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Valleys and Raised Beaches in Biinsow Land, 

Central Vestspitsbergen. 

G. E. Groom and M. M. Sweeting. 

I. Introduction. 

Biinsow Land is a well-defined, compact area in central Vestspitsbergen. 

It is bounded on the west by Billefjorden, on the south by Sassenfjorden, on 

the south-east by Tempelfjorden, and on the north and east by the ice cap 

and glaciers \\"hich coyer most of eastern \-estspitsbergen. It is about 16 miles 

SVALBARD 

o 

Fig. 1. The lucation uf Btinsow Land in Vestspitsoergen. 

from ::-;-NE-SS\Y, and about 13 miles from E-\V; it is a relatively lce

free region, ice rarely concealing the main trends of its relief. :Much of the 

original topographical and geological survey work in this area was carried 

out by the members of the Scottish Spitsbergen Syndicate \vho used Bruce

br-en in the N\Y as a base camp (Tyrrell 1919). In recent years this \vork 

has been greatly extended, particularly by the expeditions from Cambridge 

led by \Y. B. Harland ( 1952). The work described in this paper is based 
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on that done while the authors were members of the Calnbridg'e Spitshergen 

(Physiological) Expedition, 1953, led by Dr. Mary Lobban. Over 50 miles 

of levelled profiles of the ice-free valleys and profiles of the rais-ed beaches 

were obtained. This paper consists, therefore, first of a study of the main 

features of the ice-free valleys of the area, together with a discussion of the 

plateau surface; and, secondly, a consideration of the profiles of the raised 

beaches, particularly with reference to the tiJt.ed shorelines of the east side 

of Billefjorden (Balchin 1941). Much use was made of the relief and geo

logical maps prepared by the earlier ,expeditions. 

Biinsow Land forms part of the plateau region of Spitsbergen, and lies 

east of the area which was intensely folded during the Tertiary period, 

(Orvin 1940). The region is a diss,ected plateau of markedly tabular relief 

rising to over 3,000 ft. ( 1,000 m.) abo-ve sea-level in the north-east. It has 

a simple geological structure and is formed almost entirely of gently-dipping 

Carboniferous and lower Permi an rocks, 3,000 ft.-5,000 ft. (900-1 ,500 m.) 

thick and dipping at about 1 ° to 3° to the south-west. This sequence is 

discussed in the work of Gee, Harland and others, (Gee, et al. 1951, p. 203). 

The Carboniferous and lower Permian rocks of Biinsow Land rest un

conformably upon pre-Devonian rocks ( often known as the Hekla Hoek 

complex) ; in the area studied these pre-Devonian rocks are present only at 

the head of Gipsdalen (Fig. 2). The south-west corner of the area, near 
Anservika, is crossed by a well-mark,ed fault-belt trending NN\V-SSE. In 

the neighbourhood of this belt the rocks are much disturbed and dips as 

high as 55° have been recorded. The Carboniferous and Permian s.ediments 

are down warped along this fault-belt; later movements have taken place in 

Cretaceous times, ( when it is believed that the dolerite s ill in the SW was 
intruded), and in the Tertiary period (Gee, et al. 1952, p. 32, and ;vIc Wh ae 
1952, p. 230). 

11. The Plateau Surface and Valley Profiles. 

The most conspicuous feature of the relief of Biinsow Land is probably 
the rectilinear nature of both the coastlines and of the valleys (Fig. 2). The 

coastlines and the valleys trend in two main dir,ections, approximately NE
S\V and N\V--SE. The total length of the valleys in the area is about 77 

miles; ahout 44 miles" or 57 %, of this total length fonows the NW-SW 
trendline, and about 24 miles, or 30 %, trends N\V-SE. De Geer called 

attention to this rectilinear nature of the relief of Biinsow Land and referred 

to the "Blocks" or "Quarters" of the area (De Geer, 1912). He supposed 

that the straight coastlines andl valleys lay along fault-lines. The results of 

recent geological work in the area do not bear out this supposition , though 

it is likely that BiHefj orden owes its origin to erosion along the well-defined 

fault-belt already discussled. "A number of other faults are given in the lite

rature, most of them introduced by De Geer, but they are largely based upon 
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Fig. 2. Biinsow Land: the distribution of the summit surface and monadnocks, 

assumptions and haye been found to be non-existent." (On'in 1940, p. 53). 

It would secm, howC\'er, that the two main yalley trends are partly con

trolled by the directions of dip and strike of the rocb, which are also the 

lines of maj or jointing. Conc1usin C'yic1ence for spring sapping at the base 

of the Brachiopod Chcrts at their j unction with the Cyathophylluln Lime

stol1es can be seen in seyeral parts of Bi.insow Land. 

Between the valleys are broad plateau blocks which rise to an even 

summit level, at about 2,600 ft. to 2,950 ft. (800 111. to 900 111.) in the north, 
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and at about 1,950 ft.-2,300 ft. (600 m. to 700 111.) in the south. The charac

ter of this summit plain or surface in Biinsow Land was examined by the 

authors, ·except in the north east part of the area wher,e it is largely ice

covered. "Where not c0'vered by ice the flat summits consist of finely com

minuted frost shattered rock, there being relatively few outcrops of un

weathered rocks. 

The distribution of the summit surface is shown in Fig. 2. It is least 

dissected and best preserved! in the southeast where it lies at above 2,600 ft. 

(800 m.) in.the north and between 1,950 It. and 2,300 ft. (600 m. and 700 111.) 

in the south. Here it is devel0'ped mainly on the Brachiopod Cherts; these 

beds dip g'ently s·outhwards at 2°, their base falling from -+ 2,300 ft. to 

- 980 ft. (-+ 700 m. to - 300 m.) between Boltonbreen and Templet, at a 

gradient of 1: 27. The summit surface sl{)pes south at a gradient less than 

this. LocaIly the difference in gradient between the summit surface and the 

under1�ing beds is difficult to' see, but when traced over a distance it can be 

shown to transgress 0'ver different bands in the Brachiopod Cherts. 

Ov·er much of the remainder of Biinsow Lane!>, the summit plain is much 

more dissected. In the north-west, it is preserved upon a series of ridges 

where it occurs between 1,950 ft. and 2,780 ft. (600 m. and 850 m.) mainly 

on the C'yathoplvyllum Limestones; monadnock peaks, rising t0' over 3,000 ft. 

(1,000 m.) occur where the ridges converge, particularly in the east (Fig. 2). 

In the south \'1,"',est .the summit surface occurs between 2, 160 it. and 2,520 ft. 

(660 m. and 770 m. ) with monadnock hills, such as Kvitsata and Skelton

fjellet rising up some 525 ft. (160 m. ) above it; here the plain is found 

mainly 0'n the Brachiopod Cherts, but it may also be traced to the Cyatho

phyllum Limestones. Locany, where the surface is found on the lower Bra

chiopod Cherts just above the horizon of the prominent Spirifer Limestone 

band, it may be structurally guided. 
The height of the summit surface ranges from approximately 2,880 ft. 

to 1,950 ft. (880 m. to 600 m. ) . It is possible, especiaLly in the south east, 

that it may be composite, being made up of two levels, one at about 2,600 ft. 

(800 m.) to 2,880 ft. (880 In. ) , the other nearer 2,230 ft. (650 111.), and 

each sloping gently southwards. 

There is not yet sufficient evidence to explain either the mode of forma

tion or the age of the summit surface in Biinsow Land. A similar summit or 

plateau surface occurs over large areas of Vestspitsbergen, especialLy in the 

north. This surface was first commented: upon by De Gcer, wh{) dis1cussed 

the area to the north 0'f Biinsow Land and who rderred to a "remarkable 

plain of denudation" (De Geer 1919, p. 166). He regarded this surface 

as a "Cretaceous base-level plain" mainly ()n the evidenc-e of overlying basalts 

said to be of Upper Cretace0'us age. De Geer considered that this "base-level 

plain" was uplifted ,to its approximate present level during the Tertiary earth 

movements, and his map (1919) shows suggested contours or eohypses of 
the plain drawn above present sea-Level. 
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It is possible however that such summit plains, as exist in both northern 

Yestspitsbergen and in BiinsO\v Land, have been so altered by glacial erosion 

and by periglacial weathering that their present for111 represents neither the 

surface of an uplifted peneplain nor an uplifted plain of marine abrasion. 

Ahl111ann (1933 a, p. 115) has said of such surfaces that "it is hardly j ustifi

able to conclude that they form an old abrasion level and that the isohypses 

drawn up by De Geer are contour lines of the ancient sea-bottom. Probably 

the present even surfaces of the raisecl plateau blocks are the results of denuda

tion process,es, active more or less high above sea leyel during the pleistocene 

time." None the less, it is difficult to see hO\\' glacial and periglacial processes 

\\'{luld produce such a plain of even relief as is seen in the summit surface 

of Biinsow Land if the initial relief was not also plain-like in character. 

Great thicknesses of Tertiary beds, including coal measures, nO'w occur in 

the area to the south of, and may even have covered, Biinsovv Land. Thus, 

considerable denudation and peneplanation ill the area 1l0W occupied by 

Spitsbergen took place during Tertiary time. It is ther·efore reasonable to 

assume that the summit plain in both 13iinsow Land and in other parts of 

Yestspitsbergen has been partly formed in the Tertiary period. 

In the yalleys below the summit surface the rapid disintegration of the 

rocks into scree by frost action has giWI1 ri,e to ,teep \'alley sides with SCfee 

slopes up to 43° or 45°. This action has almost entirely obliterated any pre

glacial valley benches which may have existed; hence there is little evidence 

to show either whether processes other than periglacial ones \vere predomi

nant in bringing about the dissection of the summit surface or in \\'hat ways 

the ya lleys \vere cut. There are \\'ell -marked cob, S0111e icc-covc feel, at about 

1,625 ft. (500 m,), (Fig. 2); these may have some erosional significance. 

In addition, there is occa5ional nlley-side benching at about 980 ft. (300 111. ) 
IQ 1,320 ft. (400 m.), but these may be associatecl \\'ith resistant bancls of 

rock. BeIO\\' about 330 ft. (100 111. ) the valleys clebouch {Jl1 to the coastal 

plain or stramlflal. \\'hich is of yariable \\'i'lh I Fig. 2). 
In the larger "alleys, at the ioot of the steep scree slopes. a more or less 

cOlltinuou� solifluction terrace occur:, along the yalley siell's; thl' yalley-\\'anl 

slope of this terrace i:3 gentle, generally about 10, form ing a contrast \\'ith the 

steep scree slopes aboye. In the upper and middle reaches of the "alleys, the 

solifluction terrace consists largely ·of a spread of old moraine and scree, upon 

the surface of \\'hich are \\,(:,11 de\'elopecl soil polygons ; in :\Iathiesonc1alen, 

for instance, the terrace contains a high proportion of green and red :3and

sot.ones \\'hich haye been carried into the yalley by a HO\\' of ice fro111 the area 

of Cullll JI ('as1I res in the north of Biinso", Land. In the 100\'er parts of the 

yalleys, the so lifluction terrace, in addition to scree and moraine, consists 
of shingle from old raised beach c1epmits. The thickness of 5\1ch unconsolidatecl 

material forming these solifluction terraces varies; in places it is as much 

as ten feet, \yhile elsewhere it is. a thin spread of superficial debris resting 
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Fig·. 3. Levelled profile, of valleys. west Biinsow Land. 
6400 

011 a r·ock bench. Such solifLuction featnr·es were sometimes difficult to dis

tinguish from true river terraces and from the older raisecL shingle ridges. 

Profiles of the valleys which were levelled are shown in Figs. 3, 4 and 5. 

These profiles were obtained by levelling along the river bed �rom mean sea

level at the lower ends of the valleys rto the glaciers at their upper ends ; 

for Gipsdalen, the only river with an alluvial flood plain, the profile is nearly 

everywhere that of the inner margin of the flood plain, except for the upper

most hvo miLes, where the profi1e is again that of the actual river bed. Level

ling methods varied according to circumstances, but i'11duded tacheometric 

levelling in addition to less accurate methods using an Abney level or a sur· 

veying aneroid. The aneroid measureme'11ts have only heen used Where, by 

counter checks, an accuracy of -+- one metre was assured. 
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Fig'. 4. Le\'elled profiles of yalleys, south-east Biinsow Land. 

Aoove the coastal plain, the higher parts of the valleys consist almost 

entirely of scree or moraine, which may be soliflucted, hut there is little or 

no alluvial or boulder deposit. The gradient of such parts of the yalleys is 

high, yarying between 1: 10 to 1: 20, and they often contain dead ice, a good 

example is the Tjosaasdalen. In their lower courses the gradient of the valleys 
i� less, normally helow 1: 30. The \"alley floor is hepe largely made up of 

deposits of a fluvial-glacial character: these frequently consist of coarsely 
rounded ooulders and pebbles, often roughly stratified, and laid down in an 

alluvial or boulder fan. The average gradient of such boukIer fans is from 
1: 20 to 1: 30, i. e. 3Ibout 2° or .3°. In the larger valleys, such as Gipsdalen 
and �1athiesondalen, deposits of sane! and mud, often laid down in temporary 

lakes lakoe the Leirflata, alternate with more steeply inclined oouIder fans. 

\\'ell-defined river termces occur along the rivers. The heights of these 

terraces and their e;dent were measur·ed and are also shown on the profiles. 
The terraces shown were either definite rock cut benches or were made up 

of ri\'er gravel deposits. The existence of river terraces illustrates the fact 

that the present day streams appear everywhere to be cutting into their 

earlier depo'sits. It will be seen also that the river profiles possess definite 

convex breaks, or .nick points. The main breaks in the profiles of lVIathieson

dalen, and in the profile at the head of Gipsdalen, are in solid rock. The most 

spectacular example is seen in the leiit bank tributary I of Gips river, between 

Aitkoenfj eHet and Templet, where the stream flows in a gorge 60 ft. deep 
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cut into solid rock and flanked by a solifluction-capped rock bench, (Fig. 5), 
(Ba1chin 1941, pI. 9.) In Figs. 3, 4 and 5, where correlations between nick 

points and river terraces appeared rea:;onahle, reconstructions of the earlier 

profiles have been attempted. 

Further evidence of the do\Yncutting of the rivers is gi \'en by the com

posite nature of the boulder fans. In all the valleys investigated, the fans 6hO\\" 

evidence of formation in at least two periods, the more modern fans being 

incised into the older ones as in "cone-in-cone" structure (Dalchin 1941, 

p. 369). In the older fans the ,boulders are more compacted and there is a 

thin carpet of vegetation, (usually Salix polaris and Dr)'as octo pctala) ; the 

distributaries are nmv dry and deserted by the streams. In the newer fans, 

these boulders are much less compacted and the surface of the fan is more 

rough and uneven; vegetatiDn is usually absent and the fan is mDre or l,ess 

covered by the present-day melt streams. It is likely that the older fans are 

connected with the terraces which lie 3 ft. ( 1 m.) tD 5 ft. (1.5 111. ) abDve 

the present riHTs (Fig. 5). 
Explanations to account for the downcutting of the present rivers involve 

tWD main considerations. First, vaf'iations in the yolume of the melt-water 

and in the size and quantity of the load; such variations depend largely upon 

fluctuations in climate. In recent years, there has been a marked recession 

of the glaaiers of Biinsow Land and hence a corresponding increase in the 

amount of summer meltwater. During the summer melt period the volume 

of the rinrs has ther·efore been greatly increased amI this is one factor \\'hich 

may have led to the increased dO\\'11Cutting of the rinrs. 

Secondly, the dowl1cutting may also be caused by variations in the base 

level of the fjords. In BiinsO\\' Land there is go-od evidence Df late Pleistocene 

negative changes of base level, as in the numerous raised beaches which are 

fmmd on the coastal plain up to a height of about 330 ft. (lOO 111.). Such 

base 1neJ changc" \HlUld abo cause increased clmnlCutting. :\lan)' of the 
details d the river profiles are probably the re,ult of the complex interaction 

of these two main factors. 
In summary, if these suggestions are cDrrect, the main outlines of the 

denudation chronology of Biinsow Land may be as follDws: 

1. An early cycle of erosion represented hy the :'11l11111it penepla in, in part 

of Tertiary age. This probably modified an earlier surface. 

II. Initial dissection of the summit surface, represented by the high l'e\-e! 

benches and cols ,in the main yalleys. 

Ill. Succeeding rejuYenatiol1 causing further incision of the yalley�_ 

I V. Glacial and periglacial n1{)diiications. 

V. Formation d terraces and gorges related tD both the iluctuations of 
glacier recession and changes in base 1e\'('1. 
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Ill. The Raised Beaches. 

Belovy ab-out 330 it. (100 111.) the most conspicuous feature et the relief 

of Biinsorw Land is the coastal plain. This ya6es in vvidth and may he up to 

about Ilh miles. It includes hoth plains ()f abrasion and deposition. Even 

where the pl<Lin is apparently depositiQ1xl!1 it is often possible to see traces· 

of solid bench under a thin coycr of superficial material.1 

In Biinsow Lmd there areextensiH' strctchc� of raised storm beaches 

which possess a great variety of height and slope. These beaches occur at 
almost all heights up to about 330 ft. (100111.) above the present sea-level, 

(Balchin 1941, Feyling-Hanssen l(55). They also occur not only along 

the southern and western coasts" but are found in the north of the area along 

the margin of trhe Nordl'nskiolc�brecn and in upper Gipsdalen. This is what 

would be expected from the oibservations made hy Hogbom in 1911 on the 

extent in this part of Vestspitsbergcll of the carly Post-Glacial transgression 

(Hogbom 1911). 

It is well known that the shingle beaches along the w,estern coast of 

J3iinsow Land, (i. e. the eastern side of Billefjord), s,lope towards the north. 

The beaches were first described by Tyrrell (1919, p. 43) who considered 

that their tilrt was caused by the isostatic read justment of the land a:bout 

a hinge-Ene which moved progressively further north towards the head of 

the fjord as 11he ice-Icap receded. Professor Balchin, who mapped a consider

able area of the beaches in 1939, also considered that their tilt was due to 
local isostatic upli>tt. He based his conclusion upon the presence of a number 

of raised ',vave-cut cliffs, the ,basal nicks of which 3Jre inclined towards the 

head of Billrefjorden. This explanation involved the assumptio n that the area 

had suffered Iocal block�faullting and that the rsostatic rea:djustmenrt of each 

hlock inclividuaHy would! account for the high degrees of tilt of the shorelines. 

This expLanation of the tilt of the beaches is improbable in the light of 
recent geological work in the area Iwhich 111a1(1es localized recovery of fault 

hlocks unlikely. Moreovrer, Feyling-Hanssen, (1950) criticised BaIchin's 

interpretation of the raised features of I3i]iJefj of(l . His arguments were based, 

first, on the very high degrees of tilt for the shorelines, (recorded hy Balchin ) , 

\,�hich are more than sixty times greater than the Tapes line in FennDscandia: 

anel secondly, upon the occurrence in the ouher parts of Vestspitsbergen of 

raised beach series 3Jt similar heights (e. g. Dinely 1953, KuHing 1931, Thomp

S011 1953, Holland 1955).2 As a result of his in vestigations elsewhere in \�est

spitsberg,en, Feyling-Hanssen sluggestf'd that the features which Bakhin meas-

1 The term strandflat (Reusch 18(4) is probahly more correctly used to distinguisb 

the plain of abrasion from the raised sea beaches; the term is, however, frequently used 

to describe the coastal plain regardless of whether the plain is of erosional or deposi

tional origin. (Dineley 1953, Thompson 1953.) 

2 See FeyIing-Hanssen, (1950 a. p. (0) "The rerOH ry sllggest('c\ by BaIchin Illust 

be extraordinarily local". 
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Fig. 6. Diagrammatic representation of raisecl shingle heach series. 

ured were "not regular rai�ed beaQhes hut raised delta-plains or c1elta

terraces" . 

Because of this mntroversy, the authors gave some time to the que:.;tion 

of the tilted shorelines of eastern Billefj-ord and \vere able to confirm that 

all the he aches ma'Pped by Balchin are undoubtedly shingle ridges of marine 

origin.! In order, therefore, to study the nature of the beach tvlts, several 

series of shingle ridges were levelled; the level lines were run perpendicular 

to the shingle ridges. It \vas observed that where the raised ,vave cut cliffs 

mapped by Bakhin face on to a lower series of heaches, the slope of the 

basal cliff notch is the same as that of the beach series at its foot. Fig. 6 

ShO'WS, in diagrammatic form, a typical beach association. The history of 

development of such a series would, acmrding to Balchin's interpretation. 

be as fo110ws : 

1. Beach series "A" are formed, wi·th some possible slight initial slope. 
n. Era-sion of series "A" by wave attirck normal to the cliH line X-V. 

III. Tilting of the cliff line X-Y, which al::o causes the major part of the 

tilt of beach series "A". 
1\-. Beach series "B" are formed, and their present s,lope may he clue to 

initial accumul1a1ti0l1, or they too may have suffered tilting. 

Balchin suggested this sequence of dewlopment to have occurred seyeral 

times: beach formation. erosioll, tilt. f{)llowed by furth e r  beach for

nntion. 

The present authors suggest the foLlc)\ving interpretation of the heacl: 

and cliff clt'\·elopmcnt to be more correct: 

I. Beirch series "A" are formed having an initial slope of deposition as 

a result of a negative change in base le\·el. Directi on of waye approach 

parallel to X-V. 
II. Beach series "B" are formed with a simila'r initial slope of deposition 

due to a negative change in base j,evel. Clllffing of series "A" proceeds 

by wave attack at the same time as accumulation is forming series "B" ; 

sometimes accumulation at the lower end of series "A" still continues. 

The suggested alternatiye sequence of development is illustrated by the 

series of beaches near Brucehy,en. Here a series of beaches rises from Kapp 

N apier s()uthwarcls to form the surface upon \\'hich the huts at Brucebyen 

1 A conclusion with \yhich Feyling-Han5'en (1955, p. 17) is also in agreement in 

the light oi his more recent \york. 



t 

� .••........ �x � " :'YI\\\\\\\\\ 
-��-��'-" � ',\'\\\\' 
��-,\, -�< -. ��""- -

'� ���-�-. 

60 

20 

-14-

[J Degraded .eache� 

Lines of Section 

500 1000 
Metres 

� 
p ------- Q ,� N 

X 
Metre.L-____ �------�-----�------__ ------�--�M� __________ --__ � 

o 400 800 1200 

Fig. 7. DjonahamTIa: map and levelled profiles of the shingle beaches. 

are buiLt; the ,,-estern side af thi,s cantinuaus beach sequence is at present 

being cliffed by the 'Sea. Further sauth, a s,econd series of beaches rises fram 

mean sea· level and lies at the base af the cliff cut into. the fi.rst series. The 

angle of slape af the basal notch of this cliff is the same as that of t:he -secand 

ar lower beach series. Thus, hva beach series are being formed concurrently, 

and it is the slape af accumul'a!tion af the s,ecand beach series that determines 

the slope af the basal cliff not ch . It is therefare suggested that the gradient 

of the rais'ed wave cut cliffs observed by Balchin is largely tha!t of the ac

cumulatian slapes at their foot, which are due to negative base lenl changes. 

Nevertheless, part af the gradient of the beach series may be tilt due to. 

variatians in degree af isostatic readjustment . It seems likely, howenr, that 

such isastatic tilting, if it has in fact accurred, is of a more regional and 

general, and less lacal nature, than that envisaged by Balchin. This is illus

trated by the shingle ridges in the s·oUlth af the area, at B j anahamna. Here, 

ridges of similar height, range and gradient flank ei,ther side af the bay, but 

with directions of slope or tilt which face onc another across the bay. (Fig. 7.) 
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Fig. 8. Lower Gipsdalen: map and levelled profiles of the shingle beaches. 

Such differing directions of slope in such a small area, show that it is difficult 
to visualise any local isostatic tilting since the formation of the beach ridges. 

This is further confirmed in lower Gipsdalen (Fig. 8), where there is a 
complex series of raised beaches. This also includes shingle ridge series 

\v,hich slope in opposite directions, while yet extending over similar height 

ranges. 

The relationship between the varying rates of base-level change and 

�he bea·ch gradients cannot, however, be a simple one. The levelled profiles 

of a number of beach series shO\ved l'hat even when descending through the 

same height range, the gradients of series in close proximity to one another 

were not necessarily the same, and the steeper or more convex: po.rtions of 

their profiles were rarely coincident. The5e variations can only be explained 
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by taking into acoount the changes in the direction and force of slt'Or111 winds, 

in tidal currents and beach drifting, in supply of debris, and a1so differences 

in coastal configuration. All these are factors 'which, either singly or in com

bination, might cause Iocal differences in the rate and charaot,er of the ac

cU111u1atiO'n, and therefore Iead to variat ions in the initial accumulation profiles 
of the beach series. 

Fauna! List. 

Identifications by Mr. D, F. rV. Badcn-Fo'Well. 
Systematic collections were not made from all the beaches, but the foll.Q\\",ing 

conections are recorded from beaches at the stated height ranges: 

Mytilus edulis Linn . ... , . . .. 

Astarte borcalis Chem . .... . . 

Astartc mOlltagui Dillwyn . . .  

Tcllilla (JJacoJlla! calcarca 

Chemnitz .......... ... .. . 

:1J ya trzl1lcata Linn. . .... .. . 

tendency uddc7'allellsis 
Hancock. ........... . .  . 

ill y<l arCllarUl Lillll. . .. . . .. . 

Sa:cic1l7'a pholadis Linn. . . .. 
Sa:cicQ'1.'a arctica Linn . .. . .. . 

GihlJllla cilleraria 1 Linn. 

LittoriJl(1 lit/m'ca Linn. 

Bltccillill11Z glacia/is Linn. 

Algae 

Foraminifera ....... ..... . . 

x o. 1 from beach at 20 ft. 

x l 
I 

x 

x 

x 

2 

X os. 2. 3, 4 from beach at 25--30 ft. 

X os. 5, 6, 7, 8 from beach at 50-70 ft. 

No. 9 from beach at 90� 100 it. 

X o. 10 from beach at 300 ft. 

x 
x 
3 

x 
x 

x x 

x x x 
x x x x x 

x x 

x x x x 
x x x 

x 
x 

x 
x x 

4 5 6 7 8 

I According to Mr. D. F. VV. Badcn-Powell, this is new to Spitsbergen. 

x 

x x 

x 

x 
x 

9 10 

Since the cClmp:etion of this present work an exhaustive study of the faunal 

content of these beaches has been published by Feyling-Hanssen (1955, see especially 

pp. 47-52) who has established a late-Pleistocene stratigraphical sequence for Bille

fj orden. This supports the contention of the authors that the slopes of the beach series 

have been formed by ordinary beach development during a negative change of base-level. 
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