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The  m ineral resources of  Sva lbard consist chiefly of extensive coal 
deposits . Coal has been sh ipped from Spitsbergen since 1 907 , and 

the yearly export now amounts to about 300,000 tons. Within the borders 
of Norway proper there exist no coal deposits of commerc ia l  va lue ,  
and the coal  fields of Svalbard are therefore of great importance to the 
country. In this publ ication series there has already been publ ished a 
general description of Svalbard coal ( HOEL, ADOLF, The Coal Deposits 
and Co al  Mining of  Svalbard.  Oslo  1 925) . The present publ ication on 
the  geology of Bear I sland is  the fi rst o f  a series of monographs of  
the various coal-fields.  

In 19 1 9  the Norwegian Government became fi nancial ly  interested 
in  the Bjømøen A. S., a Stavanger company operating a coal-m ine on 
Bear I sland ,  th rough advances against coal de l iveries given in o rder to 
he lp the company to fin ish its development. work . In 1 922 it was 
decided by the Department of Trade and Industry , by authority of the 
Storting the same year, that an accurate topographical  and geological 
survey, with special regard to the coal deposits and their workabi l ity, 
sh ould be carried out. The Norwegian Svalbard Expeditions were entrusted 
with the p lanning and execution of this work. The plans were examined 
by the Government Coal Committee,  whose members were : B .  STUEVOLD­
HANSEN ,  Cha irman ,  A .  K .  H I LLESTAD ,  Hj. BATT, and LUDV. FOLTMAR, 
Secretary, and were fina l ly  approved of  by the said Department .  

In th e summers of 1 922 and 1 923 the is land was topographical ly 
mapped on the scale of 1 : 1 0 000. Specia l  l a rge-sca le maps of certain 
more important  parts o f  the is land,  such as the m in ing areas ,  were a lso 
prepared. In 1 922 Prof. W. WERENSKIOLD did geological reconnaissance 
work. I n  1 924 a few smal l  remaining areas were mapped by the topo­
graphers, and the survey was finish ed .  

A topographical  map on the scale  of I : 10 000 ( in  six sheets), and 

a general map on the scale of  l : 25 000 were publ ished in 1 925. 
The geological work was done in  1 924 and 1 925 by t h e  au thors 

of th is  paper assisted by H .  MARSTRANDER .  
H itherto there has existed no  general  summary of the history of  

Bear Is land ,  and ,  as i t  is closely connected wi th the coal deposits and 
the development of the mining industry, a br ief  account of  i t s  discovery 
and history is attached to this pa per .  

The paper also contains a fair ly complete l i st of publ icgtions deal ing 
with the history and the geology of  the is land . 

Oslo ,  May 15, 1 928. ADOLF H OEL 
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Preface. 

The geological field work, the results of which are presented here, 
was done during a total of five months and a half in 1 924 and 1 925. 

Besides the mapping and measuring of sections, twenty-four test­
pits were dug in order to un cover the seams and get reliable sections. 
Further, four boreholes having an aggregate length of 760 metres were 
drilled to establish the sequence and to flnd any new seams that 
might occur. 

The dril ling wasdone with outfit from Norsk Diamantborings AlS, 
Oslo, and in 1 924 Mr. H. MERCKOLL, the present min ing inspector of 
Svalbard, was in charge of the drilling operations. 

Mr. H. MARSTRANDER, Mining Engineer, who took part in the geo­
logical field work, was especially engaged in the uncovering of the coal­
seams, and also measured severaI detailed sections . Thus the greater 
part of the section along the east coast is due to him. 

. 

To Mr. ADOLF HOEL, the leader of the Norwegian Svalbard Expedit­
ions, we are greatly indebted for valua ble hel p and many useful suggestions.  

Throughout the survey, Mr. ODD ROALKVAM, Managing Director of 
Bjørnøen A. S . ,  Mr. F. THETING, Mine Manager, Mr. H. SYVERTSEN, and 
the other members of the staff, extended to us their most heart y co­
operation in this work and many personal courtesies, for which we are 
most grateful. 

The chief results of the survey bearing upon the occurrence of 
co al and its workability were published in due course in the parliamen­
tary papers of the Norwegian Storting, but the preparation of this final 
paper has been long delayed owing to other pressing work. 

Oslo, May 1 5 , 1 928. 

GUNNAR HORN and ANDERS K.  ORVIN. 





Introductory. 

Bear Is land (Norw. Bjørnøya) is situated between N orway and Spits­
bergen ,  and is the southernmost is land of Svalbard, which is the 

denomination given to the Norwegian possessions in the Arctic Ocean , 
between 74° and 8 10 N .  Lat . and 10° and 35° Long. E .  of G r. 

The isle extends from 74u20.5' to 74°31.3' N .  Lat. and from 18"46' 
to 19° 17' Long. E . ,  and is of triangular shape with one side running 
about east-and-west and pointing southwards. The greatest length is 
20 kilometres from north to south , and the greatest width is 15.5 kilo­
metres from west to east .  The total area is 178.07 sq .  kilometres 
(68.75 sq. mi les) ,  of  which 0.26 sq. k i lometre is islets and skerries. The 
distance from N orth Norway is  240, and from Sørkapp (South Cape) on 
Spitsbergen 120 nautical mi les .  Bear I sland is  situated on the continental 
shelf which extends from Norway to Spitsbergen ; west of the island 
this shelf fal ls abruptly towards the great depths of the Greenland Sea.  
Were the sea bottom raised 500 metres, the isle would become  j oined 
to Norway and Spitsbergen . 

At Tunheim ,  in  the northeast, there are a m ining camp, a meteoro ­
l ogical station ,  and a powerful wireless installat ion for commun icating 
with Norway. - Only the staff of  this station remain on the is land 
al l  the year round. Huts a re found in  a num ber of places. Bear I sland 
is  reached by steamer from Norway i n  1- 11/2 days ,  but ,  no  regular 
steamship serv ice exists. 

In the summer the isle is m ost of the time  enveloped in  fog,  
the weather being on the whole dul l  and dreary.  The climate is  mi ld 
considering the h igh latitude ,  the average temperature of the year being 
-3.8 C 1 .  The summer temperature is about the same as in Spitsbergen , 
but the winter is much milder than there .  I n  la titude 74°30' N. the 
midnight sun lasts from Apr.  30 to Aug. 13 ( 106 days), and the sun is 
continual ly below the horizon from N ov. 7 to Feb .  4 (90 days). 

The fl ora and fauna are very poo r ;  of mam mals there are only 
a few arctic foxes, and when the drift-ice surrounds the island the 
polar bear makes i ts  appearance, to d isappear, however, wi th the ice .  
The c l iffs are the resort of countless numbers of  sea-fowls ,  particularly 
auks, and the southern mountains of Bear I sland have unquestionably 
the distinction of being thelargest fowling c l iffs i n  the northern hem isphere. 

t The monthly averages from 1 9 1 2-26 are : jan. -9.4, Febr. - 1 1 .2, March - 1 1 .0, 
Apr. -7.6, May -2.3, june 1 .7,  july 4.2, Aug. 3.6,  Sept. 1 .9, Oct. -1.7, N ov. 
-6.3, Dec. -7.5. 
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. As regards ice, it has not during late years been any serious obstac1e 
to tra ffic. l ee is brought to the sea around the is land by a west-going 
current, and from February to May dr ift ice i s  o f  frequent occurrenee ; 
this iee may be met with i n  the summer, but , as a rule, the  is land is  
ice-free dur ing the summer, autumn ,  and ear ly winter. The oecurrence 
of ice is, however, subject to great variations, and sh ips have reached 
the island in  every month of the year. Fig. I shows the position of 
Bear I sland and ice l im its in  the  month of August. 

-- lIvera!l� limt! 
. _.- e"h-en1t' ",i"l/nun, 

1",,/1 
--- eJl"r�m� mtlll(;mum 

lim i! 

Fig. !. Map showing ice l im its in the month of August. 
Aver.ge of 20 ye.rs· observ.tions. After Speerschneider (1 9 1 7). 

Geography. 

Topography. 

Bear I sland fal l s  naturally into a southern mountainous, and a northern 
level part, everywhere terminating seawards in  steep cl iffs .  

Turning fi rst to the mountains ,  we h ave on the east coast the Misery­
fjell (Mount Misery) , a very characteristic plateau mountain with th ree 
summits, Urd ,  Verdande,  and Skuld ,  reaching altitudes of 536, 462, and 
454 metres respect ively, the Jirst�named be ing the h ighest mountain on the 
island . Miseryfje l l  is  separated from the southern mountains by a stre tch 
o f  undulating lowland d rained by Russeelva ( Russian River) (pl .  V I I ,  B) , on 
the south side of which Antaretie fje l l et r ises to an a l t i tude of 360 metres 
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above sea-Ievel .  The  broad valley 
of  Y mesdalen (pl .  VI, A) separates 
t his mountain from Alfredfj ellet , 
420 metres high , south of  which 
come  Hambergfj ellet and Fugle­
fjel let with altitudes of  440 and 
4 1 1 metres respectively. All these 
mountains are more or  less of the 
plateau type ,  and they terminate 
.in precipitous, a lm ost vertical 
cl iffs at the coast. The cl i ffs o f  
Ham berg- and  Fuglefjel let are 
particularly imposing, the height 
of the former is  i n  ane place 
44 1 metres, rising sheer out' of 
the sea. The photographs 1 will 
serve better than many words to 
gi ve a c1ear  impression of  .the 
aspect o f these c1 iffs .  Oswaldfjellet 
i s  situated north west o f  Al fred­
fjellet, with ElIasjøen (Elia Lake) 
between, and consists of  rounded 
hi l ls ,  nowhere reaching an altitude 
ofmore than 1 65 metres(pI .VI I , A) .  

These mountains presen t  an 
exceedingly barren and desolate 
aspect, devoid ofvegetation except 
on some of  the hill tops, e .  g .  of 
Fuglefj ellet , where there i s  an 
abundance of mosses. The cliffs ,  
however, a re teeming wi th I i fe :  
there m il l ions o f  sea-fowls ,  chiefly 
Briinnich's gui l lemot (Uria lom­
via), are nesting. On the I i ttle 
flat  rock of Alkeholmen,  the 
auks sit so closely packed that the 
rock-surface is hidden from view. 

The northern part o f  the 
island ,  about 1 10 sq .  kilo metres, 

1 Most of these were taken by the 
topographers of  the expedition in 

. the course of the stereo-photo­
grammetric survey of the island. 

3 
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is a plain 30 -40 metres above sea-Ievel also terminating seawards in  
a c 1 iff 20-30 metres high . Th is  c l iff is  main ly vertica l ,  making access 
from the sea im possible, except in  a few places where rivers come 
down. The surface of  this pla in is sl ightly undulat ing, and is  strewn 
with lakes and ponds (pl. I V, A and B). In Bear I sland there a re about 
700 lakes h aving a total  a rea of  1 8.8 sq .  k i lometres. i .  e .  1 0.6 per cent .  of 
the ent ire a rea ,  and by far the greater number of  these lakes are situated 
in the northern half oF the  island .  The l akes a re of ten e longated in  

Fig. 3. A u k s  i n  Hambergfjellet. 
A. K. Orvin phot. 26/7 1 924. 

a north-and-south d irec­
t ion, or roughly paral 1el 
to the strike of  the rocks ,  
the water having gathered 
in  depressions formed by 
the sea, and later by the 
ice, in the softer parts of 
the series or  along faults. 

Valleys and Rlvers. 

Val leys of  any im­
portance occur only in the 
southern mountainous 
region .  Y mesdalen is  
the most p rominent  one ,  
and Russeelva has its 
source in this val ley,  the 
watershed be ing si tuated 
on the very edge of the 
sea cl iff, wh ich i s  here 
324 metres high (fig. 4). 

From the head to Gås­
vatna (Goose L . )  the val­
ley is typical ly U-shaped. 
The length is about 5 
kilometres, and the width 
from 0.5 to I ki lometre. 

The present shape of th e val1ey is due t6 glacial abras.i on .  The greater 
part oF the  drainage area of th is  val ley has  been removed by marine 
denudation ,  and the t ime is  not far off when the sea wil l.h ave excavated 
to such an extent that the valley wil l be open towards the south. In the 
ridge from Fuglefje l let (B i rd Mtn . )  to Antarcticfjel let we have undoubtedly 
a part o f  the watershed between the northern and southern parts of 
ancient Bear Island .  The l i t t le val ley, Revda len ,  running 'south-south east 
between Fuglefjel let and Antarcticfj el let and terminating abruptly at the 
sea cl iff, h ere forming a waterfa l 1 ,  the Spi trefoss, about 1 20 metres high , 
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must be regarded as the upper part of a larger val ley once running 
southwards towards the ancient coast farther south . The fine  slope 
leading down to Kapp Kolthoff, and the cape itse l f, a re noth ing but a 
remaining part of the right side of this val ley. NANSEN ( 1 920) suggests 
that the cape is  part of  the "strandflat" (marine denudation pla in) , but 
this i s  consequently  not the case. 

The rivers of the northern plain do not form pronounced valleys. 
The head of Engelskelva (English River), the most important river next to 
Russeelva , i s  found on the s lopes north of  Miseryfje l l .  The river forms a 
number of pools , partly very shal low owing to si l t ing up (e .  g. Storlona) .  

Fig. 4 .  Section  o f  Ym esdalen from south to n orth .  
Showing watershed situated on t h e  edge of  t h e  sea cliff. 

-------:=:------- -_ 
-- ..--::;;-a ..... P] 

Fig.  5. Sect ion of E l Iasj øen . 

-;: i i 

E 

The section shows how th is lake is held in a rock basin formed by the i ce . The arrows ind icate the d irection  
of  the ice .  Y D  Younger Dolomite,  T L  Tetradiurn Limestone,  D Devonian, e Cu 1m .  

Hauselva and Lakselva come from the lakes of  the same names ,  
and ,  after jo ining, the  river enters N ordhamna (North H aven ) .  I n. the 
regions with Carboni ferous l imestone,  subterranean r ivers occu r .  Thus 
a r iver cal led jordbruelva , west of Djupvatnet ,  has a subterranean run 
of about 300 metres. 

Lakes. 

As already mentioned the island h as about 700 lakes and ponds,  
most of them being very small and shal low. El iasjøen ,  north of  
Alfredfjel let , i s ,  however, quite deep ,  in  most places about 30 metres 
and locally deeper, up to 43 metres. The area is 0.73 sq.  ki lometres, 
and the height above sea-Ievel is 20.8 metres .  NATHORST ( 1 899 b) th inks 
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that  the lake owes i t s  origin to  dislocations, but th is  can hard ly be the 
case, as on ly one faul t  crosses the lake .  A much more reasonable 
explanation is that the lake basin has been excavated by the ice, 
which has moved here from east to west. The Devonian shales have 
been less resistant to the action of the ice than the Culm sandstone 
in the west, which has acted as a barrier (fig. 5) . 

I n  ElIas joen a sal mon-l ike fish ,  the char (Saimo alpinus), is quite 
com mon and stays there a l l  the year, as a waterfa l l  prevents the fish from 

Fig .  6. Fugleodden at Tunheim. 
A stack of  Devonian sandstone not yet separated from the coast. 

B. Luncke phot. 2918 1924. 

entering the lake from the 
sea . The lakes s i tuated on 
the northern pla in a re a l l  
shal low, and the largest con­
tain fish. Many of them are 
s i tuated in  hol lows forrned 
in  the less resistant  beds, 
and run more or less paralleJ 
to the strike. This is the case 
with Spelvatnet, Stevatnet, 
Hausvatnet, and the l akes 
south of the last-named to 
Røyevatnet, and also with 
a number of  lakes farther 
west. The l a rgest lake is 
Laksvatnet (Sa lmon Lake), 
situated on horizonta l  beds 
of  U pper Carboniferous 
l imestone .  It has rather  
an i rregular outl ine .  The 
depth i s  only 2-3 metres. 

C oast. 

The coast- I ine is very 
I ittle indented , and the is land 
is therefore poorly suppl ied 
with sheltered places. Sør­

h3mna (South Haven) is a co ve with a good anchorage, but open to 
southern winds .  All around the isl and a re many open bays, but general ly 
the c 1 iff is very steep ,  making i t  impossible to land. The m ost sheltered 
places with a fa irly  good land ing are : Båtvika in the southwest, cove 
on Kapp Duner in  th e west, Nordhamna and Herwigshamna in  the north , 
Austervåg - with cOll-103d ing plant - in  the northeast, and Russehamna ,  
Norskehamna ,  and Kvalrosshamna i n  the southeast . 

The is land is  nearly everywhere I im ited by a steep cl iff wh ich is 
frequently  overhanging. No sheltering is land wal l  surrounds Bear I sland ,  
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and the sea acts with i ts ful l  force upon the  l and ,  the d ifferent rocks 
offering varying resistance to the action of  surf and swel l .  The c1iff is 
naturally the result of  sea abras ion ,  and is maintained by cutting at 
the base. At about h igh-tide level there is  often an undercut, and from 
t ime to time blocks are dislodged from the overha nging rock by frost 
or  other agents of disintegration .  

In severaI places projections of rocks or stacks of about the same 
height  as the c1 iff have been separated from the land by the attack of  

� I 

Fig. 7. Engelske Staur on the northeast coast. 
Projection of  rock or staek, 29 metres h i gh,  separated from the se� c1iff by the attack of  the waves, 

p, Berge pho!, 1 924,  

the waves. The m ost prominent one is  the Engelske Staur (Engl ish 
Stack) on the northeast coast ,  risi ng out of  the sea about 200 metres 
from the shore (fig. 7 ) .  Another fine example is Måkestauren (Gul l  
Stack) north of  Kapp Forsberg (fig. 28) . On. t he  north coast Taggen,  
off  Kapp Heinsius ,  is very conspicuous (fig. 8) .  A l l  these stacks rise 
from the wave-cut bench from which they wil l ult imately be razed. 
On  the west coast the c l iff consists of  l imestones, and the dissolving 
action of  the water has produced channels and hoIes, which in some 
places reach the surface some distance in land . 

I n  the south the destructive action of  the sea is seen on the most 
stupendous scale, The c1iff is made up of  roughly horizorital beds of  
dolomite. In  Sørhamna a series of slates reaches the sea, and the harbour 
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has been formed, thanks to the lesser resistance offered by these rocks. 
The same thing applies more or  less to Kvalrossbukta and Røedvika . 
I n  the dolomite c l iffs hol lows and channels a re also quite com mon.  
The most imposing one is Perleporten (Pearl Gate) ,  which is a passage 
1 70 metres l ong through Kapp Kolthoff (fig. 1 0) .  The tunnel i s  quite 
wide, with wal ls smoothed by the sea. The current is strong here,  and 
i t  i s  a thri l l ing experience to shoot the rapids of the tunnel  in a smal l  
motor-boat. The well-known Borgmesterporten (Burgo:naster Gate) i n  
Russehamna was fi rst described by DUNER and NORDENSKI<J,LD ( 1 867) .  
NATHORST walked on the  roof o f  it i n  1 870, bu t  when  ANDERSSON visited 
the is land in  1 899 the roof had fal len in. A channel through Meholmen 

F ig .  8 .  Taggen .  
Isolated rock, 2 3  metres h igh ,  off Kapp H einsius on t h e  north coast . 

G. Horn phot. IB/!> 1 925. 

on the east side of 
Sørhamna has also 
been called the Burgo-
master Gate .  Stappen ,  
a stack 1 86 metres 
h igh ,  off the sbuth 
promontory, has  also 
fine channels (fig.  1 4) .  
Projections o f  rock on  
the  south coast are : 
Sylen ,  a needle rock 
80 metres high (fig.  I l )  
H åsteinen,  Kei lhaus 
øy, and Alkeholmen, 
the last two being flat  
on the top .  Måke­

holmen (Gul l  I sland) ,  on the east side of Sørhamna ,  i s  the only is let  of 
any size . It forms a p1ateau  40-50 m etres above the sea , -and term i nates 
i n  very steep c 1 iffs .  

Landslips. 

Bear I sland furnishes a num ber of excel lent  examples o f  landsl ips 
on a big scale .  On  the seaward side of  Miseryfje l l ,  below Urd, huge 
masses of Spirifer  l imestone together with the overlying Triassic shales 
have sl id forward into the sea (fig. 1 7) .  I t is easi ly seen how the harder 
l imestone has been broken and crushed as i t  moved. Scratches resembling 
glacial str i  æ have been formed during this process .  Farther north a big 
section of coal- bearing Devonian beds has s l id down , and the coal-seams 
st i l l  reta in  their  relative position .  

The  most magnificent  examples o f  landsl ips are t o  b e  seen i n  
y mesdalen . On t h e  west side of  t h e  valley huge sect ions o f  U pper 
Carbon iferous l imestones have sl id down , and now occupy a posit ion 
about ha lf-way up the slope (fig. 1 2) .  ANDERSSON ( 1 900 b) considers i t  
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Fig. 9. Old graves i n  Nordhamna. 
Origi na1Jy the graves were a l i tt le distance from the edge of the c l iff. Th is  is ,  however, gradual ly be ing worn 

back by the sea, and now a comn can be seen j utting out. - G. Horn phot.  16/8 1 924. 

Fig. 10. Perleporten, Kapp Kol thoff. 
Showing northern entranee of th i s  wave-cut channel ,  about 170 metres long, through Kapp Kolthoff. 

G. Horn phot .  3/8 1925. 
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to be due to a fault ,  but th is cannot be the case as no  fault  is traceable 
either south or north of the Carboni ferous rocks. The dip of  the beds 
i n  the sections that have sl id i s  towards the slope. The total l ength of 
the landsl ip is about 700 metres. As regards the  age of  th is landsl ip 
i t  has the appearance of being very old .  When y mesdalen was glacier­
fil led the water may have dissolved much of the dolomite rock below 
the Carboni ferous, and when the ice d isappeared i t  had not sufficient 
support and came down . The Devonian area of ANDERSSON i n  the 
bottom of the valley i s  not Devonian at a l l ,  but U pper Carboni ferous 

Fig. 1 1 . Sylen  (The Awl). 

sandstone ,  having sl id down in to 
the val ley from its original posit ion 
on top of  the  mountains. 

At the foot of  the steep 
mountain sides are deposits of 
tal us, of ten arranged in con es. 
In the winter fragments of  rock 
slide down on the snow surface , 
and after the snow has meJted 
away a curving ridge of rock 
fragments may remain ,  convex 
away from the source of  the 
sl ide. The thawed part of the 
ground has also on a sloping sur­
face a tendency to move, s l id ing 
downwards on the  frozen part 
(sol ifluction ,  ANDERSSON ( 1 906)) .  
Good examples are seen on  the 

Isolated rock of do lom ite, 80.6 metres h igh ,  off the south-
west coast. Drawn after phot. by G. Horn 318 1 925. north s ide of Miseryfje l l .  

Alluvia l  eones are not  frequent .  

The northern part is too flat for their formation ,  and, i n  the south , sand 
and shingle are carried d irectly i nto the sea.  

No  glaciers exist on Bear Is land, but i t  may happen that aecum ula­
t ions of snow do not  melt  away in  the summer .  

Surface. 

The greater part of Bear I sland is covered with fragments of 
the  bed-rock or  is quite bare .  In Devonian and Culm country the 
surface i s  c overed with angular blocks of sandstone, making walking 
here exceed ingly fatiguing and s low (pl .  IV ,  B) .  The Carboni ferous 
l imestones and calcareous sandstones,  however, g i  ve rise to an  even , 
smooth surface (p l .  V, A) ,  and here somethi ng approaching soi l  h as 
been formed. 
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Fig.  12. Old  landsl ips o n  the west s ide of Ymesda len .  
G.  Horn pho t .  20/8 1 925. 

Fig. 13. Ptarmigan on the rocky n orthern sl ape o f  M iseryfj e l l .  
A.  K .  Orvin pho!.  27/9 1 924. 
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Soil. 

BJØRL YKKE ( 1 927) has examined 3 soi lprofiles taken on the is land 
by one of  the writers. The weathering has produced a soi l  consisting 
mostly of crum bled rocks. BJØRLYKKE found however some humus,  
and the upper strata show some elutriation of  solub le sa l ts ,  as  does 
the soil i n  humid districts. H e  considers the  soi l  of  Bear Is land to 
represent a transit ion type between the steri le soi l  of Spitsbergen and 
that of the humid regions of North N orway. 

Moraine and wash material a re as a rule absent .  In a few places, 
however, heap-shaped accumulat ions of blocks of  sandstone or l imestone 
are found ,  which m ust have been carried thither by the ice (fig.  42 and 43) .  

No t  i n frequently are found blocks of sandstone exhibi t ing pecul iar  
sections (Dreikanter) ,  due to the abrading action of  the sand grains 
carr ied along by the wind. 

Frozen Ground. 

Beneath a th in  surface layer the ground on Bear I sland is i n  
a permanent ly frozen state . The  boreholes shou ld furnish valuable 
information about th is, but owing to lack of sui table i nstruments we 
were not able to obtain accurate measurements of the temperature of 
the ground in  the borehoies. However ,  in borehole NO . 9 at Vestre 
Flyvatn , rough measurements were made at 25-metre intervals to a 
depth of 75 metres .  As the hole  was ful l  of water, and we only had 
an ord inary thermometer at  our d isposal ,  the results c,mnot be c1ai med 
to be of any great va lue .  At a depth of 50-75 metres the temperature 
i s  apparently about 0 °  C. In 1 924 the water in borehole No .  6 became  
frozen to a depth of  65  -68 metres. On  Bear  I s l and  the  ground thus 
appears to be permanently frozen to a depth of  60-70 metres .  About 
0.75 metre of the surface becomes thawed i n  the sum mer. 

The action of the freezing of  the water on outcropping strata is 
i nteresting. The more porous layers become saturated with water, and 
wh�n i t  freezes the beds are forced apart, getting a steeper d ip  than 
before. Dip observations near the surface may thus be wrong, the 
c::>rrect d ip  being obta inable severa i  melres down.  

Stratigraphy. 
Hecla Hoek. 

A. E. NORDENSKIOLD visited the is land i n  1 864 ( DUNER and 
NORDENSKIOLD ( 1 867) ) ,  and was th e fi rst to correlate the dolomites , 
l imestones, etc., of i ts southern part wi th  the  rocks at Hecla Mount on 
Spitsbergen ; no fossi ls were then found, and the rocks were considered 
con tem poraneous wlely on petrological grounds .  Dur ing the expedit ion 
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o f  NATHORST i n  1 898, of which J .  G. ANDERSSON was a member, and 
on the expedition of the latter the year after (A NDERSSON ( 1 900 b) ) ,  the 
Heela Hoek was stud ied more thoroughly .

· 
I n  1 898 fossils were found in  

a dark l imestone : mostly bad ly preserved eephalopojs, but also eora ls ,  
v iz . ,  a Tetradium, the latter  fixing the age as being U pper Ordovician 
aeeording to LIN DSTROM ( 1 899). ANDERSSON d ivided the formation into 
three mem bers : oldest, dark Jimestone with Tetradium , followed by 
dolomite with quartzitie sandstone on to p ,  and red and green slate. The 
dolomite, which unquestionably also underl ies the Tetradium Limestone ,  
h e  did not ineorporate in  h i s  sequenee. H e  eonsidered the area with 
slates in Sørhamna to be a down-faulted one, and the dynamie meta­
morphism to whieh the H eela H oek strata has been subjeeted to ind ieate 
their having been involved in the Seandinavian-Ca ledonian  mountain 
fold ing. HOLTEDAHL ( 1 920 b) investigated the H eela H oek in 1 9 1 8  and 
arr ived at a sequenee d ifferent from that of  ANDERSSON .  He found a new 
fossil i ferous zone in  the dolomites below the Tetradium Limestone .  With 
some alterations of the thieknesses we have adopted the sueeession of  
H OLTEDAHL,  wh ieh  is as fol lows , in deseending o;de r : 

M i n .  th ickness 
in metres  

Tetrad i u m  Limestone series . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 240 
You nger Dolomite series,  with fos s i l i ferous zone in lower rart . . . . . . . . 400 
Slate-quartz i te series . . . . . . . .. . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . 175 
Older  Dolomite series .  In lower part with ool i tes, oolitoid�. ar.d strcma-

tol i tes ; in upper part strongly arenaceous  . . . . . . . . . . . . . . . . . . . . . 400 -----
1 215 mettes. 

The Older Dolom ite series oeeupies the area between Sørhamna 
and Miseryfje l l .  The dip is  to the northeast (35 � -40°) .  At Sørhamna 
the  dip is steeper, and in  Måkeholmen even  vertieal. Along a l ine from 
Sørhamna towards the northwest the older dolom ite ,  as pointed out by 
H OLTEDAHL ,  has been push ed over the slate-quartzite and younger dolo­
mite. The slates have thereby beeome folded and eontorted ,  whereas 
the superineum bent dolomites, being more rigid ,  h ave resisted the 
pressure better, a nd  on ly the part just above the slate series has 

beeome folded.  The thrust plane is  c1early seen in Kvalrossbukta and 
Sørhamna .  The western boundary of  the older do lornite is everywhere 
a faulted one. Towards the east this series is con formably overla in  
by the Slate-quartzite series. The older dolomite is traversed by a 
number of reversed faul ts striking approximately northwest. The  beds 
thus beeome repeated ,  and HOLTEDAHL has  observed a bed with stroma­
tolites to oeeur twiee ( 1 920 b) . Veins with barytes, galena ,  and blende 
are fa irly eom mon in this series .  The dolom ites are in the upper part 
very sandy. A sample taken south of Miseryfje l l  looks in  hand specimen 
l ike an arenaeeous l imestone. Under the mieroseope i t  shows a fine­
grained ground mass of dolomite with a eonsiderable amount of par tly 
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rounded quartz grains (0.2-0.5 mm) .  The rock is  here a l so  ooJitic, 
but not so much as lower do.wn in  the series. Pyrites is p resent, and 
also traces of m icrocl ine .  These sandy strata form a transition to the 
overlying Sl ate- quartzite series .  FossiIs have not be en found in the Older 
Dolomite series ,  but HOLTEDAHL con siders it to be contem poraneous 
with the Porsanger Dolomite of Finnm ark in  North Norway, and to fal l  
within the t ime division Ozarkian of the Americans (Upper Cambrian 
or  Basal Ordovician) .  

Fig. 14. Southern promontory of Bear Island. 
Stappen, 186 metres h igh ,  to the left .  To the right Fuglefjellet. The c1ill' is aoout 350 metres h i gh .  Flat-Iy i ng  

beds o f  Hee l a  H oek dolomite w i t h  Spir ifer Limestone capping Fuglefjel let .  - P.  Berge phot. 1 1  / 9  1924. 

The Slate-quartzite series consists of red and green slates with wel l 
developed cleavage, and beds of quartzitic sandstone.  I t  is exposed ( I )  
on the shore at the  south corner of  Miseryfjel l  where the  series rests 
conformably on the former series, and is unconformably overlain by 
the Devonian (flg. 1 7) ,  (2) between Sørhamna and Kvalrossbukta, strongly 
folded between the two ma in  lines of  fracture (flg. 1 5), and (3) at the 
j unction of Ørvel la and Russeelva, where i t  i s  just visible surrounded 
by the overlying younger dolomite. The slate here i s  undoubtedly 
continuous with the slate south of  Kri l lvatnet, the roof of  dolomite 
being th in and  much puckered . I n  Sørhamna the d ip of the foJia tion 
is 300-60° S E  to SSE ,  and does not coincide with the bedding, which 
has a steeper dip .  One gets the impression that the beds have been 
thrown into sharp folds ,  uniformly cut by the planes of foliation .  I n  



GEOLOGY OF BEAR ISLAND  15 

th in section the slate proves to be exceedingly fine-grained,  making i t  
impossible to identify the minerals .  H owever, a few angular quart z 
gra ins are seen .  

Wi th  regard to the quartzite a sample from a locality north of  
Sørhamna was examined.  I n  th in  section angular quartz gra ins (0. 1 -
0.2 mm)  are seen cemented by a black mass of  magnetite with cores 
of  pyrites. Accessory minerals : tourmal ine', z ircon ,  and ruti le .  The rock 
i s  very slightly pressed . Quartzitic sandstone, from south of  Miseryfjel l  
has in  hand spec imen the appearance of  a white fine-grained sandstone .  
Thin section : Subangular grains of quartz (0. 1 -0,3 mm) ,  partly close inter-

Fig, 1 5 ,  The gap of Kvalrosselva, near Sørhamna,  
Sharply i n fl ected fold  of  slate overla in by the  You,ger Dolomite,  - G ,  H orn pho t .  20/8 1 928, 

locking of the grains .  Accessory minerals : feIdspar, pyrites ,  apa tite, zircon ,  
and sericitic m ica. As seen from fig, 16  i t  is not a quartzite, but  a very 
slightly pressed sandstone. We have, however, us ed the determ inat ion 
Slate-quartzite series because this series on Spitsbergen is  really quartzitic. 

The Younger Dolomite series consists of a monotonous sequence 
o f  grey dolomite with yellowish weathering. I t  is found over a large 
a rea in the southern part of  the is land, and forms the abrupt sea c l iffs 
of Antarcticfj ellet , Fuglefj el let , and Hambergfj ellet . The visible, th ickness 
is about 400 metres, but, as there is nowhere a continuous section to the 
underlying slate series ,  the total th ickness is  not known . As is  evident 
from the map ,  the beds l ie  more or less horizontal with gentle undula­
tions. Local ly ,  dips of 30 0 are observed .  Near the big overthrusts steep 
dips and contortions are seen . In the upper part of . the do:om ite, 
beds of  dark l imestone occur, heralding in the depo'$iti0J1 .

of the main 



1 6  GUN NAR HORN AND  AN DERS K .  ORVIN 

l imestone.  The dolo:nite is a very un iform rock of  a grey co lour  and 
yellowish weathering. The gra ins vary in size ; in  one sample they 
were up to 0.5 mm, in another up  to O. l mm. The dolornite is not 
sandy, excepting a very few th in  hori zons. HOLTEDAHL ( ( 1 920 b) ,  p .  1 25) 
found fossi l s  in  this series at Kapp Kolthoff, 250 metres below the 
Tetradium Limestone,  and also in  a loc1 1 i ty 4 ki lometres farther N N E  
Amongst the genera found ,  Calathium, Archaeoscyphia, and Piloceras 
are impo�tant ro: d at ing the horizon, which is thus of low Ordo-

Fig. 1 6 . Sandstone,  Hecla  H oek,  south of  M iseryfje l l .  
A s  w i l l  be seen from t h e  ph otogra ph t h e  sandstone i s  very s l i ght ly  presse d 1  a n d  i s  n o t  q u artz i t i c .  

- X 25.  - O. Andersen phot .  1 928. 

vician age, or Canadian accord ing to American classification (op. ci!. 
pp. 1 30- 1 3 1 ) . 

The Tetradium Limestone series is the youngest o f  the H ecla 
Hoek mem bers , and occupies the central part of the Hecla Hoek area. 
Antarcticfj el let ,  Y mesdalen ,  and the n � rthern spur of Alfredfjel let are bui l t  
up of  this l imestone.  The rock forms rugged ,  barren h i l l s  a lmost black 
i n  colour. The l imestone follows the younger dolomites conformably ,  
and has an undulating d ip .  A secondary cleavage imparted by a pressure 
from the northeast makes the series appear to have a d ip  in  this 
direct ion . The thickness i s  min.  240 metres. 

The l imestone is dark grey to black, with white calcite on m inute 
cracks and  fissures. On the northeastern slopes of Antarcticfjeltet, near 
the big fault ,  lenses and veins with semi-transparent calc i te are fairly 
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com mon.  On the north s ide of  Svartkulpen, east of Ellasjøen ,  i s  a 
vein with ba rytes . 

The l imestone is very fine-grained with a d iameter of  the grains 
from 0.005 to 0.0 1 mm. In the big veins the crystals may atta in a 
d iameter of up  to l O  cm.  

The grains of  the l imestone show the effect o f  pressu re and are 
closely interlocked . 

Fossils are quite common in a zone about 1 20 metres above the 
base of th e series (HOLTEDAHL ( 1 920 b)) .  

The fossi ls known from the Tetrad ium Limestone a re (op. cit . , p .  1 33) ; 
Tetradium cf. syringoporoides ULRICH,  Bryozoa, severaI species, Crinoid 
stems, Rajinesquina sp. , Maclurites sp . ,  Orthoceras (Kionoceras ?) sp . ,  
Endoceras ( Vaginoceras ?) sp. ,  Endoceras ? sp . ,  A ctinoceras Bigsbyi 
BRONN  ( = A .  tenuijilum H ALL ?), Gonioceras (occidentale HALL ?) sp. , 
Gonioceras Nathorsti n .  sp . ,  and H OLTEDAHL states that th�se fossi ls 
fix the age as being Middle Ordovician (" Black River", U. S .  A. ) .  

Devonian. 

When KEILHAU visited the island in 1 827, he noticed the coal­
bearing strata to l ie below the fossil iferous l im estone which by V.  BucH 
( 1 848) was found to  be o f  Carboniferous age .  Despite the very clear 
statement in  the paper by v.  BucH, NORDENSKIOLD (DVNER  and NORDEN­
SKJOLD ( 1 867) suggested a correlation with the coal-bearing strata of 
Spitsbergen,  which had been found to be of Tertiary age. H owever, in 
1 868 NORDEN S KJOLD col lected a great material of  plant fossi Is from the 
co:l l-bearing formation , and the fossils were determined by H EER ( 1 87 1 ) , who 
found that they represented a particular  stage of the Lower Carboniferous 
(effecting a transition to the U pper Devonian) .  He suggested the term 
"U rsa-Stufe" for the Bear I sland stage. The Carboniferous plants brought 
home from Spitsbergen by N ATHORST and WJLANDER  in  1 870 were a lso 
referred to this " Ursa-Stufe" . N ATHORST ( 1 894) revised this determination , 
as  he  found that  the Bear Is land flora was older, being distinctly U pper 
Devonian . This view was supported by the material col lected on the 
expeditions in  1 898 and 1 899 (NATHORST ( 1 900 a and 1 902) . The 
" Ursa-Stufe" inc ludes the whole sandstone series up  to the Middle 
Carboniferous ; and to 1 9 1 6, when Culm fossiIs were found in  a dri l l  
core, the whole series was considered to be U pper Devonian .  The 
finding of these fossiIs definitely proved that the upper part o f  the 
sandstone  series i s  of  Culm age. The Devonian and Culm deposits 
form, however, a dist inct arenaceous uni t  quite d ifferent from the under­
lying Hecla H oek and the  overlying M iddle Carboni ferous, and we have 
therefore retained the name " U rsa" ,  using i t  as the forrnational name 
of  the ent ire sandstone series. 

2 
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The Devonian consists o f  sandstones, conglomerates ,  shales ,  and 
transi t ions between these and a num ber of coal-seams,  as a rule with 
stony bands .  The coal-seams fal l  natural ly into two groups,  one in the 
upper part o f  the formation ,  the Tunheim Series, and one in the lower 
part ,  the Misery Series. The sandstones of ten show fa lse bedding ; 
smal l  unconformities and other evidence of irregular deposition are also 
of ten seen .  I t  was evident ly a continental deposit forrned by  lakes 
and rivers. 

The general I i thological development of  the Devonian wil l be seen 
from the sections of  the boreholes (pl . I l l ) and the coastal section (pl . IX ) .  

The beds rest with a pronounced unconformity on the abraded 
Hecla Hoek surface. At the south corner of  Miseryfje l l  th is uncon­
formity is well ex]:: osed (flg. 1 7 ) .  The Hecla Hoek rocks dip 1 5 °-
25 :J N E  and the Devon ian a bo ut 60  N E. On  the east coast the dip is 
2 °- 1 0 °  E ,  whereas at El Ias jøen the Devonian d ips about 1 5 °  W ,  
below the younger forrnat ions .  The upper l imit  of  the Devonian i s  
d ifflcul t  t o  flx  o n  account o f  the numerous faults , owing t o  which there 
is nowhere a certa in sequence leading from the Devonian to the Culm ,  
bu t  we  are incl ined t o  bel ieve that t h e  upper l im i t  of t h e  Devonian i s  
t o  be placed some 30-50 metres above t h e  top sea m o f  t h e  coal series 
at Tunheim .  In borehole NO . 9 (at Vestre Flyvatn) coal-seams were 
encountered between 1 96 and 206 metres, and they are probably to be 
correlated with the Tunheim series. 

W here the Devonian boundary here is to be flxed must awai t  the 
determination of the fossils we have collected , but provisional ly the  
boundary is  placed 20  metres atove t he  top seam (flg.  1 8) .  

T h e  basal beds of  the Devonian consist of  conglomerates some­
what d ifferently developed .  At the south corner of Miseryfje l l  i t  is a 
coarse sandstone with bigger pebbles , and southwest o f  the mountain 

are found patches of  a C03rse, unpressed conglomerate resting on the 
slates and dolomites of the Hecl a  Hoek. In loose b locks of th is  rock 
ANDERSSON found fish-scales determ ined by A. SM ITH WOODWARD  
( 1 900) as belonging t o  t h e  genus Holoptychius ( H .  giganteus AG .  and 
H. monilifer A. S .  WOODWARD) .  H OLTEDAHL ( 1 920 b) col lected more 
material from the conglomerate. The fish scales were determined by 
j. KlÆR (op. cit. , pp. 1 44- 1 45) and all belong to the said genus. 'The 
Upper Devonian of  Bear Is land connects N orthern Europe faun isti­
cally with the Arctic Regions and N orth America" .  

North of  El Iasjøen the  conglomerate is 4 metres th ick , bu t  here 
the pebbles are much smaller. The irregu lar development of  the con­
glomerate must be caused by the uneven Hecla Hoek surface, the 
coarser material being deposited in the depressions .  The extremely 
coarse conglomerate south of Misery fje l l  may represent a river bed or  
! i ttoral condit ions. 
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The lower part o f  the Devon ian i s  best seen i n  the coastal slopes 
o f  Miseryfje l l .  The sequence is shown on sections A-E pl .  I l .  

The bottom 1 80-200 metres o f  the formation consist o f  predominant  
sandstones wi th sha les  and sandy shales .  Then fol low a num ber o f  
coa l-seams,  the  Misery Series, so  wel l s e  en in the  seaward slopes o f  
Miseryfje l l .  Borehole No .  5 at  ElIasjøen and  No .  6 (Iower part) south 
of  Tunheim have pierced this series . In No. 6 the hole stopped 
probably 60-70 metres from the Hecla H oek. 

The coal-seams of  the Misery Series disappear below the sea a t  
t he  north east corner of Miseryfj el l  and are  below the  sea  al l  a long the 
east  coast . Above this coal-series fol low about  1 00 metres of  ch iefly 

Fig. 1 7 .  Southern end  o f  Miseryfje l l .  
Showing Devonian strata ( i n  t h e  centre) resti ng  unconformably on t h e  Heela Hoe� (to t h e  left) . T h e  Devon ian  
i s  overl a i n  unconforrnably by  the  Upper Ca.rbon i ferous Spir i f�r L imestone form ing the  prec i pitous edge  o f  the 
mounta ins .  The l i mestone i s  fol lowed by a ser ies of Triass i c  strata forming  the summits .  B ig  laI)ds l ips  are 

seen to have taken place on th. seaward s ide .  - B .  Luncke phot .  29/S 1 924. 

sandstones, with no coals worth mentioning. This barren series i s  
pierced by borehole No .  8. 

In the m iddle ,  barren , series we also meet with conglomerates ; 
such an horizon is well exposed at Rifleodden and Kapp Nordenski61d 
on the  east coast. The sectioI1- here is as fol lows, in  descending order : 

Grey sandstone .  
3 - 5 metres Coarse conglomerate ; gre y matrix wi th  quartz pebb les  (potato size) 
4 - 6  Conglomerat ic, coarse sandstone 

D.S Black shale with plant foss i l s  
l .S  G rey  conglomerate, smal l  pebb les ,  with lenses of sandstone  

2 - 4 Fiss i le  gre y shale with n umerous plant  remains  and a l ittle coal 
2-4 " Lenticular sandstone with l i tt le shale 

12 (min . )  Soft, grey shale .  Easi ly  crumbl ing with ye l lowish-brown weathering. Poor ,  
i f  any ,  bedd ing 

The conglomerate from th is  sect ion was reached by bore hole No. 8 
at Tunheim ,  and> it outcrops west of the

' wireless station on the eastern 
slope of  a valley, the latter  being caused by a soft shale below the 
conglomerate. 
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Fig. 1 8 .  Boreholes and sections from M iseryfj e l l .  
T h e  sections are placed in  correct stratigraph ica l  positi on .  As t h e  plant fossiIs from N o .  9 bore have n o t  yet 
been determined, the correlat ion  of the bottom seams i n  this bore with the Tunheim series i s  not qu i te certa i n .  

Then comes the Tunheim Series with th ree c031-seams ,  of which 
the bottom seam ,  cal led the A-seam ,  has been mined at Tunheim.  

I n  1 868 N ORDENSKIOLD and MALMGREN col lec ted plant fossi Is from 
this series, t he  locality being north of Engelskelva. The  flora was de­
scribed by H EER  ( 1 87 1 )  as being Lower Carbon i ferous (the Bear I sland 
representative cal led by H EER  the U rsa stage) . I n  1 898 N ATHORST,  
and in  1 899 ANDERSSON ,  collected m ore material from the Tunheim 
horizon ,  and also from lower horizons (Kapp Levin and Miseryfje l l ) .  
In  h is  monogra ph on the fossiIs , N ATHORST ( 1 902) shows that the 
geological age is not Culm ,  but Upper Devonian ( in 1 9 1 6  true Culm 
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fossi ls were found in  a borehole in the interior of the is land) .  Characteristic 
p lants are : Archaeopteris jimbriata NATH. ,  A. Roemeriana Gp. sp . ,  and 
Cyclostigma ("Bothrodendron kiltorkense HAUGHTON sp.") .  The flora of 
the kiltorkense and Roemeriana beds shows that  the y are contemporaneous 
with the U pper Devonian of  I reland and Belgium.  The fish scales furnish 
evidence in  the same d irection (NATHORST ( l Y02) . NATHORST ( ( 1 9 1 0) ,  
p .  276) says tha t  the foss i ls in  Miseryfjel l  were found below the  coal­
seam ,  and that the fossi ls from Kapp Levin occur above the coals ,  not  on ly  
above those o f  Miseryfje l l  bu t  a l s  o above the  coal-seams which outcrop 
in  the c l iffs from Kapp Nordenskiold northwards ,  i .  e . , the area Misery­
fj el l-Kapp NordenskiOld he  considered to be a syncl ine .  This is ,  however, 
not in  agreement with the facts. The coal-seams n orth of  Kapp Norden­
skiold belong to a horizon about 1 00 m etres above the seam s  at Misery­
fj ell , and the fossi l iferous h orizon at Kapp Levin l ies between the two. 

EII ... "/"de,, TvI7/' .. /n? �����-�� . . . . . . . . . - - . . . - - -:o. c· -
" . . . . . . . rI'? :::::::: N.1f. �"-....�""""�������"'�'-....'-....'-....C::::::"" 
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Fig. 1 9. Section from ElIasjøen to Tunhe im,  
showing t h e  deposits of  Cu lm and Devonian a t  t h e  e n d  of  t h e  C u l m  per iod .  

With regard to the th ickness of the Devonian i t  may be said that 
i t  increases considerably to the north . Granted that the lower par't of  
the Devonian at Tunheim has the same thickness as in  Miseryfje l l  (it 
i s  very likely more) , we arrive at a thickness of the strata below the 
A-seam of 320 metres. Above the A-seam only 40 metres of strata 
are preserved on the east coast, and it seems fair ly safe to assume 
them to be Devon ian .  Then the tota l  th ickness in the Tunheim area 
wil l  be 360 metres. 

Towards the south and south west the thickness then decreases 
rapidly, and at ElIasjoen we have only 1 00 metres o f  Devonian strata . 

I n  fig. 1 8  boreholes and sections from Miseryfje l l  have been corre­
lated , and i t  wi l l be seen that the total thickness of  Devonian and Culm 
at ElIasjøen is nearly 400 metres less  than in  the northeastern part of 
the is land .  An unconformity between the formations would expla in the 
d ifference in  thickness, but nor the fact that both the lower part of  the 
Devonian and the Culm i tse lf  are less thick than in  the northeast. The 
only feasible explanation appears to be that there is  a general thinning 
out of the formations towards the south , as shown in  fig. 1 9. 

We have made a cursory examination of a few Devonian rocks : 
Borehole No .  8, Tunheim at 45.25 metres. Light grey sandstone. Grains 
o f  quartz and quartzite < 0.5 mm. Subangular and t ightly packed with 
ferruginous cement. Tourmal ine and flakes of m ica rare. 
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Borehole No .  8 at 1 1 0 . 40 metres. Grey ish-white conglomerate with 
pebbles (nut-size) of l ight and dark quartz, and also angular fragments 
of quartz and shale. I n  th in  sectiDn "ilre -seen al'l-gular fragments of  a 
quartzite m uch mare- pressed than any so-cal led quartz ite now found 
i n  the island .  

Borehole N o. 8 at 1 1 1 . 50 metres. Wh ite sandstone. Reddish hue ,  
and dark specks. Subangular quartz < 0.6 mm. Some of the gra ins 
con s is t  of  a much pressed quartzite. Ferruginous cement .  

Fig. 20. Devonian sandstone .  
From 45.25 m ' s  depth i n  borehole  N o .  8 at T u n h ei m .  - X 4 3 .  - O .  Andersen phot .  1 928. 

Trig. sta. 58 near Kapp Levin .  Rather hard sandstone. Quartz 
< 0.5 m m .  Many gra ins of quartzite. Pyrites, traces of rut i le and m ica. 
Also shale fragments. 

The quartzi te, which i s  fa i rly  frequent in the samples, i s  not found 
i n  the present Bear I sland ,  and ind icates that the Devonian deposits 
were derived from an area of more strongly metamorphosed rocks  than 
those now to be seen .  

Cul m .  

Considering the w ide  d i stribution of the Cu lm , i t  seems remark­
able that i t  was not d iscovered unt i l  1 9 1 6. (ANTEVS and N ATHORST 
( 1 9 1 7) ) . The reason i s  that the foss i l i ferous sha le horizons of the Culm 
are very few and th in ,  and good outcrops are only found on the north 
coast in  one or two rather i naccessib le places. In the interior the 



GEOLOGY OF  BEAR ISLAN D 23 

shale weathers to a fine  powder, and is a lmost enti rely lost among the 
huge masses of debris of the sandstones which make up  the bulk of 
the formation .  From Devonian to Middle Carboniferous there i s  a 
continous sequence of  chiefly arenaceous deposits , and it was not until 
ANTEVS brought forward the fossil evidence from a borehole (No .  I ,  
at  Laksvatnet) , that the upper part of the sandstone series was recognised 
as  being of Culm age. 

When the formations are viewed as a whole there is  a dist inet 
I i thological d ifference : The Devonian is made up  of  sandstones,  shales ,  

Fig.  2 1 .  Dri l l ing  at the  southern end  of Hausvatnet .  
Borehole No .  7 ,  234 metres i n  depth . - G .  Horn phot .  25 /8  1 924. 

conglomerates , and many coal-seams ,  whi le in the Culm the sandstones 
m ake up  nearly the whole series. There are a few shale horizons in 
the lower part ,  and a shale bed with a thin and i rregular coal-seam 
near the top. The sandstones and conglomerates above the coal - seam 
form passage beds to the Middle Carboniferous basal beds, which consist 
of red conglomerates and sandstones passing upwards into a calcareous 
series. 

I t  is impossible to fix the lower l imit of  the Culm accurately unti l  
the fossil evidence from borehole No. 9 has been determined . This bore, . 
i t  is hoped,  h as pierced the basal beds of the Culm down into the De­
vonian .  In its broad features i t  is not d ifficult to del ineate this l ower 
boundary. Owing to the amount of shale, the outerop of  the Devonian con­
sists to a great ·extent of finely graded debris mixed with blocks of  sand­
stone. Walking over this ground is not very d ifficult .  The Culm,  how­
ever, with its m assive sandstones gives country with nothing but angular 
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sandstone blocks, making walking a very arduous 
task. In contrast to this ,  the Middle Carboniferous 
and succeed ing series produee an even surfaee,  very 
good to walk on. The upper l imi t  of  the Culm is 
also not very distinet , as some of the conglomer­
ates must undoubtedly be ineluåed in the Culm .  

The  formation has been explored by means 
of four boreholes : two at Laksvatnet (N os. 1 
and 4) ,  one at the southern end o f  H ausvatnet 
(No .  7), and one (No .  9) , a t  Flyvatna ,  2 kilometres 
south east of  No .  7 .  In No .  1 ANTEVS (op. cit . 
p .  65 1 )  fixed the boundary Culm-Middle Car­
boniferous on purely l i thological grounds ,  below 
the lowest red bed , i .  e .  36 metres above the eoal . 
The l imit  is not based on any fossil evidenee, as 
plants have only been found in  the shale forming 
the foot wal l  of  the seam ,  and in  the shale horizon 
at the depth of  about 1 50 metres, below termed 
the "first shale horizon" .  About the fossi Is we 
quote N ATHORST (op. cit. p .  655) : "We are here 
obviously deal ing with a Culm flora. Some of  the 
speeies - Sphenopteris bifida, Cardiopteris cf. 
spetsbergensis, A diantites cf. bellidulus, Stigmaria . 
jicoides occur in  the Culm flora of Spitsbergen , 
and those that a re m issing there, e. g. Adiantites 
cf. antiquus are represented by all ied speeies. The 
species eh aracteristie of the upper Devonian flora 
of Bear I sland are, however, entirely laeking. " 
The other bore ( No.  4) at Laksvatnet sh ows a 
s imi lar development ,  but the  "first shale horizon" 
occurs lower down , i f  i t  i s  the same.  No. 7 bore 
at  the south end of H ausvatnet was located j ust 
below the Middle Carboniferous, piereed the coal­
seam , but never got out of  the typieal white Culm 
sandstone. The hole is the deepest on the island ,  
233 .92 metres. No.  9 bore, about  2 kilometres 
south east of No .  7 ,  shows that the thick sandstone 
between the eoal and the "first shale horizon" 
has thinned out i n  this d ireetion . In No .  7 the 
sandstone has a thickness of 1 45 metres, and in 
N O. 9 i t  i s  1 1 0 metres. 

In Landnørdingsvika, north of  Kapp Harry, 
the fol lowing seetion of the boundary beds, Culm 
-Midd le Carboniferous, was measured : 
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Thickness 
i n  metres  

7.00 Light grey, hard sandstone 
1 9:00 Alternating layers of yel lowish-green sandstone and slaty sandstone with red 

conglomerates on top 
3.00 Sandstone 
2.00 Red and green argi l laceous, fissile sandstone  
1 .00 Whitish-green sandstone 
0.50 Light  green shale 
7.50 Alternating layers of l ight  s laty sandstone and ord i nary sandstone 
3.50 Yellowish-green sands tone with conglomerate i n  the midd le 

1 0.00 Alternating layers of  sandstone and red slaty sandstone 
2.00 Yellowish-green and reddish-brown argil laceous, slaty sandstone 
2.20 Massive. yel lowish-whi te sandstone 
5.00 Red argi l laceous slaty sandstone 
0.6:) Yellow fissile sandstone  
1 .00 Red argillaceous sandstone (slaty) r 20.00 Alternating layers of sandstone and conglomerate 
5.00 Greyish-white sandston e 
1 .00 Fine conglomerate 
2.00 Grey ish-white sandstone 
3.50 Conglomerate with sandstones u p  to 30 cm. thick 

I 1 .80 Coarse conglomerate with pebbles (potato-size) and black fl in t  

E 5.00 Coarse greyish-white conglomeratic sandstone with hiyers of grey shale :; � 0.30 Grey shale 

U I 
1 .30 Greyish-white sandstone with conglamerate 
3.50 Conglomerate. Greyish-yel low ; red mottled matrix 
0.40 Light grey shale w ith  coaly shal e 
4.00 White fine-gra ined sandstone .  Thin-bedded, partly fissi le 
2.50 G reyish-white sandstone 
4.00 Redd i sh-brown and greyish-green arg i l laceous, slaty sandston e 
2.50 Whitish-grey slaty sandstone 

Here the boundary is placed , as before, below the first red layer. 
The Culm coal horizon is  represented by the layer (0.40) of shale and 
coaly shale. I t  would perhaps have been more correct to let the Culm 
finish j ust above the coal-seam,  as the conglomerates which come immedi­
ately above the coal herald in  the transgression of  the sea and the end 
of  continental conditions. H owever, the red l ayers are easy to fol low 
up in the fie ld ,  and have therefore been taken as the boundary beds .  

A fea ture o f  the Culm i s  the th ick sandstones which make up the 
bulk of  the formation_ I n  the south , west, and northwest this sandstone 
is  of a pure white colour ,  frequently with flakes of  m uscovite. On 
the north coast from Herwigshamna and eastwards this sandstone is ,  
however, not white but grey, and this i s  the case also in  the eastern and 
central Culm area. We were at fi rst inclined to think that we had two 
sandstone series, a grey one below a white one ,  but as the m apping 
proceeded we came to the conclusion that it was really only one series ,  
but d ifferently developed ,  the white sandstones representing a much 
purer deposition .  
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Detai ls of the formation wi l l  be seen from the borehole sections 
(pl .  I l l )  and their description .  

The th ickness of the Culm is  subject to great variations .  At Ella­
sjøen i t  is 1 1 0 metres, at Flyvatna (centre of  the island) 1 75 metres, 
at the south end of Hausvatnet more than 230 metres, and at Laksvatnet 
more than 1 50 metres (probably much more) . There is thus a steady 
increase of  the th ickness towards the north . 

Only one coal-seam occurs i n  the Culm viz . ,  1 5-35 metres below 
the upper l imit o f  the  formation .  Th is  seam is very i rregular and 
utterly unworkable (details under Coal Deposits) . 

Fig. 23. Brecc ia  of Cu lm sandstone .  
From the  fault  z one  between Ka�p  Forsberg and  Kapp  O l sen .  S i z e  l / l . 

The Culm has everywhere a westerly d ip ,  and is m uch affected 
by faul ting, this being particularly the case in the N ordkapp area and 
south of Laksvatnet. The faults cause a repetition o f  the strata ,  and 
make the thickness appear much greater than is  real ly the  case. 

The fol lowing are descriptions of  various Culm sandstones and shales. 
Borehole No. 7 ,  Hausvatnet at 1 88.25 metres .  Dark sl icken-sided 

shale .  Consists of  very fine-graded quartz and micaceous minerals . 
Traces of apa tite and ruti Ie .  

Pit B 24, Trestikkelen . Tough black shale .  Not c leavable .  Ex­
ceedingly fine-grained and only a few angular quartz gra ins and iron­
ores can be distinguished. 

Lakes Steinsjøane.  Sandstone breccia from the fault  zone .  Grey 
angular sandstone fragments in  a matrix of wh ite sandstone.  Sandstone 
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has grains of quartz and quartzite < 0.5 mm .  Fair amount of magnetite 
and pyrites. Rutile. The peculiar breccia may have originated thus : 
The grey sandstone has been broken up during the movement, and the 
white sandstone forming the m atrix is really crushed grey sandstone 
which has become wh ite through the d issolving action of  percolating 
waters upon the impurities .  Fig .  23 shows th is  breccia. 

Pit  ( 1 923) at Laksvatnet . White sandstone. Quartz < 0.5 mm .  
A large num ber of the grains are quartzite. Finely divided pyrites 
common.  Also in t i  ny crystals. Causes the rock to weather brown ish .  
Also micaceous minerals. 

Fig .  24.  White Culm sandstone. 
North of  Borehole No .  7,  Hausvatnet. Size I l l . 

Pit ( 1 92 1 )  south of  N ordhamna .  Sandstone from roof of  the coa l .  
Brownish-wh ite with greyish-white weathering. Quartz : 0 . 1 -0.6 mm.  
Some o f  the gra ins a re  quartzitic. Finely divided pyrites. 

N ordkapp.  Grey sandstone about 3 metres below th e eulm sea m .  

A few quartz pebbles. Rather rounded quartz (partly quartzitic) , ma jority 
< 1 mm ,  some m uch larger. Between the grains fi nely d ivided pyrites 
and magnetite ,  and also m uscovite. 

North of  borehole N o. 7, Hausvatnet. White sandstone with paral le i  
greyish-yel low laminæ at  intervals  of  about 1 cm.  Quartz grains (0.2-

0.3 mm)  surrounded by a l i ttle pyrites. Muscovite and a l ittle biotite 
occur. In the coloured laminæ the quartz grains are smaller and the 
amount of pyrites greater. The dark stripes are thus due to the oxida­
tion of the pyrites. The al terations of grade must be due to a slower 
and swifter flowing current, this in  turn perhaps being a function of 
the rainfall (fig. 24) .  
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Borehole No .  5, El Iasjøen. Whi te sandstone with brown speeks due 
to the oxidation of pyrites. Same sandstone as above, but wi thout  stripes. 
Grains smaller and more angular than in  the former. Besides quartz ,  
grains of quartzite. Flakes of muscovite and biotite. Pyrites and magnetite. 

Middle Carbon iferous. 

As our task was to investigate the  coa l deposi ts we did not pay 
more attention than necessary to the non-coalbearing series, and the 
fol lowing notes on the Middle and U pper Carboni ferous have been 
taken from ANDERSSON and HOLTEDAHL.  The th icknesses h ave, however ,  
been measured by us .  

In Spitsbergen, and ,  as we have seen , on Bear I sland ,  the Lower 
Carboni ferous is continentally developed with sandstones ,  and subordinate 
shales and a coal-seam ,  and corresponding to the Russian facies o f  th e 
Lower Carboniferous (Culm) .  Bear I sland then form ed part of  a vast 
conti nent. But in  Middle Carboniferous times (or ea rliest U pper Carb. 
of  the West European time c1assificat ion) the condit ions were reversed . 
I n  the west of Europe continental  cond i tions set in ,  while in  the east 
and north - Bear I sland - we got a transgression of  the sea . Marine con­
ditions lasted here throughout the U pper Carboniferous. To ANDERSSON 
( 1 900 b) and HOLTEDAHL ( 1 920 b) we owe the stratigraph ical d ivisions 
of  the Bear Is land Carboniferous, and their correlation with the Russian 
equivalents . 

The formation admits of div ision into th ree members, given in 
descending order : 

Yellow Sandstone series 
Ambigua Limestone -
Red Conglomerate 

Nearly the whole of the is land west of a line Kapp Harry­
Kapp Kje l lstrom is occupied by these beds. 

R e d  C o n g l o m  e r a  t e S e r i e s .  As already pointed out, no distinet 
boundary can be d rawn between th is series and the Culm. There is  
a gradual passage from the continental sandstones of the latter through 
coarse-grained sandstones ,  conglomerates, a l ternatioI l s  of  sandstones, 
conglomerates, argil laceous and calcareous sandstones, partly highly 
fissi le and fIaky, of  a red or yellowish-green colour ,  to red and violet 
mottled l imestones, and final ly th e massive greV Am bigua l imestone 
with concretions of white and grev chert, i .  e. , typical marine deposits. 
Of the lower part of the passage beds a section is  given on page 25. 

On fossil evidence there is no  reason to d ifferentiate between the 
conglomerate series and the following one, but the l i thological d ifference 
is . so marked as to warrant a two-fold d ivision .  The upper boundary 
has been fixed,  somewhat arbitrari ly ,  above the bulk of the arenaceous 
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deposits. Some red beds then come within the Ambigua l imestone series, 
e .  g. ,  the red beds in  Bogevika ( Bow Bay) on the south-west coast. 

The th ickness is ,  as wou ld be expected, subject to great variations .  
On  the south coast it is 1 45 metres, but on the north coast the thickness 
i s  much less, about 50 metres, and the conglomerates here are not very 
conspicuously developed.  The d ip is everywhere westerly ,  25 0_30 0 in  
the south and 8 0- 1 0  o on the  north coast. Apart from the coastal 
sections, on ly the northern slope of Raudnuten (Red Peak) gives a good 
section .  The dip here is 35 0 W.  I solated areas with this series occur 
south of Laksvatnet, here preserved by faulting. The conglomerates are 
h ere, however, only sparingly developed ; red fissi le sandstones mostly 
occur here. In Alfredfjel let the base of  the red series i s  j ust preserved 
along the northwestern edge of the mountain .  On account of the red 
colour the series is easy to follow up in the field ,  stretching more or 
less continuously as a red band across the island from south to north . 

A m  b i g u a L i  m e s t o  n e S e r i  e s . The lower part of this series 
contains red sandstones, and red and violet mottled l imestones passing 
upwards in  to a massive grev l imestone with chert concretions,  ind icating 
true marine condit ions. H owever, i n  the l imestones,  beds of  a whitish 
sandstone are met with .  

FossiIs h ave been found  in  Oswaldfjel let (Mo unt  Oswald) by the 
expedit ion of  N ATHORST in  1 898 and ANDERSSON in  1 899. (ANDERSSON 
( 1 900 b)) and (NATHORST ( 1 9 1 0) ) .  "On the east s ide of  the mountai n ,  
then probably in  one  of t he  older beds, I found a calcarous sandstone 
with a specimen of Productus corrugatus M'Coy. In a l imestone bed 
intercalated in one of the red sandstones I encountered a Bellerophon 
and two corals, Diphyphyllum sp. and Clisiophyllum sp. In a somewhat 
higher stratigraphical  horizon quite near the sea-shore was discovered 
in  1 898 a h ighly fossi l iferous l imestone ,  and much material was collected 
here in 1 899. Of this m ay be mentioned : 

A thyris ambigua Sow . Abundant .  
Eumetria serpentina KON . ? 
Spirijer supramosquensis NIKlTIN .  
Productus corrugatus M'Coy. 

undijerus KON . "  (ANDERSSON ( 1 900 b) ,  p .  1 3) .  

West of  Kapp Kjellstrom on the  north coast, HOLTEDAHL ( 1 920 b )  
discovered a Spirijer mosquensis FISCH .  in  t he  l imestone conglomerate 
on top of this series. 

The series is d isplayed in  a fairly broad belt from the  southwest 
coast to the north coast. Detached triangular areas occur south of 
Laksvatnet. On the southwest coast the thickness i s  1 75 metres ,  and in 
the north i t  i s  probably about the same,  but here the th ickness is 
d ifficult to estimate as the series i s  much faulted . The dip is  everywhere 
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weste rly .  I n  Oswaldfjel let it i s  from 1 0 °  to 45 ° ,  and on the north 

coast from 1 0 °  to 25 0• The l imestone series has on top a grey 

l imestone conglomerate. The ground-mass is  l imy,  partly sandy,  and 

the pebbles consist  of l imestone and quartzite and ,  in  places, red flint .  

This conglomerate is  well developed north of  Kapp Kåre on the southwest 

coast, and also at  Bol levatnet (Bowl Lake) northwest o f  Røyevatnet 

(Char Lake) . 
Y e l l o w S a n d s t o n e  S e r i e s . Immediately above the l imestone 

conglomerate comes a basal conglomerate of  the yel low sandstone series. 
North of  Kapp Kåre i t  is  developed as a redd ish-brown slaty sandstone 
conglomerate with pebbles and boulders of quartz and partly l imestone, 

Fig .  25 .  West  coast  from Kapp Kåre to Kapp Hanna. 
The plateau is 20�25 metres h i gh .  The M idd l e  Carbon i ferous beds are seen to have a westerl y  d i p .  

B .  Luncke pho t .  ' /9 1 923 . 

8- 1 0  metres iI1  thickness .  The I i thological charac ter of the beds proves 
a gradua l  submergence (Ambigua l imestone) and a rise as  shown by 
the conglomerates. The yellow sandstone is also a shal low water deposit .  
In its lower part, however, there i s  a l O-metre th ick bed of l imes tone .  
I t  is  a grey l imestone and consists of  a fine-grained mass  of  calcite with 
a few angular grains  of  quartz < 0. 1 m m ,  and ti ny crystals of pyrites. 
The yellow sandstone itsel f is h ighly calcareous.  A sarnple two k i lo­
metres west  of  Kapp Kjellstr6m shows a fine-grained brownish-yel low 
calcareous sandstone, darker when weathered. MicroscopicaI ly : Angu lar  
quartz gra ins < 0.3 m m  cemented by calcite. F lakes of  m uscovite. 
Quartz and calcite are present in  about the same amounts (fig. 26) . 

No fossi ls fixing the age of  the series have as yet been found .  
I n  a l imestone layer east  o f  Kapp Heinsius HOLTEDAHL ( 1 920 b) found 
"specimens of a coral ,  probably a Zaphrentis , besides c rinoid s terns.  
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For any stratigraphical determination as to the question whether we 
a re st i l l  i n  Middle Carboniferous beds , these fossi ls wi l l  be of  l i ttle 
h elp . "  It i s  however reasonable to group the series with the sha l low 
water Middle Carboniferous, rather than with the deeper water U pper 
Carboniferous. 

The th ickness is about 1 50 metn::s ,  the total th i ckness o f  the 
Middle Carbon i ferous thus becomes 470 metres. 

Fig. 26. Yel low sandstone .  
2 km.  west of Kapp Kjel lstrom.  - X 45 . - O .  Andersen phot .  1 928. 

Upper Carboniferous. 

On Bear I sland this formation is made up of three members, 
between the deposition of which earth m ovements and denudation have 
taken place.  

F u s  u I i n a L i  ru e s  t o n e .  This is a l imestone series which fol lows 
the preceding sandstones conformably ,  and is made up o f  massive, 
b recciated, and shaley l imestones. From the l atter ANDERSSON ( ( 1 900 b) 
p .  1 9) gives the fol lowing fossils : 

Fusulina cylindrica FISCHER .  
Camerophoria isoryncha M'Coy. 
Syringopora ramulosa GOLDFUSS ? 

Based upon these finds ANDERSSON referred the Fusul ina l imestones 
to the M iddle Carbon i ferous. TSCHERNYSCHEW is ,  however, of opinion 
(ANDERSSON ( 1 900 b) ,  p .  37) that the Fusulina cylindrica must more 
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properly be regarded as be ing related to Fus. montipara EH RBG . ,  
and Camerophoria isoryncha to  be Cam. plicata KUT. , and tha t  the  
Fusul ina l imestone of Bear  I sland could be cotrelated wi th  the Spir. 
Marcoui zone of Timan.  Then the Bear I sland rocks belong to the lower 
part of the U pper Carboni ferous as understood by Russian geologists. 

The l imestone is found in the extreme western part of  the is land 
with a westerly and flat d ip ,  and has  a thickness of about 75 metres .  
The series is traversed by two faults : one on  the north coast .and  one 
at Kapp Duner. 

Fig. 27. Fusul i na Limestone .  
l 1 /2 k m .  north of  Kapp Duner.  - X 43. 

c O r a L i m e s  t o n e. This series is only found below the Spirifer 
l imestone capping the southern mountains : Alfred- ,  Hamberg- and 
Fuglefje l let, and rests unconformably on  the Culm ,  Devonian ,  and 
Hecla Hoek. The lower part is made up of light sandstones with beds of  
cora l  l imestone wi th Petalaxis sp . ,  Lithostrotion sp . ,  and  Syringopora sp .  
The upper part consists of  l imestones wi th Productus Cora d ' ORB ,  and 
o th erwise a r ich fauna ' (AN DERSSON ( 1 900 b) ) .  The preserved th ick­
ness of these series is about 50 metres. The Cyathophyl lum Limestone 
in  Spitsbergen corresponds to this series. 

S p i r i  f e  r L i  m e s  t o n e .  The youngest Carboniferous beds are 
represented by the Spirifer Limestone which rests unconformably on 
all the older formations. The l imestone is of a dark grey colour, and 
is  high ly  fossil iferous. 

In Miseryfje l l  there is a bed of  sandst01e  about 1 0  metres thick 
near the base, The sandstone ind icates shal low water cond itions. This 
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is  further supported by the find in th is  zone of a "pipe-rock" ,  a 
Scalithus sandstone ( H OLTEDAHL ( 1 926)) .  On  the north coast the 
l imestone has  a th in ,  fine, basal conglomerate . 

As a lready mentioned, it caps the southern mountains and forms 
the plateau of  Miseryfje l l ,  here resting on Devonian sfrata. O n  the 
northern pla in there is a smal l  area of  this l imestone at Kapp Forsberg, 
and a large area around Laksvatnet, h ere resting unconformably on 
the Culm.  In the c l iffs on the north coast the unconformity is beauti­
ful ly  exposed , the l imestone rising in s teep c l iffs from a low strip o f  
Culm sandstone, from which t h e  l imestone h a s  recently been worn 
away (fig. 28) . Between H erwigshamna and N ordhamna there is a lso 
a smal l  detached area o f  th is  l imestone. 

Fig. 28 .  Måkestauren (Gul l  Stack) from the west. 
The c l iff consists o f  Spir ifer Limestone Iy ing unconformably on Culm sandstone ( low skerries), 

B .  Luncke phot .  I /S 1 923. 

The series l ies everywhere with a sl ight northerly d ip and is in 
places gently folded .  Thus,  on the north coast  between Kapp Posadowsky 
and the N ordkapp the l imestone forms a trough , and here the Culm 
sandstone is  be low sea-leve! . 

The fauna i s  very rich. O f  the brach iopods ANDERSSON ( 1 900 b) 
mentions : Producius uralicus TSCHERN . ,  Pr. timanicus STUCKENB . ,  
Pr. Purdoni DAV ? , Spirijer Keilhavii v. BUCH ,  Reticularia lineata 
MART. , Rhynchopora Nikitini TSCHERN .  I n  Miseryfje l l  the th ickness 
is 1 20 metres .  

Triassic. 

The presence of  this formation was fi rst recognised from fossi l  
evidence brought home by the NATHoRsT expedit ion in 1 898. More 
material was collected by ANDERSSON the year a fter, and the fossi ls 
were descri bed by BOHM ( I 899 and 1 903) ,  who fixed the age as being 

3 
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Carnian (U pper Triass ic ) .  "Of the entire fauna the bivalves make u p  
7 1  per cent. Most com monly are found : Nathorstites lenticularis 
WHITEAVES sp . ,  N. Lindstromi JOH .  BOHM,  Sisenna Conwentzi JOH .  
BOHM ,  Gryphaea Keilhaui JOH .  BOHM, Gr. Skuld JOH .  BOHM ,  Daonella 
Loveni JOH .  BOHM, Pleurophorus A nderssoni JOH .  BOHM,  Myophoria 
Nathorsti DAMEs ,  Spirijerina Lindstromi JOH .  BOHM.  Not so common 
are : Dawsonites canadensis WHITEAVES sp . ,  Myophoria Tennei DAMES,  
Terebratula teres JOH .  BOHM." (BOHM ( 1 903) , p .  69) .  N AT HORST correlates 
the U pper Triassic Myophoria sandstone of  Bear I sland with the u pper 
strata of  the Triassic of Spitsbergen , and holds that the transgressing 
Triassic sea spread to the Bear I sland area later than i n  Spitsbergen . 

Fig. 30. View from Skuld  on Miseryfje l l .  
Looking north east. A detached circular area o f  Triassi c  beds rest ing on Spir i fer Limestone i s  very conspicuous . 

The head land to the left is Kapp Nordenski6 ld .  and  the typieal U·shaped val ley is Brett ingsdalen.  
A .  Koller phot .  3/9 1 923. 

Below the foss i l i ferous horizon in Bear Is land comes about 1 40 me t res 
o f  non-foss i l i ferous strata ,  which ANDERSSON suggests may represent 
the lower parts of the Triassic. NATHORST, however, points out  that ,  
i f  th is were so,  the non-fossi l i ferous Triassic of Bear I sland would 
correspond to the  Daonella and Pos idomya beds of Spitsbergen . But 

these characteristic and persis tent zones are not found  in  Bear I sl and ,  
as ,  he  argues, they would be i f  the  beds had there been of  the  same age ,  
and he th inks i t  then more probable that t he  non-fossi l i ferous sequence 
corresponds to beds above the ment ioned zones ,  i .  e. als.o U pper Triass ic .  
(N ATHoRsT ( 1 9 1 0) ,  pp . 289-290) . 

On Bear Is land the Triassic occurs only in  Miseryfje l l ,  forming 
the three peaks of  th is mounta in ,  Urd ,  Verdande ,  and  Skuld .  N ortheast 
of  the last-ment ioned , erosion has j ust left a th in layer of  the format ion 
(flg. 30) . 

ANDERSSON ( 1 900 b) measured the fo l lowing sect ion i n  U rd ,  the 
southernmost peak : 
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" Myophoria sandstone ."  Fiss i le ,  grey, argi l laceous 
sandstone with a r ich fauna . . . . . . . . . . . . . . .  . 

Dark fiss i le  shale w i th th in  layers and lent ie les of  
c lay ironstone .  Marine  fossi Is  ( few) . . . . . . . .  . 

Dark shale wi th th i n  layers of l aminated sandston e  
and l i my concret ions (st inkstone) .  Non-fossi l i -

20  metres } 
Carnian 

44 

ferous . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 40 

204 metres 

According to our measurement the total thickness is a l i ttle less, 
about 1 90 metres. The peak Verd ande does not reach up into the 
Myophoria sandstone,  whi le the Skuld is  j ust capped by the sandstone .  
In  the l imestone concretions are found calcite and an asphaltic m inera l .  
When broken ,  the l imestone emits a sl ight petrol iferous odour. 

The Triassic shales crumble to a powdery materia l ,  and are devoid 
of  vegetation .  On  the eastern slope of  U rd the Triassic debris has  
s l id  right down to  the sea  (fig .  1 7) .  

Structure. 

The tecton ic d isturbances mani fest on Bear I sland can be referred 
to three d ifferent periods, viz . , Si lurian (or perhaps Upper Ordovician) ,  
Upper Carboniferous, and  younger than U pper C. ,  probably Miocene .  
The movements of  the last period h ave only caused a r ise and a sl ight 
ti lt ing of the strata with m inor faults. The orogenetic movements of  
the first period have only affected the rocks of  the Hecla H oek, and ,  
judging from the condit ions on this is land ,  must be younger than Middle 
Ordovician ,  and older than U pper Devonian . I n  Spitsbergen ,  the Down­
tonian can be fixed as the upper l im it .  The general opinion i s  that the 
mountain folding is  Caledonian .  

The Kanin peninsula i n  North Russ ia presents features o f  in terest 
in  this connection .  The mountain ridge Pae, runn ing NW -SE, is 
buiIt up of  metamorphic rocks : phyl l i tes, m ica-sch ists, and  quartzites 
with veins of  granite. To the southwest of  the main ridge occurs a 
smal l  area of dolomite, a lso pressed .  The general strike of  the 
sch istosity i s  N W  with a d ip towards N E , indicating a pressure from 
that d irection .  The metamorph ic rocks a re  i n  one  place found overlain 
by undisturbed Gotlandian l imestone.  The metamorphism is  much 
stronger than in Bear I sland ,  but not more so than that of  the Spits­
bergen Hecla Hoek. RAMSA Y ( 1 9 1 1 )  believes that the age of these 
metamorphic rocks is  Pre-Cam brian and Post-Archaic, the mountain 
folding being, of  course, Pre-Gotland ian . On  account of the s imi Iarity 
with the Bear Island and Spitsbergen rocks i t  i s  more l ikely that the 
rocks of  the Pae are to be correlated with the Hecla Hoek. RAMSA y 
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also suggests that some parts of the Spitsbergen Hecla H oek correspond 
to the Pae. H OLTEDAHL ( ( 1 9 1 8) ,  pp .  252-53) is  of the opinion that the 
dolomite with " Gymnosolen" of the Kanin peninsula i s  contemporaneous 
with the Porsanger dolomite of Finnmark (North Norway) ,  and belongs 
to an  Arctic-American area of  deposit ion also extending across Bear I sland 
and Spitsbergen , the age being probably Cambrian-Ordovician .  In Bear 
Is land the pressure has acted from the northeast, as i n  Kanin ,  giving 
rise to similar tectonic features. I t  may therefore be suggested that the 
mountain folding in  Bear I sland is of  the same age as in  the Pae,  and 
its age would then be U pper Ordovician-Lower Si lurian , and the Pae 
would represent the continuat ion of  the Hecla H oek of  Bear Is land ,  
and  be of  Cam brian-Ordovician age. 

y AKOVLEV ( 1 92 1 )  points out the liken ess between the H ecla H oek 
i n  Bear I sland and the rocks in  the is land of  Kildin off the coast of  

Fig. 3 1 .  J unetion (thrust plane) between t h e  older dolorn ite 
and the slate series n orth east of  Sørhamna.  

Murmansk.  Also in Ki ld in there are pressed sediments such as  slates , 
sandstones , dolomites, and oolit ic l imestone of  the same kind as i n  
Bear Is land .  YAKOVLEV does no t  doubt that these rocks are of  the 
same origin and age as the Hecla Hoek i n  Spitsbergen and Bear I sland .  

The fold ing of the Hecla H oek is  purely loca l  and restricted to  
the slates. The l imestones and dolomites are not folded, but the pressure 
has produced cracks and numerous fraetures. The plications o f  the 
Slate-quartzite series are due to the effect of  the big overth rusts. 
The area between Sørhamna  and Miseryfje l l ,  where the oldest series 
appear at the surface, i s  much d isturbed . Between Sørhamna and 
Kvalrosshamna the o lder  dolomites rest upon the s lates ,  but ,  as pointed 
out by HOLTEDAHL, this junction is  not normal ,  but i s  a p lane of 
overthrust (fig.  3 1 ) . Sørhamna ,  considered by ANDERSSON ( 1 900 b) to 
be a downfaulted area, presents interesting tectonic features. On the 
east side, the plane of  overthrust coming across from Kvalrossbukta 
has older do lomite to the east and s late to the west. Along the west 
side of the harbour runs the big overthrust com ing from the mouth 
of  Ymesdalen , with slates on the  east s ide and younger dolomites on 
the . west side. 

South of Miseryfje l l  the slates fol low the older dolomites con­
fo;mably ,  the l atter being very sandy and with quartzite in the upper 
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part, forming a passage to the overlying slate series . The sequence is  
here ,  as a lready recognised by ANDERSSON ,  undoubtedly norma l .  

A l l  these disturbances can  be expla ined by  a pressure from the  
north east hav ing caused a number of  overth rusts, whereby the blocks 
on the east side of the fraeture have been push ed over those on the 
west s ide .  The planes o f  overth rust are very steeply dipping (to the 
east) , so that the ' horizontal displacement d oes not become great .  From 
the map wi l l  be seen that the pre-Devon ian faults a l l  h ave the same 
general  trend ,  v iz .  roughly  NW. I n  this d irect ion they become covered 
by the younger forrnations .  

The faults on either s ide of Y mesdalen ( "Grabensenkung," of  
ANDERSSON ( 1 900 b)) do not  exist .  The h i l l s  wi th carbon iferous l ime­
stone on the west s ide o f  the val ley have been brought down to their 

fl lrre cl�e l let 

o 

Fig. 32. Sect ion across Al fredfj e l let  and Y mesdalen . 
YD Younger Dolomi te ,  TL Tetrad ium L imestone, D Devon ian ,  C Cu lm ,  Re Red Conglomerate , 

CL Cora Limestone, SL Spir ifer Li mestone .  

present posit ion through landsl ips (p. 8). The sandstone at the head 
of  the val ley was considered by ANDERSSON to be Devonian and pre­
served by the mentioned fau l ts .  This would certa in ly be so i f  i t  were true 
that the sandstone was real ly Devonian and in situ .  But neither i s  the 
case ; we h ave in  th e bottom of Y mesdalen an area with loose b locks 
of U pper Carbon i ferous sandstone which h ave sl i d  down from the 
summits of  Fuglefje l l et and Hambergfje l let ,  where the sandstone is  
found in situ . I t  i s  sign ificant  that the sandstone in  Ymesdalen is  not  
coarse, and  does not  contain a single pebb le ,  which would undoubtedly  
have been the case h ad the sandstone been Devonian basal beds, which 
are everywhere else coarse and conglomeratic . Moreover, i t  seems 
rather extraord inary tha t  the  faul ts on either s ide  of  the  val ley should 
not be v is ib le in  the sea cl iff. Therefore ANDERSSON le ts  the fau l ts  
jo in at the bottom of the va l ley .  In  the northern part  of the val ley 
the Tetrad ium l imestone crosses the val ley und isturbed . Clearly there 
are no N-and-S faults i n  Y mesdalen . H owever, a faul t  runs  from 
ElIasjøen and north of  Alfredfje l let to t he  upper part of Ymesdalen .  
The throw is 1 25 metres, and the part east  o f  the fault  has been 
lowered. I t  is  apparently a branch of  the fault crossing from Evjebukta ,  
north o f  Kapp Kolthoff, i n  a northwesterly d irection  between Alfred­
fj el let and Hambergfje l let , a lso having the downthrow on the east s ide .  
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The fault separating the Devonian from the Hecla Hoek north of El la­
sjøen (map of  ANDERSSON ( 1 900 b)) does not  exist , as the Devonian 
basal conglomerate i s  clea rly seen resting on the Hecla H oek. The 
position of the faul ts and overthrusts, together with their effects on the 
distribution of  d ifferent  series, is evident from the geological map and 
section, and no  further explanation is necessary. 

A fter the Caledonian movements were brought to a close, the land 
was denuded and submerged ; Devonian sediments were then deposited 
on the Hecla Hoek surface . As the pre- Devonian erosion had exposed 
all the .  members of the Hecla  Hoek ,  we find the Devonian resting on the 
oldest member (in the east) as well as on the youngest member of the 
H ecla Hoek ( in the west) . The Devonian and Carboniferous strata, up 
to and including the Fusul ina Limestone ,  were deposited con form ably .  
The U pper Carboniferous Cora Limestone can be seen to rest uncon-

Fig. 33. Section on  the north s ide of ElIasjøen .  
H H  Hecla Hoek, D Devonian,  C C u l m ,  Re R e d  Conglomerate, A L  Ambigua Limestone .  

formably on  the Hec la  H oek i n  Alfred- and Hambergfje l let, and the 
Upper Carbon i ferous Spirifer Limestone rests, i n  turn , unconformably 
on  a l l  the older series. In Upper Carboniferous t imes we thus have 
two periods of  crustal movements, fol lowed by denudation . The Spir ifer  
Limestone l i e s  fai rly  undisturbed , capping  the  southern mountains and 
forming the plateau of Miseryfje l l ,  in  wh ich  mountain the l imestone 
slopes gradual ly towards the north , and north of Laksvatnet i t  occupies 
a considerable area. I t  goes without saying that the numerous post­
H ecla H oek faul ts are older than the Spir ifer  Limestone, but are they 
older or younger than the Cora Limestone ? These faults wi l l  be seen 
from the geological map, and therefore ne  ed no detai led descriptions .  
In Alfredfje l let i t  is seen how the Devonian-Cul m-Middle Carboniferous 
strata incl ine 35 0_400 towards the west . The posit ion of  the Cora 
Limestone is  nearly identical with the Spirifer Limestone (not quite, as 
there is a distinet uncon formity between the two) . In Alfredfjel let the 
Cora Limestone rests on Devon ian ,  and i n  Hambergfje l let it rests on 
Hecla H oek, both localities being i n  about the same posit ion and e levation . 
The m ovements must thus be old er than the Cora Limestone and 
younger than the Fusu l ina Limestone, e.  g. Upper Carboniferous. 

This movement has produced a broad, sl ightly assymetric ,  fold  
with the  western l im b a l ittle steeper than  the  eastern ; its axis runs  about 
north-and-south and p lunges to the north . The axis of the western 
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syncl ine passes roughly through Kapp Duner on the west coast o f  the 
is land, and the eastern syncl ina l  l ine  runs 1 -2 ki lometres off the east 
coast. On the crest of  this 1 5-ki lometres broad anticl ine were probably 
forrned minor corrugations .  In the southern part of the island, where 
there are no faults to modify the strike, the northern plunge is  manifest 
by the convergence of the boundary Hecla Hoek-Devonian in th is  
direction . At  the apex of this boundary l ine a tongue of  Devonian 
strata with syncl inal dips ind icates a m inor fold with faults on the crest 
of the main fold .  There can be no doubt that the falding originates 
from the applicat ion of  la tera l  pressure. It is d i fficult  to say whether 
the numerous strike faul ts ,  wh ich are such a feature of the tectonics, 
are subsequent to the fald ing and caused by the pressure having relaxed , 
whereby the anticl ine has co l lapsed , or  whether they have been formed 
simultaneously throug the action of the compressive forces .  The faul ts 

Fig. 34. Sectio n  of Oswald fje l le t  be tween ElIasj øen and Bogev ika .  
Showing  the fau l t  runn ing  from Kapp  Harry west o f  E l Iasjøen . H H Hec la  Hoek ,  D Devon ian ,  e Cu 1m,  

Re Red  Conglomerate, AL Ambigua L imestone, YS Ye l low Sandston e  

west of  the anticl ina l  axis have the downthrow on the east s ide ,  towards 
the axis ,  and the faults east of  i t  have the downth row to the west. 
Towards the south the faults show a tenden cy to converge . On 
approach ing the Hecla Hoek massif they die out .  

Denudation and marine abrasion were then brought in to play ,  
exposi ng  Hec1a H oek rocks in the south ,  th i s  part  being the most 

elevated . Sandstones and the Cora Limestone were then depos ited . 
This l imestone corresponds to the Cyathophyl l um Limestone of Spits­
bergen ,  whereas the Fusulina Limestone of Spitsbergen - occurring in 
the upper part of  the Carbon i ferous l imestone - is younger than the 
Fusulina Limestone of Bear I sland (N ATHORST ( 1 9 1 0) ,  p . 28 1 ) . In the 
Klaas Bil len Bay a rea in  Spitsbergen tectonic disturbances older than 
the Cyathophyl lum Limestone are manifest , and i t  is extremely pro bable 
that they are contem poraneous with the movements in  Bear Is land 
j ust described . Crustal movements in  U pper Carbon i ferous t imes were 
thus act ive i n  the a rea Spitsbergen-Bear Is land .  Can this movement 
be traced farther south ? The nearest area wi th s imi lar  geo!ogical 
condit ions is the Kanin peninsula in  North Russia ,  a l  ready mentioned.  
Here we have Carbon iferous l imestones which are correlated with the 
Spir ifer Limestone o f  Spi tsbergen ,  and also U pper Devonian sandstones. 
Regard ing th e tectonic disturbances of these rocks RAMSA y says (op .  c i t .  
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p .  38) . " Die Schichtenstorungen in  den Devon- und Karbonablagerungen 
nordlich vom Pae weisen auf einen , a l lerdings nicht sehr bedeutenden,  
tangentialen Zusammenschub in  der Richtung EN E-WSW. Die noch 
horizontalen karbonischen und permischen Schichten sildlich vom Pae 
sind dieser Gebirgsfaltung entgangen . Nach TSCHERN YSCHEWS Angaben 
vom Timan haben dort auch permische Schichten an  diesen Bewegungen 
Teil gen om men. Diese orogenetische Erscheinungen sind woh l  her­
cynischen Alters . " The character of the movement is strikingly s imi lar  to 
that in Bear Is land .  In Kanin the movement seems to be somewhat 
older than that which has affected the same beds farther north .  We do 
not lay toa much stress upon the above ,  but h ave thought i t  worth 
mentioning, as i t  seems to ind icate that in U pper Carboniferous -
Permian t imes compressive forces were active along a l ine : Spitsbergen 
-Bear I sland�Kanin (- Timan) . 

Fig. 35. Section  showing the faul t  (same as in fig. 34) on the south s ide of G luggdalen .  
RC Red CongJornerate, AL Arnb igua  Limestone,  YS Yellow Sandstone. 

After the deposition of the Cora Limestone the l and was s l ightly  ti lted 
and folded ( in  Alfredfje l let  the l imestone is  sl ightly folded) .  Then marine 
abrasion removed the l imestone , and only in  the southern , most elevated 
part, smal l  areas were lert when the deposition of the Spirifer  Lime­
stone set in .  The l imestone was deposited i n  a very sha l low sea of 
considerable extent (HOLTEDAHL ( 1 926)) .  As Permian is m issing, and 
the  Triassic rests apparently conformably on th e Carboniferous, a 
period of non-deposition

' 
must have intervened. At the c!ose of  

the Spirifer Limestone period, the  upper  part of the deposit m ust 
have been practical ly  awash and the increase of  the deposit brought 
to a standsti l l .  The Triassic of Miseryfje l l  is the youngest formation 
present, but i t  is  h ighly probable that  younger formations a lso were 
deposited,  but have since been rem oved by erosion . The last tectonic 
disturbance, probably i n  Tertiary t imes, expressed itsel f  by a rise 
of  the l and  and a t i l t ing of  the beds towards the north . On  the north 
coast the Spir ifer  Limestone  l ies at  the sea-level , a t  the north corner 
of Miseryfje l l  it has an a l titude of  1 05 metres, at  the south corner 
280 metres, and in Fuglefjel let about 300 metres. Small east-and­
west faults with th rows amounting to only a few metres traverse the 
Spirifer Limestone in  a num ber of pl<:ces .  I n  Verdande,  the m iddle 
peak of Miseryfje l l , occurs a fau l t  (E-W) with a th row of about 1 0  
metres. This  fault i s  younger than the  Triassic, and i t  i s  pro bable 
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that a l l  these smal l  faults are post-Triassic. The downthrow is invari­
ab ly on the north side of the faults .  

The geological h i story of Bear I sland may be summarised as 
fol lows : 

Lower Ordovic ian .  
Depos i t ion of Hec la  Hoek sediments .  Marine .  

Upper  Ordovician and /or  S i lur ian .  
Fold ing a n d  dynamic metamorph ism of the Hecla  H oek. 

Lower and M idd le  Devonian ? 
Denudati on .  

U pper  Devon ian .  
Deposi t ion of sandstones ,  etc .  Cont inental . 

Lower Carbo n i ferous (Culm) . 
Deposit ion of sandstones .  Cont inen tal . 

M iddle Carbon i ferous. 
Transgression of the sea. 
Deposit ion of conglomerates, l i mestones, and sandstones. 

L ittoral and marine  alternating. 
Upper Carboniferous. 

Deposit ion of Fusu l ina  l i mestone .  Marine .  
Fold ing and extensive fault ing.  
Denudat ion ,  and marine transgress ion .  
Depos i t ion of  sandstones  and Cora Limestone .  L i ttoral and marine .  
Sl ight r ise of the land and aga in  mar ine abras ion .  
Depos i t ion of the Sp ir i fer  L imestone .  Marine 
Cessat ion of the sed ime ntat ion .  

Tr iassic .  
Depos i t i on  of shales and sandstones .  Marine and Littoral .  

Post-Triassic History. 
Jurassic-Tertiary. 

As stated a bove, the Triassic is the youngest formation present 
on Bear I s l and .  About the geological h istory of  the isle during the 
fol l owing per iods very l ittl e is known . I n  Spitsbergen the Triassi c ,  
J urassic, Cretaceous, and Tertiary have a wide d istribution,  and the 
latest investigat ions of the Norwegian Svalbard Expedit ions have shown 
that they occur as far south as Sørkapp, which is  only 1 20 naut. m i les 
from Bear I s l and .  In the Green Harbour region in  Central Spitsbergen 
the thicknesses of the mentioned formations are 700, 320, 735 , and I 420 
metres respectively .  

The is land o f  H open,  about 1 40 m i les northeast of Bear I sland ,  
is bui l t  up of  Mesozoic strata . 

I n  N orth Norway, J urassic rocks are known from the is land 
of Andøy. 
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The wide distribution of  the  Mesozoic and Tertiary rocks, and 
the ir  considerable thickness ,  make it exceed ingly pro bab le  that  they 
were also deposited in the Bea r Island area.  Moreover, it is quite 
impossible that the soft Triassic shales would have remained ,  had they 
not been preserved by a considerable thickness of  younger sed iments. 

Towards the close of  the Tertiary period the land must have been 
situated at a h igh leve!, as can be concluded from the configuration of 
the sea-bottom ,  of which NANSEN ( ( 1 920) , p . 28 and 3 1 )  h as prepa red 
very instructive maps based on the avai lable soundings.  The fi rst 
map is reproduced here in fig. 36. From this map it wi l l  be se en 
that Bear Is land is situated on the continental she l f  stretching from 
Norway to Spitsbergen ,  and extending over the whole of  the Barents 
Sea to Franz J osef Land and N ovaya Zemlya .  The depth nowhere 
exceeds 200-300 metres, except in two submarine val leys, one between 
Norway and Bear Is land ,  and the other  between that is land and Spits­
bergen ,  where the depth may reach 500 metres. The Spitsbergen bank 
extending from Bear Is land to H ope I sland and Edge I sland of the 
Spitsbergen archipelago, is shal low with depths o f  45-60 metres only, 
and  is a lso fa ir ly leve! .  Towards the west the sea-bottom fal l s  abruptly 
to the great depths of  the Greenland Sea.  

As pointed out by  N ANSEN and others, th is huge shel f can only 
have been forrned by subaerial denudation when the land was situated 
about 500 metres h igher than now. When these val leys had been 
forrned Bear I sland then belonged to the western part of a mountain 
ridge, at least 1 000 metres above sea-Ievel , of  which Hope Island and 
Edge I s l and  a l so  forrned parts. 

It is not improbable that the elevation of  the land mentioned above 
owes its origin to the Tertiary folding and upheaval of the l and manifest 
in Spitsbergen.  As the trend of the folded zone is towards Bear Is land 

i t  is very probable that the fo lding has  a lso acted here .  
I n  fig. 37 (a) is  shown a hypothetical section through ancient 

" Bear Is land" at the t ime of  the formation of  the submarine va l leys. 
On account of the northern dip of  the strata i t  i s  pro bable that the 
soft Mesozoic shales above the hard Carboniferous l imestones caused 
the northern slope to d ip more gently than the southern one .  

The Quaternary Period. 

It is impossible to give a connected statement  of the geological 
h istory from the time when the Barents Sea was dry land up to the 
present t ime, because there are long periods of  which we know noth ing .  
We can only conc lude that some t ime after the r ise was over ,  a con­
s iderable submergence of  the entire land mass must have taken place, 
during which the great banks n ow Iying at a depth of  less t h an  1 00 
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metres were formed. It i s  very d ifficult , however, to form a well 
founded opinion as to when these banks were formed,  whether  they 
were forrned at  the close of the Tertiary or i n  Quaternary time  
(fig .  37 ,  b ) .  Th i s  submarine plateau is at any rate of  considerably 
greater extent than the marine plains of  Bear Island to be described 
below, and i t  is certa in ly older than these. I t  is connected with the 
submarine platform outside the coast of Spitsbergen and m ust be con­
temporaneous with this .  

As Bear Is land is of  very smal l  extent the glaciers of  the Ice Age 
have natural ly  l e ft very few traces on the  is land,  but we know that 
both south o f  the island and north of  it ,  on  the Scandinavian pen in­
sula and on Spitsbergen , we have had severaI distinct glacial periods 
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Fig. 37. D iagrammatie sections  to i l lustrate the h istory of Bear Is land fro m  late 
Tertiary to recent  t imes.  

with interglac ia l  periods intervening. S imi lar conditions have, o f  course, 
a lso obtained on Bear I sland ,  but the only traces now remain ing 
of  the previous extent o f  the ice a re der i  ved from the very last  
stage of  the G lacial Period .  From the older periods of  the Quater­
nary we have,  however, traces of high er levels of the ocean ,  and 
these we wi l l  fi rst consider briefly.  On  Bear I sland there are severaI 
plains at d ifferent aItitudes, and at least four of  thern are very d istinctly 
m arked. These have a l l  the appearance of be ing of marine origin .  They 
are observed especia l ly i n  the  northern part of  the island .  I t  was 
p reviously assumed that this part of the island forrned a single p la in 
r is ing gradual ly from the sea to an  a l titude of about 1 00 metres .  Th is 
i s  not the case, however, as the lowland real ly consists o f  several 
d istinct and qu i te horizontal steps. This i s  plainly seen in the pro file 
sections i n  fig .  38, which are constructed exactly a fter the topographic 
map of  Bear I sland on the scale of  1 : 1 0000. This map has contour in ter­
vals of 5 metres ,  and a lso shows the exact elevations of  a consider­
able number of  lakes ,  etc. As wil l  appear from these profiles there are 
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four  dist inct p la ins at a l t itudes of 35,  55 ,  1 05 ,  
and  1 45 metres respectively. Between these steps 
there are no  sharp boundaries ,  the inner edge 
being commonly covered by loose material pro­
duced through sol ifluction .  Nor  have beach de­
posits of the same age as these pla ins ever been 
observed . This i s  most l ikely due to the l ater 
glaciation by which the material has been carried 
away. 

The extension of  the various pla ins i s  seen 
on the map, fig. 39. 

The l argest and m ost prominent  p la in is  by 
far the one at the 35-metre leve ! .  I t  extends over 
the ent ire northern part of  the is land ,  and is  up 
to 7 km. wide.  This great p la in ,  which is no doubt 
the youngest of the four,  is  not quite leve! . I t  is 
dotted with lakes which occupy qui te shal low 
trough-sh aped depress ions ,  especia l ly in  the softer 
rocks. These depressions in the surface a re especi­
ally in terest ing because many  of them have no  
ontlets through wh ich material may have been 
carried away. It might be thought that they were 
forrned through the abrasion of the ocean ,  but 
i n  that case we should no  doubt have found 
boulders, clay with shel ls ,  etc. , but that is  not 
the case .  In and around the lakes no  material 
is  seen other than that  forrned in situ th rough 
dis integrat ion by frost or  de{:osition by the smal l  
local brooks .  There is ,  therefore ,  no al ternative 
but to assurne that  they have been forrned by 
the ice. 

The h igher plains a re a l l  of less exten t  than 
the  lowermost ; and the h igher the level ,  the older 
is  the i r  character wi th the surface more broken 
by val leys ,  and less d i st inetly a pla i n .  The one at 
the 55-metre leve! is about 5 km.  long and 1 . 5 km .  
broad, a nd  extends from t h e  upper part o f  Engelsk­
elva towards the lake Hausvatnet along the 
southern edge of  the lower p la in . 

The  p la in  at the I 05-metre level , the th ird 
from below, i s  as much as 7 km .  long and 2 km .  
wide. I t  i s  s i tuated west of  Miseryfje l l  and  i s  
bounded toward t he  west by Gygreurda .  The  
uppermost p l a i n  at t he  l 45-metre leve! i s  the 
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least dist inct of them a l l .  There is ,  however, no  doubt  tha t  a l so  the 
p la ins seen at  th i s  level on the  north s ide  of Miseryfje l l ,  on  Oswald­
fjel let ,  and at a few other p laces ,  form the rest of an old abrasion surface. 

During the deepest submergence Bear I sland has consisted of  two 
smal l  is lands ,  one around the present Miseryfjel l  and one forming the 
mountains i n  the southern part of  the island .  

III 
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Fig. 39. Map of Bear Is land showing plains of marine denudation , glac ial  striæ ,  
and ice - transported materiaL 

1 .  Pla in  about 35 metres above sea-leve ! .  
2 .  55 
3.  105 
4. 1 45 

5. I ce-transported b locks .  6. Old  moraines. 7. Glacia l  striæ .  I -- I I - I I 1  Section l ines .  (Sections see fig.  38) . 

There a re also traces of lower pla ins around the 20-metre Ievel 
at certa in p laces along the coast, but these are now so ind istinct th at 
we have not sufficient data for defini tely proving their existence.  

As described,  the h ighest trace o f  the ocean on Bear Is land is 
observed at an  al t i tude of 1 45 metres above sea-leve! .  The is land may 
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have been more deeply submerged , but th is  is  not pro bab le ,  as a higher 
leve! of the ocean would have left traces on Miseryfje l l .  The promi­
nent p la in now seen on that mountain is not due to the action of the 
ocean, but is  forrned through denudation in  very recent times .  The 
soft Triassic shales have not had the same resistance as the underlying 
Spirifer  l imestone, and the resul t  is  th is  conspicuous plateau .  I t  is  also 
seen that this has the same d ip as the junct ion plane between these 
two forrnations. 

I t  seems remarkable that the marine  denudation pla ins are on ly 
developed i n  the central and northern parts of the isl and ,  whereas the 
southern part hardly shows any traces of such a process. One m ight 
argue that platforms existed also here, and that a rapid landward 
erosion of  the sea had removed the land showing such features. I f  
that were s o ,  a fa ir ly broad marine bench at  the actual sea-level would 
have been in  evidence. Soundings, however, d isp rove th is .  The reason 
is  of a more prima ry nature, i n  which the dip and d ifferent resistance 
of the rocks play the most important role. On account of  th is feature 
(fig.  37) , the land has always been much h igher and steeper in the south 
than in  the north,  and consequently also the cl i ff  was higher in  the 
south . In the south the c l iff has mostly be en cut i nto harder rocks ,  
and  the sea has  been working, as i t  were ,  aga inst the gra in ,  whereas 
i n  the north the sea has only had to face low-dipping beds of a soft 
nature, and the advance of the sea has consequently been much more 
rapid . Further ,  in  the south big landsl ips must constantly have taken 
p lace (as now on the east s ide of  the Miseryfje l l ) ,  and the volurne of 
the debris wh ich had to be removed by the sea th us became consider­
able ,  this naturally retarding the landward advance. I n  the north ,  
however, t he  cl iff was always comparatively l ow ,  and there was never 
more debris than could be easi ly carried away by the current .  We are 
thus led to believe that the marine denudation plains, so well developed 
in  the northern part o f  Bear I sland ,  were never of any considerable 
extent in the south . 

We wil l  now con sider briefly the formation and age of  these pla ins .  
There can be no doubt wh atever that their i n it ia l  formation is  due to 
abrasion by the .ocean. Their general appearance with their l a rge ly 
even and quite horizontal surfaces permits of no other explanation. 
But it is  equal ly true that after the ocean had carved out these plains 
glaciers passed over them .  The traces left by these glaeiers a re numer­
ous trough-shaped depressions and pits fi l l ed with water, glacia l  
grooves, mora ines, and boulders. These wi l l  be described more closely 
below. Al l  these traces are no doubt to be ascribed to the very last 
glaciation of  the is land .  The plains therefore must be older than this ,  
but probabi l i ty favours the conclusion that the lowermost p la in , at  any 
rate ,  i s  younger than the penultimate glaciation .  
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We will here also relate a fact that may support the assumption 
that these plains on Bear Island may be younger than the last glaciation 
of  the island .  

On Spitsbergen HOEL has measured a num ber of  strand-l ines and 
raised beaches that ,  in  his  opinion,  a re post-glacia l .  With regard to elevation 
these may be grouped in the fol lowing steps : 1 05 ,  77 ,  53-55, 34-36, 
27 -28, 1 4- 1 5 , all in metres above sea-Ievel . (HOEL ( 1 9 1 4) ,  p . 30) . 
A fter the publ ication of these measurements H OEL has also in  a number 
o f  places measured a level of  1 45 metres above sea-Ievel . It is  thus seen 
that there is  perfect agreement between the heights of  the plains on 
Bear Is land and four of the levels of  terraces and raised beaches on 
Spitsbergen .  This agreement is  qui te remarkable. The explanation that  
we have arrived at is  th e foll owing : The two lowermost steps on Spits­
bergen ,  those at the altitudes of 1 4- 1 5 , and 27-28 metres above sea 
level , are miss ing on Bear I sland . At some places however, we tind 
traces of  the work of the ocean at about  these alt i tudes. The leve l  of 
34-36 metres on Spitsbergen agrees exactly with the level o f  a beach 
barrier of boulders on Bear I sland ,  to be considered more c10sely below. 
These boulder barriers are certa in ly post-glacial and form ed s imul tane­
ously with the terraces of the same alt i tude on Spitsbergen .  When an 
i n terglacial p la in is observed at about  the same a l titude this i s  inci­
denta l .  With regard to the h igher levels com mon to Spits bergen and 
Bear Is land ,  they are ,  in  our opin ion , also on Spitsbergen of older 
in terglac ia l  age ,  formed s imultaneously with the corresponding steps on 
Bear Is land.  There is  however no  reason wh y sedimentary deposits 
should not have been laid down in  post-glacia l  time at  about the same 
al titude on these old pla ins  carved out in  the sol id rock. The alt i tude 
o f  a terrace is  not only due to the height of  the sea-Ievel , but a lso to the 
depth of the sea bottom ,  where the mater ia l  is  to be la id down , and to the 
amoun t  of material to be deposited. I t  i s  evident that when the sea bottom 
i s  raised before the materia l  deposited on it has got any great th ickness , 
the terrace and the rock below it wi l l  seem to be about the same leve! . 

As is known, there i s  in  Norway and Spitsbergen a r im o f  low 
land, the strand flat ,  extending between the ocean and the m ountains 
with in .  I n  th is strandflat  two Ievels may be distinguished,  one reaching 
about  20 metres above sea-Ievel and the other 40-50 metres. Both 
these steps a re general ly  supposed to have been formed during i n ter­
glacia l  t imes. It is with this strandflat that our p la ins on Bear Is land 
may be compared. There can hard ly  be any doubt  that  the two levels 
at  35 and 55 metres correspond to the levels at 20 and 55 metres .  It 
is true that there is  a disagreement ,  the two corresponding plains of 
the lowerm ost levels not lying at  the same alt i tude. To this may be 
remarked , however, that the 20-metre pla in on Spitsbergen and the 
35-metre pla in on Bear Is land i n  other respects have so many points 

4 
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of s imi larity tha t  the i r  s imultaneous formation i s  a matter not easi ly 
to be d isregarded.  The two h ighest steps on  Spitsbergen and Bear 
Is land ,  the 1 05 and 1 45 metre ste ps ,  do not belong to the strandflat. 

We wil l  then consider somewhat further the traces left on the island 
by the glaciers of the last glacial t ime and the conclusions to be drawn 
from them . Glaciers do not exist on Bear I sland now, but glacial striæ 
and erratics c learly ind icate that the island has been ice-clad a lso after 
the formation of the northern pla in . In 1 870 and 1 898 N ATHORST 
observed glacial striæ on Riffelodden on the east coast. " Whereas the 
d irection of  the striæ here are from W 1 7° S and  W 1 0° N, or  from 
due  west, i t  i s  at Engelskelva W 35°  S.  On  the eastern shore of  Nord­
hamna I discovered striæ ,  the d irection of which was from S 25° E 
(and S 29° E) . At the shore east o f  Tobiesen ' s  house I observed a fine 
moraine . "  (N athorst ( 1 899 b ) ,  p .  1 84). H e  comes to the conclus ion that  
the ice-sheet had its cen tre i n  the m iddle of the is land somewhere north­
west of  Miseryfje l l .  Striæ having the d irection E 10' S and  E 1 50 S 
were discovered by N ATHORST in  1 898 on the northern spur of Alfred­
fj el let ,  and erratic blocks of sandstone were found up to altitudes of 
255 metres on the s lopes of  the southern m ountains .  Fig. 40 shows a 
typical example of one of these blocks.  South of Daudmannsvatnet we 
have found rocks showing crag and tai l ,  and striæ runn ing N 35 ° E ,  
and  west o f  Storlona beautiful ly glaciated rocks with striæ N 55° E ,  
manifesting a movement of the i ce  from the southwest. The striæ 
1 50 metres north of borehole No .  8 have the d irection N 80° E .  The 
observed glacial striæ and other indic1t ions of  glacial activity are shown 
on the map fig. 39.  

I t  seems remarkable that  a glaciated country l ike Bear I sland 
should show no  d istinct moraines. I t  i s  true that  pecul iar heaps of  
obviously transported material  are  found in severaI places on the northern 
plain, fo r instance, a heap consisting of noth ing but  Spirifer J imestone 
resting on a bedrock of  sandstone, and sandstone on U pper Ca rboni­
ferous l imestone .  Knorten south of  Kapp Duner i s  a fine example of 
such a heap (fig. 43) . As the materia l  i n  these heaps is  a lways homo­
geneous, we are inc l ined to th ink that  they must origina l ly have been 
in  the shape of big blocks which have been shattered to p ieces by the 
action of  frost . Low, more or less c ircular ,  hi l ls o f  apparently moraine 
material are found in  one or two p laces on the northern pla i n ,  but are 
d i fficu l t  to recogn ise as moraines because they are so flat and smooth . 
Anyhow, a l l  th is m ateria l ,  as wel l  as the blocks, must have been G,arried 
thither by the ice from the more elevated parts of  the is land .

-
The 

d i rect ion of the stri æ and the character of the transported material  show, 
as already pointed out by NATHORST, tha t  the centre of  the ice-sheet 
was somewhere in  the middle of the is land .  The thickness nowhere 
exceeded the h ighest mountai ns ,  and the summits on Miseryfj e l l  forrned 
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Fig. 40.  Ice-transported block o f  sandstone, Antarctic fj el le t .  
Southern s l ope  o f  the m ount.in and 260 metres ·.bove sea-Ievel . - G .  H orn pho t .  20/8 1 925. 

Fig. 4 1 .  Glaciat ion.  Eastern part of the island .  
Showing smoothing a n d  striation by i ce .  - G .  Horn phot. 1 5/7 1 925. 
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insu lar  h i l ls  surrounded by the ice-sheet (nunataks) . Y mesda len was of 
course glacier-fil led,  the ice jo in ing at the mouth of  the valley the ice­
flow com ing from the north , the un ited flows debouching into the sea 
south of Miseryfje l l .  The above-mentioned striæ on the northern spur 
of  Alfredfje l let, i .  e.  west of Y mesdalen , show thlt the ice has  overflowed 
in that d irection .  With regard to the erratics of sandstone, we are of opin­
ion that they represent the Carbon i ferous sandstone which i s  found in situ 
on the summits of Fuglefjel let and Hambergfjel let ,  and thus do not neces­
sari ly imply il movement of the ice from the north but merely show a 
movement of the ice down the val ley between Antarcticfj e l l  and Fuglefje l l .  

Geologists who have previously visited Bear  I sland have held the 
op in ion that  no traces o� the action of the ocean younger than the last 

Fig .  42. H i l l  of glacial material  west  of M iseryfje l l .  
T h e  h i l l ,  about 1 4 metres h igh ,  consi sts exclusively o f  pieces of  Spir i fer l i m estone wh i ch  occurs i n  Miseryfje l l  

( to  the 1eft) .  - G .  H orn phot. 1 4 /9  1 925 . 

glaciation were to be found ,  and that ,  therefore, no  post-glacial sub­
mergenee had taken place there. ANDERSSON ( ( 1 900 b) , p .  279) thus argues 
that no post-glacial subsidence of the is land has taken place because 
marine terraces are absent .  Between Sørhamna  and Kvalrossbukta, how­
ever, H OEL found in  1922 water-worn pebbles at an  alt i tude of about 40 

metres, and i n  the same year WERENSKIOLD found north of Laksvatnet ,  
at an alt i tude of 35-40 metres, waterworn pebbles, undoubtedly repre­
senting an old shore-l ine .  The pebbles are of  a moderate size and the 
fi ner material seems  to have been washed away. Are these pebbles older 
than the glaciers ? This is not  reasonable ,  as i n  that case they would 
certa in ly have been pushed away or have become much m ore scattered . 
We th ink it fa irly safe to assurne that the pebbles were forrned during 
a recen t subsidence of the land to that level . 

I t  may perhaps seem strange that Bear I sland could have been 
submerged to this level in  post-glacial t ime without leaving more numer­
ous traces than those now found on the p la in ,  the larger part of wh ich 
must have been below the water. The explanation ,  in  our opin ion ,  C l n  
only be that  during the deepest submergence, the is land was s t i l l  covered 
with ice, · l ike Kvitøya I at the present day, as ind icated on the map 

l Kvitøya or White Is land is  situated i n  about 800 lat .  north , east o f  Spi tsbergen .  
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fig. 44 . . Only the mountain tops protruded above the ice, and on the 
north and south sides there has been a l ittle ice-free land where boulder 
barriers have been formed . At other places the ice front  reached the 
sea, thus giving no  space for the formation of boulder barriers. The 
morainal  material which was carried fro m  the mountains to the ice front 
a long certain medial  moraines ,  went straight into the sea and was d rawn 
out from the coast by current and waves. This  gives the explanation 
of  the pecul iar  flat moraine hi l ls in the western part of  the i sl and ,  
wh ich  l ie i n  groups in the d irections wh ich the med ia l  moraines m ust 

Fig .  43 .  Knorten .  
Pecul iar heap o f  i ce-transported blocks of  sandstone. West coast. - G .  H orn phot.  13/8 1 924 .  

have had. In the shal low sea outside the ice front a l l  finer material 
was washed away by the current, which is  very strong at Bear Is land .  
When the entire is land rose ,  a relatively th in dead sheet of ice  was 
left. This carried no  more morainal material with it ,  and thus younger 
undisturbed m oraines are m issing. The  larger blocks of  rocks were left 
behind when the ice mel ted away.  Afterwards they were shattered by 
frost, and now form smal l  h i l l s  of  homogeneous material scattered over the 
western part of  the is land .  

Final ly we wi l l  consider br iefly the condit ions obta in ing at  the 
present · beach . 

As mentioned before , a new level i n  the strandflat is now being forrned 
around Bear I sland ,  as is also the case i n  Spitsbergen and Norway. 

As is known , Greenland is subsiding ;  Spitsbergen i s  in  equi l ibr ium 
or  perhaps s lowly subsiding (VOGT ( 1 927)) .  The Scandinavian peninsula 
has a lmost reached a state of equi l ibrium after a period of  r ise ,  and i t  
would therefore be of  considerable in terest to be able to prove whether 
Bear Is land is  now m oving i n  the one d i rection or  the other .  
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We have previously described the c l iff (p .  6) ,  but  one question 
of  especial interest i n  judging of  the movement of the is land from the 
appearance of  the cl iff  is  deemed of such general importance that we 
shal l  consider i t  m ore closely .  

I t  i s  commonly assumed that when a c l iff is  forrned by slow 
subsidence or  at a stationary posit ion, then a beach wi l l  be exposed 
at the foot of  the cl iff, and from there the depth wi l l  increase gradual ly 
outwards.  If there i s  relatively deep water outside such a c l iff also at 
l ow water, one is apt to conclude that the land is  s inking. 

The conditions on Bear I sland show distinctly that great caution 
must be exercised i n  drawing such a conclusion. It is see.n al l around 
the exposed coast of the is land that ,  where there are sandstones or  
relatively insoluble rocks, there is such a boulder beach broad enough 
to walk on below the cl iff at l ow water. Where the cliff consists of 
l imestone or dolomite, on  the other hand ,  this boulder beach is  total ly 
absent and there is  sti l l  deep water on the outside at l ow water. Thus, 
this is the case everywhere on the west coast where the Middle and 
Upper Carboniferous l imestone forms the brink ,  and a lso on  the south 
point where the dolomites of  the H ecla H oek prevai l ,  and perhaps 
most conspicuously on the north coast where the Spirifer l imestone 
reaches the ocean .  At the l atter p lace it is very strikingly seen how 
on  both sides of the l imestone, and commencing where the boundary 
between the sandstone and the l imestone  emerges above the low-water 
l ine ,  there are sandy beaches and a lso brims  of sandstone ,  which in  
p laces may be rather wide, a l l  exposed at l ow water. The intervening 
section of  l imestone,  on the other hand ,  has a steep front straight to 
the sea, even at low water. 

The phenomenon j ust mentioned is  evidently to be ascribed to the 
great solubi l ity of  the l imestone,  and not to any loeal submergence of 
the coast at p laces where l imestone prevails . Considering the action of  
sea  water on the c l iff at other places, where caves up to 1 70 metres 
l ong may have been formed,  this result i s  not surprising, but, on  the 
contrary is  quite obvious .  This dissolving action  of  the sea water i s  very 
likely to persist to relatively great depth s. Where the c l iffs consist of 
l imestone ,  no protecting layers of  loose deposits are forrned on  the 
bottom .  The bare rock is  thus exposed to  the sa l t  water, which is kept 
i n  motion by currents and the surf. 

Basing conclusions regarding the motion of  the land on the appear­
ance of  a c l iff, it thus becomes necessary first to consider the solu­
bi l ity of the rocks. I n  this respect the cond it ions obtain ing i n  a I ime­
stone cl iff  m ust be regarded as of no  value. 

The condit ions described above are a lso present at many places 
on Spitsbergen ,  especia l ly at protruding points where the currents and 
waves of  the sea are active . 
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The  parts of t he  cl i ff  on  Bear  I sland that consist o f  t he  least 
soluble rocks ,  pure sandstones, do  not  show anything that point to any 
noticeable change in  the l evel of the ocean in  recent t ime, and parti­
cularly not to a subsidence of the land ,  because at low water, as be­
fore mentioned, there is  exposed quite a broad rim of boulder and 
sand beach , and a lso in p laces enough bare rock to j ustify the bel ief 
that there has ,  i f  anything,  been a l ittle r ise of  the land.  True enough 
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Fig. 44. Bear Island i n  a part of the last I ce-period. 
The is land was then Iy ing about 35 metres lower than now.  

there are places where there are beaches of large boulders immediately 
i n  front  o f  the cl iff  even at high water, but these are places where the 
loose material has  no  doubt been thrown up by breakers. Unfortunately 
no  soundings have been carried out on sandstone p latforms i n  the 
immediate neighbourhood of the is land ,  and thus there is  no  foundation 
for conclusions regarding a possible subsidence throughout a long period. 

On  the 1 9th of June 1 864, at 4 p .  m . ,  NORDENSKIOLD had an  i ron 
bolt driven into the rock i n  the southern part  of  Russehamna close 
to Borgmesterporten .  At that time the bolt  was four  feet ( 1 1 9  cm . )  
above sea-leve!. (DUNER  & NORDENSKIOLD ( 1 867) ,  p .  1 6) .  
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I njuly and August 1 899 members of GUNNAR  ANDERssoN 's  expedition 
made a num ber of measurements of water-Ievels. ( FORSBERG ( 1 900) ,  and 
ANDERSSON ( 1 900 a) ) .  Two new bolts were dr iven down on the shore of 
Russehamna.  The elevation of  these bolts, A and B ,  and NORDENSKIOLD'S  
bo l t  C were calculated to be : A 90 ,  B 1 52, C 1 1 3 cm. above mean water­
level i n  j uly-August. 

In order to find out whether there has been any change in level 
since 1 864, K. WOLD and H. j ELSTRUP of the Norwegian Geographical 
Survey have made accurate calculations on the basis of  al l  avai lable material ,  
namely, NORDENSKIOLD 'S  observations ,  and tidewater measurements from 
1 899 and 1 922. I t  was found that NORDENSKIOLD made his measurement 
of the water level exactly at mean water. In lune 1 864 the bolt had 
an elevation of It  9 cm.  above mean water-Ievel , and in  j uly-August 
1 899 of  t 1 3  cm. By com paring a large series of  measurements made 
at Bergen in  Norway i t  was found that  the mean water-Ievel is h igher 
in  july-August than in  j une.  Thus to the elevation of  1 1 3 cm.  ob­
served in  j uly-August a correction of  4 cm. must be added to make i t  
comparable with NORDENSKIOLD 'S  elevation observed in  l une.  The 
corrected figure, 1 1 7 cm . ,  d iffers on ly 2 cm. from the figure found in 
1 864, and the conclusion is  that no measurable change of leve! has 
taken place in  the intervening period .  

I n  1 922 the Norwegian  Sval bard expedition carried out  water-Ievel 
measurements in  Sørhamna ,  and the bolts from 1 899 were levelled in 
relation to a bolt Tp 1 6  a. I t  was found that this bolt in August had 
an elevation of  27.4 1 1 metres above the mean water-Ievel for 1 899 and 
27 .53 1 above the  mean water-Ievel for 1 922, without corrections for 
variations in the mean water-leve! .  By using the same corrections as 
above an increased d ifference is  obta ined ,  the elevation of the bolt  
being found  to be about 20 cm . higher i n  1 922 than in 1 899. Owing 
to frequent wind and rough sea i t  was difficult , however, to obtain quite 
accurate measurements in 1 922. Moreover, the observations were not 
made at identical places in  both years. I t  is also possible that local 
d isturbances may have had an influence. If the latter measurements 
indicate any change in  level it must be a rise of the land .  Pending 
future measurements that may confirm or inval idate th is res ult, the 
is land should rather be regarded as being at rest o r  to be undergoing 
changes of leve!  too smal l  to be measurable. 

There are now on Bear I sland a num ber of  triangulation points 
with copper bolts, the 'altitudes of which have been determined by 
trigonometric measurements in  relation to Tp 1 6  a and the bolts in 
Russehamna .  Tp 1 6  a (south of  Russehamna) ,  which is  of  iron,  is 
plotted on the geological map. The bolts from 1 899 are now becoming 
worn , and i t  might be weU to have them replaced before long .  
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Coat Deposits. 

The occurrence of coal has been known since 1 609, and is  men­
tioned in  the accounts of nearly every expedition to the island. More 
or less detail ed information about the coal has been published by 
KEILHAU ( 1 83 1 ) , A N D E RSSON ( 1 90 1  a) , FREIMUTH ( 1 909), N ATHO RST 

( 1 9 1 0) ,  ANTEVS and N ATHORST ( 1 9 1 7) ,  H OEL,  KVALHEIM and SCHlVE 

( 1 9 1 8) ,  and H OEL ( 1 9 1 5, 1 922 a and b ,  1 925). 

Devonian. 
This formation is the only one with coal-seams worthy of con­

sideration .  These coal-seams are of the oldest known in  the world .  
As mentioned on page 1 8, the seams fal l  naturally in to  two groups, 
the lower Misery Series with 1 0- 1 2  seams, and a thickness from  the 
top to the bottom seam of  about 85 metres, and the upper Tunheim 
Series with three seams,  and a thickness from the top to the bottom 
seam of about 20 metres. The intervening barren series has a th ickness 
of  1 05 metres. The thicknesses are subject to great variations ,  the 
figures given applying to the Tunheim area. The Misery Series is well 
exposed i n  the precipitous eastern slopes o f  Miseryfjel l ,  the m iddle 
.barren series i s  seen along the coast from this mountain to Kapp 
N ordenskiOld ,  and the Tunheim Series outcrops from that cape north­
wards along the coast to Kapp Forsberg. 

Where the Devonian outcrops on the plains in the interior, bits of  coal 
are found nearly everywhere. On  account of  the low dip the outcrops have 
often a very irregular run ,  and the numerous faults cause the same seam 
to occur again and aga in. The rocks of  the formation are very similar, and 
where no  good section is  available i t  i s  well -n igh impossible to identify 
the d ifferent horizons and coal-seams. On account o f  the weathering the 
rocks near the surface are much broken up,  and thus considerable work is  
necessary to get  down to unweathered m aterial .  Lateral variation is  another 
factor making correlation difficult . Sandstones often replace shales, and vice 
versa. The eoal series persist more or less throughout the island ,  but the 
seam-sections vary considerabJy, making i t  d ifficult to correlate the seams. 

T h e  M i s e r y S e r i e s . 
The general development of  this series, and the position of the 

coaJ-seams,  wi l l  be se en from the sections of  the boreholes (pl . I l  I )  and 
sections from Miseryfje l l  (pl .  I l ) ,  the sections having been placed i n  a 
correct stratigraphical position . I t  will be seen that a few stray seams 
occur below the main co a l  series, but they are al l  thin and without 
any value whatever. The Misery coal-seams are best exposed i n  the 
seaward slopes of Miseryfje l l ,  and here they atta in  their fuJI development 
with about a dozen seams .  In the southwest, however, that is ,  i n  the 
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ElIasjø area ,  we find the Misery Series represented by a s ingle coal.­
horizon only, about 80 metres above the base of  the Devonian ,  which 
is here not more than 1 00 metres thick. That the coals of the El Iasjø 
area belong to the series with which we a re now dealing is  evident 
from the fact that they can be traced a lmost without a break from 
ElIasjøen to the a rea north of Miseryfje l l ,  where the seams are certainly 
the same as those in  the seaward slopes of  this mounta in .  Further, 
the pit sect ions (H  25 and M 25) at  Langen,  about 3 kilometres north­
northeast of  ElIasjøen , show the same character as the pit sections north 
of  Miseryfje l l .  At El Iasjøen the white Culm sandstone comes immediately 
above the coals, and the Tunheim and the in terven ing barren sandstone 
series are thus missing at El Ias jøen.  

The Misery seams vary considerably in number : from two at El la­
sjøen to a dozen in Miseryfje l l .  As s tated above, the seams can be 
traced more or  less continuously to the region north of the mounta in .  
Here the d ip is flat  or  to the east , at El Iasjøen i t  was to the west. 

North of Ymesdalen a subsidiary fold (with faults) on the crest of 
the main antic1 ine (p l .  I) has produced a remarkable loop of the 
coal outcrop. West and northwest o f  Storlona the beds are practica l ly 
horizontal and much faulted. The coal outcrops are numerous, but 
d i fficult or  impossible to correlate. On the east side o f  Storlona and 
the upper reaches of  Engelskelva the outcrops of  the Misery seams a re 
on ly sl ightly d isturbed and dip regularly to the east . The outcrops 
ascend the northwestern slope of Miseryfjel l , then disappear underneath 
the Spirifer Limestone in  Trogdalen (Trough Val ley) ,  and re-appear a t  
the southern corner of  the mounta in .  Thence the seams are beautifuUy 
exposed in  the eastern s lopes (seawa rd) of the m ountain ,  and disappear 
below sea-Ievel south o f  Kapp Levin.  

In Miseryfje l l  and north of i t  the d ip i s to the  east and northeast ; 
west and southwest of  i t  the d ip  is to the northwest and west-north­
west. The axis of the anticl ine then runs immediately west of  the 
mountain in  an  approximately north-and-south d irection , and wi th a 
considerable pitch to the north . 

Most of  the seams are thin and impure, but within an  area north 
of  Miseryfje l l  and east of Engelskelva the th ickness of one seam is  quite 
considerable ,  but unfortunately the seam is spl i t  up by shale partings, 
rendering min ing very d ifficult . Details of  this seam will appear from the 
fol lowing description o f  the various seams as exposed in  cl iffs and test-pits. 

As a lready mentioned , the series is weU exposed in the c l iffs at 
Miseryfje l l ,  hence the name .  This is the on  ly natural exposure, and 
h ere i t  is seen how the seams vary in  character and num ber. In the 
section from the south corner of the mountain the seams themselves are 
not seen, but, judging from the loose material of coal found ,  they a re 
th in and insignificant. 
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Below fol low a num ber  of sect ions from the seaward slopes of 
Miseryfj ell (pl .  I l ) .  

Section A-A ,  south corner of Miseryfjell. 

Thickness 
in metres 

Th ickness 
i n  m etres 

1 2  
I 1  

6 

5 

23 

28 

Spir i fer  l imestone  with 1 0  metres of 
grey sandstone 25 metres above the 
base ( U pper Carboniferous) 
U nconform ity 275 metres above sea-
level 
Scree 
Ch ie fly shale .  A l ittle coaly shale 
and coal . A few thin sand"tones 

G rey, brown and black sandy shale 
Thin-bedded and fissi le grey sand­
stone .  D i p : 20 ° N 30 ° E. 
Brownish -grey bedded sandstone.  A 
few layers of shale 
Grey massive sandstone 

Massive grey and greyish·brown 9 

Brown th i n -bedded sandstone 
Black earth (eoal) and eoaly shale 
Scree 

sandstone 8 Massive sandstone 
F iss i le  brown sandstone with some 
layers of  very sandy shale 
Light sandy shale .  In upper part 29 

Th in -bedded to fissi le grey and brown 
sandstone .  D ip : 1 0 °  N 45 ° E. 
Scree 

layer of coaly shale and a l i ttle coal 25 Th in -bedded grey sandstone 
Scree Shale 1 4  

Thin bedded greyish· brown sand­
stone 
Sandy shale 
Grey massive sandstone .  Some 
laye rs weU · la.rninated 
Layers of shal e" ?  
Grey a n d  brownish sandstone 
Blaek and greyish-green shale with 
a l i ttle eoal in the upper part 
Brown th in -bedded sandstone 

6 .50 Mass ive bedded sandstone 
1 .50 Grey shale .  Seams of  san dstone in 

lower parts 
1 2  Massive,  thick- bedded, greyish-white 

sandstone .  Coarse-gra ined in  parts 
U n eonformity I l S metres above sea­
level 
Greenish slate. 20 ° N 60 ° E. (Heela 
Hoek) .  

The th icknesses given a bove have been calculated from the angle 
of d i p  and the breadth of  surface exposed .  The effect o f  a fault has 
been el im inated. 

Farther north the sections are : 

Section B - B, east of Urd. 

Massive grey sandstone.  2 1 5  metres I 1 .00 G rey shale 
above sea-Ievel Sandstone 

0.70 Grey shale Seree 
0.30 Coal  (du l l  eoal and coaly shale) Dark sandy shale 
0.35 Shale 0.06 Coal 
1 .50 G rey sandstone 0.05 Shale and eoaly shale 
0 .60 Grey shale 0.25 C oal and coaly shale 
0. 1 0  Coal and shale 0.06 Coaly shale 
0. 1 5  Brown shale 0.36 Coal ,  i m pure i n  parts 
0.05 Coaly shale 0.02 Coaly shale 
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Thickness 
in  metres 

9.25 Shale w ith streaks of coa! .  Partly 
debris 

0.45 Coal ,  a l ittle coaly shale 
0.65 Dark shale 
0.37 Coaly shale and coal 
0.52 Coal ,  partly impure 
2.70 Grey sand y shale 
0.25 Coal and coaly shale 
1 .00 Dark shale 
0 .05 Impure coal  
5.00 Sandy shale 

1 75 metres above sea- leve l 
Scree 

6 .00 Grey massive sandstone .  Good 
bench .  1 1 5  m. above sea-level 

Thickness 
in metres 

7 .00 Brown and grey shale, very sandy 
in parts 

0.22 Coal with a layer of  shale 
1 .50 Light sandy shale 
0.25 Sandstone 
1 .80 Light sandy shale 

1 5 .00 Brown and grey massive sandstone .  
Layers of very sandy shale 

20.00 Shale,  mostly sandy. Thin layers 
of  sandstone  and shaley sandstone. 
On  top of one shale layer, 1 cm. 
co al and coaly shale 

1 5 .00 Sandstone .  Partly laminated. Some 
massive benches .  Rust-brown 
weathering 
50 metres above sea- level  

Section C-c. 

Sandstone .  70 metres above sea­
level 

1 .70 Shale 
0. 1 0  Dark shale 
0.23 Bright coal 
0. t 9  Impure dull coal 
1 .00 Dark shaIe with streaks of  coal 
0.05 Coal and coaIy shale 
0.05 Dark shaIe 
0.25 Impure coal 
3 .75 Light shale with sandstone in  lower 

part 
0. 1 0  Dark bituminous shale 
0.06 Bright coaI 
0.02 Shale 
0 23 Impure coal 
2.05 Grey shale .  Yel low weathering 
0. 1 3  Bright coal 
0.06 Coaly shale 
0 .08 Shale 
0 .24 Coal  
2.00 Dark b i t .  shale .  Streaks o f  coal  i n  

lower part 
0. 1 3  Coal and coaly shale 
0. 1 0  Coa ly shale and shale 
0. 1 5  Coal 
1 .35 Brown shale 
0. 1 5  Coal and coaly shale 
0 .60 Brown shale with bench of clayey 

sandstone 
0.07 Coal and coaly shale 

2.50 Grey shale with streaks and patches 
of  harder rock 

0. 1 0  Coal 
0.07 Coaly shale 
0.60 Grey shale 
0 . 1 0  Coal 
0 . 1 0  Shale with coal 
1 .30 Brown shale 
0 1 0 I m pure co a l  
0.08 Coaly shale 
0 . 1 2  Coal 
0. 1 3  Brown shale 
0 . 1 2  Good coal 
0 .03 Coaly shale 
0. 1 3  Coal 
0.02 Coaly shale 
0 . 25 Impure coal 
0.02 Soft brown shale 
0 .25 Brown h ard shale 
0 .48 Coal and coaly shale 
0.30 Dark brown shale 
0.40 Shale and coaly shale 
2 .00 Shale and sandstone 
5 .00 Grey massive sandstone 
2.40 Brown shale sandy in upper part 
0 . 1 5  Good coal 
0.03 Coaly shale 
0 .65 Brown shale 
0 . 1 5  Coaly shale 
0.50 Brown shale 
0 . 20 Brown bit .  shale 



62 GUNNAR  HORN AND  AN DERS K. ORVIN 

Thi ckness 
i n  metres 

0.60 Brown shale 
0.07 Coaly shale 
0. 1 8  Shale 
0 . 1 2  Coal a n d  eoaly shale 
0.06 Coaly shale 
0.60 Grey shale  
1 .55 Dark shale 
0.20 Coal and eoaly shale 

2 1 .50 Light shale. Sandstone 
(mueh debris) 

i n  parts 

Thickness 
i n  metres 

O. l O lmpure eoal 
1 .05 Sandstone 
0.06 Dul l  eoal 
0.03 Coaly shale 
0.26 Coal  
8.50 Grey shale with sandstone 

Then fol lows 68 metres with seree 
to the level of the sea. 

Section D-D. 

1 .50 Massive sandstone with layers of 0.04 Blaek bit. shale 
shale.  30 metres above sea-leve! 3.50 Soft grey shale 

5 .30 Shale 0 .75 Hard sandstone 
0.04 Brown b i t. shale 2 .45 Grey shale 
0. 1 8  Coal 0.03 Coal and eoaly shale 
0.08 Blaek b it .  shale 1 . 1 5  Shale 
0.40 Grey shale 0.04 Coaly shale 
0.30 Sandstone 0.08 Coal 
1 .50 Sandy shale 0. 1 6  Coal and eoaly sha le  
0 .03 Poor eoal 7 .00 Grey shale ,  partI y sandy and with 
0. 1 5  Shale sandstones 
0. 1 6  Coaly shale Then seree, about 5 metres, to the 
0.08 Coal and eoaly shale  sea .  

Section E-E. 

Sandstone 
0.86 G rey shale 
0.2 1 Coal 
0. 1 0  Coal and eoaly shale 
0. 1 2  Dark shale , eoal and  eoaly shale 
0.08 Dark shale 
2 .25 G rey shale .  Yel low and brown 

weathering 
0.27 Coal ,  part ly eoaly shale 
1 .30 Grey shale 
1 .20 Dark shale with eoal  
0 .05 Coaly shale 
0. 1 2  Coal 
0.02 Blaek shale w ith eoal 
0.65 Dark shale ,  wel l  laminated. Plant 

foss i ls  
1 .00 Grey sandstone  

1 0.50 Dark  sha le  wi th  layers of  sandstone 
0 .35 Im pure eoa l  and eoaly shale 
2.90 Shale ,  a ! i l t le  eoaly shale  i n  the 

m iddle 
0.06 Coaly shale  
0 .05 Br ight  eoal 
0.04 Shale 

0 .25 Coal , i n  parts impure 
1 .35 Dark shale ,  brown weathering 
0 .07 Bright eoal 
0.06 Shale 
0. 1 5  I mpure eoal 

0.80 Shale 
0.07 Bright eoal 
0.82 Light and dark shale 
0.05 B right eoal 
0.27 Shale and eoaly shale 
0 .42 Dul l  eoal and eoaly shale 
0. 1 5  Bright eoal 
0.05 Dull eoal 
1 .35 Shale. Rustbrown weathering 
0.48 Coal w i th layers o f  eoaly shale 

and  eoal  
0. 1 0  Shale 
0 . 1 3  Coal 
0.32 Coaly shale 
0.04 Grey shale 
0.02 Coal 
0.85 Grey sandy shale 
0.32 Poor eoal and eoaly shale 
2.40 Shale 
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ThicKness Thickness 
i n  metres in m etres 

2.50 Grey massive sandstone 0.07 Blaek shale 
0.30 Coal and eoaly shale 2.50 Grey shale 
2 .00 Shale and sandstone 0.09 Dull eoal 
0.06 Coaly shale 0.03 C oaly shale 
0. 1 2  Bright eoal 0. 1 2 Bright eoal 
1 .25 G rey shale 2 .70 Grey sand y shale .  A few l ime  
0.05 Blaek shale coneretions .  Brown weathering 
0.08 Bright eoal 0.40 Sandstone and shale 
0 .05 Coaly shale 0.20 Sandstone 
1 .35 Shale with l ime eoncretions 0.40 Sandy shale 
0. 1 3  Dul l  eoal 0 . 1 0  Bitu m inous shale 
0. 1 2  Bright eoal  1 .50 Grey shale 
0.75 Light and dark shale 

The top seam of  this section reaches the sea-level 60 metres south 
of  the ravine at the foot of the northern slope of  Miseryfje l l .  The bottom 
sha le of the section is found at the shore 790 metres south of  the ravine. 

At B we have 7 ,  at C 1 2, and a t  E 1 4  seams ,  so the number 
apparently increases to  the north.  Al l  the  seam s  are th in and not  
workable .  A feature i s  the constant spl itting up  by coa ly shale and 
shale .  South of  C-C two deta i led sect ions of  the thickest seam have 
been measured (flg .  46 ,  1 and 2) : 
Thickness 
i n  metres I .  

Dark shale ,  partly sandy 
0.06 Coal,  a l ittle pyrites 
0.07 Brown shale 
0.07 Coal  
0.04 Coaly shale 
0. 1 3  Coal 
0.05 Bony eoal 
0 . 1 2  Coal 
0.05 Coaly shale 
0 . 1 7 Coal  
0.03 C oaly shale 

Dark shale 

Thickness 
i n  metres 2. 

About 1 00 metres from the foregoing:  
Shale 

0 .07 Coal 
0.22 Coaly shale 
0. 1 9  Coal 
0.08 Grey shale 
0.05 C oaly shale 
0.23 Coal 
0.25 Coaly shale 

Shale 

These sections represen t  the best on this side of Miseryfje l l ,  but 
a re ,  of  course , absolutely va lueless from a m ining point of view. N orth 
of the mountain and east of Thetingtjørnene a number of test-pits have 
been dug, and a lthough the results here are more satisfactory the seams  
a re so spl i t  up by shale as  t o  be unworkable at the  present time .  The 
pi ts  025, L25, F24, E25, D24 ,  F25, and J25 are a l l  believed to be on  the 
same seam (24  o r  25  sign ifles that  the pit was dug in  1 924 or  1 925) .  
The southernmost pit ,  023 ,  (south of Thetingtjørnene) was located on a 
good outerop, but owing to thick overburden and heavy rains no  detai led 
sect ion was obtained.  The seam consisted of  a l ternations of  eoal , eoaly 
shale, and shale. L25 was placed j ust below the former .  
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The seetion is  as follows (flg. 46,  L25) : 
Thickness 
i n  metres 

Dark shale with streak of eoal 
0. 1 0  Bedded brown sandstone 
0 .40 Dark shale 
0. 1 1  Coaly shale and bright coal 
0.0 1 Shale 
0. 1 1  Bright coal 
0.0 1 Shale 
0.04 Bright eoal 
0 . 1 1  Dark shale 
0.22 lmpure eoal 
2.00 Grey shale, partly sandy 

Wel l  bedded. Rustbrown weather ing 
1 .80 G rt::y shale.  Bad ly bedded .  Rustbrown weathering 
0.20 l m pu re eoal 
0.50 Shale 

The d ip is a few degrees east . 

F 24 farther north shows a eonsiderable thiekness with 1 .6 1  metres 
of eoal eon taining 7 sha le  partings h aving a total thiekness of 0.75 metres .  

The seet ion is as fol lows (flg .  46, F 24) : 
Thickness 
i n  metres 

Light grey shale Per cent .  ash 1 

0.05 Coal . . . . . . . . . . . . . . . . . .  1 3.92 
0.0 1 Shale 
0. 1 6  Coal . . . . . . . . . . . . . . . . . . . . . . .  1 5 .50 
0. 1 5  Shale 
0.22 Coal . . . . . . . . .  . . . . . . . . . . . . .  1 0.03 
0 .03 Shale 
0. 1 3  Coal . . . . . . . . . . . . . . . . . . . . . . .  8 .67 
0.4 1 G rey shale 

0.2 1 Coal . . . . . . . . . . . . . . . . . . . . . . .  20.45 

0.02 Dark shale 

0.40 Coal . . . . . . . . . . . . . . . . . . . . . . .  1 7 .95 
0.07 Dark bit. shale 
0. 1 8  Coal . . . . . . . . . . .  . . . . . . . . . . . 23.22 
0.07 Dark shale 
0 .26 Coal . . . . . . . . . . . . . . . . . . . . . . .  1 1 .52 

Dark shale 

Analyses Nos. 2 and 3 are of  the 4 bottom and 4 top layers .  

Most of  these shales are o f  a l ight eolour and would be fair ly easy 
to piek out in the mine, but st i l l  the produet would not be marketable 
without some k ind o f  d ress ing .  

E 25 l ies 450 metres northwest of  Fn The seam is s imi lar  to the la tter, 
but has more eoa ly shale and the midd le  parting of sha le  is th ieker. 

1 Determined  by Dr. G ram . 
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The seetion is the  fol lowing (fig. 46 ,  E 25) : 
Thickness 
i n  rnetres 

Fiss i le  d ark shale.  Rustbrown weathering 
0. 1 5 Bright eoal  
0. 1 4  Coal and eoaly shale 
0.06 Dark shale 
0. 1 4  Bright eoal ( i mpure ?)  
0 .05 Dark sha le  
0. 1 2  
0.37 
0.04 
0.2 1 
0.04 
0. 1 2  
0.40 
0.74 { 0. 1 8  
0.06 
0.05 { 0. 1 2  
0.05 
0.03 

Bright eoal 
Grey shale. Reddish weather ing 
Bright eoal  
Grey shale .  Reddish weathering 
Bright eoal  
Bright eoal  
Well -bedded dark shale 
Light gre y shale .  Badly bedded.  Yel low weathering 
Bright eoal . . . . . . . . . . . . . . . .  } 
Coaly shale w i th bright eoal 8.73 per cent. ash 

Dark shale 
Bright eoal . . \ 
C l h l J 9.45 per cent. ash oa y s a e . .  
Brown shale 
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l 0.70 

0.03 
0.07 
0.06 

�rifoh:e�O;�rt���a
.
l �� �. ��: .s�.

a
.
l� .. . I.�:��� l 

Coaly shale and bright eoal . . . . . . . . . . . I 1 4. 1 7  per cent .  ash 
(Dr. Gram) 

Bright eoal  . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Dark shale with streaks of eoal 

1 .05 Greyish· wh ite soft shale 
Sandstone 

Analysis No. 4 is  average of layers in  braekets. 
Dip : 8 0  N 30 0 E .  

I n  D 2 4  no  good seetion was  obtained on aeeount of a loea l  d is­
turbanee near the outerop, but a lens with nearly one metre of eoal 
was seen ,  so the th iekness is therefore not less than i n  the other pits .  

F 25 a t  Storlona exhibits a seam similar to that met  with before, 
a l though th inner. There is a total o f  1 .26 metres o f  eoal divided on 
6 l ayers and 0.6 1 metres of  shale (5 partings) . The middle shale has 
narrowed down to 0 .20 metre. 

The seetion is the fol lowing (fig. 46 , F 25) : 
Thickness 
i n  metres 

G rey shale Per cent .  ash (Dr. Gram) 
0. 1 6  Bright eoal . . . . . . . . .  . .  . .  . . . .  . .  7 .65 
0. 1 7  Dark shale 
0. 1 9  
0 .02 
0.29 
0.20 
0. 1 3  

Bright eoal . . . . . . . . . . . . . . . . . .  } 
�;i�kht

S�:�� (i�'��r� ' in' i;��� ���;) 
Grey shale .  Yel lowish weathering 
Bright eoal . . . . . . . . . . . . . . . . . .  . 

2 1 . 75 

1 3.40 
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0 .29  B;'ight eoal with some streaks 
of shale . . . . . . . . . . . . . . . . . . . . . . 7 .50 

0.09 Coaly shale 
O 20 Bright eoal . .  . .  . .  . .  . .  . .  . .  . .  . .  . 1 1 . 70 

Light greV shale 

Analysis No. 5 is of layers of which ash pereentages are g iven .  

The northernmost pi t  on th i s  more or less eontinuous  outerop i s  
J 25, on the fla t  l and bord ering the eas t  s ide  of Storlona .  As the  upper 
part o f  the se am has  been removed by erosion ,  the seeti on i s  not  
eomplete ( fig .  46 ,  J 25) : 

Thickness 
i n  metrt:s 

3.2D Big stones,  gravel ,  and sand 
0.80 Alternating layers of eoal,  eoaly shale,  and shale 
1 . 50 Light greV to wh ite shale 

About 1 2  metres above th i s  seam eomes another whieh has been 
uneovered i n  two plaees. E 24 i s  the southern pi! and has the fol lowing 
seetion (fig. 46, E 24) : 

Thickness 
in metres 

Grey fin e-gra ined sandstone 
0.02 Coal 
0 .20 G rey shale .  Ye l low weathering 
0. 1 1  Coal 
0.05 Brown shale and eoaly shale 
0.76 B rown to black shale 
0.54 Coal . . . . . . . . . . . . . . . . . . . . .  . 
0. 1 8  Coaly shale with some layers 

Per cent. ash ( Dr. G ram) 
1 2 .05 

o f  bright eoal . . . . . . . . . . . . . . 42.75 
0.75 Greyish-brown shale 

Sandstone 

Analysis N o. 8 is of  the 0.54 l aver .  

The seam is  eerta in ly too thin to be of any value .  The northern 
p i t  on the same se am i s  K 25 ,  but here the  eoal th iekness of the lower 
laver i s  only 0.33 metre . 

The seetion i s  t h e  fol lowing (fig .  46, K 25) : 
Thi ckness 
i n  metres 

Grey and brown sandstone 
0.23 Grey sandy shale 
0.30 Bright eoal with eoaly shale 
1 .40 Light greV soft sha le ,  i n  lower part darker and m ore shaley 
0. 1 1  Bright eoal 
0.02 Dark shale 
0 .22 Bright eoal ( loeal ly up  to 0.34 pure eoal )  
0 .02 Dark shale 
1 . 50 Light greV shale .  Badly bedded 

Sandstone 
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In the a rea east of Storlona and Thetingtjørnene we have thus one 
o f  the Misery seams developed wi th a eoal-thiekness rendering the 
seam workable in t imes of h igh eoal priees .  The a rea is very l imi ted , 
on ly 2-3 sq .  k i lometres ,  and does not extend north of borehole No . 6 ,  
as the thiekest seams in  th is  bore are only 0.40 and 0.65 metre with 
impure eoals .  

Pit  P 23 was dug to expose the  th in  layer of eoal 26 metres above 
the main eoals of  the Misery Series west of Tunhe im .  

The seetion  is the fol lowing (fig .  46 ,  P 2S) : 
Thickness 
i n  metres 

Grey shale .  Red weather ing 
0. 1 3  Bright eoal and eoaly shale  
0 .40 Grey bedded sandstone 

Light grey shale 

This  l ayer as wel l  as the Misery seams was piereed by the No. 3 
bore west of  the wireless station ,  but the resu l ts (p .  85) are not rel iable ,  
as  proved by the  pit C 24 -23 at  Engelskelva ,  350 metres west of  the 
bo,e .  The d ri l lers '  l og of the ho le  suggests 2 seams of  workable th iekness 
but the pi t  has  shown that this i s  u tterly impossi ble ,  as i s  evident 
from th� seet ion of  the pit (fig .  46,  C 24 - 2S) : 
Depth i n  Depth i n  

metr s m etres 

1 .00 Weathered material 26.90 Grey sandstone  ( lent icu lar) 
2 .80 Coal .  Weathered and broken u p  28 .30 Grey shale 
6.80 Shale 28.55 Coaly shale 0 . 1 2, bright eoal  0 .08, 

Fault eoaly shale 0.05 
1 1 .38 Dark and l ight sandstone 29. 1 3  G rey shale 
1 5.55 Dark shale 29.34 Coal 
1 6.35 Dark bedded sandstone 30.4 1 Shale 
1 7 .30 Dark shale wi th plant foss i l s  30.84 Sandstone 
1 7 .80 Sandstone 30.94 Shale 
1 8 .00 Sandstone and shale 32 .44 Sandstone 
1 8.20 Dark shale with plant foss i l s  32.4 9 Coaly shale 
1 823 Coal  38.48 Sandstone  
2 1 .90 Grey sandstone.  I n  lower part with 38.60 Bright eoaI 0 .07, eoaly shale O.OS 

lenses of pyrites 39.0S Shale 
2 1 .93 Coaly shale 43.72 Partly dark shale m ixed w i th sand-
22.06 Bright eoal stone 
2220 Bright eoal and eoaly shale 45. 1 2  Sandstone 
2S.64 Dark shale 45 .67 Dark shale 
25 .70 Black shale 47 .S2 Coarse sandstone 
25 .76 Coal 48.S7 Dark shale 
26.45 Grey shale 49.02 Light shale 

The th ick seam at the top is the A-seam of the Tunh eim Series 
brought down to  the level of the Misery Series by a faul t  running from  
Austervåg southwards, a nd  the pit was, by  ehance ,  located just on the 
fau l t  (not vis ible on the su rface) . The fault  is wel l  seen i n  the upper 
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par t  of the  pit ,  and below it  come the Misery strata with th in coal ­
seams, which are here  of no va lue  whatever. 

In the area between Holmevatnet and Haabethvatnet the seams 
are practical ly horizonta l ,  l ie  near the surface , and cannot for that reason 
be  mined even with a workable th ickness. 

If we fol low the seams southwards west of  Miseryfje l l ,  the results 
are very discouraging : In G 25 (fig. 46) a pit started on a good outcrop, 
but the section reveals only a very poor seam : 
Thick ness 
i n  rnetres 

1 . 50 

0. 1 5  
0.06 
0.04 
0.05 0. 1 8 

G rey and 

with eoal  

brown sandsto ne, partly 

Soft grey shale 

Coaly shale and dark shal e 

Soft grey shale.  Yel lowish weathering 

Lentieular gre y hard sandstone 

Grey shale .  Brownish to reddish 

weathering 

{0. 1 2  Bright eoal  0.02 Dark shale 

Dip : 35 °-40 ° N 60 o W. 

I Thickne;s  
i n  metres {0.05 

0.03 
0.06 
0.08 1 0. 1 6 0.0 1 
0. 1 5  
0.05 
0.37 

Bright eoal 

Coaly shale 

Bright  eoal 

Shale 

Bright  eoal  

Coaly shale 

Br ight  eoal  

Coaly shale 

Grey shale 

Grey Sands tone 

Analysis No. 6 is o f  layers i n  brackets. 

Farther south , north of  Langen ,  two pits were dug with the fol­
lowing result (fig. 46, H 2.5) : 

Thi ckness 
i n  metres 

0.75 Debris 

0.25 G rey and brown sandstone,  part ly eonglornerate 

1 .55 Soft grey shale-elay 

2.30 Light grey sandy shale.  Brown weathering 

0. 1 0  Coal 

0.40 Grey shale 

Dip : 30 e WNW. 

As th is pi t  d id  not reach the coa l-seam ,  a new p i t  was dug a few 
metres up  the d ip  and sh owed the fol lowing sect ion (fig .  46, M 25) : 

Thickness 
i n  m etres 

Debris 

0.35 Grey shale 

0.07 Coal 0.06 Grey shale 

0 .08 Coal 

0.05 Light grey shale 0 .22 Bright eoal ( impure)  

0.04 Dark shale 

0.08 Light grey sha le  

0.22 Bright eoal 

2.00 Light grey shale 



Thickness 
in m etres 
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0.35 Light brown shale 

0.03 Coal 

0.09 Dark shale 

0 . 1 7  Bright eoal 

0.03 Grey shale Per cent. ash i n  0. 1 7  + 0.27 I ayer :  1 1 .35 

0 .27 Bright eoal 
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0.03 Dark shale A nalysi s  No .  7 

0. 1 0  " " yellow weather ing 

0 .33 Bright eoal 

0.06 Dark shale Per cent.  ash in 0.33 + 0.07 Iaye r :  1 1 .54 

0.07 Bright eoal 

0.03 Grey shale 

0.05 Coaly shale 

0.08 Dark shale 

0. 1 3  Coaly shale, a ! i ttle bright eoal 

1 .00 Light grey to whi te  shale 

Sandstone 

The upper seam has a total of  0 .59 metre of  coal i n  4 layers and 
the l ower has 0.87 in 5 layers .  On account of  the many shale parti ngs 
the seam is hardly workable .  North of  Ymesdalen, H OLTEDAHL 
uncovered th is  seam in 1 9 1 8 . The th ickness was 0.80-0.85 metre with 
5 cm. o f  shale .  Pieces of clean coal gave 4. 1  per cent. of  ash .  

On the l ine  of  outcrops north of  ElIasjøen 2 pits were dug : N 25 
on the upper l ine ,  but revealed on ly a stripe of coal .  The other pit ,  
1 25, a I i ttle lower, has undoubtedly uncovered the same seam as in  M 25. 

The section of N 25 is (fig. 46) : 

Thickness 
i n  metres 

0.20 Dark shale 

0.20 Shale with a ! i ttle eoal 

0.50 Dark fissi le  shale 

0 .20 Grey sandstone 

1 .50 Dark shale with plant fossi Is  

0.07 Impure eoal 

2.00 Light gre y shale. I n lower part darker 

Reddish weathering 

and the section of 1 23 i s  (fig. 46) : 

Thi ckness 
in metres 

Alternati ng beds of shale and  sandstone '  

0.05-0. 1 Impure eoal 

0.80 Soft gre y shale 

0.40 Bedded grey sandstone 

0.22 Dark shale. Red weathering 

0. 1 7  Bright eoal, upper parI eoaly shale 

0.03 Grey shale 

0. 1 2  Grey sandstone with lenses of  pyrites 

0.06 Grey shale 
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Th ickness 
i n  metres 

0. 1 5  Coaly shale w i th  streaks of  bright eoal 

0.06 Bright eoal 

0.0 1 Sha le  

0.06 Br ight  eoal 

0 .03 Shale 

0. 1 1  Br ight eoal 

0 .02 Dark shale 

1 .80 G rey shale .  Brown weather ing 

0.02 Coa l 

0 . 1 0  Shale 

0 .02 Coal 

1 .00 Grey shale .  Brown weather ing  

The coal oute rops can be traced southwards  to El Iasj øen , and  
chips of  coa l  were st i l l  found on  the  n orthern slope o f  A l fred fje l let .  
Unquest ionably the coals a lso occur i n  the sea-c\ iff south of th e mountain . 

Boreho le No .  5 pierced these coals and the dr i l lers stated a th i ckness 
of  coal o f  1 . 45 metres div ided on 2 layers, 1 .00 and 0.45 metres th ick, 
separated by a shale part ing (p .  86) . The ash conten t  i s  reported to 
be 1 3 .3 and 33.5 per cent .  respectively .  Bjørnøen A .5 .  i n  1 923 i nvestigated 
the oute r ops between t h = lake and the boreho le ,  but wi th poor resu l ts. 
Accord ing to the report o f  the manager, Mr. THET ING ,  the th ickness 
was very variable ,  reach ing 0.70�0.80 metres, but a lways with i n ter­
calations o f  sha le .  

The above data  clearly show that  the Misery seams are no t  wo:-kable 
anywhere, except poss ib ly i n  a restricted area north of  Miseryfje l l ,  but 
even here only in t imes of high c01 1  prices .  

T h e  T u n h e i m  S e r i e s . 

The seams of th i s  series are wel l  exposed in  t h e  c l iffs from Kapp 
N ordenskiOld to a l i tt le beyond Kapp Fo�sberg. The ser ies contain 
3 seams, A,  B, and C .  The A-seam is the l owest, and m in ing has been 
connned to th is .  At Tunhe im the B-seam is situated 9- 1 0  metres above 
A ,  and C 4 -5 metres above B. The two upper seams are both thin and 
certainly unworkable .  The d ip  is everywhere east  and southeast ,  and 
consequent ly the seams vis ib le i n  the c l iffs outerop in land no t  far from 
th e C03st , the  distance be ing 200-600 metres. The co:! l  areas there­
fo re are very smal l .  In p l .  IX  is shown a coastal section from Kapp 
Nordenskio ld northwards, which i l lustrates better than any lengthy 
explanation the o�currence of  these sea ms .  

A number of faults h aving a no ;-theasterly d irection sp l i t  up the 
co:li area into severai b locks .  One of  these fau l ts has a l  ready been 
ment ioned as throwing the  Tun he im seam A down to the  leve! of  the 
Misery seams .  I n  ng. 45 are shown sev en sect ions of  th � area between 
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Austervåg and M iseryfje l l ,  giving some idea o f  the fault ing which hJS  
affected the coa l  areas. I t  should be noted that  the downthrow is always 
to the west of  the faul t  on the eastern flank of  the mentioned anti­
e l ine (p .  40) . 

Min ing has  been confined to the  block immediately to the south 
of  Tunheim , which block is now exhausted together with parts of the 
adjoining block separated from the former by a faul t  with a th row of 
1 6  metres. I f  we calculate 0 .8 tons of c1eaned coal per sq .  metre, about 
90,000 tons is le ft in the "new" mine .  In the block Fugleodden-Kapp 
N ordenskiOid there are about 70,000, and in  the area to the west of 
it 1 25 ,000 tons. The latter area is, however, somewhat doubtful ,  and 
both areas are probably unworkable , as the  seam is situated too near 
the surface. The block near the coast is moreover too narrow to be 
worked at a profit. I n  the block south o f  Austervåg there are 1 30,000 tons .  
N orthwards the seams deteriorate , become spl i t  up ,  and are certainly 
unworkable .  

In the Tunhe im area the A-seam consists of an upper part with 
0.65-0.70 metre of  good coal ,  underla in by about 0.30 metre o f  dul l  
co al high i n  ash .  Then  follows a shale parting 0. 1 0  metre , and then 
0.35 metre of  a l ternating layers of  co al and coaly sha le .  OnJy the upper 
part with good coals is worked (see p .  1 02) . As the strata have an 
easterly d ip the sea ms  also occur below sea-Ievel , but the distance to 
the sea-bottom is too smal l  to perrnit submarine workings. 

The Tun heim Series come just below the  Culm ,  and should there­
fore be expected to occur in  the interior of the is land near the boundary 
Culm-Devon ian ,  but this boundary is nearly everywhere a faulted one, 
and in  the south , where there is a normal sequence, the Tunheim Series 
is poorly developed or entirely absent . It is highly probable that the 
coals at the bottom of  borehole No. 9 represent the Tunheim Series ; 
this cannot be sa id with certa inty unti l  the paleontological material from 
this bore has been examined .  

Below fol low detailed sections o f  the seams from var ious localit ies. 
Cliff sections ( 1 7) wil l be found in fig. 47, and detai ls of a num ber o f  
t h e  coals in  fig .  48. 

C 

B 

For analyses, see table p. 96. 
Sections of C and B seam (fig.  47) . 

Thickness Th i ckness 
i n  metres 7. in metres 

Sandstone B { 0 . 1 4  
Good coal om 

Coal 
Coaly shale { 0.24 

0 .07 C oaly shale G rey shale 
4 .50 Grey shale with plant foss i l s  8 .  

r.1 Coal Sandstone 
0.06 Coaly shale C { 0.25 Coal 
0 .3� Coal 0 .03 Black shale 
0 . 1 0  Coaly shale 1 .20 Dark shale , sandy i n  parts 
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Th ickness 

I 
!h ickness 

in m etres I n  m etres 

3.00 Dark fiss i le  shale. Brown i sh 
B 

{ 0. 1 2  Coal 

weathering. Thin layer of eoal 0.04 Coaly shale 

in the middle 0.04 Shale 

0. 1 2  Coal Sandston e  

0.08 Coaly shale 1 0. 
0.25 Coal Grey sandstone B 
0. 1 3  Coaly shale 0 .22 Grey shale 
0. 1 1 Coal C 0.23 Bright eoal 
0 .08 Coaly shale Grey shale 

Grey shale,  sandy in parts ? Coaly shale  

Coal 

9. Coaly shale 

Brown and grey san dstone 0.32 Grey shale 

0 .20 Grey shale 0. 1 4  Bright eoal 

C 0. 1 7  Coal and eoaly shale 0.05 Coaly shale 

6.80 Grey shale B 0.22 Bright eoal /" 14  Coal 0.07 Dul l  eoal 

B 
0.06 Coaly shale 0. 1 2  Shale 

0.25 Pure eoal 0.08 Bright eoal 

0. 1 0  Coaly shale Shale 

Section of the A-seam in pit A 25 west of Tunheim (fig. 48, A 25) : 
T h ickness 
i n  rnetres 

G rey sandstone 

3.45 Thin-bedded dark shale. Rust-brown weathering 

Nodules of  elay- i ronstone 

0.04 Dark fissile shale (" d raw-slate") 

0.08 Bright eoal 

0.04 Bright eoal and eoaly shale 

0.55 Bright eoal 

0.28 Dull eoal 

0 . 1 2  Dark shale 

0.43 Al ternati ng layers of  bright and dull eoal , and eoaly shale. 

G rey shale 

D ip : 7°_ 8 ° N 55 ° E.  

The fol lowing two sect ions from the C-mine  are typical (fig .  48 ,  
Mine C). 

Thickness 
i n  metres 

Sandstone 

1 .40 2.00 Shale 

0. 1 0  0.07 Shale whieh fol lows the eoal ("draw slate" )  

0 .66 0 .60 Bright eoal .  Loeally impure i n  upper  part (eoaly shale) 

0 .25 0.35 Dull eoal 

0. 1 0  0. 1 0  Shale 

0.35 0 .50 lm pure eoals with shale 

1 .00 0.30 Shale 

Sandstone 

Below fol low detai led sections of the A-seam as shown in  the cl iff  
sections (fig .  47) . The detai l  ed seam sections are shown in  fig .  48.  The  
numbers correspond to  those in  fig .  47 and  p l .  IX .  
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Thickness Thi ckness 
i n  metres in m etres 

l .  I l . 
Shale 

0.05 Bright eoal 
0 .02 Dul l  eoal and eoaly shale 
0.56 Bright eoal 
0 .38 Dull eoal 
0. 1 9  Shale 
0.20 Bright eoal 
0. 1 3  eoaly shale 

Shale 

Shale 
5. 

0. 1 0  B i tuminous  shale 
0.09 Bright eoal 
0.02 Dull eoal and eoaly shale 
0.58 B right eoal  
0.09 Dul l  eoal 
0 . 1 2  eoaly shale and bright eoal 
0 . 1 0  B righ t eoal 
0 .07 eoaly shale 

Shale 

Sandstone 
0.20 G rey shale 
0.04 Blaek shale 
0.30 Bright eoal 
O.a 1 1 m pure eoal 
0.44 Bright eoal 
0.30 Dull eoal 

Dark shale 

G rey shale 

6. 

8. 

0. 1 2  Blaek b i t .  shale 
0.60 Bright eoal 
0.30 Dull eoal 
0. 1 0  Shale 
O. l 2 1 m pu re eoal and eoaly shale 
0. 1 6  eoal 
0 .03 Sandstone  
0 .04 eoaly sha l e  

G reyish-brown shale 

Dark shale 
0 .56 Bright eoal 
0.38 Dull eoal 
0 . 1 0  G rey shale 
0.28 Bright eoal 

Shale 

l a. 

G rey shale 
0 .03 Blaek shale 
0 .08 Bright  eoal  
O 09 eoaly shale 
0 .43 Bright eoal (with some pyrites) 
0.44 Dull eoal 
0.07 Grey shale 
0 .09 Dull eoal 
0.05 Blaek shale 
0.20 Br ight  eoal with a l i ttle pyrites 
0 .08 e oaly shale 
0.03 Bright eoal  

Shale 

Blaek shale 
0. 1 4  Bright eoal  
0 .04 e oaly shale 
0.52 Bright eoal  
0.37 Dul l  eoal  
0 . 1 8  Shale 

1 3. 

0 . 1 1 eoal (du l l  eoal ) 
0.07 eoaly shale 
0. 1 9  Bright eoal 
0.82 G rey shale 
0.05 Bright eoal  
0 .62 G rey shale 
0.06 Bright eoal 
0.07 Dull eoal 
0.53 eoaly shale 

Shale 

G rey sha1e 
0.08 Black sha1e 
0.09 Bright  eoal  
0.06 eoaly shale 
0 .56 Bright eoal  
0.32 Dul l  eoal 
0 . 1 6  G rey shale 
0.07 eoal 
0 .06 eoaly shale 
0 .02 Bright eoal 
0.75 Grey shale 
0 .05 eoal 
0.55 Shale 
0. 1 4  Bright eoal 
0 .56 eoaly shale 

Grey shale 

1 6. 

1 7 .  
B laek shale 

0. 1 0  Blaek b i t. shale 
0. 1 1  Bright eoal 
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Thickness Thkkness 
i n  metres in m etres 

0.04 Coaly shale 0.05 Coal 
0.44 Bright eoal 0. 1 7  Blaek shale 
0.39 D u l l  eoal 0. 1 4  Grey shale 
1 . 55 G rey shale 0. 1 1  Dul l  eoal  
0. 1 9  Coal 0. 1 4  Coaly shale .  
0.04 Coaly shale 0.20 Grey shale 
0.22 Bright eoal 0.20 Coaly shale 
0. 1 6  Bit .  shale Grey shale 

Section  of the A-seam and the second l owest seam ,  south o f  the  
Engelske Staur  (fig .  48 ,  I S) .  
Thi ckness 
i n  metres 

Shale 
0.08 Bit .  shale 

A { 0 .4 1 Bright eoal  
0.07 Lam i n ated dul l  eoal 

Shale 
Seree 
Thi n-bedded shale 

Thickness 
in metres 

0.04 Coaly sha le  
0 .06 Bright eoal 
0.06 Coaly shale 
0.37 Bright eoal  
0.25 Coaly shale 

Shale 

Sect ion of the A-seam 650 metres south of  Kapp Forsberg (fig.  48, 1 9) : 
Thickness Th ickness 
in metres in m etres 

Grey sand stone 0. 1 8  Coaly shale 
1 .00 Grey shale 0.06 Bright eoal 
0. 1 2  Coal shale with streaks o f  bright 0.05 B i t. shale 

eoal 0.30 Bright eoal with s : reaks of  
0.57 Bright eoal ( impure in parts ?) pyrites 
0.52 Shale, partly with eoal A 0. 1 3  Dul l  eoal  
0.07 Bright eoal 0.22 Dark shale 
0.0 1 Shale 0. 1 5  Coaly shale 
0.05 Bright eoal 0.4 1 Bright eoal with streaks of 
0.22 Shale pyrites 

0. 1 0  Coa ly  shale 0.20 Brown shale 
0.04 Dark shale 1 .00 Sandstone  (to the sea) 

Section of the uppermost seam in the cove west of Måkestauren 
(fig .  48, 20) : 
Thickness 
i n  metres 

Wel l  bedded shale 
0. 1 5  Bright eoal and eoaly sha le  
0.40 Dark shale .  C rushed and with p lant  

rema ins  
0.08 Coaly shale 
0.09 Bright eoal  
0.05 Coaly shale 
1 .65 Shale ,  erushed in  parts 
0. 1 4  Bright eoal 
0.25 Shale  

Th ickness 
i n  metres 

0. 1 5  Coaly shale and 
0.08 Bright eoal 
0.06 Coaly shale 
0.22 Bright eoal  
1 .50 Crushed shale 
0.50 Dark sandstone 
0.25 Light shale 
0.25 Sandstone 
0 1 0 Shal e 

sha le  

Bedded dark sandstone ( to the sea) 
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Culm. 

The oeeurrenee of Cul m eoal was discovered by ANTEVS in 1 9 1 6  
(ANTEVS and N ATHORST ( 1 9 1 7) )  i n  Borehole No .  1 at the out let o f  
Laksvatnet (Analysis of  the  eore, see  table, No .  35 ) ,  and in  1 9 1 8  
HOLTEDAHL found the same seam i n  N O. 4 bore 1 ,400 metres south 
of  No. 1 .  The seam gave very bad eores,  and the thieknesses given 
are therefore not rel iable .  Most of the "coal"  o f  the dri l lers is black 
and/or eoaly shale, as proved by the subsequent uneovering of  the 
seam in pits. In 1 92 1  H. SYVERTSEN of the Bjørnøen A. S. measured 
the seetion in  a pit south of  Nordhamna ,  where there i s  a good outerop 
o f  Culm eoal . 

The seetion is the fol lowing (fig. 49) : 
Thickness 
i n  metres 

0.02 

0.6 1 

0.06 

0.09 

0.42 

Sandsto n e  
Clay 
Coal 
Coal (hard) 
Shale 
Coal 

0. 1 5  Shale 
Sandstone .  
D ip : 8 0  SW. 

Per cent. ash 1 

7.9 

44 .0 

4 .7 

No.  36 (table pp.  96 and 97) gives a eomplete analysis of  th is  eoal .  
The seam pinehed out , h owever, about 40 me tres from the surfaee. 

South of the Spirifer Limestone area the Culm seam outerops i n  
severai plaees : east of Hausvatnet, Stevatnet, and Spelvatnet, and on 
the plateau south of Lygna .  I t  i s  th e same seam that  is repeated by 
faulting. The bore (No .  7) at the  south end of  Hausvatnet was d ri l led 
in  order to find out whether the many outerops represented ont: or 
severaI seams .  The hole was loeated j ust below the upper boundary 
of  the Culm and was earried down to 234 metres, but only one seam 
was eneountered , viz .  the seam already known from the bores at Laks­
vatne t . No eore of the eoal was obta ined ,  but the  th iekness of  eoal 
and eoaly shale is probab ly  0.80 metre.  A pit ,  G 24, was dug on the 
outerop east of  the hole and revealed a seam of no  value. 

The seet ion is  th e fol lowing (fig. 49, G 24) : 
Thi ckness 
i n  metres 

Greyish·  white sandstone 
0.46 Light grey shale wi th small lent ic les of  sandstone 
0. 1 0  Light sandstone 
0.25 Weathered, greenish-grey shale 
0.40 Dark shale 
O. l O lmpure coal 
2.20 G rey shale 

, Determined at the mine laboratory. 
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Thickness 
in metres 

0.40 

0.09 

0. 1 1  

0 . 1 5  

0.63 

0.04 

0.30 

0.05 

0.06 

0.20 

0. 1 0  

0.25 

G U N N A R  H O R N  A N D  A N D E R S  K. O R V I N  

G rey sandstone ( Ient ieu lar) with pyrites 
Bright eoal ,  9.05 per cent. ash 
Coal and eoaly shale 
Dull eoal ,  24.20 per cent. ash 
Dark shale,  partly earbonaeeous 
Bright eoal 
Dull eoa!.  Columnar fraeture, 1 9 .45 per cent .  ash 
Dark shale w i th eoal 
Dull eoal 
Bright eoal, 1 1 .55 per cent. ash 
C rushed dark shale 
Dark shale 

Analyses Nos. 39 and 40 are o f  the 0.20 and 0.30 layers. 
In a pit ,  H 24, dug 1 ,800 metres farther north , the seam was mueh 

poorer, as i t  only showed 0. 1 0  metre of eoal .  
The seetion is as fol lows (fig. 49, H 24) : 

Th i ckness 
in metres 

2.63 Wh ite sand stone 
0.20 Shale 
0.0 1 C oaly shale 
2.20 Dark shale with some n odules of  pyrites 
0. 1 0  Coal 
0.33 Coaly shale and very bitum inous shale 
0. 1 2  G reyish-green  shale 
0.06 Wh ite sandstone 
0.05 Greyish-green shale 

White fine-gra ined sandstone 

On the outerop between Spelvatnet and Lygna the pit B 25 was 
sunk with the following result  (fig. 49, B 25) : 

Thickness 
i n  metres 

1 .00 G rey sandstone 
1 .20 Clay (soft shale) weathering red and brown 
1 .00 Light grey shale.  Soft, badly bedded 
0.03 Dark shale 
0. 1 0  Bright eaal 
0.05 Caaly shale 
0 . 1 0  Bitu m inaus  shale 
0.24 G rey shale 
0. 1 5  Bright eaal  and eaaly shale 
0.25 G rey shale 
1 .00 Dark sandy shale . Fai rly bedded.  Plant fossi ls  and 

nadules of  pyrites 

The pit D 25 south of Lygna shows the fol lowing seetion (fig. 49, D 25) : 
Thickness 
in m etres 

Canglomerate 
3.00 G rey eaarse sandstone 
0.04 Dark shale 
0. 1 3  Bright eaal ( impure)  
0.09 Dark shale ,  parti y with e aal 
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Thi ckness 
in  metres 

0.06 
1 .65 
0.07 
0 .0 1 
0.30 
0.05 
0 .20 

GUNNAR  HORN AND  AN DERS K .  ORVIN 

Bright eoal 
Grey shale with plant foss i ls  (aj 
Bright eoal 

} Dark shale Analysis No .  4 1 .  
Bright eoal , impure i n  l ower part 
C oaly shale 
Dark shale 

0.05 Bright eoal and eoaly shale 
0 .45 Dark shale 
0.02 Bright eoal 
0 .42 G rey shale 
0.30 Bright eoal 
0.43 Blaek shale with some streaks of eoal 
2.50 Grey shale, mixed with a l i ttle sandstone 
0. 1 5  Bright eoal and eoaly shale 
2.80 Grey shale.  In lower part plant foss i ls  ((3) 
0 .0 1  Coal 
0.70 G rey shale .  Lenses of pyrites. 

A borehole has proved 0.50 hard shale and 0.75 dark sandstone 
with layers of  shale below the bottom of the pit .  

Dip : 1 8 e  N 35 ° W. 

Both these pits are undoubtedly on Culm sea ms, but this statement 
i s  solely based on structural evidence and the general character of the 
rocks. Plant fossi ls h ave been collected from these localit ies, but have 
not as yet been examined .  

The Culm area from Hausvatnet to Alfredfj el let in  the south has 
been closely examined,  and only in a few places are traces of coal to 
be found,  so that i t  may be taken for granted that no important seam 
exists here. At the shore below Alfredfje l le t  and east of  Kapp Harry 
a streak o f  eoal i s  found  at the horizon of the Culm seam i n  the north . 

The section east of Kapp Harry is as fol lows (fig. 49) : 

Metres 

Conglomerate 
3-4 Seree 
2-3 Sandstone 

2 .50 Dark shale 
0.08 Coal 

Dark shale 
D ip : 22 " WNW. 

At Nordkapp a coal -seam occurs against a faul t  in th� grey Culm 
sandstone.  Fig .  50 gives the section and shows h ow the seam has j ust  
escaped denudation .  From Kapp Olsen to Kapp Kjel lstrøm the Culm 
sandstone is  strongly fau l ted (pl .  IX) ,  and it is therefore d i fficult to 
place this seam,  as the plant fossi Is h ave not as yet been determined, but 
we bel ieve i t  is the Culm seam.  
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This seam h a s  thus every· 
where proved to consist of thin 
l ayers of coal and coaly shale ,  
a ltogether unworkable, and i t  
may be disregarded altogether. 

Sections of BorehoIes. 

Dri l l ing has been c1rried 
out in eleven places i n  order 
to explore the coal-bearing for­
mations and find new seams. 
As a lready mentioned, the  Culm 

O·/'l 

seam , whose existence was OJS 

never suspected , was fi rst d is- O{2 
covered in  a borehole (No.  1 ) . 0-20 

Pl. I I I  shows graphically 
the borehole sections,  and fig. 
1 8  estabI ishes a general corre­
lation of the bores. 

Below follow depth and 
description of the strata pierced 
by the dri l l ; i n  regard to two 
of the borehoIes, viz. ane north 
of  MiseryfjelJ ( 1 9 1 6) ,  and one 

';"'y..""cls!»"" 
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in  Herwigshamna ( 1 9 1 2) ,  it has F ig .  50. Seetions of the  Cu lm seam i n  the  e l i  ff 

not been possible to obtain at N ord kapp. 

records .  The former was dri l led 
for Bjørnøen A. S. by the 
Svenska DiamantbergborrninKs 

Fi gure on top shows the Spir ifer Limestone resti n g  un con ø 

formably on the Cu lm .  Analysi s No .  37 is of the  0 .35+0 . 1 9  
l ayer, a n d  No .  3 8  of  t h e  0 .20 layer. 

Aktiebolaget, and ,  j udging from cores found on the site, i t  is evident 
that they never reached the Hecla Hoek.  The si te i s  not good , as  i t  
i s  below the lowest Devon ian coal-seam . The dri l l ing of  the other ho le  
was done by the Deutsche Seejischerei- Verein, and is  sa id to have 
reached 1 40 metres with nothing but sandstone. The location is  below 
the Culm seam ,  sa this result is what might have been anticipated .  

Borehole No .  1 .  
Location : Outlet o f  Laksvatnet. Elevation : 40 metres. Dri l led ,  

summer 1 9 1 6. Diamond dri l l ing by Svenska Diamantbergborrnings Aktie­

bolaget, Stockholm .  Cores . 32 mm.  Direction of hole, vertica l .  Dip 
of  strata , 1 8 0  W. Reduction of  thickness as given below, 5 per cent. 
Section by E.  AN TEVS.  
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Depth 
i n  metres 

Geological Section : 

20.98 Spir i fer  l imestone .  U neonformity 
2 1 .60 Red shale 
2 1 .99 Sandstone 
22.55 G reyish-green shale 
28.00 Red shale 
28.68 Grey hard sandstone  
4 1 . 1 5  Red shale w i th  m i nor interealations o f  grev sandstone 
53.83 G rey sandstone, partly eonglomeratie. Towards the bottom passing i nto shale 
54.25 G rey shale 
59.20 Red shale 
59.90 Grey shale .  I n  lower part sandstone 
60.85 Red shale passing i nto greV 
62.38 G rey sandstone 
68.25 Dark-grey shale, hard in parts 
68.55 Conglomerate and sandstone 
78.00 G rey massive sandstone  wi th a few th i n  layers of  shale. Conglomeratie i n  parts 
78.60 Dark-grey shale 
79.20 Grey massive sandstone 
8 1 .50 Conglomerate and sandstone 
li 1 .80 Grey shale 
83.77 G rey massive sandstone 
84.07 Conglomerate and sandstone 
85.00 Massive sandstone wi th a l ittle shale 
87.80 Mostly eonglomerate. Massive sandstone i n  parts 
90.55 Massive sandstone, a l i ttle eonglomerate 
92.43 Alternating beds of sandstone and eonglomerate 
95 .50 Whit ish -grey massive sandstone 
97. 1 0  Conglomerate and sand stone 
99. 1 5  Coal 

1 00.70 Shale with eoal . Toward s the bottom less eoal 
1 03.00 Laminated sands tone with layers of  shale 
1 1 0. 1 2  G reyish-white sandstone 

1 1 2 .50 Conglomerate 
1 1 5 .63 Whi te fine-gra ined sandstone 
1 1 7 .58 Ch iefly  eonglomerate 
1 20.00 Fine-grained sandstone 
1 22.00 Coarse sandstone 
1 24.00 Bedded sandstone with a l ittle eoal 
1 27 .50 F ine-gra ined sandstone 
1 44.20 Coarse sandstone 
1 5 1 .50 Shale with eoal 
1 52.00 Coarse sandstone 

By measurement of the hole the depth was found to be 1 54 .50 metres. 

Borehole No. 2. 
Location : Tunheim . Elevation : 36 metres. Dri l led ,  sum mer  1 9 1 8. 

Diamond dri l l ing by Svenska Diamantbergborrnings Aktiebolaget, Stock­
h ol m .  D i rect ion of hole ,  at right angles to the  bedding. Section by 
d ri l lers .  



Depth 
i n  metres 

4.00 Coarse sandstone 
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Geological Section : 
Depth 

i n  rnetres 

5 1 .85 Light eonglomerate 
5.('9 Shale 52.75 Blaek shale impregnated with eoal 
6.00 Coal ; C-seam 57.75 Light fine-grained sandstone 
1 1 .48 Shale 58.50 Light shale 
1 2.0 1 Coal ; B-seam 59.40 Dark shale 
1 2 .8 1 Shale 6 1 .40 Light shale 
1 8.00 Coarse sandstone 6 1 .60 Fin e-grained sandstone  
2 1 .58 Fine-grai ned san dstone 67.00 Light-grey shale 
22.48 Coal ; A-seam 74. 1 0  Fine-grained sandstone 
25.00 Shale 76.30 Dark shale 
32.27 Dark eoarse sandstone 78.30 Fine-grained sandstone  
32.50 Light shale 79.00 Coarse sandstone 
48.5 1 Dark eoarse sandstone 79. 1 0  S hale 
50.35 Light fine-grained sandstone 80. 1 4  Fine-grained sandstone 

Borehole No. 3. 

Location : Tunheim .  Elevation : 33 metres. Dri l led , sum m er 1 9 1 8 . 
Diamond dri l l ing by Svenska Diamantbergborrnings A ktiebolaget, Stock­
hol m .  Direct ion of  hole, vertica l .  Dip of strata , 1 0 )  E .  Reduction  o f  
th ickness as given below, 1 .5 per cent. Section by  d rl l lers .  

Geologica l Section : 
Depth Depth 

in metres in metres 

6.08 Sandstone 60.00 Fine-grained sandstone with pyrites 
6.48 Sandstone mixed with shale 64.30 Coarse sandstone 
1 8.24 Coarse sandstone 65.50 Light shale 
1 8.74 Grey shale 67.35 Coarse sandstone 
23.06 Coarse sandstone 67.75 Light shale 
23.98 Conglomerate 7 1 .02 Coarse sandstone 
24.48 Fine-grained sandstone  7 1 .08 Pyrites 
24.73 Grey shale 7 1 .47 Coal 
26.48 Fine-grained sandstone 73.63 Grey shale 
27.08 Light shale 73.92 Coal 
3 1 .83 Coarse sandstone 75.77 Shale 
34.43 Conglomerate 76.47 Coal 
37.08 Fine-grained sandstone 78.96 G rey shale 
39.98 Coarse sandstone 79.67 Coal 
44 . 1 7 G rey shale 82.00 Shale  (very loose clay) 
44.42 Coal 82.20 Coal 
44 .57 Grey shale 84.32 Grey shale 
44.62 Coal 84. 67 Coal 
47.95 Grey shale 87 .64 G rey shale 
48.00 Coal 88.82 Coal 
49.20 Grey shale 92. 1 7  Grey shale mixed with sandstone 
50.63 Shale mixed with sandstone 93.29 Coal 
50.93 Shale with eoal 93.49 Shale with eoal 
53.89 Shale mixed with sandstone 94 .30 Grey shale 
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Depth 
in metres 

99 . 1 7  Coal-bearing sandstone 
99.84 Coal 
1 00.00 Shale 
1 00. 1 0  Coal 
1 05.25 Light shale 

Depth 
in metres 

1 1 5 .25 Dark shale ,  coal-bearing in a few 
p laces 

1 1 6 .50 Shale m ixed with sandstone 
1 1 7 .75 SandslOne 
1 1 8 .00 Coal-bearing sandstone 
1 20. 1 1  Fine-gra ined sandstone 

Borehole No. 4. 

Location : N ear  the hut at Laksvatnet .  Elevation : 36 metres. Dri l l ed ,  
summer 1 9 1 8 . D iamond dri l l ing by Svenska Diamantbergborrn ings A ktie­

bolaget, Stockhol m .  Direc t ion of hole ,  80 ' E. Dip of strata , 20 c W.  
Reduction of th ickness as given below, 1 . 5 per  cen t . Sect ion by dri l lers .  

Geological Section : 
D epth D epth 

in m e-tres in metres 

23.20 Spir ifer  Limeston e . U ncon formity 90.45 Coal 
26.60 Grey shale 93.30 C oal-bearing shale 
38.00 Sandstone and shale 93.55 Coal 
69. 1 0  Conglomerate and sandstone 97.30 Coal - beari ng shale 
76.50 Grey shale 1 99.50 Fine -grained sandstone ,  con-
83 .30 Sandstone glomerate i n  parts 
85.00 Grey shale 200.50 G rey shale 
89.25 Sandstone and conglomerate 2 1 9.58 White sandstone and shale 

Borehole No. 5. 

Loc3t ion : West of  El lasjøen . Elevation : 45 metres .  Dri l l ed ,  summer 
1 9 1 8 . Diamond dr i l l i ng  by Svenska Diamantbergborrn ings A ktiebolaget, 
Stockh olm .  Cores : to 1 2.45 m . ,  42 m m . ,  to 1 69.36 m ., 32 m m.  The hole 
i s  perpendicular to the stratification (20 0 W).  Section by dri l lers .  

Geological Section : 
Depth Depth 

i n  metres in metres 

27.35 Fine-gra ined sandstone 78.28 Shale with coal 
30.00 Conglomerate 78.73 Coal 
57.00 Fine-grained sandstone 79.00 Coal-bearing shale 
59.70 Coarse sandstone 80.30 Light shale 
60.00 Conglomerate 83.90 Shale mixed with sandstone 
63.80 F ine-gra ined sandstone 84.90 Coal-bearing sandstone 
63.95 Dark shale 84.93 Coal 
65.07 F ine-gra ined sandstone 90.35 Shale mixed with sandstone 
65.70 Shale mixed with sandstone 95.80 Fine-gra ined sandstone 
7 1 .25 Fine-gra ined sandstone 1 03 .40 Shale mixed with sandstone 
75.50 Coal-bearing sandstone 1 05.00 Light shale 
76.80 Grey shale 1 05 .55 Sandstone 
77. 1 3  Dark shale with coal 1 08 .50 Red shale 
78. 1 3  Coal 1 08 .84 Light shale 
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Depth Depth 
i n  rnetres in metres 

1 1 6.76 Red and l ight shale 1 40.4 1 Light shale 
1 23.70 Shale m ixed with sandstone 1 43.63 Shale m ixed w ith sandstone 
1 25.00 Red sha le  1 44. 1 0  Conglomerate 
1 28.00 Fine-gra ined sandstone 1 48.50 Fine-grained  sandstone  
1 28.60 G reV sha le  1 53.50 Red and greV shale 
1 29 .30 Coal-bear ing shale 1 53.90 Coal-bearing shale 
1 32.45 Shale m ixed with sandstone 1 55 .45 Red and grev shale 
1 35 .98 Fine-gra ined sandstone 1 55.75 Sandstone 
1 37 .60 G rev and red shale 1 56.25 Red shale .  U nconform itv 
1 38.90 Shale m ixed with sandstone 1 69 .36 Dolomite 

Dril ler n otes quartzite , but this m ust be a mistake for dolomite, as 
i s  evident  from the cores found on the dri l l ing site. 

Borehole No. 6. 

Location : South of Tunheim .  Elevation : 35 metres. Dri l led , j uly 1 6  
to Sept. 6, 1 924. Ch i l led-shot dri l l ing by the Norwegian Svalbard Ex­
peditions with outfit from Norsk Diamantborings AlS, Oslo .  Cores : 
to 1 1 . 82 m .  3" , to 1 90.30 m .  21/4" . Direction of hole ,  vertica l .  Dip of  
strata, 5 o E.  Reduction of th ickness as given below, 0 .4 per cent . Secti on 
by the writers. 

Depth 
i n  metres 

4.00 
1 0 .80 
1 1 .82 
23. 1 5  
23.50 
32.65 

34 .0 1 
36.70 
37.70 
40.50 
44.64 

Grev massive sandstone 
ClaV ; n o  core 

Geological Section : 

Light·greV shale ,  badlV bedded 
Light and  dark·greV sandstone wi th traces of PVrites 
Light-greV soft sha le  
GreV, partlV coarse sandstone. Streaks of  conglomerate . Some pebb les  of  black 
fl i n t  and  whi te quartz. Parti ngs of  brown shale and  traces of PVrites 
G reV fine-gra ined sandstone wi th a brownish hue and carbonised plant remains  
G rev sand stone, partlV conglomeratic. A few carbon i sed p lant  rema ins  
Grev soft sha le  w i th  plant foss i ls .  A few lenses  of sandstone 
G rev to brown sandstone  
Alternat ing beds  o f  greV sandstone and greV argil laceous sands tone 

44.75 Brown shale 

45. 1 5  Coal with some laVers of carbonaceous shale 
45.30 Dark shale 
45.38 Coal 
47 .56 Grey soft shale 
52.00 Grey sandstone ,  part ly coarse 
52.50 Dark heavy fine-gra ined sandstone 
54.80 Grey med iu m-gra ined sandstone 
58.74 G rey massive sandslone 
6 1 .60 G rey sandstone 
62.80 Grey coarse sandstone with a l itt le shale and py rites 

? Grev shale wi th  p lant  foss i ls  
63.79 Grey coarse sandstone  with b lack fragments of  shale 
67.30 Grey, parti y coarse sandstone wi th a l i tt le dark shale 
67.95 Coa! .  Th ickness somewhat u ncerta in  
70 .40 G rey sha le  
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Depth 
i n  mdres 

70.55 Dark b i tuminous sandy shale with a l ittle pyrites 
70.95 Dark shale and carbonaceous shale with bands o f  coal ; core : 28 centi metres 
7 1 .59 G rey shale 
7 1 .74 Coal 
7 1 .89 Bit .  and carbonaceous shale 
72.03 Alternat ions of coal and carbonaceous shale 
74.97 Dark shale with streaks of carbonaceous shale 
75.02 Dark b i tuminous shale 
77.78 Grey shale, darker parts with plant fossi l s  
78. 1 5  Grey hard  sha le ,  ferruginous ? 
82.50 Grey shale,  darker parts with plant fossi l s .  Carbonaceous shale in lower part 
83.35 G rey sands tone  

? Grey shale ; core : 50 cm.  
85.50 G rey coarse sandstone and shale ; core : 65 cm . 
85.60 Dark b i tuminous and carbonaceous shale 
85.75 Coal and carbonaceous shale alternating 
86.24 G rey and brown shale 
89.00 Dark sandy shale and grev sandstone 

? Carbon aceous shale, core : 30 cm. 
90.70 G rey shale mixed with carbon aceous shale in  lower rart, core : �O  c m .  

9 1 .94 Grey shale 
92.35 Dark heavy sandstone 
93.35 Light-grey shale 
94.35 Greyish- brown shale with plant foss i ls  
94.45 Dark and l ight banded sandy shale 
96. 1 5  Grey fine-gra ined sandstone ,  partly fissi le 
99.25 Dark (black) shale 
1 05.00 Light-grey shale ; core : 4. 1 0 m. 

? Coal ; core : 15 cm . 
107 .52 G rey shale ; core : 1 .05 m .  
1 1 3.40 G rey shale 
1 1 3 .50 Brown bi tuminous shale 
1 1 3.75 Grey sandstone and shale i n  stri pes 
1 1 4.25 Dark shale with l ight part ings and pyrites 
1 1 4 .75 Whitish sandstone with much carbonaceous plant remai n s  
1 1 5.55 G rey shale 
1 1 7 .85 Grey fi ne-gra ined sandstone with a few carbonaceous plant, 

? Grey shale ; core : 1 .05 m. 
1 2J .60 Dark shale ; core : 20 cm.  
1 28 .7 1 G reyish-brown shale  

? Black bi t .  sha le ,  s l ickensides ; core : 25 cm.  
1 29.80 Dark shale ; co re : 50 cm. 
1 30.00 Carbonaceous shale 
1 30.25 Coal,  n o  core 
1 33.85 Dark shale with plant fossi Is  
1 34 .77 Sandy shale,  alternati ons of  dark and l ight 
1 4 1 .  75 Grey fine-grained sandstone, somewhat bedded 
1 43 .25 N o  core,  dri l ler n otes shale 
1 48.00 Light shale with a few plant foss i l s  
1 48.50 Greyish-green sandy sha le  
1 49 .55 Light  fine-grai ned sandstone 
1 49.80 Grey shale 



Depth 
i n  metres 
1 50.95 Grey sandy shale 

GEOLOGY OF BEAR ISLAN D 

15 l . 1 5  Grey sandy shale with l ayers of sandstone  
1 52.2) Grey and green ish sandy shale 
1 53.30 Alternat ing layers o f  gre y shale and sandstone 
1 54 . 1 0  Grey fine-grained sandstone 
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1 55.00 Alternat ing layers of grey shale with plant foss i l s  and  fine-grained sandstone 
1 63.90 Grey fine-grained sandstone wi th dark streaks 
1 65.20 G rey soft shale ,  s l ickensides ,  plant foss i ls  and carbonaceous sha le  
1 70.85 G rey fine-grained sandstone wi th  a few sha le  partings 
1 72.75 Grey sandy shale ? no  core 
1 78.95 Greyish-green  sandy shale, badly bedded 
1 79. 1 0 Black shale with a l i tt le coal and carbonaceous shale 
1 79.90 Dark shale, crushed 
1 8 l .22 Greyish-green ,  s l ightly sandy shale w ith i rregu lar bedd i n g  
1 8 1 .70 Dark shale 
1 82.50 Greyish-green sandy shale 
1 86.55 Grey sandy shale 
1 86 .60 Black bit .  shale, s I ickensides 
1 87.90 Brown sandy shale with plant remai ns  
1 89.00 Greenish-grey sandy shale 
1 90.30 Grey band ed sandstone ,  wel l  bedded 

Borehole No. 7. 

Location : Southern end of  Hausvatnet .  Elevation : 33 metres .  
Dri l led, Aug. I to Sept .  23, 1 924. Chi l led-shot dri l l ing by the Norwegian 
Svalbard Expeditions wi th outfit from Norsk Diamantborings A/S,  Oslo .  
Cores : to 1 2 1 .50 m .  3", to 2 1 3  m .  2 1 /4 " , to  233 .92 m .  1 1 /4 " . D irection 
o f  hole, vertica l .  Dip of  strata, 1 5  o W. Reduction of  th i ckness as  given 
below, 2 per cent. Section by the writers . 

Depth 
i n  metres 

. Geologi ca I Section : 

? White coarse sandstone,  a few pebbles of quartz 
4.36 Soft grey clay 
7 .66 Reddish-brown, sI ightly sandy shale with poor bedd ing. Lower part is soft clay 
9 .05 White coarse and fi ne-grai ned sandstone  with pebbles o f  quartz 
1 3 .36 White sandstone,  coarse in parts. Fragments of green shale and wh i te argi l la-

ceous rock 
1 3.80 White coarse E andstone 
1 4.80 White fi ne-gra ined sandston e  
1 5 .45 Dark-grey shale 
1 6 .00 Grey shale with white sandston e  
1 9 .40 Fin e-grained,  almost white sandstone with o l ive-green spots (pyrites). A few small  

quartz pebbles 
20.20 White coarse and conglomeratic sandstone.  Shale chips,  wh ite, grey, and green 
24 .25 Fine-gra ined whi te sandstone with some large gra ins o f  quartz and fragments 

of  shale 
26.24 Conglomerate. Matrix : greyish-white, pebbles : white and red quartz , pea to  

walnut  s i ze .  White, yel low, and green angular b i ts o f  soft argi l laceous rock 
26.50 Grey arg i l laceous sandstone 
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Depth 
i n  metres 

26.96 Dark sandy shale 
28.80 Greyish-white fi ne -grained sandstone with a few pebbles and green spots of  

pyrites 
32.86 Whit ish-grey sandstone with a few layers of conglomerate 
33.30 Black soft shale,  s l i ckensides and with plant foss i l s  
33.90 Dark sandy  sha le .  D i p : 25 ° 
34.25 Shale with sandy parti ngs 
34 .73 G rey fine-gra ined arg i l laceous sandstone 
35. 1 4  Dark shale,  s l ickens ides 
35.92 Coal ,  n o  core 
38. 1 0 Dark shale with s l i ckensides and plant stems.  Some dark·grey fine-grai ned 

argi l l aceous sandstone with mica 
60.60 White fi ne-gra ined  sandstone w ith m ica on bedding planes,  wel l  bedded 
83.00 White sandstone with m ica, somewhat bedded 
85 .50 White sandstone,  partly coarse 
1 07 .80 White fine-grained sandstone with some m ica 
1 09.75 White sandstone with a few partings of  grey sandy shale i n  upper part 
1 24. 1 7  White fine-gra ined sandstone ,  partly with mica 
1 24.43 Green shale  
1 50. 1 0  White sandstone 
1 52.00 Probably shale ,  n o  co re 
1 53. 1 0  Greyish-green shale,  very sandy i n  parts 
1 76.24 White sandstone 
1 76.44 Greyish-green,  very sandy shale 
1 78.45 Wh ite sandstone 
1 78.55 Green shale 
1 85.76 White sandstone 
1 86. 1 0  G rey fine -grained  sandstone 
1 86.60 Grey shale 
1 89.35 Dark shale, poorly bedded. S l ickensides .  Partly sandy.  A few nodules of  pyrites 
1 89.50 Black b i tuminous shale 
1 9 1 .35 Dark shale,  partly sandy 
1 9 1 . 75 Dark, very argi l laceous sandstone 
1 95 .80 Black b i tuminous shale .  Carbonaceous i n  pans. Lenses o f  pyntes and sandstone 
1 96.75 G rey sandstone, a few partings of  grey shale 
1 97 . 1 5  Brown micaceous sandstone 
205.90 Whitish bedded sandstone,  much s i lvery mica on the bedding planes 
206.65 Light green shale with plant foss i ls  
209.38 White, s l ightly redd ish sandstone with some mica 
2 1 1 . 1 0 Greenish,  very sand y sha le  
2 1 1 .65 White fine -gra ined sandstone with a reddish hue 
2 1 2.97 White sandstone with some mica 
233.92 White fine-grai ned sandstone .  

Borehole No. 8. 

Location : Tunheim.  Elevation : 34.06 metres. Dri l led,  Sept. 8 to 
Oct. I, 1 924 . Ch i l led-shot d ri l l ing by the Norwegian Svalbard Expeditions 
with outfit from Norsk Diamantborings A/S, Oslo .  Cores : 3" to the 
bottom.  Direction of  h o le ,  vertica l .  Dip of strata , 8° E .  Reduction of 
th ickness as given below, l per cent .  Section by the writers. 
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Depth 
i n  metres 

5.72 Grey sandstone 
5.88 Coal;  C-seam 

Geological Section : 

1 1 .68 G rey shale with a few smal l  lenses of sandstone 
1 2 .03 Coal 

} 1 2.70 G rey shale with plant foss i Is  B- seam 
1 2 .90 Coal 
1 4 .05 Grey shale 
1 7 .70 Grey massive fine-grained sandstone 
20.00 Dark sandy shale 
20.45 Grey sand stone 
2 1 .69 Grey sandy shale 
22.68 Bright and dul l  coal ; A -seam 
23.34 Coal, carbonaceous shale, and black shales 
24.32 G rey shale 
3 1 .55 G rey fine-grained sandstone ,  massive and hard 
32.57 Grey normal-grained sandstone 
32.82 G rey shale 
34.97 Grey sandstone 
35.65 Grey shale 
36.30 Brown sandy shale ,  poor bedding 
36 .65 Sandy shale ,  a lmost  sandstone 
44.70 Grey sandstone with darker bands 
45. 1 0  G rey shale and sandstone  with shale 
48. 1 0  Grey, rather fine-gra ined sandstone 
48.40 Greyish-white sandstone 
48.70 Grey and greyish-green shale 
50.05 Grey, rather coarse sandsto n e  
50.75 Sandstone and shale alternating 
5 1 .05 White coarse sandstone 
5 1 .90 Brown, very sandy shale 
52.30 Dark fine-grained sandstone with pyri tes 
62.05 Greyish-green and brownish ,  sl ightly sandy shale 
62.46 Greyish-white sandstone 
67.00 G rey and greyish-brown shale, very sandy in  parts 
67.20 Grey sandstone 
68.09 Dark grey sandy shale 
68.50 Sandstone and shale 
68.82 Grey fine -grained sandstone 
7 1 .83 Almost wh ite sandstone 
72.28 Dark shale 
73.97 Dark shale with parti ngs o f  gre y sandstone 
77 .83 G rey sandstone, darker in  parts 
80.78 Grey sandy shale 
8 1 .30 Dark shale ,  some earbonaeeous shale 
8 1 .75 Grey sha le  
8 1 .79 Coal 
82.50 Shale, earbonaeeous shale,  and a l i ttle eoal 
83.00 Grey shale 
84.40 Greyish-white sandstone 
86. 1 8  Grey shale with sandstone and sandy shale in  lower part 

6 1  
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Depth 
i n  metres 

88.07 G rey sandstone .  A few layers of grey shale 
89.20 G rey sandstone 
89.93 Grey shale 
9 1 . 1 8 Light grey, eoarse sandstone,  eonglomerate i n  parts 
9 1 .78 Shale,  sandstone ,  and aga in  shale 
96.06 G reyish-white sandstone ,  partly e oarse 
96.60 Conglomerate and eoarse sandstone 
97.05 Grey sandy shale 
1 00.05 Grey sandstone and shale alternating 
1 0 1 .53 G rey eoarse sandstone, . eongl omerate in parts 
1 05 .95 G reyish-wh ite sandstone 
1 06.53 G rey shale and dark eoarse sandstone  
1 1 0.20 Dark eoarse sandstone and eonglomerate 
1 1 0.56 G rey eonglomerate 
1 1 1 .85 Whit ish-grey eoarse sandstone, eonglomerate in parts 
1 1 2.64 Grey eonglomerate 

Borehole No. 9. 

Location : Vestre FJyvatn. E levation : 8 1  metres. Dri l led ,  j uly 1 4  
to Sept. 3 ,  1 925. Chi l led-shot dr i l l ing by the N orwegian Svalbard 
Expedit ions with outfit from Norsk Diamantborings A /S, Oslo .  Cores : 
4" to 27.63 m . ,  3" to 223.50 metres. Direction of hole ,  vertical . Dip 
of strata , 1 8 °  W. Reduct ion of th ickness as  given below, 5 per cent .  
Section by G. H O R N . 

Depth 
in  metres 

Geological Section : 

1 . 50 Whitish .grey, eoarse sandstone 
3.00 White sandstone eonglomeratie 
7 .50 White massive sandstone .  Miea searee, yellowish weather ing 
1 4 .60 White mass ive sandstone ,  i n  some plaees mueh sheared 
1 5 . 40 G reyish-white sandstone 

1 6 .50 G rey sandstone 
1 8 .00 Dark grey sandy shale 
20.70 Grey quartz i t ie  sand stone with earbonaeeous p lant  remains.  Pyrites 
2 1 . 1 5  Dark shale, partly b i tuminous 
2 1 .93 Dark shale wi th  layers of  eoal ,  5 and 7 cm.  
24.52 Brownish-grey sha le ,  partly san dy .  S l iekensides 
26.00 Sandy brownish-grey shale and dark argi l laceous sandstone .  Much m iea 
27.63 Fissi le greyish-wh i te sandstone  with eurrent-bedd i ng. Parti ngs o f  grey shale 
5 1 .00 Whit ish-grey sandstone  wi tth eurrent-bedding. Mueh mica  
57.00 White  eoarse sandstone  wi th  a redd ish hue .  A few layers o f  eonglomerate 
65.00 Greyish-white sandstone,  partly fiss i le  
66.50 G reyish-wh ite eoarse sandstone, partly with eonglomerates 
70.00 G reyish-whi te sandstone 
73.00 Wh ite sandstone, partly with dark spots 
76.00 Wh ite normal-grained sandstone 
76.30 G rey sandy shale 
82.09 White normal-gra ined sandstone 
82.75 White sandstone with dark spots 



Depth 
in  metres 
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85.00 White saccharoidal sandstone 

87.38 Greyish-white, partly spotted sandstone 

87.64 Greyish-green fissile shale 

88.00 White sandstone 

88.25 Greyish-white, very coarse sandstone 
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88.55 Conglomerate : brown ish-grey matrix and pebbles of quartz, and soft white 

l imestone 

89.55 Greyish-white sandstone, partly coarse 

9 1 .00 Greyish-white banded sandstone, partly spotted 

97.80 White saccharoidal sandstone with mica 

97.86 Greyish-green shale 

98.0 1 White sandstone 

98.05 Grey shale. Dip : 18 o 

1 08.50 Greyish-white saccharoidal sandstone with mica.  Grey in parts, more or less fiss i le  

1 1 8.06 White fine -grained massive sandstone wi th mica 

1 1 8. 1 8  Fissi le  sandstone with mica 

1 1 9 .25 White sandstone 

1 1 9 .43 Fissile sandstone with m ica. D ip : 1 7 °- 1 8 ° 

1 25.26 White sandstone with mica 

1 25.32 Light  greyish-green shale 

1 28.60 White sandstone 

1 28.68 Light gre y shale 

1 30. 1 0  White sandstone 

1 30. 1 5  Light grey shale 

1 34 .48 White sandstone with mica 

1 37.50 White sandstone 

1 38.00 Grey, m assive, and hard sandstone 

1 40.60 Greyish-white fine-grained sandstone 

1 4 1 .50 Greyish-white sandstone ,  darker than the foregoing 

1 4 1 .90 Dark-grey, partI y brown ish-black sandstone 

1 42.65 Browni sh-grey to black shale 

1 43. 1 5  Dark sandy shale, with band of l ight sandstone with pyrites and carbonaceous 

plant remains  

1 44.43 Dark sha le  with sl ickensides 

1 5 1 .00 Dark shale 

1 52.92 Dark shale, partly sandy 

1 55.50 Dark massive sandstone ,  shale partings and partly with coal .  D ifficult dr i l l ing 
1 57.80 Greyish-white sandsto n e  witll  carbonaceous plant re m a i n s  

1 58.00 Dark greyish-brown shale 

1 58.70 Slaty l ight-grey sandstone, some shale 

1 58.80 Brownish-b lack shale 

1 59 . 1 5  G rey sandstone 

1 59.45 Dark shale 

1 60.00 Grey sandstone 

1 6 \ .24 Grey sha1e,  sandy i n  parts 

1 73 .70 Dark shale,  sandy in parts and w ith partings o f  light sandstone 

1 75 .20 Greyish-white sandstone with  carbonaceous plant remains  

1 76.80 Grey sandstone 

1 77.30 Dark shaJe 

1 79 .00 Greyish-white massive sandstone 

1 87.50 Grey sandstone, coarse i n  parts 
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De pth 
i n  rnetres 

1 87 .53 Pyrites 
1 88 .00 Grey sandstone 
1 9 1 .90 G rey shale 
1 94 .40 Grey sandstone,  eoarse and loose 
1 96. 1 5  G rey shale 
1 96.25 Dark b i tuminous and earbonaeeous shale 
1 96.75 Bright eoal ,  th ickness and qua1 i ty uneerta in ; eore : 10 cm.  
1 96.85 Dark bi tuminous shale  
200.20 Grey sha1e 
200.30? Dul l  eoal  
200.40 Shale,  partly earbonaeeous 
205.53 G rey shale ,  sandy in parts 
205 .58 Carb. shale 
205.66 Dark shale 
206.05 Bright eoal , partly dul l  eoal ; eoal-eore : 24 cm 
208.32 G rey shale ,  sandy i n  parts 
209.00 G rey sandy shale 
2 1 1 .00 G rey sandstone 
2 1 2. 1 0  Dark shale,  sandy i n  u pper part 
2 1 2. 1 5  Bright eoal 
2 1 2.90 Dark shale 
2 1 3 . 1 0  Grey sandstone 
2 1 4 .65 Dark shale, sheared and soft 
2 1 4.75 Carbonaceous shale 
2 1 6.50 Dark shale 
2 1 6.65 G rey sandstone 
220.00 G rey shale,  very soft 
22 1 .50 Dark shale with stripes of sandstone 
223 .50 G rey massive sandstone .  

Quality of Coals. 

As mentioned previously ,  the co als occur in th ree d ifferent h orizons ,  
the two lower of  Devonian ,  and the upper of Culm age. Gf  the lowerm ost 
horizon , the Misery Series, on ly a few samples of the more im portant  
seams have been analysed . The midd le  coa l  horizon , the Tunheim Series, 
conta ins  the A-seam which has been mined ,  and of  these coals a large 
num ber of  analyses a re avai lable .  Gnly a few samples of the thin and 
unworkable seam of  the Culm formation have been analysed. Al l  the 
analyses wil l be found in the table on page 96 and 97. 

M i  s e r  y C o a I s. The analyses show an average yield of the pure 
(m oisture- and ash-free) coal of  22.27 per cent .  o f  volati le matter, and 

fixed car bon 
77 .73 per cent .  of  coke (fixed carbon) .  The fuel ratio, I ' l vo att e matte r ,  
is therefore 3 . 5 .  The  gross calorific  value of  t h e  pure coal averages 
8348 cals . , and the net value,  8 1 00 cals. The average ash content is 
1 3 .8  per cent. Gnly one complete analysis of  these coals i s  avai lable ,  
according to wh ich the pure coa l  substance contains : 



Skrifter om Svalbard og I shavet. Nr. 1 5 . PI .  I l  I .  

Sections of bore hoies. 

l .  Oullet of  Laksvatnet. 2 .  Tunheim .  3 .  West of  Tunhei m .  4 .  At the hut, south of  Laksvatnet. 5 .  El lasjøen . 
6. South of Tunheim 7. Southern end of Hau.vatnet. 8. Tunheim . 9. Flyvatna .  



GEOLOGY OF  BEAR ISLAND  

Carbon . . . . . . . . . . . .  . 
Hydrogen . . . . . . . . . .  . 
Oxygen + N itrogen . .  . 

84.6 per cent . 
5 .3 

1 0. 1  
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The samples were all taken near the surface, and th is  accounts for 
the h igh content of moisture. (See table) .  

T u n  h e i  m C o a l s . The average yield of  volatile matter o f  the  
pure coal i s  22.22 per  cent. , and of coke, 77.78 per  cen t .  The fuel  ratio 
is 3 .5 .  The gross calorific value of the pure coal averages 85 1 9  cals . , 
and the net value,  8256 cals .  The ash con tent is high ; cargo ana­
lyses (" large" and "nuts") show from 9.5 to 1 6.3  per cent. The 
"sm a l i s  " h ave a much h igher ash content. Three cargoes

' 
i n  1 924 had  

20.9 per  cent. 
The coals yield a hard and dense coke (GRAM ( 1 9 1 9))  sui table for 

metal lurgical use. The h igh con tent of ash and sulphur  wil l ,  however, 
seriously d imin ish the value of this coke. 

The coals burn with a rather sh ort flarne,  and give I i tt le smoke. 
They c10sely resemble the " Fettkohlen" of  the Ruhr district in  Germany.  

The mean composition of the pure coal  substance is ; 

Carbon . . . . . . . . . . . .  . 
Hydrogen . . . . . . . . . . . 

Oxygen + N itrogen . .  . 

87.3 per cent. 
4.8 
7.9 

The ratio of  oxygen to ni trogen is  about 3. The average sulphur  
content of  the  ash- and  moisture-free coal is 1 per  cent .  The  specific  
gravity varies from 1 .3 to  1 . 5 ,  according to the percentage of  ash . 

Two samples of ash have been ana lysed by RØDLAND  ( 1 924) ; 

I l  

Si02 • • • • • •  , . . . . . . . . . . . . .  42 .89 49 . 93 
Ti02 . . . . . . . . . . . . . . . . . . . . 2.32 1 .87 
AI20. . . . . . .  . .  . .  . .  . .  . .  . .  . .  3 1 .7 1  42.28 

Fe20. . . . . . . . . . . . . . . . . . . .  1 5.89 1 .77 
M n O  . . . . . . . . . . . . . . . . . . . . 0.02 Trace 
MgO . . . . . . . . . . . . . . . . . . . .  0 .8 1 0.58 
CaO . . . . . . . . . . . . . . . . . . . . 0.E3 0.46 
Na20 . . . . . . . . . . . . . . . . . . . .  0.8 1 0.73 

K20 . . . . . . . . . . . . . . . . . . . .  2.43 1 . 50 
H20 . . . . . . . . . . . . . . . . . . . . . 0.73 0.4 7 

P20s . . . . . . . . . . . . . . . . . . . .  0 . 1 3  0.05 

SOs . . . .  . .  . .  . .  . .  . .  . .  . .  . .  . 0.29 0. 1 0  

98.56 99.74 

The low total of I i s  due to some u nburnt eoa! .  

I .  Cargo 1 923. 
I l .  Bear Is land .  No local i ty. 
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Analyses of 

� � " Seam " .c " � � � � " .. " � E .. 
.e .c .� .. ... 

o '0 � � 'O o. '" "" 
o U '" :; '" o Z ::;: « u :t [/J Z C u 

Devonian 
M i s e r y S e r i e s  

Main Seam 
1 "g" Miseryfje l l 0.48 1 8 .53 80.99 67 .32 4 .20 1 .44 8 .03 80.58 
2 Bottom layers (4) Pit · F 24 0.43 1 7 .07 82.50 - - 80 .55 
3 Top - (4 ) - - 1 .85 1 1 .92 86.23 - - - 8 1 .00 
4 Pit E 25,  Theti ngtjørnene 1 . 1 5 1 2.65 86.20 - 0 .86 80.00 
5 - F 25, Storl ona 2 .80 1 4.35 82 . 85 - - 0.63 - 78.50 
6 - G 25, Mjogsjøen 2 .93 1 2 . 60 84 .47 - 0 .8 1  79 .00 
7 - M 25, Langen 1 .50 1 1 .40 87. 1 0  - 1 .96 70.30 
8 Uppermost seam, Pit E 24 1 .40 1 2 .05 86.55 - - - 80 . 1 5 

Thetingt jørnene 

I T u n h e i m  S e r i e s  
A-seam I 

9 Upper part ofseam. A-mine , 1 .20 2 .50 96.30 83.36 4 .20 0 .60 8. 1 4 80.25 
Tunhe im 

1 0 do . Kapp N ordenski61d 0.70 2 .60 96.70 84 .92 4 .20 1 .05 6 .53 80.25 
1 1  Upper 65 cm. Tunheim 0.40 20.40 79.20 68.8 1  3 .62 0.93 5.84 83 .25 
1 2 Lower 45 - - 0 .38 2 1 .20 78.42 64 .37 3.88 1 .38 8 .79 82 .45 
1 3  - part - 0.35 26.75 72.90 62.35 3.35 0.85 6.35 8 1 .65 
1 4 Average of seam - 0.38 27 .03 72.59 6 1 .04 3.89 1 .06 6.60 8 1 .35 
1 5 Average ofupper part - 0.40 1 2.85 86.75 70. 3 1  3 .76 0 .96 1 1 .72 80.25 
1 6  0. 1 -0.4 m .  below roof, 0.47 6.44 93.09 83 .4 1 4 .32 0.73 1 . 1 7  3 .46 78. 1 1 

A-m ine 
1 7  Average of u pper part, 1 .09 4.64 94 .27 83 .26 4.80 0 .60 1 .35 4 .26 75 .97 

Tunheim 
1 8  Upper part o f  seam 0.75 7 .27 9 1 .98 82. 1 0  4.4 1 0.9 1 1 .24 :� .32 77.29 

Austervåg 
1 9 Upper part of seam, 0.92 22 .37 76.7 1 66.84 3.48 0.39 0.66 5.34 8 1 .62 

Tunhe im 
20 A-seam 0.60 6.70 92.70 8 1 . 1 8 5 .06 1 .25 0.90 4 .3 1  -
2 1  Upper 60 cm. Tunhe im 0.40 1 8. 50 8 I . 1 0  - - 2.03 - - 8 1 040 
2 2  L o w e r  35 - - 0.52 1 4.94 84 .54 - - 1 . 1 7 - - 82.68 
23 Bottom seam 1 5 em.  - 0.78 23 . 1 2  76. 1 0  - 0.77 - - 8 1 .47 
24 A seam 0.70 1 2.40 86.90 - - 2.66 - 8 1 .00 
25 - 0.80 1 0.50 88.70 - 1 .63 - 79.80 
26 - 0 . 6 1  1 6.24 83. 1 5  - ( 1 . 1 3) - 77 .92 
27 -- 0.64 4.67 94 .69 - - ( 1 .28) - I - 76. 1 7  
28 Cargo 1 920 0 .90 1 6.25 82.85 7 1 .43 4 .27 0 .43 6.72 R4 .20 
29 Average of 2 eargoes 1 92 1  0.65 1 5 .30 84.05 - - 8 1 . 1 0 
30 Average of eargoes 1 920-22 0 .7 1 1 5 .9 1 83.38 - - - -
3 1  Cargo (unsereened) 1 923 0 8 1 1 4.93 84.26 - - - -
32 3 eargoes (large) 1 924 2. 1 2  9.54 88.34 - - -
33 Average of 3 eargoes 4 .8 1 20 .94 74.25 - - -

(smalIs) 1 924 
34 B-seam, Tunheim 0.90 1 6 .05 83 05 69.9 1 3 .7 1 0.48 8.95 82.23 

Culm 
35 Core from borehole No . I 0.54 25.45 74 .0 1 64. 1 7  3.34 2 .7 1 0.87 

I 2.92 82.04 

36 Pit south of Nordhamna 0.70 12 . 1 0  87 .21 76.75 3 .89 3.37 3 . 1 9 82.90 
37 Upper beneh, Nordkapp 1 040 23.65 74.95 - 84 .20 
38 Lower - -- 1 .28 1 3.35 85 .37 - - - - 83.20 
39 Bright eoal , Pit G 24 , 0.97 1 1 .55 87.43 - - - 8 1 .30 

Hausvatnet 
40 Dull - - - 0.90 1 9 .45 79.65 - 82 .80 
4 1  Pit D 25 Flyvatn 3.85 6.08 90.07 - 0 .92 - 79.05 

l The percentages of moisture, ash ,  carban !  etc . refer to coaI as de l i vered . The same th ing appl ies to the calori fic 
va lue .  Coke, volat i le matter, and calorific  val ue of the pure coal su bstance are a lsD g iven . 
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� u 
� � �  u -:-
E 0 - ", !1  

_ al  .- al 
al U � U 

� u �  0 _  
'" " -'; " u " 

al '" " 
,; � --;  "tl �  "O Z ;.- c.l � Z � 

1 1 8.94 6,880 6,55 1 
2 1 9.02 7,086 6,878 
3 1 8 .57 7,357 7 ,08 1 
4 1 8.85 7,099 6,883 
5 1 8 .70 6,700 6,482 
6 1 8.07 6,766 6,543 
7 1 9.20 7,472 7 ,26 1 
8 1 8.45 7, 1 48 6,907 

9 1 8.55 8 , 1 90 7,956 

1 0  1 9 .05 8,294 8,064 
I 1  1 6.35 6,7 1 2  6,5 1 4 
1 2 1 7 . 1 7  6,489 6,277 
1 3 1 8.00 6,087 5/104 
1 4 1 8 .27 6.038 5,826 
1 5  1 9.35 7,309 7, 1 04 
1 6  2 1 .42 8, 1 67 7,93 1 

1 7  22.94 8, 1 38 7,873 

1 8  2 1 .96 8,089 7,847 

1 9  1 7.46 6,329 6, 1 37 

20 - 8, 1 1 0 7,856 
2 1  1 8.20 6,878 6,652 
22 1 6.80 7, 1 3 1  6,84 1 
23 1 7 .75 6,245 6,007 
24 1 8.30 7,500 7,27 1 
25 1 9.40 7,63 1 7,4 1 8  
26 20.34 -

27 2 1 .9 1  - -

28 1 4 .90 7 ,075 6,840 
29 1 8.25 7, 1 95 6,980 
30 - 7, 1 8 1  6,965 
3 1  - 7,235 
32 - 7,7 1 1  7,475 
33 6,320 6, 1 03 

34 1 6.87 6,95 1 6,76 1 

35 1 7 .42 6,3 1 8  6,052 

36 1 6 .40 7 ,575 7,360 
37 1 4 .40 6, 1 43 5,949 
38 1 6.52 7,248 7,028 
39 1 7.73 7,492 7,246 

40 1 6.30 6,694 6,493 
4 1  1 7 . 1 0  7,330 7,088 

GEOLOGY OF BEAR I SLAND 
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"" 

o 
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In pure coal 

" � 

E �  � E  

o "  - " al -u al 
� �  '" � "' U _ 

o '" al 1-. ._ 0 
c.l � -

" 
, " 0 -';  

� > --:-
° u � 

- '" al 11J ._ () z � -

76.62 23 38 ,8,495 8,2 1 5  76.94 23.06 18,589 8,34 1 77.50 22.5° 18,532 8,284 
78. 1 3 2 1 .87 8,235 7 ,982 
77.43 22-57 8,088 7,845 
78.6 1 12 1 .39 18 ,0 1 0 7 ,767 77.94 22.06 18,579 8,386 78.682 1. 32 8,259 7,984 

80.74 1 9.26 8,505 8,270 

80.30 1 9.70 8,577 8,343 
79.35 20.65 8,475 8,228 
78. 1 0  2 1 9O 8,275 8,008 
75.24 24.76 8,35 1 8,093 
74.83 25. 1 7  8,328 8,036 
77.69 22.3 1 8,425 18' 1 93 
76.99 23.0 1 8,78 1 8,530 

75 67 21 .33 18,633 18,353 
76. 1 2  23.88 8,796 8,537 

71.24 22.76 8,286 8,0 1 3  

- - 8,767 8,4 97 
77.56 22.44 8,48 1 8, 1 95 
80. 1 2  1 9 .88 8,435 8, 149 
76.68 23.32 8,206 7 ,9 1 0  
78.94 2 1 .06 8,63 1 8,372 
78. 1 3  2 1 .87 8,6J3 8,369 
74 . 1 5  25.85 -

75.5 1 24.49 - -

82.0 1 1 7.89 18,540 8,262 
78.28 ' 2 1 .72 8,560 8,30 1 

- - 8 ,6 1 2  8,357 
- 8,587 -

- 8,728 8,480 
- - 8 ,5 1 2  8,270 

79.69 20.3 1 8,370 8 , 1 1 9  

76.46 23.54 8,42 1  8,070 

8 1 . 1 9 1 8.8 1 8,687 8,453 
80.79 1 9 .2 1 8,253 8,005 
80.65 1 9.35 8,489 8,24 1 
79.73 20.27 8,564 8,289 

79.54 20.46 8,404 8, 1 56 
8 1 . 1 3 1 8 .87 8, 1 38 7,895 

I 
Remarks 

Sintering, hard, and 
strong coke 

Sintering, hard, and 
strong coke 

S intering, porous coke 
Sp . G . of eoal : 1 .32 
Poor coke Sp. G . of 
eoal : 1 .53 

Sin tering, rather hard 
coke 

Powdery coke 
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Analyst 

Dr. ] .  GRAM 1 9 1 8  
- 1 924 
- -

-- 1 927 
- -

- -

- -

- 1 924 

Dr. ] .  GRAM 1 9 1 8  

-

-

- -

-

--

-

Dr. N .  SAH LBOM 1 9 1 7 

--

-

-

Chem.  techn .  Versuchsansta l t  
Berl i n  
Dr. ] .  GRAM 1 9 1 8  

- -

- -

- 1 920 
- -

FENNELL 
-

Dr. ] . GRAM 
-

--

-

- 1 924 
--

- 1 9 1 8  

Dr. N .  SAH L BOM 1 9 1 7  

-

Dr. ] . G RAM 1 924 
- -

-- -

-- -

- 1 927 
O f  the analyses gi ven below, No. 20 has a l ready been publ ished by D I T T M E R  ( 1 90 1 ) ,  No. 35 by H O E L ,  KVAL­

H E I M  and S C H l V E  ( 1 9 1 8 1, Nos .  I, 9 - 1 9, 24 - 30, and 34 by GRAM ( 1 923), and Nos .  31 anj 36 by H O E L  ( 1 925).  

7 
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c U I m C O a I s .  As al ready m entioned elsewhere, the Culm seam 
is  unworkable, but  analyses have been made to ascerta in the character 
of these coals as wel l ,  and it appears that they are essential ly of  the 
same character as the Devonian .  They yield about 20 per cent. o f  
volat i les and 80 per  cent .  o f  fixed  carbon .  Fuel ratio : 4 .  The average 
gross calori fic  value i s  8422 c3. ls . , and the net va lue ,  8 1 30 cals. The 
8sh  content i s  about  16 per cent .  The average mean com posit ion of  
the  pure coa l  substance i s : 

Carbon . . . . . . . . . . . .  . 
H ydrogen . . . . . . . . . .  . 
Oxygen + N itrogen . .  . 

90.8  per cent .  
4 .6 
4.6 

Coal Reserves. 

M i  s e r  y S e r  i e s. I n  the area north of Miseryfje l l  tilere is an actual 
reserve of two mi l l ion tons .  In the central and south western part there 
are large potential reserves, mostly situated below sea-leve! .  

T u n  h e i  m S e r  i e s . Between Austervåg and  Kapp N ordenski61d 
there is ,  i n  three separate areas, an actual  reserve of 290 000 tons .  
Otherwise no  reserves of  Tunheim coals should be reckoned with . 

C u 1 m . No  coal reserves. 

The investigations carried out have shown clearly that Bear I sland 
has no  coa l  deposits worth working under present condit ions .  We have 
seen that the seams are al l  th in  and sp l i t  up  by partings o f  stone ,  and 
that  the coals are ,  as a ru le ,  h igh in ash . The seams are a l so  i rregular ,  
and on aCCollnt of  the many faults the coal areas are smal l  and scattered ,  
and not  sllitable for min ing .  

Wi th  regard to the various coa l  horizons .  we know that  the Culm 
seam ,  about  which such great hopes have been enterta ined ,  i s  utterly 
valueless. The A-seam of  the Tunheim series is found with a workable 
th ickness only in  the Tunheim area ,  but only i n  detached blocks, and  
with an  ins ignificant tonnage remain ing.  The Misery series conta ins a 
seam which , i n  the area north of Miseryfje l l  where the beds are als O 
but l i tt le d isturbed,  may possibly be fo·und workable i n  t imes o f  high 
coal prices, but not under present condit ions. 
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Fireclay. 

As quaternary m arine deposits are enti rely absen t, no  typical clays 
occur in Bear Is land .  The Devonian ,  however, contains many hori zons 
o f  clay-shale ,  of  which severaI m ight come under the heading fi reclay .  
(Clays which ,  in  the shape of  a Seger Co ne, do not bend unti l  a 
temperature of L S80 ° C (Cone 26) is reached ) .  

Analyses and tests have been carried out  on ly  with the  shales 
above and below the A-seam,  as ,  in  the event of  the tests yielding 
favourable results , these shales could easi ly be m ined with the coals .  
ANTEVS brought home samples of these shales i n  1 9 1 6, and they were 
tested by A ktiebolaget Ramens Patenter, H elsingborg, and Statsprøve­
anstalten, Copenhagen . 

Sample No .  1 .  Shale ( 1 -4 metres thick) below the coal .  
Sample No. 2 .  Shale ( 1 -3.5 metres thick) above the coal .  
At the request of  A NTEVS the fol lowing tests were made : 
a .  Fusi bi l i ty of  the clay (shale) . 

. b. Making of smal l  test bricks to determine plastic i ty ,  texture, 
shrinkage, and colour at d ifferent temperatures. 

c .  Chem ical composit ion of the clay. 
a .  The fusibil ity was determined i n  Copenhagen with the fol lowing 

results : No .  1 had a softening po int  between Seger Corle  29 and  30 
( 1 665 ° C). No .  2 melted at Seger Cone 1 2  ( 1 350 °) but d id  not lose 
shape at Seger Cone 6 ( 1 200 °) . The latter shale is therefore not 
refractory. b .  In order to make test bricks the shale was ground and 
s ifted ( 1 4  meshes per inch) ,  moistened , and shaped into bricks of  the 
size of 7 1  x 35 x 1 7.5  m m .  These were then dried and burn t  in 
a furnace at Seger Cones 6, 1 2, and 1 3  corresponding to temperatures 
of 1 200 ° ,  1 350 ° ,  and 1 380 ° .  

1 200 ° Colour 

Shrinkage (burnt) 
1 350 ° Colour 

Shrinkage (bumt) 
1 380 ° Colour 

Shrinkage (bumt) 

T 2 

Yellow l i ke ord inary chamotte 

7, 8.6, 5.7 per cent . 
Yellow like chamotte, but 
den ser than ord inary 
chamotte 

4.2, 3, - 1 0  per cent . 
Brown ish-yel low l ike strongly 
burnt chamotte . Rather dense 

4.4,  2 .9 ,  5 .7 per cent. 

Reddish-brown, well s intered, 
wi th yel low non ·vitri fied 
grain s 

1 .4 ,  1 .5, 5 . 5  p e r cent. 
No. 2 i s not a re fractory clay, 
as the brick at this tem­
perature becomes fused and 
s inters with a porous texturt; 

That the shrinkage of the thickness of the brick was negative is 
due to the stronger pressure to which this brick has been subjected during 
the shaping, hence the enlargement. Both clays were non-plastic when 
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m ixed wi th  water, but beca me plastic when kneaded.  They bot h sh owed 
a tendency to swe l l .  No .  2 gave off gas when the sample sintered. 
Organic matter, pyrites ,  and partly l ime may cause evolut ion of gas. 

c .  Chemica l  composit ion of the clay. The c lays have been ana­
lysed by Statsprøveanstalten i n  Copenhagen with the fol lowing resu l t  
( in percentages) : 

l 2 

As de l ivered I Dried at 1 20 '  As de l ivered Dried at 1 20 = 

Si02 • • • • • • • • • • • • • • • . • •  44.0 44.6 58.0 28.4 
Fe20a . . . . . . . . . . . . . . . . .  2 .6 2.6 4 .8 4 .8 
AI203 . . . . . . . . . . . . . . . . .  32 . 1 32 .5 24 . 1 24 .3 
CaO . . . . . . . . . . . . . . . . . .  -
MgO . . . . . . . . . . . . . . . . .  0.4 0.4 0.3 0.3 
19nit ion loss . . . . . . . . . . .  1 6 .3 1 6 .5 8.6 8.7 
Hygroscopic water . . . . .  1 .3 I 0.7 I 

The Al20g content i n  No .  1 is rather high , wherefore a melt ing 
point higher th:m Seger Cone 30 ( 1 670 °) should be expected , but 
Fe20g and "rest" (alkal ies) a re considerably higher than in the Swedish 
fi reclays, the fusibi l i ty point and compositions o f  which, compared with 
the Bear I sland clays, will be found in the fo l lowing table : 

I Test brick, 
shape as given above. Composition of heated 

sample 0'6 Cf) '" Fusion point 

I 
Total shr i nkage by 

o; 
S .C . 6 S .C . 1 2  S .C . 1 3  Si02 Fe203 Al203 CaO MgO � 

Bear l .  No. 1 S .C . 29-30 1 665 ° 7.8 3 .6 3.7 per cent. 53.7 3.2 39.2 - 0.5 4.4 
Bear I .  No. 2 S.C. abt. 12 1 350 ° 64 .3 5 .3 26.7 0.3 3.5 
Hoganas S .C . 29-30 1 665 ° 63.72 2.80 30.80 0.52 0.53 1 .63 
Bjuf K S .C . 3 1-32 1 700 " 59.36 2 .27 36.43 0.72 0.44 0 .78 
Bjuf F S.C. 33-34 1 735 ° 55. 1 6  2.62 4 1 .32 0.42 0. 1 5  0.33 

To sum Up : No .  1 sample of  shale below seam A at  Tunheim 
is  a fi reclay shale suitable for the manufacture of  refractory bricks of 
a quality corresponding to the Swedish brand " H 6ganas" . Fresh ly 
dug the shale is nearly non-plastic ; to become plastic i t  must weather 
or undergo wet grinding. 

NO . 2 sample of shale , above the same coal-seam , is o f  no value as 
a fireclay on account  of i ts point of fusion not being h igher than 1 350 ° .  

The question of exploit ing the fireclay d eposits has  no actuality a t  
the present t ime,  especial ly after the closing down of the mine ,  but i f  
i n  the future the  fi reclay shou ld ,  for some reason or  other ,  become of  
value,  the results of  the investigations a l ready made would be useful ,  
and we have therefore incorporated them in th is  paper .  
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Minerals.  

The occurrence of ga len a has be en known since 1 603 (p .  I I l) .  
I n  h i s  l ist of m inerals from Spitsbergen and Bear I sland N ORDEN­
SKIGLD ( 1 875) gives from the latter the  fol l owing minera ls  : Barytes, 
blende, galena ,  s i lver (?), and witherite .  To these should be added 
calcite and pyrites. The reputed occurrence of s i lver recorded by 
NORDENSKIGLD is  only correct i f  thereby is meant si lver contained in  
the galena .  N o  other s i lver  minera ls  have ever been found .  

Pyrites occur as smal l  lenses and impregnations in some of the 
Devonian sandstones, giving rise to rust-coloured zones. 

The mineral occurrences of economic im portance are a l l  situated 
with in  the Hecla Hoek a rea , where veins of  galena ,  with or  without 
blende, and with barytes as  a gangue, are found in  a num ber of places. 
The veins ,  nearly always thin, strike E-W, in  some cases N -S, 
and occur in  the dolomites and l im estones, more frequently  in  the former.  
The Slate-quartzite series i s  never traversed by m ineral veins .  The 
veins of the Older Dolomite series (see geo! .  map)  appear to be  more 
regular than the deposits in  the Y ounger Dolomite and the Tetradium 
Limestone, these being more of a patchy nature. 

In the cl iff north of  Russehamna is seen a conspicuous vein of  
barytes with galena ,  and in  1 9 1 6  a l i ttle \Vork was done here (conducted 
by ANTEVS) . The  vein is  steeply dipping,  and strikes N 80 0 W. 
Accord ing to ANTEVS the width in the c l iff is 0.32 metre, being the 
same for 37 metres in land .  For the next 80 metres the vein has l ittle 
o, no galena ,  then come 30 metres with galena ,  whereupon the  vein 
seems to pinch out. Ten metres from the p inch-out the width is  
0 . 1 1  metre. The percentage of  ga lena was estimated at  50 (by vo lurne) .  
A I ittle to the north there is another vein , but it is very thin and of  
no  va lue .  The ga len a conta ins 86 per cent. Pb, and ,  accord ing to an 
analysis by Professor HøYER,  nearly 0.03 per cent .  Ag .  

The ga lena occurs in  id iomorphic crysta ls ,  particu lar ly near the wal l s  
of  the vein . The  crysta ls  are developed \Vi th cube and octahedron.  
South of Kapp N ilsson there is a ve in of barytes with l i tt le or  no 
galena .  Some work was done here in 1 9 1 8. 

I n  October  1 924, Messrs. THETING  and ORVIN discovered loose 
pieces of galena on the eastern s lope of the hi l l  west of Kr i l lvatnet, 
southwest of  Russehamna .  In 1 925 exploratory work was commenced .  
The loc]tion of  the occurrence is  60 metres east of  the trigonometric 
station on the hil l ,  B lyhatten , and 1 05 metres above sea- leve! .  The  
d istance, as the crow fl ies ,  to Norske hamna is  600 metres, to  Russe­
hamna I ki lometre, and to Kvalrossbukta the same. The deposit 
o:curs in  dolorn i te and consists of in tersecting veins of coarse galen a 
and barytes. The steeply dipping veins strike E-W and N -S .  
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Good patch es of galena occur, particularly where the ve ins  intersect. 
Light-coloured blende is found as a rarity. Lenses of galen a are 
also found : the biggest had a length of 3 metres and a maximum 
width of 0 .40 metre .  The tota l  width of the ore-bearing zone is about 
1 5  metres and the length 25 metres. Trenches north and south of 
th is  zone have only revealed traces of barytes, but no  gale na .  

During the  win ter 1 925-- 1 926 a crosscut and levels were driven 
i n  order to explore the deposit further, but only impregnations and 
smal l  patches of galena were met with , and work was therefore 
suspended as  the deposit proved too l im ited. During the summer of 
1 926 75 498 ki logram mes of lead-ore were shipped from Russehamna 
i n  two cargoes, analyses of which gave 70.70 and 76.475 per cent. Pb.  

I n  the same year a new occur rence was discovered west of  the 
big bend of Russeelva, and a t  an  elevation of  about 75 metres. Here 
good lumps of galen a were found ,  and the place was examined by 
SYVERTSEN with two trenches 5 metres apart .  They both showed rock 
with lumps of galena (and barytes) over a width of 4 metres. Prospeeting 
work i n  the summer of 1 927 has shown th at  the ore-bearing vein of 
barytes occurs in  a mass of calc ite about 8 metres th ick, and is striking 
north-and-south and dipping from 1 0 °  to 60 ° E. The length a long the 
strike is ,  at  the surface, about 50 metres, and a width varying from 
0.5 to 2 metres. The ga len a occurrence is situated near the big faul t ,  
the course of which is  from Sørhamna ,  along the right side of  Russe­
elva to the mouth of  Ymesdalen .  Here galena and blende are quite 
common in  the brecciated rock near the fault .  The mineral-bearing 
solutions have, one is  led to believe, especia l ly circulated along the 
faults , these being the easiest channe ls  of approach . 

Galena has been found i n  severai other places : at the mouth of 
Russeelva  and on Måkeholmen (Gull I s l and) .  In the former place the 
veins a re only 5-6 cm. th ick ; dip vertica l ,  and strike E N E. The 
minerals are blende with galen a and barytes. The country rock is a 
dark dolornite b reccia .  I n  the southern part of Måkeholmen a vein of  
galen a occurs, being quite r i ch  on the eas t  s ide ,  but  pinehes out towards 
the west . Galena is  said to occur i n  big lumps in Y mesdalen, but so 
far the place has not been refound .  Weathered galena is of a gre y 
colour very s imi lar  to the dolomite and l imestone, and is therefore 
on ly found by chance .  

Mining. 

Mining was com menced a t  Tunheim in  1 9 1 6. Al l  lhe  workings 
were started on the outerops of the A-seam j ust to the  south east of 
the cam p. The first workings were qui te near the sea . In 1 9 1 9  a 
new mine ,  the A-mine ,  was opened up about 200 metres in land .  This 
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m ine was abandoned in  1 923 and work transferred to the C-mine,  
270 metres SSW of the A-m ine, and opened up in  1 920. The C-mine 
was closed down on Sept. 1 9, 1 925 and coal-mining on Bear I sland 
was thus brought to an end .  The fol lowing description of the workings 
apply to the condit ions in  the summer of  that year. 

The coal worked was the A-seam ,  the lowest seam of the Tunheim 
series. This series outerops in  the c l iffs east of Tunheim ,  parts of  the 
outerop being below sea-level . The d ip  is fa irly uniform , in the C·  
m ine the  average rate of inclination is  R O  SE.  The seams rise land-

Fig. 5 1 .  C·Mine, Tunhe i m .  
Underground work ing·place. - P.  Berge phot.  1 924. 

wards, so that they all outerop on the plateau,  the distance of the 
outerops from the coast being from 0.2 to 0 .6 ki lometre . The d istance 
from the m ost northerly (Austervåg) to the most southerly outerop is 
3 ki lometres. Two faults spl i t  the area south of Tunheim into three 
un its . The faults strike northeast and hade 20 ° N W, with downthrow on 
the northwest side. The vertical throw of  the fault nea rest Tunheim is 
1 6.6 metres, and of that south of it about 50 metres .  Mining has been 
confined to the two northern units, and from 1 9 1 7- 1 925 1 1 6 094 tons 

. was exported (inel . bunkers) . 
The yearly exports wil l  be seen from the table on page 1 38 .  The 

north block has been a lmost worked out ,  so that there remains on ly  
coa l  near the outerop and in in ferior areas of the  seams .  The midd  le 
b lock conta ins about 1 30 000 tons ,  of  which about 25 000 tons has 
been extracted .  Making a l lowances for outerop coa l ,  about 90 000 tons 
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of  extraetable eoa ls  is left in the rriine .  The Southern area is  very 
narrow ; the seam l ies near the surfaee and is therefore hardly 
workable. 

Now to the seam itself. The roof eonsists of dark shale, fa ir ly 
st rong and tough , and has a thiekness of from 0.50 to 1 .50 metres. 
Above the shale eomes hard grey sandstone. About 7 eentimetres of 
the shale ,  immediately on top of  the eoa l ,  always eame down when 
the eoal had been removed, and was partly pieked out in  the mine 
("draw slate" ) . The th iekness of  the good eoal varies from 0.60 to 
0.70 metres, averaging 0.66 metres. The good eoal has a bright lustre ,  
and i s  as  a ru le  very pure. Oeeasion al ly there is  found a thin band 
of  impure eoal in the upper part of  the seam .  Streaks o f  pyrites are 
not uneommon .  

Fig. 5 2 .  A-Mine ,  Tunhe i m .  
Dr. Irra l l  phot .  1 923. 

Below the good eoal eomes a peeul iar hard-burning eoal with a 
du l l  l ustre , having a thiekness of from 0. 1 5  to 0.35 metre,  averaging 
0 .30 metre. I ts ash-eontent i s  high, and this eoal was left in the mine .  
Then eomes 0. 1 0  metre of  sha le fol lowed by 0 .50 metre of eoa l  and 
shale, then 0.5- 1 .0 metre of sha le, and fi nal ly sandstone of great 
th iekness. 

Broadly speaking, the strueture is qui te regular ,  but min ing revealed 
a num ber of  smal l  faults , p inehing-outs, and other  i rregularit ies not  vis ib le 
a t  the surfaee, making work in  some plae�s very troublesome.  

The main s lope of the C-mine has the bearing S 63 o E and  an 
ave rage rate of inc1 inat ion of 8° .  The distanee from the m outh to the 
first fault is 270 metres. On the other s ide of  the fault ,  on the up­
th row side, the seam l ies 1 6 .6 metres higher .  From the slope a rise . 
was driven to the seam behind the fault , and a fter reaehing it , the slope 
was eontinued in the eoal in  the same d i reeti ons as the s lope from th.e 
surfaee . When work was suspended in  1 925 the slope had advaneed 350 
metres from the fault ,  and had then 1 20 metres to go to reaeh the next fault .  
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The co a ls were worked outward from the ma in  slope, a l l  being 
taken out at the fi rst working. To protect the main slope and a ir-course, 
pil lars of a th ickness of 1 0 metres were left .  From the ma in  s lope ,  
a t  every 40 metres, p laces 1 2  metres wide were driven along the strike, 
which was roughly  at right angles to the main slope, and with packwal ls 
on either s ide .  The m aterial for these wal ls was obtained fro m  the 
ripping (rernoving the floor for the purpose of admitting wagons) .  
Such a place forrned a mother-gate, and was a winn ing-place. On  the 
up-dip side, a t  intervals o f  1 2  metres, openings were left through the 
packwal ls as  the place proceeded . From these open ings gateways were 
carried forward to a d istance of 28 metres, when they holed into 

Fig. 53. C-Mi ne, Tunhe i m .  
View from the east. - G .  Horn phot.  26/8 1 924. 

the mother-gate of the adjo in ing flat .  The gateways were carried for­
ward with a front of 1 2  metres , that nearest to the ma in  s lope ahead 
of  the next, and the working face thus forrned a step-I ine (Iongwal l  
i n  steps) .  

The method of  venti la tion was very simple .  By a fan the a i r  was 
brought along the working face with the hel  p of brattices and doors, 
and after having passed the working p laces final ly reached the return .  
To venti late the workings south of the faul t  a r ise was driven to the 
surface, where a smal l  fan was instal l ed .  The a i r  current always blew 
against the tramming of the ful l  wagons. 

In the A-mine the coa l  was partly undercut by machine (Diamond 
Coal Cutter) . The cut  was pl aced in . the upper part of the hard coa l ,  
and the  seam was  then wedged or  shot  down . The hard  coa l  and the 
underlying ·shale were then ripped and used for packwalls .  At a l ater 
date al l  the coal was shot from the solid by handdri l l ing and blasting 
with coal dynamite. Per kilogramme of dynamite about two tons of 
c leaned coal was obta ined .  The volurne excavated corresponds to 30-35 
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per cent. increase on that  figure. The coals make l i ttle dust, and as the 
a ir  is very humid there was very l i ttle danger of  coal-dust explosions 
occurring. Fire-damp was never noticed 1 .  Electric safety lam ps,  mostly 
of the Oldham type, were however in  general use. In each winning 
place were two hewers, and they also had to tram their wagons to the 
main slope. The main haulage was effected by means of a winding engine 
p laced at the mouth of the slope. The d irect-rope system was used . 

The rates of pay were per wagon (460 kilogrammes net) and 
included hewing and tramming. With a tramming distance of up to 

Fig. 54 .  C -Mine ,  Tunheim.  
Showing engine,  wagons, steam-shovel, and  stock-p i le .  - P .  Berge phot. 1 924 . 

1 00 metres the rate was Kr. 2.50 per wagon,  with an addit ional Kr.  0. 1 0  
for every 1 00 metres increase of the tramming distance. The rate 
for ripping was Kr. 1 5 .00 per metre. Ammunition , etc. was provided 
by the men. From the p rice a deduction was m ade proportionate to 
the percentage of waste rock removed in the screening plant. Should 
the waste exceed 20 per cent ,  th is deduction would be more than 20 per 
cent .  With a tramming distance of  1 00 metres, two men could do 25-30 
wagons per sh ift of 9 hours, and per month about 500 wagons o r  
250 tons. The average earnings of t he  hewers were Kr .  2-2.50 pe r  hour ,  

I I n  th i s  connection i t  shou Id  be mentioned that when borehole N o. 7 ( 1 924) was 

vis ited i n  1 925, a l i ttle gas was noticed to escape, especial ly when stirring the water 

in  the hole .  The gas was odourless and i n flammable and must have been m ethane, 

originating from the th in Culm coal-seam p ierced by the hole at a depth of 35 
metres. As this seam outcrops close by, the gas found must have been trapped 

by a small  faul! .  This  suggests that gas may be found behind faults .  



GEOLOGY OF BEAR ISLAND  1 07 

day-work was paid at the rate of Kr. 1 .40. Food, cooking, c 1eaning of 
the men's quarters, and so forth , were paid by the men at  cost-price, 
and averaged about Kr. 1 20.00 per month .  The above prices were 
those rul ing in 1 925 1 •  

When the coal had been raised from the mine i t  \Vas sorted on 
shaking screens into three sizes : Large above 1 1 /2 inches, nuts above 
l inch , and smalls below l inch . Stone and the poor coal from the 
bottom of  the seam were removed on two picking beits. The amount 
of waste rock was about 1 7-20 per cent .  of the total tonnage raised . 

Fig. 55. Coal-pocket, Austervåg. 
Steamer (I 1 80 tons ctw.) loading. Looking east. - G .  Horn phot. 5 )7 1 924. 

Run-of-m ine  . . . . . . . . . . .  
C leanect Coal . . . . . . . . . .  
Waste . . . . . . . . . . . . . . . .  

Oct. 1 ,  1 923-Sept. 30, 1 924 Oct. 1 ,  1 924- Apr. 30, 1 925 

Tons Per cent.  Tons Per cent .  

27 749.0 26 44 1 .8 
22 689.3 8 1 .8 2 1 0 1 2.9  79.5 

5 059.7 1 8 .2 5 428.9 20.5 

In the period Oct. l ,  1 923-Sept. 30, 1 924 the output per sh i ft of 
9 hours was ( in  tons) : 

Run-of-m ine  . . . . . . . . .  . 
Cleaned . . . . . . . . . . . . .  . 

Per hewer I 
3 .92 
3.22 I 

Per underground hand,  
foremen i ncluded 

2.32 
1 .90 

Per underground 
& surface hand 2 

1 .09 
0.89 

I In 1 925 the average exchange value of the krone was 5.77 in  relat ion to the U. S. 

dollar (the par value is  3.73). 

2 I ncludes al l  persons paid by the company. 
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I n  the period Oct .  I ,  1 924-Apr. 30 ,  1 925 the quantities produced 
o f  the d ifferent grades wert: as fol lows : 

Large 1 0,245.0 tons 

N uts 1 ,664 . 6 -

Smal J s  9 , 1 03.3 -

* Determined in the mine  laboratory. 

Per cent .  

48.76 

7 .92 

43.32 

Per cent .  ash * 
1 0.95 

1 8.96 

2 1 .60 

The stock-pile was situated at the mine entrance. Large and nufs 
were stored and shipped toget her .  

During the shipping season , j une-Septem ber, the coal was trans­
ported 1 . 2 kilometres by rai! (gauge I metre) to the loading plant  in 
Austervåg, where there is storage accommodation for about 1 ,000 tons .  
The coal was carried i n  steamers of about 1 ,200 tons deadweight. 

North Norway provided the market for the Bear I sland coals .  
Large and nuts were used by the coastal steamers ,  and smalls for 
industrial purposes

' 
(AlS Sydvaranger) . 

Dril l ing. 

Dril l ing in an Arctic country l ike Bear I sland ,  where the upper 
part of  the ground is permanently frozen , presents some features of 
interest, and the fol lowing notes may prove of  some use for future d ril­
l i ng operators. The notes are based upon the report of the engineer 
in charge of  the drill i ng  in 1 924, H .  MERCKOLL,  and our own experi­
ence in  1 925. 

A l ight dri l l ing plant (oi !-engine driven, 5 hp .  Bol inder) from Norsk 
Diamantborings A lS, Oslo ,  was used . The apparatus consists of a dri l l  
crown with a s lot cut i n  i t ,  be ing attached to a core barreI which is in  
turn  attached to  a barrei for col lecting the mud,  and the whole  is 
coupled to a co lumn of  hol low rods tha! i s  rotated at the surface .  
Ch il led shot or  steel grit is  in troduced in  the fl ush  water, and  fi l lds  its 
way beneath the crown and grinds an annular space. The ground rock 
is brought to the surface with the flush ing water, part of the mud 
sinking and gathering i n  the  mud barreI , whilst the  core mounts in the  
core barreI and i s  retained in it by pumping  down rock de bris which 
j ams the core .  

This method proved sui table for the rocks encountered, predomin­
antly hard sandstones ,  but a lso shales, conglomerates, and coal-seams ,  
a l though i t  was not a lways easy to get  fu l l  cores  of  the friable coals .  
I n  certain soft shales the steel gr i t  got pressed into the shale, and the 
advanc,:: in such strata was therefore slow. 

The diameters o f  the crowns used were : 5 1// ' , 4 1/4" , 31// ' ,  and 2 1 // ' ,  
giving co  res  of  4" , 3",  21 /4" ,  and 1 1// ' .  
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The dri l l ing speed is a lmost independent of the diameter, and with 
the 41// ' crown more than 40 metres per week has  been atta ined in 
h ales of  less than 1 00 metres (2 shifts of 1 2  hours) .  As the hole gets 
deeper the lowering and raising of the t ools will naturally retard the 
advance. The wear of the crown is 1 - 2 centimetre per metre dri l led,  
varying with the character of the rocks penetrated .  The consumption of  
steel grit is about  3 kilogramme per  metre. 

The precentage of care depends upon the d iameter and the character 
of the rocks pierced, smal l  d iameter and caving strata giving, of course,  
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Fig. 56. Borehole No .  9. Weekly dr i l l ing, and average advance per sh i f!. 

8 Wee ks 

l ittle core. U nder favourable condit ions the percentage of  co re has been 
90. To get good co res a crown of not  less than 41// ' shou ld  be u sed . 
The coals are rather friable and give l i tt l e  core, unless great care is  
exercised. In  1 924 toothed crowns were used successful ly th rough 
coal -seams.  

As the upper part of the hole i s  apt to cave,  partly owing to 
thawing, l in ing tube should be inserted down to, say, 25 metres .  The 
frozen ground on the isl and  extends down to a depth of 50-75 metres. 
When dril l ing with a larger diameter i t  was not found necessary to use 
a low freezing sol uti on as  flush water, as the lake water had a suffici­
ently h igh temperature to prevent freezing ; however, when dri l l ing was 
i nterrupted for a protracted period i t  was necessary to pour a strong 
solution of  ordinary sa l t  or  calcium chloride in to the ho le ,  to  prevent 
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the formation of i ce .  The dri l l ing itself thus gave no  special d ifficult ies, 
the d ifficulty consisted in transporting the heavy pieces of the plant 
across the stony wastes. If possible, the outfit should be brought to the 
dri l l ing site when the ground is  covered with snow. 

Below fol low various data from No. 9 Bore in the central part 
of the  island . 

Depth of hole : 223 .50 metres. 

72 per cen t .  sandstone ,  28 per cent. shale, sandy sha le ,  and coa l .  
5 1/4" crown to  27.63 metres, l in ing  tube to  th is  depth . 
4 1 /4" crown to 223 .50 metres .  

Core percentage : 

With 5 1/4" crown : 7 1  ( Iow on account of  caving  s trata near the surface) . 
With 4 1 /4" crown from 27.63 to 1 4 1 .90 metres : 92. 
With 4 1 /4" crown from 27.63 to 223 .50 metres : 86. 
Total for the hole : 84. 

The weekly advance and average rate of  advance per sh ift wil l  be 
seen from fig.  56. 

The maximum advance per sh ift was 6 .40 metres. 
During the dri l l ing was used : 

600 ki logrammes steel grit, i .  e . ,  2 .7  ki logram mes per metre . 
6 barreIs ( 1 60 kg) solar oil , i .  e .  , 4 .3 kg per metre. 

40 l itres kerosene (for starting up the engine) . 
90 kg lubricating oi l . 

I 5 1/4 " crown.  
6 4 1 /4" crowns .  

Crown wear I cm per metre dri l led, or, as the wearing part of 
the crown is 327 mm, 30 metres dri l led per crown . 

3 core barre1s .  
3 mud barreIs .  

List of Borehales. 
Borehole  No .  1 .  1 9 1 6  Laksvatn et  S .  1 54.50 metres 1 54 .50 metres .  

2. 1 9 1 8  Tunheim 80. 1 4  

3. " 1 20 . 1 1 
4 .  - Laksvatnet " 2 1 9.58 

" 5.  - ElIas jøen " 1 69.36 589. 1 9  

" 6 .  1 924 Tunhe im N .  1 90.30 

7. - Hausvatnet " 233.92 

8. - Tunhe im  ., 1 1 2 .64 536.86 " 
9 .  1 925 V .  Flyvatn " 223.50 223.50 

l 504.50 metres 

I n  1 9 1 8  and 1 924 two dr i l l ing plants were used : 

S. Svenska Diamantbergborrn ings Aktiebolaget, Stockholm.  

N .  Norsk Diamantborings A/S, Oslo .  
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History of Bear Island. 
Probable Norse Discovery in the Middle Ages. 

I n  the " I celandic Anna Is" the discovery of a land ca1 1ed "Svalbard " 
i s  recorded for the year 1 1 94, and it may be that th is  land is identical 
with our Spitsbergen . The Norsemen, as we know, hunted along the 
edge of the drift-ice east of Greenland ,  and in some years the ice-edge 
may run towards Bear I sland .  It is therefore probable that the daring 
and skil led N orse navigators during their hunting and other cruises 
also came across the isolated arctic is le of Bear I sland .  However ,  n o  
records have been left o f  such a discovery, a n d  w e  sha1 1  probably always 
lack definite in formation on this point .  

Dutch Discovery, and Dutch and English Hunting 

in the 16th and 17th Centuries. 

I n  1 596 a Dutch expedition was sent out from the Netherlands for 
the purpose of discovering a northeast passage to China .  The expedition 
consisted of two vessels, one of which was commanded by J ACOB VAN 
H EEMSKERCK and the other by JAN CORNELISZOON RU p ;  WILLEM 
BARENTS accompanied H EEMSKERCK with the rank of chief  p i lot ,  and 
was the virtua l  leader of the expedition .  On  J une 8 they sighted an  
is land,  which was  reached the  next day .  The latitude was  determined 
74° 30' . (DE VEER ( 1 598) .  GERRIT D E  VEER accompanied Barents on h is  
expeditions ,  and has written the account of  the voyages) . 

On the fo1 1owing  two days they went ashore, co11ected eggs, and 
had some dangerous experiences in  the steep cl iffs. 

On  the 1 2th an incident h appened that gave rise to the name of 
the isle .  That morning they saw a polar  bear "which we rowed after, 
thinking to cast a rope about her neck" .  They had a fight with the 
bear, which was at last killed with an  axe, whereupon "we brought her  
i nto JAN CORNELISZOON ' S  ship ,  where we flayed her ,  and found  her 
skin to be twelve feet lang. This is land we ca l led the Bear I sland . "  ( H et 

Beyren Eylandt) .  On  J une 1 3  they departed ,  sai l ing a northerly course. 
In 1 603 an  English expedition with the ship "Grace" of fi fty tons 

fitted out by Sir FRANCIS CHERR IE  (a member of the Muscovy Company) 
and headed by STEPHEN  BENNET ,  vis i ted the island .  In the work by 
PURCHAS ( 1 625), we find  the narrative of  the voyage by WILLIAM 
GORDON,  and it is  related how they went  ashore, where "at  our  com­
ming on Land ,  wee did see two Foxes, one white, the other Blacke . 
Thus spending most part of the day, wee returned aboard our sh ip 
without any profit : only one of our men tooke up  a piece of Lead . . .  " 
The "Iead" found on the shore was, of  course, galena ,  which occurs in  
ve ins  in the  southern par t  of  the island .  
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I n  1 604, BENNET on board the " God Speed" o f  sixty tons ,  belonging 
to Mr.  WELDEN ,  a merchant, visited the island again to catch walruses. 
They arrived on july 8. When they had returned to London i t  was 
decided to call the island Cherrie I sland ("Cherie Is land") after the 
patron of the expedition , so BENNET  was evidently not aware of the 
Dutch discovery. Cherrie Island ,  later corrupted to Cherry 1 . ,  i s  to a 
certain extent sti l l  used on British maps,  but th e name Bear I sland 
certa in ly has the priority. 

In 1 605 they returned in the same ship. B E N N ET found galen a in the 
solid rock , and brought 30 pounds of  i t  to London.  That summer they 
nearly lost the ship, tel ls JONAS POOLE,  i n  a co ve south of "Mount 
Misery" , which got its name when they were in  th is  distress. I t  is not 
qu ite clear wh ich of the mountains the name was applied to. I t  may 
also have been the h i l l s  now known as Antarcticfjel let .  

In 1 606 BEN N ET and WELDEN with the " God Speed" , accom panied 
by a pinnace of twenty tons were again on Bear I sland from july 3 to 29. 
They made a huge catch of walruses. When there was no  ice the 
animals came on land in  great num bers, and in six hours BEN N ET and 
h is  companions k i l led between seven and e ight  hundred. 

I n  1 608 another voyage was made by BEN N ET and WELDEN , and 
when they returned that year they had "3 1 .  tunnes of Oyle ,  and one 
H ogshead , one barrel I ,  and one terce of Morses teeth : besides 400, 
other teeth . "  There was also a second ship here this year ,  namely  
the " Dragon" ,  belonging to  a brewer of S t .  Catharine 's (BARROW ( 1 8 1 8) ) .  

On the expedition in 1 609, J ONAS POOLE ,  who had taken part  in  
the previous expeditions s ince  1 604, cl a imed the i s l and on behalf of 
the Muscovy Company i n  London "and set  up an Ensigne in  token of 
our possession of the I l and" .  On Måkeholmen ,  he  found "three Mynes 
of Lead U re" , and on the north east coast they made the first discovery 
of coal : "The eighteenth day, wee went to the North side of the 
I land [ i .  e .  Bear 1 . ] ,  and  in  our way wee found good Sea-coales 1 to 
burne : some wee tooke wi th us to try them,  and found them good" . 
Many polar bears were ki l led that sum mer. Also in 1 609 another English 
sh i p  was at the is land for hunting purposes. In 1 6 1 0  POOLE passed 
the island twice, but could not  land on account of the ice. In 1 6 1 1 POOLE 
also made a short vis i t  to the is land with the " Elisabeth " ,  but he 
scarcely landed that year .  The next  year, 1 6 1 2 , he was aga in sent  by 
the Muscovy Company with two ships' "Whale" and "Seahorse" .  On 
his arrival at Bear I sland he  found a ship from Hol land with an  English­
man ,  ALAN SALOWES, as pi lo t. 

I Old term al luding to the faet that Neweastle eoal was from early t imes brought by 

sea to London. 
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This ship must certa in ly h ave belonged to a merchant KIJN  because 
SALOWES related that his merchant later in  the summer "had brake h i s  
necke down a c l iffe" ,  wh ich KIJN actually did on Prince Charles Foreland .  

I n  the seventeenth century Spitsbergen became the centre of a 
most flourishing and profitable whale fishery ,  hundreds of  ships resarting 
here in the season. The record of Bear I sland is  practically a blank i n  
this period ,  bu t  i t  i s  very l ikely that t he  is land was constantly visited 
by the whalers on account of the good hun ting. 

In Spitsbergen the fi rst wintering (by English whalers) occurred 
in  1 630. The first wintering in  Bear I sland took place, as far a s  we 
know, in 1 700. In the autumn of that year the Dutch ship "de longe 
Arend" was on  the return voyage from Archangel ; off North Cape 
she encountered a storm and was driven northwards to Bear I sland 
(Nov.  3) .  The ship was wrecked and the crew was forced to w inter. 
Ha l f  of  the crew d ied during the winter, and i n  the middle of  j uly ,  1 70 1  
the surviv ing five men left the is land i n  a smal l  boat, and reached 
North Cape safely on the 25th (ADR IAENSZ.  ( 1 702)) .  

Russian Hunting in the 18th Century. 

I n  the fol lowing years Russian trappers commenced hunt ing and 
spent  the winter on the i s land .  They called i t  Medvyed, i .  e .  the Bear. 
L ittle i s  known about Russian activity, but they are known to have 
wintered severai t imes, ane man even seven years. They disappeared, 
however, towards the end of the 1 8th century. The Russians have, it 
should be mentioned, shown a remarkable aptitude for faciilg the sol i tude 
and cl imatic rigours of  extreme Arctic countries l ike Bear I sland and Spits­
bergen . Remains of  Russian h uts are known from Russehamna ,  m outh 
o f  Engelskelva , and N ordhamna.  

Norwegian Hunting in the 18th and 19th Centuries, 

and Keilhau's voyage in 1827. 

In the year 1 790 PEDER ERICHSEN undertook a hunting voyage 
to Bear I sland in the brig " N icolay" of Hammerfest. On account of 
the ice i t  was not possible to get close to the is land.  The same year 
another h unting vesse l ,  " De trende Brødre" ,  Skipper HOUGE ,  was h unting 
in  Bear I sland waters and at Spitsbergen .  ( HAGEMA N N  ( 1 888)) .  Again 
i n  1 795 a merchant in  Hammerfest, in  partnersh ip  with some Russians, 
sent an expedition to Spitsbergen to hunt  and fish .  The same merchant 
i s  said to have participated in  the fitt ing out of a sh ip from Copen­
hagen for fishing cad at Bear Island (KEILHAU ( 1 83 1 ) , p .  232) . In 1 8 1 9  
a Brit ish trading con cern i n  Bodø sent a sloop with e leven men to try 
the hunting at Bear I sland and Spitsbergen .  Bear I sland was missed, 
h owever, but they gave good accounts of the h unting in Spitsbergen .  

s 
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This expedition seems to have marked the establish ment of  the N or­
wegian hunting industry in  Bear I sland (and Spitsbergen) ,  and from 
that year  vessels frequently crossed to the Arctic islands ,  where parties 
of  hunters often wintered . 

An Engl i shman ,  ARTHUR  D E  CAPELL BROOK, (( 1 827) , pp .  1 27--
1 29) who visited Finnmark (perhaps in  the year 1 823) tells us that  
early in  the summer of  1 820 Mr. KLERCK,  Alten ,  had despatched a vessel 
to Bear I sland ,  which he had fitted out for walrus fish ing. A catch of 
more than one hundred was made,  but when the vessel was loaded and 
ready to return to  Alten a furious storm arose, and the vessel was  
d riven by a tremendous wave so far ashore tha t  she was  left dry and 
undamaged . I t  was  im possi ble for the crew to ge t  her off. They then  
took a supply of  provis ions and a com pass, and left the i s l and  in  an  
open  hoa t  to try to make N orth Cape. For  eight days they  suffered 
great hardships .  N ot far from land they met an  English brig, probably 
return ing from  Archangel ,  b ut the waves were so high that i t  was quite 
impossible for them to get on board. At last they reached land near 
N orth Kyn,  whence they continued their voyage to Hammerfest. The 
1ength o f  the boat used was on ly fourteen feet. The year before the 
very same  boat had returned from Bear I sland under a lmost s imi lar 
c i rcum stances, thus preserving the l ives of the crew left on the is land 
because their vessel had been driven away in a storm.  Early in  the 
fol lowing season,  1 82 1 ,  Mr .  KLERCK sent  another vessel to get  out the 
cargo , but ,  un fo rtunately, i t  was found to be spo i led and useless. 

The same story is re1ated in  a somewhat d ifferent way by KEILHAU 
( ( 1 83 1 ) , p .  1 27) and H E N  K ING ( ( 1 90 1 ) , p .  34) , who  has heard i t  related by 
C. ROBERTSO N ,  a Ham merfest merchant .  They tell us that merchants 
from Hammerfest i n  1 820 despatched a vessel with a crew of eight 
men to Spitsbergen ,  but they came to Bear I sland where the crew went 
ashore. Storm and fog forced the skipper to return to Hammerfest, 
leaving the eight men on the barren is land .  Thus marooned the crew 
made their way to Norway in  an  open boat . It too:< them eigh t  
days t o  cross t he  sea  and t h ey  landed at North Kyn .  I n  Hammerfest t h ey  
were re-engaged by t he  s ame  skipper for a fresh trip ,  and t hey  once 
more went to Bear Is land, where they anchored at Nordhamna .  How­
ever, when the vessel was due home with 1 80 walruses, i t  was sh ipwrecked 
on the is land.  The men had for the second time that sum mer to make 
the passage to N orway in an open boat .  I n  spite of  the bad weather  
and  the heavy sea  they 1anded at Magerøy after a ten days '  voyage. 

KEILHAU and H ENK ING  thus relate that the two voyages took 
place in the summer of  1 820. According to CAPELL BRooK the first voyage 
must have taken place in 1 8 1 9. 

I t  seems most l ikely that the fi rst voyage must have taken place 
in  1 8 1 9. CAPELL BRooK had first-hand information from KLERCK h im­
self. H e  also says tha t  the second voyage took place early i n  the  
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sum mer of 1 820. Therefore it is quite unthinkable that an expedit ion 
had a lready been on the island the same year. I SACHSEN (( 1 92 1  b), p . 1 63) 
also says that, according to ANDREAS BUCK'S  records ,  KLERCK m ust 
have sent his first expedit ion about the year 1 8 1 9. 

I n  the two fol lowing years we do not  hear about any wintering 
in Bear I sland ,  but KEILHAU ( ( 1 83 1 ) , p .  1 1 4) tells u s  that the houses 
at N ordhamna were bui l t  i n  1 822 by two Hammerfest merchants (be­
l ieved to be AKERMAND and AAGAARD) ,  and thus i t  i s  very I ikely that 
there were winterers on the is land alw the fol lowing winter .  

In the winter of  1 823-24 we hear that SIGFRIED AKERMAND Senr.  
and AAGE AAGAARD, merchants ,  had nine men on the is land (F inmarks­
posten ( 1 874), p . 34) . They I ived in  the above-mentioned hut  at the 
present Herwigshamna .  The catch was three schooner loads of blubber ,  
h ides ,  and the tusks of  680 large and 70 smal l  walruses. 

In 1 824-25 there wintered 8 men from Hammerfest, sent by 
Mr.  CrowE,  Kaafjord i n  Alten . They arrived in  Septem ber and repaired 
the houses during the autumn .  They made a good catch ,  677 walruses, 30 
foxes, and 3 polar bears. Three men and a part of the catch were fetched 
on  july 23, 1 825. Three weeks later the vessel returned to fetch the 
remainder of the catch and the remaining five men , who i n  the mean­
time had fished 5-6 barreIs of cod. (KEILHAU ( 1 83 1 ) , p .  1 28- 1 32). 

The next year some of the same people wintered , but the catch was 
then less. I t  was a severe winter with northerly winds ,  and there were 
many polar bears, of which seven were shot .  

CAPELL B ROOK (( 1 827) ,  p .  1 30) says that "Mr. Crowe has recently 
establ ished small settlements there [Spitsbergen and Bear I sland] , on 
the plan of  the Hudson's bay company.  With respect to Cherie I sland , 
where the  experiment was first tried, it proved satisfactory in  a l l  
respects ; the fifteen persons who had been sent  out returned in  good 
heal th ,  after a residence of about a year,  bringing with them sufficient 
proofs that  the adventure had succeeded as a mercantile speculation" .  
CAPELL BROOK ctoes not mention in  what  year th is  happened.  

From Hammerfest 26 men wintered i n  1 825 and 1 828, says H EN KING  
( ( 1 90 1 ) , p . 34) , bu t  in  t he  l atter year they d i d  no t  make  such a large 
catch of walruses as in 1 825. We know nothing further about the  
expedit ion in  1 828. 

I 1 827, B. M. KEILHAU,  Professor of Geology at  the University 
o f Christian ia  (Oslo), set out with a German hunting expedition with the 
" Haabet" under BARTO v .  LOWENIGH to Bear I sland and Spitsbergen .  
KEILHAU was the pioneer of  scientific explorers in  these parts and has 
related h is  experiences in  a fascinating l ittle book ( 1 83 1 ) . The days 
from Aug. 20 to the 23. were spent ashore on " Beeren Ei land" ,  which 
name was then the usual one. KEILHAU made severaI geological obser­
vations .  He  noticed that a l imestone from which he  collected severaI 
fossiIs , later described by v .  BUCH ( 1 848) as being o f  Carboni ferous 
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age, was  overlying the c031-bearing sandstone series. I n  the pa per by 
v. BUCH is also to be found a smal l  out l ine map of Bea r I sland ,  being 
the first attempt at mapping this is le .  About the coal  in  Kolbukta 
he  says ( 1 83 1 ) :  " None of  these seams is more than two feet th ick ,  and 
they could not  be  of any im portant  use. " He  con siders i t  remarkable 
to find coal in such a h igh l atitude .  He gives a viv id picture of the 
hut in  N ordhamna ,  and the place where it stands : "The landing place 
is marked by a few wooden crosses from the Russian period ,  p l aced 
on the projecti ng crags, and severaI stone cairns erected by the N or­
wegians.  H ere were two or th ree old bo ats, and some barreIs and fish­
oil vessels lay scattered on the shore.  On a l arge, absolutely even field ,  
a few paces h igher up ,  there stood a long wooden bui lding composed 
of  three smal ler houses, namely ,  a dwell ing h ut ,  a store house, and a 
shed.  The houses were covered on the outside with walrus skins which 
had the fleshy side turned outward. These skins were ful l  of  green 
scum and a reddish putrefaction .  SeveraI such skins were Iying on and 
between the rocks around the bui ld ing .  Outside i t  stood a sledge, two 
old pulkhas and a grindstone ; further there were large heaps of  aulk 
skins and a mul titude of  egg s hel ls o f  gu l ls  and Arctic petre I s .  Insid e 
we found the  I iving room eminently sui ted to our purpose, it was wel l 
timbered, had one window, four  big bedsteads ,  a ch imney and an oven ; 
in the cei l ing there was a smal l  a ir -pipe,  wh ich could be opened when 
the ch imney pipe was shut .  . .  " 

KEILHAU'S  description i l lustrates well the typical appearance of 
these huts. 

I SACHSEN ( ( 1 92 1  b) ,  p .  1 64) says that an expedit ion from Hammer­
fest was fitted out for Bear Is land in 1 827. They sailed in a smal l  s loop,  
the " Haabet", and during the winter the seven men m ade a catch of 
700 walruses. Th e next year they were fetched by a small schooner, 
the " Fortuna" ,  which had to make three trips to carry the catch home .  
This expedit ion was fitted out by AAGAARD ,  AKE RMAND ,  and H ARTVIG 
j E NTOFT. j E N TOFT has certa in ly also taken part in  the fi tting out o f  the 
earlier expeditions of  AAGAARD and AKERMAND .  

This  narrative reminds us very much of the  expedition in 1 823·-24 
and i t  i s  not unl ikely that the expedition referred to took place at 
that t ime. KEILHAU used a vessel cal led " H aabet" in 1 827 , and there 
could not have been many vessels of  that name in  Hammerfest. 

1 829-30 seven men wintered on the island ( H EN K I N G ( 1 90 1 ) , pp .  
34-35). They got  1 20 walruses. They were brought to the  i s l and by 
FREDR .  TOLLEFSEN ,  schooner "Tri fan" , owned by AAGAARD and AKER­
MAND .  On the same trip he fetched three Fin J anders who had been 
on the is land that summer ( 1 829) to repair the houses for the winter. 
These Finlanders are sa id to have l ived on walrus meat for the last two 
months .  H ow long they had then stayed on the is land is not ment ioned . 
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I n  1 832, probably, a new expedition was fitted out by the same 
men and led by a Quain .  They came to grief, however, as  a l l  but 
one died ( l SACHSEN ( 1 92 1  b l ,  p .  1 64) ) .  I n  1 833-34 seven persons 
win tered in  Russehamna ; the next year they wintered again , but al l  
died . Here was formerly a Russian h ut, but a new one was erected 
by EBELTOFT and PETTERSEN from Tromsø in  1 833 or  1 834. The 
latter year  is usual ly given ( I SACHSEN ( 1 92 1  b l ) ,  but ,  as the men who 
wintered there in  1 834-35 a lso wintered the year  before, i t  i s  more 
l ikely that the hut dates from that year, as the Russian h ut was hardly 
fit to l ive in .  The Norwegian hut  i s  mentioned by j. G.  ANDERSSON 
in  1 899, when i t  was st i l l  there .  In 1 90 1 , however.,  Skipper FROSTAD 
says that nothing was left of the hut  but a heap of  logs. As i t  is not 
very l ikely that the house has fal len to pieces in  two years, most of 
the materia l  has probably been carried away by hunters. N othing 
i s  now left but the foundation . 

I n  1 84 1  a Norwegian expedition led by LARS BRUN I RGENS  win­
tered .  One of  the mernbers was HANS  I SMAEL EBELTOFT fro m  Berg 
in  Tromsøysundet ( I SACHSEN ( 1 92 1  bl) .  

I n  1 850 the sloop "Anna Margrethe" of Steinkjer ,  Skipper 
ANTON KLEVEN ,  lost her mast off the Norwegian coast ,  and drifted 
northward to Bear I sland,  where the crew wintered in  the h ut in  
Russehamna .  The sh ip was wrecked i n  a cove fa rther  south . The next 
year the men were rescued by DAN I EL DANI ELSEN ,  a skipper from 
Hammerfest, with the  sloop " Nordcap" , (Spitsbergen Gazette ( 1 897) ; 
I SACHSEN , ( 1 92 1  b) ) .  

I n  the fol lowing years the is land was only occasional ly visited, as 
hunting had not proved very remunerative. 

In 1 864, on August 1 7 , the smack " Kardine" of  Vardø with 
Skipper PEDER E.  PAULSEN and three sai lors ,  WilS wrecked on the 
northern point  of the is land .  The vessel  ran ashore in  a fog under 
double reefs ,  the wind be ing from EN E.  On  August 22 they left the 
is land in  a whaler and reached Galten on Sørøy.  (HENKING  ( 1 90 1 ) , p . 26) .  

I n  1 865 -66 SIVERT TOBIESEN ,  h unter and  skipper from Tromsø, 
wintered, and this wintering is well known through TOBIESEN h aving 
kept a dia ry . For the fi rst t ime on Bear I sland continuous meteorological 
observations were made by h im,  publ ished by A. E. N ORDENSKIOLD. 
( 1 870) . H is d iary has been publ ished i n  the year-book of the Nor­
wegian Geographical  Society ( I SACHSEN ( 1 92 1  a ) ) .  With six men and 
provisions and materia ls for a house, TOBIESEN was put ashore in  Nord­
hamna on july 29, 1 865. The ship, " Lydianna" of  Tromsø,  left the 
is land as early as Aug. 3 .  

The men at  once proceeded with the erection of the house adjoining 
the old one,  wh ich was used temporarily as l iv ing quarters, and on 
Sept. 2 the new house was ready for use .  
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During the autumn provisions for the winter, such as cod -fish and 
young gul ls ,  were collected , and many excursions on the is land were 
undertaken .  Thus, on Aug. 9, the hut in Russehamna was visited . 
TOBIESEN says about this : "Shortly before I left Tromsø I bought this 
house, which was erected by the crew who wintered there in  1 834-35. 
They were seven men, a l l  told . Below the house were found the skele­
tons of five men. The sixth we could not d iscover 1 .  The seven th, and 
the one who l ived longest, and was the leader, was carried to Norway 
by his brother and buried in  Havøsund.  As far as  I can remem ber, 
he  was al ive until the month of  March . I cannot describe my emotions 
when I held one of the skul Is i n  my hand. I ,  who 3 1  years ago, then 
a boy of th irteen ,  was co ok on board the same vessel that carried them 
across, and could st i l l  remember the names of  every one o f  them , 
wondered whose head I had in  my hand now. An inspection of the 
house showed i t  to be so damaged that i t  could not  be repaired ,  as i t  
needed much materia l  which we have not got. " West of h is house in  
Nordh amna, TOBIESEN found the remains of at  least I l  persons ,  and  
he  believed they were Russians ,  ki l led by the men who were to bring 
them home so that they might get possession of  the catch . The wintering 
of  TOBIESEN ended satisfactorily, though he got only one walrus, three 
bears and about fort y foxes, and on j une 1 9  the mem bers of the 
expedition were brought home to Norway. In 1 892 the house of 
TOBI ESEN was sold by Mrs .  MARTHA TOBIESEN to ANDREAS E.  SCHRØDER 
of  Tromsø, and in  1 899 the Tromsø Fishery Associat ion ( Tromsø 
Fiskerijorening) was granted 4,000 Kr. by the Government to purchase 
the house , on the condition that Norwegian  fishermen and h unters 
should be al lowed free use of i t .  (Res. Dec. 1 3 , 1 899) .  In 1 900 the 
Tromsø Fishery Association got a special grant of 2 ,500 Kr.  for the 
necessary upkeep , and Skipper FROST AD was a t  the island with his sloop 
the "Anna" from ju ly 27 to Aug. 30, 1 90 1 .  I n  a le tter dated j uly  27, 1 9 1 0, 

to the Norwegian Min istry of Foreign Affairs, the Tromsø Fishery Asso­
ciation announces that, by the purchase of the house of TOBI ESEN in  1 900, 
they con sider they have acquired a c1aim to the whole of the  is land . 
I n  1 92 1  the house was taken over by the coal company ,  Bjørnøen A . S . 

I n scriptions i n  the houses of Bear Is land indicate that the is land 
has been visited severaI t imes by N orwegian h unters. H E N KING has 
noted some of  these names, which show that  there have been such 
vi si tors in  1 868 , 1 874,  1 889, 1 89 1 ,  and 1 900. 

Scientific Expeditions in the 19th and 20th Centuries. 

We have a lready mentioned the pioneer expedit ion by KE ILHAU .  
I n  1 839, on j uly 2 1 ,  the French exped i tion in  the " La Rech erche" 
visited Bear I sland en raute for Spitsbergen (MARMIER) .  They mention 

1 I n  1 924  we found an o ld  skeleton west  of  Daudmannsvatnet. Perhaps it may 

have been one of  these winterers.  
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li Norwegian hut  on the north coast (erected by AAGAARD) ,  and the old 
Russian hut  west of the former. The Swedis� Spitsbergen expedit ions 
in 1 858 and 1 86 1  had not been able to cal l  at the is land on  account  of 
the ice and bad weather (CHYDENIUS ( 1 865) , p . 24), but in  1 864 the is land 
was visited by the Swedish expedit ions under A .  E .  NORDENSKIOLD 
(DUNER  & NORDENSKIOLD ( 1 867») .  A rough sketch map of  the is land 
�as drawn (ibid. p. 32) . I n  1 868 the Swedes were again there from J uly 
22 to 27 (NORDENSKIOLD ( 1 868») .  On  a cruise around the is land the 
steamer of this expedition , the  "Sofia",  partly used coals picked up ashore, 
th is being the fi rst t ime Bear Is lanq coals were used for raising steam.  

Fig. 57 .  Tobiesen's H us.  
H ouse i n  Herwigshamna bu i l t  i n  1 865 by the Norwegian seal i ng  capta in ,  Sivert Tobiesen of Tromsø.  

G .  H orn phot.  16 /9 1 925. 

The sketch map of th is  expedit ion is found in the publ ication  by 
H EER ( 1 87 1 ) , but was certainly no improvement, quite the reverse. 
A great num ber of  fossil plants were collected . Two years later (on 
J uly 1 2 , 1 870) A .  G. NATHORST" paid a brief visit to Bear I sland to make 
geological studies ,  and in 1 878 the Norwegian North Atlant ic Expedit ion 
visited the is land three t imes on J u1y 4 ,  23, and 3 1  (MOHN ( 1 882») .  

I n  1 89 1  LEO CREMER  ( 1 892) visited the  is land ,  being the m in ing 
expert  of a German expedit ion i n  the S .  S .  "Amely" (VON ZEPPEL IN  
( 1 892») .  On  J une 1 8, 1 892 A .  HAMBERG col lected a few p lan t  fossi Is i n  
Kol bukta (HAMBERG ( 1 894» ) .  I n  1 898 t h e  Swedish Polar Expedit ion 
under N ATHORST ( 1 898) also visited Bear Is land ,  and a survey carried 
out by C. J .  O .  KJELLSTROM and A .  HAMBERG gave us the fi rst correct 
outl ine of the is land.  The map ,  on the scale of l : 1 00 000, was publ ished 
by N ATHORST ( 1 899 b) . The same year ( 1 898) the Spitsbergen expedit ion 
o f  the PR INCE OF MONACO cal led at the is land on J uly  30 (RICHARD 
( 1 899») .  In  1 899, J .  G .  ANDERSSON ,  who had been with NATHORST i n  
1 898, headed an  exped ition ,  and  with h is  two companions ,  G .  SWENANDER 
and C. A. FORSBERG, r�mained on the  is land from J une 23 to  Aug .  1 9. 



1 20 GU N N A R  HORN A N D  ANDERS K .  ORVIN 

The resu lts h ave been publ ished by A N DERSSON ( 1 900 b) and are the 
first exhaustive work on the geology of the island .  More inform ation 
about the geological work of the various expeditions wil l  be found in 
the geologi ca I part .  

I n  the vicin ity of Bear I sland fishing has been prosecuted by 
Norwegians for severai years, a lso for scientific pu rposes. But also 
oreign scientific expeditions have been engaged in these waters. Thus  

a Russian steamer ,  "Andrei Perwoswanny" ,  of  the  Scientific Murman 
Expedition and com manded by W.  M .  j AKUBOWSKY, visited Bear I sland 
on Apri l  1 6  and 1 7 , 1 900. Dr .  LEON ID  BREITFUSS,  who was a member 
of  the scientific staff, has been good enough to give us some infor­
mation about this and succeeding voyages, i n  wh ich he  also took 
part. The second time  this ship visited the island was on October 
24-25, 1 902. BREITFUSS went ashore at Nordhamna on the 24th with 
his assistant W.  I SSOTSCHENKO and th ree sai lors ,  and erected a shelter 
with maximum and min imum thermometers . On  account of bad weather 
they were forced to spend the night ashore .  The next day they got on 
board , thanks to the efforts of the captain, A.  SMIRNOW.  On j uly  27,  
1 906 he  aga in visited Nordhamna with the same ship ,  but the thermo­
meter shelter was then damaged .  He placed new thermometers under 
the roof of the German House, but he  has never heard of  them since. 

In 1 92 1 ,  the Oxford Un iversity Exped ition to Spitsbergen visited 
the is land (j une 1 3  to 23) and made studies of the flora and fauna in 
the southern part. (GORDON ( 1 922) ; SUMM ERHAYES and ELTON ( 1 923») .  

S cientific Investigations, Exploitation of the Coal Deposits, 

and Hunting in the 20th Century. 

G e r m a n  A c t i v i t y . 

U p  to 1 898 the investigat ions which had  been carried out were, as  
a rule, of a scientific nature. The i s l and was rega rded as "no  man ' s  
l and" ,  and no attempts had  been made  to explo i t  i t s  coal resources and 
to cla im land for this purpose. 

In 1 898, a German expedit ion, whose main purpose was zoological 
studies, left Tromsø on j une 8, for a cruise in  Arctic waters in  the 
trawler " H elgoland" .  The ship was comm anded by H UGO Ro DIGER,  an 
officer of the German Navy. On board was also a journal ist, THEODOR 
LERNER.  The sh ip made a short sta y at Bear Is land ,  where these two 
gen tlemen went ashore and staked off  a smal l  piece of ground adjoin ing 
the north side of Sørhamna  as the ir  private property , by means of 
stones painted in the German colours (claim a on fig. 58) . The expedi­
ti on then continued to Spitsbergen .  The same year, on ju ly 4-7, a 
German naval vessel ,  the "Olga" ,  cal led at the is land,  being on a tra in ing 
cruise in  Arctic waters. (DITTMER  ( 1 90 1 ) ) .  On board was also a com­
m ission head ed by Dr.  H ARTLAUB and appointed by the Deutsche 
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Seejischerei- Verein. Their task was to i n  vestigate the fishing resources 
o f the waters around  Bear Is land.  Smal l  huts, of about 2 x 2 metres, 
were erected on LERNER 'S  c1aim at Sørhamna and  Kvalrossbukta ,  
and were s igned : "Station des Deutschen Seefischerei-Verein s" . At 
Kolbukta a hut was built with the inscription : "Vermessungen S .  
M. S .  Olga", and the ent ire northern part of the island north of a 
l ine from Rifleodden to 
Kapp Rose (now Kapp 
Hanna) was c1aimed by 
the association ,  (c1a im A 
on fig. 58) .  

Early i n  the spring 
of  1 899 they dispatched 
another expedition ,  this 
time  a big one ,  whose 
task it was to carry out 
experiments i n  deep-sea 
fishing,  whal ing, and co al­
mmmg. Three vessels 
were employed : the traw­
lers 

"
August" and "Eima" 

for deep-sea fishing and 
whal ing ,  and the schooner 
"Vigilant" with supplies 
of coal and material for 
the bui lding of  a land 
station .  In  addition to the 
crew of the "Vigilant" , the 
expedit ion consisted of 38 
men and was commanded 
by FR IEDRICH DUGE,  the 
harbourmaster of Geeste­
miinde. Amongst the mem­

bers were als o KESSLER ,  

A 

Q I • " • s f",. 

Fig. 58. Map showing the claims of Lerner and 

Deutsche Seefischerei -Verein . 
a Privat property of Lerner of j u n e  1 3, 1 898, 

b Lerner's c la im of  j u n e  5, 1 899. 

c Lerner's c 1 a ·m  of june 28, 1 899. 

A Claimed in 1 898 by Deutsche Seefischerei-Verei n .  
A m in us B Owned b y  Deutsche Seefischerein-Verein 

1 900, 1 9 1 2. 

1 898, 1 889 , 

B Owned by Deutsche Seefisch erei-Verein  and Knohr & Burehard N fl .  

a mine surveyor, and a miner for the practical exam ination of the 
coal-seams .  When this expedit ion came to the knowledge of LERNER ,  
he became alarmed , and succeeded i n  getting a Hamburg fi rm  to 
make ready an expedition im mediately ,  and only three days after the 
departure of  the "Seefischerei" expedition ,  LERN ER  went north on  
board the seagoing tug  "Terschell ing" . The "Seefischerei" expedit ion 
was forced to remain in Hammerfest unt i l  the m iddle of June  owing 
to the drift-ice around the island ,  but the enterprising LERNER  forced 
h is  way through and reached it safety on May 28, whereupon he  went 
ashore with three men, whi le the sh ip returned to Tromsø.  Lerner now 
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c la imed the area b on fig .  58,  and at Russehamna he  planted a flag 
and clai m-board wi th  the following inscription : " Deutsehes Privat Eigen­
turn .  Erwerbsurkunde vom 5 .  J un i  1 899" .  In a canvas bag at  the back 
was placed a property declaration (Eigentums- Erklarung) an extract of 
which reads as fol lows : 

"Am Mon tag, den 5 Jun i  1 899, habe ich ,  der unterzeichnete deutsche 
Staatsangehorige, THEODOR LERNER  aus Linz am Rhein flir m ich und 
d ie  deutschen Firmen Knahr & Burehard Nf!. Ham burg, LOU IS  STE I N ,  
Magdeburg und  OTTO KAUFMAN N ,  Charl ottenburg d a s  unten naher 
besch riebene, und durch eine Kartenskizze bezeichnete, b is dahin herren­
lose Land auf der keinem Staatsverbande zugehorigen Baren insel i m  
nord l iehem Eismeer ausgemessen,  abgegrenzt u n d  z u m  Zwecke der 
Ausnutzung flir Bergbau ,  Fischerei und J agd , hauptsachl ich Trantierjagd 
in  Privatbesitz genommen .  

Flir d iese dem deutschen Reichskanzler angezeichnete Erwerbung, 
sowie al le Rechte auf  Land und Wasser, besonders die Hafen wird der 
Schutz des deutschen Reiehes in  Anspruch genommen ."  

Then follows a state ment  about the boundary of the cla imed area , 
and a l ist  of  persons (one of them being the N orwegian KLAUS THUE) 
who were present when the c la im was staked out .  Further ,  certa in 
instructions are given to be fol lowed by expeditions and tourists when 
visit ing the cla imed area. The area was marked with cla im-boards �md 
flags. A document identical with the one in  Russehamna was found  in 
a big cairn i n  Kvalrossbukta (Olgahamna) .  H uts were bui l t  at  Russe­
hamna and El Iasjøen . The c 1a imed area embraces about ha l f  of the 
is land and i ncludes all good anchorages and the whole of the coal­
bearing area as then known. On a reconnaissance on J une 28, LERNER 
d iscovered tha t  the  coa l  area extended fa rther  north , whereupon he  
promptly c la imed another piece of  l and  as " Privat Eigenturn" ( c  on  
fig. 58) . 

Not unti l  the m iddle of  J une d id one of  the sh ips of the Deutsche 
Seejischerei- Verein succeed in  reach ing the is land after having made four  
attempts that were frustrated by  drift-ice. I n  Kolbukta a few men were 
put ashore and the sh ip  returned to Hammerfest. On June  1 8, the 
en t ire exped i t ion  left Norway and a rrived at Bear I sland five days later, 
the delay being due to the dense fog wh ich usually envelops the is land 
in  summer. As its southern part was occupied by LERNER ,  a station 
was establ ished on the north coast, at H erwigshamna ( " Herwigs Hafen " ) 
east of N ordhamna ,  the harbour gett ing its name after Dr .  H E RWIG, 
the president of the D .  S .  V.  Arrangements for the starting of  test pits 
on the seams in  Kolbukta were made by two mem bers of the expedi­
t ion, whose duty i t  was to investigate the coal deposits at Kolbukta ,  i .  e .  
with in the area of LERNER .  The latter, however, pul led down their Ilut ,  
a iong with the cl a im board of the D .  S .  V. ,  and confiscated the t irn ber. 
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As the leader of the expedition ,  DUGE, would not renounce in writing 
h is  object of carrying out p ractical investigations, h e  and his men were 
forbidden by LERNER  to approach the latter's area. He also confiscated 
a theodol ite which the D. S .  V. had been careless enough to lea ve in 
a tent. When DUGE came to take i t ,  he  did not receive a very cordial 
welcome ; indeed, he was threatened with fi re-arms and had to retire 
h astily. 

On J uly 27, the secretary·general of the D .  S .  V., Professor B EN KING ,  
a rrived . H is original  intention was to leave a wintering party, bu t  this 
idea was given up ,  and on Aug. 7 and 8 the expedit ion left. 

Fig. 59. Tyskehuset. (The German House).  
H ouse i n  Herwigshamna bu i l t  i n  1 899 by the Deutsche Seefischerei·Verein  o f  Ber l in .  

G .  Horn phot. 16 /9 1 925. 

To return to LERNER : At his request, M6LLMANN ,  a German m ining 
engineer, and two m iners came  to Bear Is land in  J uly. A hut  was put 
up  in  Kolbukta, and i n  the c l iffs south of this bay two short adits were 
driven into the seam ,  wherewith 80 . tops  of coal were obtained ; th is 
was tested by the "Terschel l ing",  which cross ed to Norway severai t imes. 

For the purpose of  wintering two houses were built ,  one in Kol­
bukta and another in Sørhamna .  The wintering plan was abandoned,  
however, and  i n  October the m iners left the is land ; LERNE R  had 
departed earl ier. 

The syndicate which had provided him with funds was d issolved 
in the spring of 1 900, and their rights and property on the island were 
sold by auction on May 9 to the Hamburg firm of Knohr & Burehard Nfl. 
By agreement between th is  firm and the D. S. V . ,  the is land was divided, 
the D.  S.  V. getting the northwestern and northern part ,  i .  e. the area 
c1aimed by that association in  1 898, (A m inus B, fig .  58) and D. S .  V .  
and Knohr & Burehard Nfl. becoming j oint owners of parts of the area 
c1aimed by LERNER  i n  1 898 (B  on fig. 58) . 
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j o in tly  these  compan ies dispa tched in 1 900 an  expedi t ion in the  
fish ing steamer "St . j ohann" ,  with Professor H EN K ING  as the Ieader and  
DUGE as second - in-com mand ,  ERNST H A RM represented the firm of  
Knohr & Buchard Nfl. ,  and O .  HAGEN of Berl in acted as harbour 
expert. I n  addi t ion to the crew (9) there were 10 men,  of whom th ree 
were m iners. The object of the expeditio n  was to study harbour 
eondit ions ,  the problem of shipping coal ,  and, t ime perm itti ng, to carry 
out fishery i n vestiga t ions .  The expedit i oil left Geestemtinde on lune  
25 ,  and arrived at Sørhamna on j uly 4 ;  t hey  departed on  the 1 2th and 
came home on  the 2 1  s t .  During th is short v is i t  prospecting work was 

o I t 3 4 
, , 

Fig.  60 . Map of houses on Bear I sland 1 899. 

not earried out to any great extent .  
eoal sam ples were taken in  the cl iffs 
south of the Engelske Staur and 
south of Engelskelva. Some eoa l  was 
extraeted from one of  the adits of  
LERNER ,  and H ARMS started two new 
adits. Seven tons of  eoal were taken 
on board , and a l l  the cla ims were 
renewed . The expedi t ion 's  l is t  of 
the ir  property in 1 900 reads as 
fol lows (fig. 60) : 

I .  H ouse in  Herwigshamna .  20 by 
6 metres. Bui l t  1 899 by the 
Deutsche Seejischerei- Verein. ( I t  
is st i l l  ( 1 927) standing ,  although 
somewhat di lapid ated) .  

2 .  & 3. Two adits worked 1 899 ; 
one between the Engelske Staur 
and Måkestauren and the other 

. j us t  east  o f  the mouth of  Engelskelva.  The la tter was retim bered 
in 1 900. (Both adi ts have now disappeared ) .  

4 .  Hu t  ( 1 898) , property o f  t he  D .  S .  V. ,  on the bri nk  south o f  Engelsk­
elva .  (Removed la ter) . 

5 .  Hut  ( 1 899), property of the syndicate . On the n orth s ide  of  Engelsk-
elva. (Only foundat ion now visible) .  

6 .  H alf-fin ished pit  ( 1 899) , south of the mouth of Engelskelva. 
7 .  H ouse ( 1 899) , property of  the syndieate. 
8. & 9. Two adits ( 1 899) south of the house. On the brink  a store­

h ouse, also belonging to the syndicate. I n  1 900 one of the adits 
was eontinued to the depth o f  1 5  metres. 

1 0. Store-house. 
1 1 . & 1 2 . Two adi ts ( 1 900) at Kapp N ordenskiOld .  By Knohr & 

Burehard Nfl. 
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1 3 . Plank hut ( 1  �99) of the synd icate, north of Miseryfje l l .  (Blown 
down, but the materials were there in 1 925) . 

1 4 . Plank hut  of the syndicate i n  Russehamna .  
1 5 . A large wooden house ( 1 899) of the syndicate i n  Sørhamna .  (Only 

foundat ions left now) .  
1 6. H ut ( 1 898) i n  Sørhamna with the inscription : " Station des Deutschen 

Seenscherei-Vereins" .  
17. Hut ( 1 899) of the syndicate at ElIasjøen . 

Norwegian establ ishments : 

I .  Tobiesen 's  h ouse. 
I l .  H ut in Russehamna .  

Fig. 6 1 .  E l Iahytta. 
H ouse on the southwest coast, near El Iasjøen . G. Horn phot. 2 1 / 7  1924. 

Russian establ ishment : 

I l l .  Remains of  house i n  N ordhamna with flagstaff, ca irn,  and c1a im 
post. (" Belongs to Russia" etc . ) .  

I n  1 9 1 2  the Deutsche Seejischerei - Verein dispatched another 
expedition to  renew their  cla ims .  The leader was Dr. KURT FLEGEL ,  
of Berl in ,  the other members being : Dr .  A.  H EIN SlUS, ERNST EDEL ,  
and CHRIST IAN RECKER . They remained on the i s land from J une 1 5  
to July  l O. The cla ims were renewed , and the southern boundary from 
Kapp Hanna  (Kapp Rose of  t he  D .  S .  V. )  t o  Rifleodden was  marked 
with six claim boards painted black, wh ite ,  and red, and having the 
i n � cription " Eigenturn des Deutscheri Seenscherei-Verein Berl in" .  They 
were num bered G .  P.  l ,  etc. A bottle conta in ing the report of the c1aim 
was deposited one metre north o f  each post. The expedit ion did not  
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use  the i r  own vesse l ,  but  arrived in  S .S .  " Poseidon" ,  whieh went to 
Spitsberge n to ereet the German meteorolog iea l  stat ion in  Ebeltoft· 
hamna ,  and to c1a im land in  Spitsbergen for eertain German interests. 

From FLEGEL'S  d iary it appears that towards the end of  J une deep 
dri l l i ng  was carried out near the house of TOBIESEN in  Herwigs­
hamna .  Th i rty-four metres southeast of the h ouse the hole  is  sti l l  to 
be seen .  D iamond-dr i J l ing was used , but the depth and sect ion  is  unkown 
to us. It i s  said that the hole i s  1 40 metres with noth ing but sandstone.  
The portab le  engine provided i n  1 899 for treatment  of the  blubber 
probably suppl ied power for the  dr i l l ing work. Th is  engine  i s  st i l l  to 
be sten on the shore, but i s  now in  a most d i lap idated condition .  

Twelve years la ter ,  on Aug .  20,  1 924, represen tat i ves of the Deutsche 
Seejischerei- Verein arrived at N ordhamna  in the German  flshery-control 
boat "M 1 34" .  Ten men landed to inspect the pro pert y ,  to renew the 
old cla im bO:lfds and  ereet new ones .  The l atter bore the  inscription : 
" Eigentu m des deutschen Seeflscherei-Vere in . Erneuert 1 924" .  

By a Norwegian  Order in  Counci l  o f  May 22, 1 925, the amount 
of  Kr.  200,000 was placed at the d isposal o f  the Germ an oceupants ,  
Deutsche Seejischerei- Verein and Knahr & Burehard Nfl. as com pensat ion 
for their c la ims in  certa in  parts of the is land and as payment for 
bui ld ings erected by Germans and now occupied by the Norwegian  
company.  

R u s s i a n  A e t i v i t y .  

The news - grossly exaggerated . of course - about c1a i m  con­
troversies between LER N E R  and the Deutsche Seejischerei- Verein i n  
1 899 reached the  various European capitaIs ,  and  excited a certa in  amount 
o f  i n terest .  Thus the  Russian Government decided to dispatch a naval  
vessel  to Bear I sland .  On J u ly  2 I ,  the  cruiser "Svetl ana" ,  commanded 

by Captain A BAZA,  reached the is le with instructions to in vestigate the 
doings of  the  Germans ,  and  to hoist the  Russ ian flag where remains 
o f  Russian hunt ing cab ins could be ascerta ined .  When Capta in ABAZA 
sought to put this in to effect at  Russehaæna,  he  was turned back by 
LERN ER .  H e  then sai led to the north coast ,  where he  found a skeleton 
with Russian boots, and here the Russi an me rchant en sign was h oisted , 
and a wooden board erected with the inscription : " Belongs to Russia 
Appertient a l a  Russie Capita ine ABAZA Cro isseur  "Svetlana . . . . .  

I n  1 9 1 6  t h e  Russian Min istry o f  Trade a n d  Industry reeeived a n  
appl ication from Count K .  G .  TOLsToJ a n d  Captain P.  P .  GURSHi  requesting 
permission to seek for and explo i t  co a l  on Bear I sland ,  where they 
stated they had d iscovered a coa l-bear ing format ion .  They also stated 
that they had driven in  1 5  c la im pegs deJ ineating the boundary of the 
c la imed area ,  extending fro;n Sørhamna to Engelskelva ( Fig .  62) . The 
actual date of th is  vis i t  to the is land i s  not  known .  
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The heirs o f  TOLSTOJ and GURSHI  notified the c1aim (84 .4 sq .  ki lo­
m etres) to the Svalbard Commissioner (the official nominated to settle 
the c1a im disputes in Svalbard) . However, this c la im - with other 
Russian claims - was withdrawn aga inst payment by the Norwegian 
Government of  � 1 ,800 to  the Russian c1a imants. (S tort. forh . ( 1 927 b)) .  

In 1 92 1 ,  on  the 1 8th o f  J uly,  there arrived at the is land a Russian 
expedition from Archangel in  SIS " Koupava" .  The expedition was led 
by the chief of the port of Archangel ,  D .  M.  I VANOV, and on board 
were also N .  N .  Y AKOVLEV, professor o f  geology, P. K .  BOSHITSHI ,  hydro­
grapher, ABOLlN, a Soviet commissioner,  and others (Y AKOVLEV ( 1 92 1 ) ) .  
The ob jec t  of  the exped ition was to mine in  the course of  one 
m onth 300,000 poods of coa l  (about 
5 ,000 tons) .  I t  i s  most possible that V th e  real intention was to c1a im the is land 
for Russia .  Before anchoring in  Sør­
hamna they went northward along the 
east coast to look at the coal in  Kol­
bukta,  and were greatly surprised to 
find an establ ishment already there. 
The Norwegian company would not 
perrn it them to do  any work ashore,  
whereupon the Russians confined their 
act ivity to the col lecting of plant fossiIs at 
Miseryfjell ; they also made some cursory 
geological investigations around Sør­
h amna .  They left the is land after a 
short stay on J uly 20. 

Fig. 62. Map showing the claim of  

Tolstoj and Gurshi .  

N o r w e g i a n  A c t i v i t y . 

I n  the period 1 900- 1 2  there was n o  activity on  Bear I sland 
excepting the work done by M. A. I NGEBRIGTSEN ,  who had a land station 
for whal ing i n  Kvalrossbukta fro m  1 905 to 1 908. 

During the last year in which whal ing was prosecuted off the coast 
of  Finnmark, the whalers had to a large extent h unted around Bear 
I sland and towed the  carcasses to N orway. Thus I N GEBRIGTSEN i n  
J une 1 900 ki l led 1 1  wha les at Bear  I sland .  When wha l ing  was prohibited 
in  Norwegian waters in  1 904, the whalers had to turn their attent ion to 
other grounds, and in 1 905 we find the I NGEBRIGTSEN company on Bear 
I sland,  hunting with one whal ing-boat from a land sta tion in  Kvalross­
bukta. Although they got a number of whales ,  ch iefly finners (Balænoptera 
museulus) , but also humpbacks (Megaptera bOops), the enterprise met 
with but l ittle success, I NGEBRIGTSEN cIosing  down h is  establ ishment in  
1 908. During these years the  cat�h was  (RIST ING ( 1 9 1 1 ) ) :  
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Whales caught 

1 905 . .  . . . .  . . . . . .  . . .  46 
1 906 . . . . . . .  . . . . .  . . .  60 
1 907 . . . . . . . . . . . . . . .  8 1  
1 908 . . . . . . . .  " . . . . .  44 

23 1 

Barre Is o f  o i l  

1 200 
2060 
1 700 
830 

5790 

Since 1 908 no whal ing has been done from Bear I sland .  

On J une 7 ,  1 909, I NGEBRIGTSEN com mun icated to the Norwegian 
Ministry of Foreign Affairs that he  cla imed the a rea between Kval ross­
hamna  and Miseryfje l l ,  with the object of exploit ing the deposits of 
galena and coa ! .  In a letter dated May 1 8 , 1 9 1 5 , he  inform s  the Foreign 
Ministry that he  has cl a imed th at part of Bear I sland situated east of  a 
straight l ine  from the head of Sørhamna to the head of  N ordhamna .  

I n  1 908-09 KLAUS  ANDERSEN and another man wintered a t  the 
closed establ ishment  in  Kval rossbukta owned by I NGEBRIGTSEN .  They 
m ade a catch of 1 6  polar bears and 30 arctic foxes - 4 wh ite and 
26 blue .  

From Aug. 1 9 1 0  to J une 1 9 1 1 the Norwegian sk ipper, HJ . M . J ENSEN , 
with companions ,  wintered on the is land ; he kept a meteorological diary.  

We shal l  now proceed to give a short account of the Norwegian 
col l iery undertaking,  Bjørnøen A . S. 

On Sept .  23 , 1 9 1 5 , the whole is land was cla i m ed by IlS Bjørnøens 
Kulkompani, a syndicate whose chief mem bers were : K .  SA N DVE, 
O .  HAABETH,  and BRØDRENE  HAABETH, a l l  o f  Stavanger. The cla im  was noti­
fied to the Norwegian Min istry of Foreign A ffairs in  a cable from Tromsø 
on  Oct. 4 .  On  Dec. 30 of  the same year the syndicate bought I NGE­
BRIGTSEN ' S  c \a ims ,  inc\ud ing the bui ld ings , which were then repai red . 
I n  1 9 1 5- 1 6  only two men wintered, and the fi rst sh ip  arrived on 
May 1 9 . During the summer 35 men were a t  work for the synd icate. 
To in vestigate the coal-bearing forrn ations ,  d iamond-dri l l ing was proceeded 
with north o f  Miseryfje l l  (depth unknown) and at  Laksvatnet (depth 
1 54.50 metres) by the Svenska Diamantbergbormings Aktiebolaget of 
Stockholm,  under the supervis ion of the Swedish geologist , Dr .  ERNST 
ANTEVS.  The l atter a lso did geological work, particularly in the area 
Kapp Forsberg -Miseryfjel l ,  where he  took a coastal section .  The m ost 
i mportant  result of  these investigations was the discovery in the bore­
hole at  Laks vatnet of  a series of white sandstone and a coal-seam ,  
which,  from the  abundant plant  foss i ls  in  t he  shales ,  proved t o  be  o f  
Cul m age, a form ation h i therto unknown on Bear I sland (ANTEVS and  
N A THORST ( 1 9 1 7) ) . With regard to t he  borehole  north of  Miseryfje l l ,  
i t m ust have been a fai lure more or less, but  i t  has  been impossible 
to obtain the resul ts .  The ho le  is  located be low the lowest coal-bea ring 
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series,  and from the cores it is evi�ent that the hole has not reached 
the H ecla Ho.ek formation . Further, ANTEVS sampled the seams,  the 
analyses being done by Dr. NAIMA SAH LBOM , Stockholm .  He also took 
samples o f  fi reclay occurring together with certa in coal-seams,  and they 
were tested i n  Denmark and S weden . Soundings as well a s  surveying 
and construction  work were also done that  �ummer.  Mining was started 
at Tunhe im ,  the name given to the camp,  i and a few hundred tons of 
coal was won.  The work was conducted ' by E. SØRUM and the brothers 
H AABETH .  The last boat left the is land on Oct. 1 4. 

Fig. 63. I ngebrigtsen 's  whal ing station at Kvalrossbukta, 

Now on ly remains  are le f!. 

I n  1 9 1 6- 1 7, 1 3  men winte red and L. VARMIN G  was manager. About 
1 000 tons of coal was mined and the constructional  work continued .  
On  lune 23 the first boat  a rrived. During the summer 34 men were 
working at Tunheim , and SØRUM continued his work with the soundings.  
A few smal l  cargoes of coal were shipped,  and on july 2 the fi rst cargo 
of  coal (200 tons) from Bear I sland arrived at Tromsø in S .S .  " Bjønongen" . 
That summer the Norwegian  Government  establ ished a post-office on  
the i sland .  The last boa t  left the is land in  the middle of October. 

1 9 ) 7-1 8. Twenty-one men wintered, doing min ing  and construc­
tional work. O .  STAXRUD was manager. A small quantity of  galena  was 
also won from the veins north of Russehamna .  In the autumn of 1 9 1 7  
the Brit ish steamer "Buxton" ,  which had taken a northerly course to 
avoid German submarines,  went ashore at Miseryfje l l  and was tota l ly 
wrecked . The syndicate states that up to jan .  l ,  1 9 1 8, 2 mi l l .  N orw. 
Kroner had been expended . I n  the spring of 1 9 1 8  a new company 

9 
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was  forrned at Stavanger with the obj ect of  taking over  the properties 
and rights of the synd icate , and of continuing the work from j an .  I, 
1 9 1 8. The Bjørnøen A .S. was forrned on l une 3 ,  1 9 1 8  with head offices 
at Stavanger, the share capital being 4 ,000,000 Kr .  

The directors were : S IGVAL BERGESEN ,  ODD ROALKVAM, .TRYGVE 
OLSEN ,  OLAV H AABETH,  and CORN.  H OLMBOE.  Further, a shareholders' 
committee of ten members with OLE RØED as chairman was elected . 
The fol lowing day a meeting of the board of directors elected BERGESEN 
as chairman and ROALKVAM deptity cha irman .  H. G RAH MBERG became  

Fig. 64. "Bj ønongen" arrives a t  Tromsø o n  J u ly 2 ,  1 9 1 7 .  

general manager,  and H .  EGGE m anager on  the is land .  On  Apri l  1 7 , 
1 9 1 8, the fi rst boat arrived, taking the win terers back to N o rway. 
About 60 men were employed during the sum mer,  houses being  built , 
storage ground for coal prepared , etc. During the season the boats 
of the company,  S. S. " Bj ønongen" and M/Aux. "Onsø" ,  cal led eighteen 
t imes at  the island .  The last boat left on N ov.  2 1 .  In the same year 
Dr. OLAF H OLTEDAHL o f  Oslo was engaged by the company to do  geo­
logical work, locate sites for borehoies, and supervise the borings which 
in  that year were carried out by  the Swedish dril l ing company on  be­
half of  Bjørnøen A .S. Two hoies were dril led at Tunheim ,  one at Laks­
vatnet and the other at ElIasjøen , of the total length of 589. 1 9  metres .  

CLAUS SCHIVE,  consulting engineer,  was engaged upon the work 
of surveying  and sounding  the harbours .  

1 9 1 8- 1 9 .  Eighty-seven men wintered, with EGGE as m anager. 
9 ,000 tons of coal was won and a power station erected .  The " Bjøn­
ongen " arrived on  May 8,  and EGGE was succeeded by F .  N AN N EST AD .  
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A storage pocket for coal was built  a t  Austervåg, north of Tunheim , 
and railway equipment and engines bought .  The storage pocket was 
ready for use on Sept. 20. I t  had a capacity of 550 tons, and was 
connected with the mine by a railway 1 ,200 metres long. This railway 
was bui l t  during the summer of 1 9 1 9. A staff house, a new power station 
of 1 20 hp . , workmen's dwell ings, workshops, stores, etc. , were also 
e rected . A new mine (the  A-mine) was opened up ,  but no  coal was 
won here.  The island received 2 1  steamship cal ls ,  of  which 1 7  were 
by S.S.  " Bjønongen ",  and 2,000 tons was shipped, most of i t  be ing 
used by the  company for bunkers. 

In the summer of 1 9 1 9  there were, on the average, 1 20 men on 
the is land .  E .  R ICHTER ( 1 9 1 9) investigated the q uestion of harbour 
facil i t ies, and the coal deposits were examined by an  English consult ing 
engineer, CHARLES W. FENNELL,  of the firm of Fennell, Green & Booth , 

Wakefield .  H is report to the company of Oct. 24 is very optimistic, 
and he  esti mates the coal resources of  the island at 200 mi l l ion tons.  
The last sh ip  o f  the sea son called on N ov . 2 1 .  Towards the end of 
1 9 1 9  the  whole of the share capital had been spent ,  and the sum of 
two mi l l .  Kr .  was furnished by the Government  as an advance against 
future coal deliveries. A loan was also raised with the Bank of N orway for 
an  amount of up to 530,000 Kr . , and guaranteed by some of the directors. 
In the autumn a wireless station was erected and the first telegram 
was received i n  Norway on Dec. 24. 

1 9 1 9-20. This winter there were 65 persons at  the is land,  with 
A .  L INDBOE  as manager. On Febr. 26 the power station was destroyed 
by fire, and on the 29th the fi rst boat MI Aux. "Olav" arrived. When th is  
boat  in company with MI Aux " Ringsæl" returned with the winterers, they 
encountered a violent ga le  and the "Olav" went down with al l  hands ,  
28 men .  The first coll ier arrived on March 26 ,  and up to Nov.  24 
20,460 tons was sh ipped . The total num ber of  cal ls  was 1 02.  During 
the year the fol lowing improvements were carried out : The storage bin 
i n  Austervåg was extended to a capacity of 1 000 tons .  The new Diesel  
power station of  1 50 hp .  was ready for use on Aug. l .  Screening 
plant at  the A-mine,  dai ly capaci ty 200-250 tons .  Further were erected : 
Building for stores, mess-room with kitchen for the m iners,  stables,  
office building, and servants'  house.  

The C-m ine  was opened that year,  and a screening plant was bui l t  
and storage ground  prepared.  At the A-mine a storage gr

'
ound (4 ,000 sq.  

metres) was also prepared. The railway was extended from the A- to 
the  C-mine .  During the summer there were employed 200 men,  one­
third of whom were doing constructional  work.  

In that year the  Co al Committee ,  appointed by the Department 
of  Trade to control the companies del ivering coal  to the Governm ent ,  
vis i ted Bear I sland. The committee consisted of  B.  STUEVOLD-H ANSEN ,  
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A. K.  H I LLESTAD,  and HJ . BATT, with LUDV . FOLTMAR  as secretary.  
P .  BooTH ,  consulting engineer from Wakefield ,  England,  inspected th e 
properties of the company .  

1 920-21 . The total num ber  o f wintering people was  1 82, of wh ich  
1 70 were workmen .  I n  the mine  were 65 ,  and I S  on the screening 
plant .  The manager was H.  SY VERTSEN .  O .  ROALKVAM was that year 
elected managing d irector.  During the winter a screening plant was 
erected at the C-mine, having a capacity of 75 tons per shift (8 hours) .  
I t  was put into operation in March 1 92 1 .  O n  May 3 the screening 
plant of the A·mine was destroyed by fi re .  The first bo at ,  M! Aux.  
' 'johannes Bakke",  arrived on Apr i l  8 .  Coa l  was  sh ipped in  the period 
j une 6-0ct. 1 8. Total num ber of calls : 3 1 .  On j une 25 the men 
went on  str ike and were sent back to N orway on j uly 1 2 . The last 
coll ier , S .S.  "Tormod Bakkevig" ( 1 1 80 tons dw. ) ,  left Tromsø on N ov. 1 ,  
a rrived at the  is land on the 5th , but  had to return to Norway on 
account of ice and storm y weather. This  was most unfortunate ,  as the 
winter supply o f provis ions was on  board .  Three sealing vessels were 
then chartered and they succeeded in reaching the island on N ov.  23 
and 26, and jan .  26, 1 922. Amount  of  co a l  sh ipped in  1 92 1 : 1 9,727 tons. 
During this year constructional  work was carried out as fol lows : Work­
men 's  mess room fin ished ,  and provisional  screen ing plant at the A-mine  
erected .  TOBI ESEN ' S  house in  H erwigshamna was purchased and repaired . 
A hut was bui l t  at Laksvatnet .  From june 1 , 1 92 1 ,  the m ine was worked 
according to the longwall  method, and JOHN  BROOK, an English min ing 
engineer, was put in  charge of  the mine .  T .  H AABETH was appoi nted 
manager. Towards the close of the shipping season the number of 
persons employed was 1 60. Mr. BATT of the Norwegian Department 
of Trade and I ndustry and member o f  the Government Coal Comm ittee ,  
visited the is land that  summer.  The output from N ov. I ,  1 920 to Oct .  3 1 ,  
1 92 1  was 24,306 tons,  but the accounts showed a deficit owing to the 
tremendous fal l  in prices o f  coal  that  winter ,  fro m  202 Kr. c .  i .  f. N orth 
Norway in  Oct. 1 920, to 75 Kr. the fol lowing  summer. 

1 92 1 -22. The number of wintering persons was 85, o f  which 80 
were pa id by the company.  T.  H AABETH was manager. 7943 tons were 
rai sed during this w in ter and sh ipped d uring the fol lowing summer .  
The first  boat  arrived on  jan .  26 and the l ast on  Dec .  7 ,  1 922. Coa l  
was exported from Apr. 29 to j u ly  23 . At Laksvatnet a shaft was started 
to find the Culm coal-seam uncovered by the borehole near by in 1 9 1 8. 
At Tunhe im d evelopment work i n  the C-m ine was contin lled.  

As far back as 1 909 N orwegian scient ific expedit ions had com­
menced to work i n  Bear Is land .  In j une of that year the Spitsbergen 
expedit ion , commanded by GUNNAR I SACHSEN ,  spent two days on  the is­
land doing geological and topographical reconnaissance work. The I SACHSEN 
expedition called at the i s land aga in  in  1 9 1 0  on i ts  northward voyage, and 
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during a stay of  two days Norskehamna  was sounded,  and certa i n  survey 
wo'rk was done between Kvalrossbukta and Russehamna ( l sachsen ( 1 9 1 2  b)) .  

As the coal deposits grew in  economic importance the lack of  an 
accurate topographical map of the is land made itsel f felt .  Such a m a p  
would also serve as t h e  basis of a deta i led geological map, most necessary 
for th e future of  the m ining industry. The State-subsidised Norwegian 
expedit ions to Svalbard (led by ADOLF H OEL) had visited the is land 
e very summer s ince 1 9 1 8  on their  way to Spitsbergen ,  and ,  in  'addit ion 
to its work i n  Spitsbergen ,  the expedi t ion commenced in  1 922 a topo-

Fig .  65 .  H ouse at Laksvatnet. 
G .  Horn phot. 28/7 1 925. 

graphical survey of the island .  The members of the party were : A. KOLLER,  
W. SOLHE IM ,  E.  IVERSEN,  and W. WERENSKIOLD,  the latter also doing 
geologicgl work. ADOLF H OEL,  the leader o f  the Norwegian Svalbard 
expeditions ,  did reconnaissance work in  parts of  the coal-bear ing areas.  

KOLLER and SOLHEIM surveyed the route for a projected aerial  
ropeway from Laksvatnet to Sørhamna  on  the scale of I :  2000, and 
Sørhamna was charted on the scale of l :  1 000. Preparatory work for 
the mapping o f  the is land on the scale of  I :  1 0 000 was also done .  A 
total num ber o f  fourteen persons  were engaged on  these surveys. Tha t  
summer thirty-one men were employed by the company at Tunhe im 
do ing  m in ing  work. 

1922-23. Twenty-three men and four officiaIs ,  with SYVERTSEN 
as manager, wintered on the is land.  The main  slope of the C-mine  was 
continued, and in April production was resumed. The shaft at Laks­
vatnet was continued (down to 47 m etres, of wh ich 27 metres were i n  
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Spir i fer  l imestone) and a gallery (39 metres) also driven .  The work 
was given up ,  however, as  no coal -seam was met  with , probably owfng 
to an unknown fault between the shaft and the  borehole .  The working 
force was brought up to 250 men i n  the course of  May. On Aug. 4 a 
d ispute with the  men broke out, operat ions stopped, and the men were 
sent home.  Fresh men were engaged and work was resumed on Sept. 30. 
In the m ine  the fault already known in the cliff was encountered . I n  
the period May 1 4  t o  Aug. 26, 1 3,374 tons were l i fted, 1 2,934.6 tons  
( including bunkers) be ing  sh ipped during the season .  I n  1 923 the  fi rst 
boat arrived on March 30, and the last one on Oct .  20. The N orwegian 

Fig.  66. Tunhe i m .  P .  Berge phot .  1 924. 

Svalbard Expedit ions  continued the topograph ical survey, commenced 
the previous summer ,  under KOLLER ,  SOLHE IM ,  and B .  LUNCKE ,  employing 
eleven persons a l l  to ld .  At Tunhe im , Dr .  HANS H E N I E  made an accurate 
determ inat ion of the geographical  co-ordinates of a po in t  a t  Tunhe im 
wi th  the fol lowing results : 

Latitude : 74 0 28' 57" N. 
Longitude : 1 9 ° 1 3' 33" .3 east of Gr. 

In the summer o f  1 923 the Norwegian Government establ ished a 
complete meteorological station on the is land.  

1 923-24. A tota l  of  9 1  persons wintered. Of  these 4 1  were in 
the mine,  1 5  at  the screening plant ,  1 4  on the surface, 8 on the staff, 
and 1 3  were servants ,  cooks, etc. I n  N orway the  company employed 
4 persons .  During th e summer about 1 00 persons were on the is land .  
F.  THETI NG  was manager,  a pos i t ion which he  h eld  unt i l  the mine was 
closed down in 1 925. From May 7 to Sept. 24, 20,827 tons were 
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shipped to va rio us places between Svolvær and Kirkenes in  N orway. 
During the year ending Oct. 3 1 ,  1 924, the wages per hour \Ve re on  the 
average : Underground Kr. 1 .92, surface Kr. 1 .62, and screening Kr .  1 .25. 
The men were provided with free quarters, l ight and fuel ,  but were charged 
for food at  the rate of Kr. 3 .63 per man per diem. The coals were delivered 
f. o .  b .  Bear I sland at the price of  Kr. 28.97, and c .  i .  f . N orth N orway 
Kr. 39.66, the shipping expenses then being Kr.  1 0.96 per ton .  

A detailed geological survey of t he  coal resources was com menced 
by the Norwegian Svalbard Expedit ions ,  as  a topographical map on 
the scale of I : 1 0  000 was now available wi th  only insign ificant areas  to  

Fig. 67 . V i e w  of Tunheim.  
Showing office (to t he  1 eft) ,  and mess for t he  staff. - P .  Berge phot.  1 924. 

be fin ished that  summer ; this was done by B. LUNCKE and K. GLE­
DITSCH .  The geological m apping was carried out  by ANDERS K .  O RVIN 
and  GUNNAR HORN,  assisted by H .  MARSTRANDER .  A n umber of p i ts  and  
trenches were dug  to ge t  sections of the coal seams and three boreholes 
were dril led to obtain rel iable information about the sequence in  the 
Devonian and Culm formations.  Norsk Diamantborings A /S of Oslo 
supplied the dril l ing outfits and dri l lers ,  H. MERCKOLL being in  charge 
of the drill ing operations .  Three boreholes were drilled, two at Tunheim 
and one at H ausvatnet, the  aggregate length being 536.86 metres .  The 
bore at  H ausvatnet was dri l led to a depth of 233.92 metres, this being 
the deepest hole on the island .  The N orwegian Svalbard Expedit ions 
employed a total of  27 persons that summer. 

On  Aug. 20, an  expedition a rrived to renew the cla ims  of  the 
Deutsche Seejischerei- Verein (see p .  1 26) . 
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1 924 -25. During this winter the company had th e fol lowing em­
ployees : 

Underground workers ( inc l .  3 foremen ) . . . . .  68 
Workers at the screening p lant  . . . . . . . . . . . . 27 
Other surfuce hands . . . . . . . . . . . . . . . . . . . . . . 20 
Servan ts, cooks, etc. pa id by the employees . 1 3  
Staff . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I 1  

1 39 

The staff in  N orway num bered 4 persons .  The number  of people 
wintering in  the is land was 1 4 1 ,  and THET ING was again the manager. 
The output from Oct. I ,  1 924 to Sept. 1 9, 1 925 was 36,399 :tons, 

Fig .  68. Mj ogsj øhytta. 
House bu i l t  by Bjørn';en A.S. i n  1 925 at Mjogsjøen i n  the central part o f  the 'is land .  

G .  Horn phot .  18/7 1 925. 

of which 30,537 tons were sh ipped and 1 , 465 tons used for bunkers, 
a total of  32,002 tons. The consumption of  coal on the island was 
7 1 9  tons. Of  exports, 1 7 ,000 tons were taken by the State-subsidised 
coasting steamers i n  the north of Norway, 5 ,000 tons were stored at  
various places along the coast, and 8 ,000 tons of smalIs were stored 
in  Sørvaranger. On the is land 2,000 tons were consumed and used for 
bunkering smal l  craft, and 5,000 tons, ch iefly smalls, remained at the 
mine. The last coal steamer left the island on Sept. 2 1 .  

Much cod was fished th is summer quite near the coast . 
On Aug. 1 4, 1 925, N orway's sovereign ty of Svalbard was proc1a imed 

and this event was celebrated i n  the jsland .  The treaty grant ing to 
Norway the sovereign ty was sign ed in  Paris on Feb. 9 ,  1 920 (Stort. 
forh . ( 1 924 a)) . 

The Norwegian Svalbard Expeditions fi nished their work this 
summer ; i t  com prised geological mapping of remaining a reas, digging 
of trenches and pits to examine the seams and deep dri l l ing .  H O R N  
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and MARSTRAN DER,  with two assistants ,  5 dril lers, and  7 workmen ,  a 
total of 1 6  persons, were engaged upon this task. A bore (rig from 
Norsk Diamantborings A lS) was pu t  down at Vestre Flyvatn and carried 
down to a depth of 223.50 metres. In 1 924 and 1 925, trenches and 
pits were dug at 24 places, whereby 600 cubic metres of earth and 
rock was excavated ,  and pits were driven of an  aggregate length of  
1 20 metres, and adits of 1 5  metres. The aggregate length of the  4 
boreholes dri l led i n  1 924 and 25 is 760.36 metres,  which ,  with previous 
hoIes ,  giv es a total length of al l  hoIes 
dri l led in  Bear Is land of l 504.05 
metres. The lengths of the hoIes 
north of Miseryfje l l  and at Herwigs­
hamna  are unknown . 

For the purpose of the topo­
graphical survey, geological map

'
ping 

and exploration ,  and dri l l ing during 
the  years 1 922-25, Kr. 390 000 
was voted by the Norwegian Gov­
ernment .  The low coal prices 
rul ing at th e  end of 1 925, and 
the resuIts of the geological survey 
showing that coal-seams of a thick­
ness and purity necessary to make 
mining there a profitable undertak; 

o I , Z 3 f S Km 

ing do  not exist , made it clear that Fig .  69 .  Map of houses on Bear I sland 1 925. 
the mine would have to be closed l Tunheim, 2 Laksvasshytta, 3 Tobiesen's H ouse, 4 

down . This was done on Sept. 1 9, H ouse bui l t  by Deutsche Seefischerei -Vere in  1 899, 5 

Mjogsjøhytta , 6 H ouses at Kril lvatnet, 7 I ngebrigtsen 's  
and the men were shortly afterwards whal ing stalion ,  8 H ouse at ElIasjøen . 

sent home .  
The capital invested i n  the undertaking is  quite considerable : 

U p to 1 9 1 8  the syndicate had used . . . .  2 .0 mil l .  Kr. 
Bjørnøen A .  S. ,  used private capital . . . . 2.0 
Loan from the Government  (3 1 / 1 2 1 925) 7 .4 

1 1 . 4 mi l l .  Kr .  

Of  this sum Bjørnøen A. S .  used 9 .4  mil l .  kr .  thus : Constructional 
and development work is responsible for 6.2 mill . ,  exploration 0.7 mi l l . ,  
a nd  2.5 mil l .  Kr. have been lost on the working of the mines .  

1 925-26. In the autumn of 1 924 loose blocks of galena were 
quite accidentally discovered by Messrs. THETING and O RVIN near 
Kril lvatnet southwest of Russehamna ,  and i n  Aug. 1 925 prospeeting 
works was started with two men. In September two bui ldings were 
moved from Tunheim to Kril lvatnet, and i n  the winter of 1 925-26 
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5 men were engaged in  development work on  the galena deposit , by 
which 45 tons of lead ore were won.  At Tunheim only the meteoro­
logical and wireless stat ion was mainta ined.  

In J une 1 926 the screening plant a t  the C-mine was destroyed by 
fire .  The pi le of smal l  co:lls was ignited th rough spontaneous com­
bustion ,  and ,  despite the efforts of the men, the fire spread to the 
bui lding. During the summer, work on the galen a deposit  was con­
tinued with 5 men.  At Tunheim 6 men were employed on maintenance 
work. 75.5 tons of galen a were shipped. As, however, the ore disap­
peared in depth the min ing work was stopped. In the meantime a new 
and promising lead occurrence had been discovered farther north in  the 
val ley of  Russeelva ,  but no  prospeeting work was done that summer.  

1 926-27. This  winter the force num bered only three men ,  one 
foreman (SYVERTSEN) ,  one wire less operator ,  and a cook. From J une  1 6  
to Oct. 1 ( 1 927 ) prospeeting work was carried out on the newly dis­
covered deposit  in the val ley of  Russeelva .  Five men were em ployed , 
and about 70 tons of ore was won . N othing was sh ipped.  The fi rst 
sh ip  arrived on J une 7 ,  and the the last one left on Oct. 1 0. It is of 
in terest to note that this summer very good hauls of hal ibut were 
made at Bear I sland som e 1 0- 1 5  miles off the coast. 

1 927-28. The wintering force numbers on ly four ,  namely ,  wireless 
operator, h is  wife ,  one cook, and one odd man. The meteorological service 
is being, and  in  all probabil ity will be ,  kept up, because of its great 
importance for the weather  foreeast of  North N orway .  

N umber of  men  employed Exports ( inc! .  bunkers) 
(in metric tons) 

Coal 
Winter 1 9 1 5- 1 6  2 
Summer 1 9 1 6  35 

1 9 1 6- 1 7  1 3  
1 9 1 7  37 200 

1 9 1 7- 1 8  2 1  
1 9 1 8  50 

1 9 1 8- 1 9  80 
1 9 1 9  1 20 2 ,000 

1 9 1 9 -20 65 
1 920 200 20,460 

1 920-2 1 1 80 
1 92 1  1 88 1 9,727 

1 92 1 -22 1 04 
1 922 3 1  7 ,943 

1 922-23 27 

50,330 tons 
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27. Borehole No. 8 
28. Borehole No. 6 

/ 

Fig .  70. Shaded areas : M ine  worki ngs. 
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Number of men  employed Exports ( ine l .  bunkers) 

( in  metri e tons) 

Transport 50,330 tons 
1 923 260 1 2,935 

i 923-24 82 
1 924 1 02 

1 924-25 1 23 
1 925 1 63 

20,827 

32 ,002 
1 925--26 5 

1 926 I 1  
Lead-ore 

75 .5  
1 926-27 3 

1 927 9 
1 927-28 3 

l 1 6,094 tons 75.5 tons 
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Summary. 

Bear I sland is  the southernmost is land of Svalbard, which is  the 
name given to the Norwegian possessions in  the Arctic Ocean ,  and is  
situated between 74°  20.5 '  and 74°  3 1 .3'  N. Lat . , and 1 8° 46 '  and 1 9° 1 7' 
Long. E .  o .  Gr.  I t  has the shape of a triangle pointing towards the south , 
and its length nowhere exceeds 20 ki lometres and its breadth 1 5 .5  
kilometres. The area is 1 78.07 sq .  ki lometres or 68.75 sq . mi les .  

The distance from N orway is 240 nautical mi les .  Considering the 
h igh latitude the cl imate i s  mild, the  average temperature of the year 
being -3.8° C. In the summer the is le i s  frequently enveloped in  fog. 
No  glaciers exist , but snow occasional ly remains throughout the summer. 

The northern part i s  a level plain 30-40 metres above sea-Ievel , 
with numerous shal low lakes and ponds, and terminating seawards in 
steep cl i ffs .  On  Bear I sland there are about 700 lakes covering an 
area of  1 8.8 sq .  ki lometres or 1 0.6  per cent. of the total area .  The 
southeastern and southern parts are mountainous, with peaks which i n  
Miseryfje l l  reach an alt itude of 536 metres (the U rd  peak) . The  south 
coast i s  a steep sea cl iff up to 400 metres high. 

The oldest geological formation present i s  the Hecla Hoek, consist­
ing of dolomites, l imestones, slates, and quartzites. Fossi l s  have been 
found in  a few horizons, fixing the age as Middle Ordovician .  The 
min imum thickness i s  1 2 1 5  metres. 

U nconformably on the Hecka H oek follows a series oru pper Devo­
nian strata consisting of  sandstones,  conglomerates, shales, and a 
num ber of  coal-seams. Plant fossils are of frequent occurrence. I n  the 
south the thickness in  1 00 metres , but i n  the Tunh eim area i t  i s  much 
greater, about 360 metres. 

The Devonian is '  fol lowed by the Culm, also ha ving a continental 
developrnent,  but with m ore sandstones. A th in coal-seam occurs near 
the top. The th ickness i s  1 1 0 metres in  the south and 230 m etres or 
more in  the central part .  

Middle Carboni rerous st ra ta fol low the Culm with red conglomer­
ates and sandstones at the base , fol lowed by gre y l imestones and yellow 
calcareous sandstones ; the thickness i s  470 metres. 
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The U pper Carboniferous is made up  of  th ree members : the 
Fusul ina ,  Cora, and Spirifer  L imestone. The fi rst rests conformably on 
the Middle Carboniferous. The Cora Limestone, occurring only in  the 
south , rests unconformably on the Hec1a H oek and Devonian .  The 
Spirifer L imestone rests unconformably upon a l l  the older formations and 
caps the mountains ,  forming typical plateaus.  On  the northern pla in 
there are one large and two smal ler areas with this l imestone .  The 
thickness is about 1 20 metres. 

In Miseryfjel l  the series i s  followed,  apparently conformably ,  by 
shales and sandstones of Triassic age, having a th ickness of  1 90 metres. 

The tecton ic d isturbances man i fest on Bear Is land can be referred 
to three d ifferent periods, Si lurian, U pper Carboni ferous, and younger 
than the l atter, possi bly Tertiary. The movements of the Silurian have 
only affected the Hecla Hoek rocks, causing fau l ts and over-thrusts 
running NW -SE. The rocks have also been slightly metamorphosed . 
The pressure came from the northeast. Towards the end of the Car­
boniferous period earth movements aga in  supervened.  There were two 
periods of crustal movements with subsequent denudation , manifest by 
strong unconformities. The fi rst movement has produced a broad ,  
sl ightly assymmetric, ant ic1 ine  with ax i s  runn ing about  north-and-south . 
A fea ture of this antiel ine is the numerous strike faults with down­
throw towards the crest. 

Very I i tt Ie is known about the geological h i story of the island after 
the deposit ion of the Triassic beds. I t  was probably the extensive 
Tertiary movements which eau sed an  upheaval and ti lt ing of the land 
unti l i t  was about 500 metres above the present sea-leve! . Then the 
big, now submarine, val leys north and south of  the is land were formed . 
A subsidence o f  the land then fol lowed with the formation of  the plat­
form now 45-60 metres below sea-level, perhaps in an  in te r-glac ia l  
period . I n  a later period a further  lowering of  the land down to 1 45 
metres took place, and then an  interm ittent rise of  the land with the 
formation of severai abrasion pla ins .  The I evels o f  the var ious pla ins 
correspond to the levels of strand-l ines and terraces in Spitsbergen.  

The last  m ovement of  the land in  post-glacial  times consisted in  a 
sinking to about 35 metres above the present level , fol l owed by an  
upl ifting t o  the  present level .  

The occurrence of  coal has been known since 1 609. The Devonian 
conta ins coal-seams in  two horizons. The lower, the Misery series. 
conta ins up to 1 2  seams ,  and the upper, the Tunheim series, has three 
seams. They are separated by 1 05 metres o f  barren rocks. The seams 
o f  the Misery series are very i rregular in point of both occurrence and 
th ickness. The outerop runs from north of Miseryfje l l  to El lasjøen . 
I n  the cl iffs on the east side of this mounta in  the seams  are wel l 
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exposed . The Tunheim series is best known from the Tunheim area 
in the northeastern part of  the island .  It has three seam s, of  which 
the lowermost ,  the A-seam ,  with 0.65-70 metre of  good coa1 ,  has 
been mined .  

The Cu1m has a s ingle thin seam uppermost in  the series ,  but 
this seam is ent irely unworkable. 

The seams have been uncovered in  pits and cuttings, of  which 
detai led sections are given .  N ine boreholes have been dri l led ,  sections 
of  which are also given .  

The coa 1 s  belong essential ly to the same type, i .  e .  caking coals, 
and the pure coal substance y ields about 22 per cent. of  volati 1e 
matter .  They furnish a good coke. The net calorific value of the mois­
ture and ash-free coal is 8 1 00-8 250 cals .  Th e  ash con tent is h igh ,  
up  to 1 6  per cent . 

The coal reserves are large, running into many mi l l ians of  tons, but 
no definite figures are given on account of the i rregularity of the deposits . 

Mining has been carried on at Tunheim, and from 1 9 1 7  to 1 925 
1 1 6 094 tons (metric) were exported .  In 1 923- 1 924 the output per 
man per shift (9 hrs . ) was,  i n  tons : 

I Per hewer 

Run-of-mine . . . . . . . . . I 3.92 
Cleaned eoal . . . . . . . . . 3 .22 

Per underground hand, Per underground and 
foremen inc1uded surfaee hand 

2.32 1 .09 
1 .90 0.89 

Deposits of galen a occur with in the Hec1a H oek area, and from 
1 925 prospeeting work has been done here. I n  1 926 75.5 tons were 
sh ipped . 

The shale below the A-seam is a firec1ay suitable for the manu­
facture of refractory brieks. 

Bear I sland was discovered by the Dutch navigator, WILLEM BARENTS 
i n  1 896, but was probably known to N orse seafarers lang before that  
t ime .  In 1 603 the English came to the the is land ,  and in  the 1 7th 
century i t  was often visited by English and Dutch whalers. The fi rst 
wintering happened in 1 700. In the beginning of  the 1 8th century 
Russian t rappers commenced hunting on the is land ,  and about the year 
1 800 N orwegian activity began .  

In  1 827 the Norwegian geologist, B .  M .  KEILHAU,  visited the is land 
for scientific purposes, and s ince that t ime the is land has been thoroughly 
explored and mapped by a number of Norwegian and Swedish expeditions .  

From 1 905 to 1 908 there was a Norwegian whal ing station on 
the is land. 
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I n  1 898, 1 899, and 1 900 German in terests dispatched expedit ions 
to the is land to investigate the conditions for deep-sea fishing and to 
explore the coal-seams. 

I n  1 9 1 5  the whole is land was claimed by the Norwegian  company 
Bjørnøen A. S. , and this company mined coal from that year to 1 925, 
when the mine was closed down . From 1 925 the company has done 
prospecting work on galena .  On  August 1 4 , 1 925, N orway's  sovereignty 
of the is land was procla imed according to the treaty sign ed in Paris on 
Feb. 9, 1 920. 

A wireless station is  maintained by the Bjørnøen A.  S . ,  and in connec­
tion herewith a meteorological station by the Norwegian Government .  
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Literature. 

M o s t  of the  papers deal i n g  with Spitsbergen contain s o m e  in formation a l s o  about 

Bear Island. Such papers are not included i n  th i s  l ist un less the i n formation given is 

i m portant. The l ist  includes papers deal ing wi th the h istory, geography, geology, and 

m in i ng  o f  Bear Island, arranged alphabetical ly.  Some papers are also inc luded although 

they are not  deal ing with the is land d irectly. Where an author  has published severai 

papers they are arranged i n  order  of date ; two or  m ore in  the same year have letters 

appended .  Only the pages with in formation about matters relating to Bear I s land 

are given .  
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N orth · East Voyages. Contai n ing some Observations  and Navigat ions to the  
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I s lands.  - An Accoun t  of severai  late Voyages and Discoveries.  London 

1 7 1 1 ,  pp .  1 89- 1 95. 
ADR IAENSZ . , THEUN IS . 1 702. Journaal van het schip De Jonge Arend  daer schipper op 
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LEN N EP. D .  N oothoven Van Goor. Leiden ( l  877 ?) ,  pp.  1 90-203. 
AN DERSSON, J. G. 1 900 a .  Den svenska exped itlonen l i l l  Beeren Ei land sommaren 

1 899. -- Ymer, Stockholm, Arg. 20, 1 900, pp.  423-454. 
1 900 b .  O ber die Stratigraph ie  und Tekton ik  der Baren Insel  (Vor!. Mitt . ) .  -

U psala, Bul l .  Geol .  Inst . ,  no .  8. [Vol .  4, Pl.  21 , 1 899, [pr. 1 9001 , pp. 243-280. 
1 90 1  a .  Några drag af Beeren  Ei lands kolon i sat ionshistoria. -- Ymer, Stock­

ho lm ,  Årg. 2 1 ,  1 90 1 ,  pp. 35-58. 
1 90 1  b. Nyare l i tteratur om Beeren E i lands geologi .  - Stockho lm ,  Geol .  For. 
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1 906. Sol i fl uction ,  a component  of  subaerial den udation .  - J ourn.  of Geol . ,  

Ch icago, Vo l . 1 4 , 1 906. Sol i fl ucti on  in  Bear [s land,  pp.  94-97. 
ANTEVS, ERNST und NATHORST , A.  G .  1 9 1 7 . Kohlen fiihrender Kulm auf der Baren­

[nsel .  - Stockhol m,  Geol .  For. Forh . ,  B . 39, 1 9 1 7 , pp.  649- 663. 

A rctic Pilot. 1 92 1 .  Vol .  2. Ice land ,  Green land Sea, Spi tsbergen,  and the East C oast o f  

Greenland.  3.  e d .  Publ .  b y  order o f  th e Lords Commissioners o f  the Ad­
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1 0  
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Dansk Meteorologisk Institut. I sforholdene i de  arktiske have. - Naut. Meteorol .  

Aarb . ,  Kjøbenhavn.  ( [ssued ann ually wi th Danish and Engl ish text). 
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FRE IMUTH ,  Bergassessor. 1 909. D ie  Steinkohlenvorko mmen Spitzbergens und der  Baren­
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