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1. lntroduction
The geomorphological impact of snow avalanches in Iceland has been recent\ underlined. Especiall,v,

investigation in Northwestem and Northern Iceland highlight their strong effect on Icelandic slopes
(Samundsson, 2000a, 2000b, 2000c; Decaulne, 2001; Decaulne and Srmundsson, 2004, 2005; Srmunds
son and Decaulne, 2005; Srmundsson, 2005). In particular, the latter results underiine the role of debris
traflsport bv snow avalanches for colluvial cone development. The trni6skadalur - Bleiksm,vrardalur areas

display strong evidence of this phenomenon.

The valievs are located few kilometres east from the flord Evjat]ordur, in central North Iceland (frgure
1). Fnj6skadalur is a ,+0 km long valler,, oriented from SE to N, with maxirnum elevation berween
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900 m and 960 m. The river Fnj6sk6 that flows around 180-200 m in the upper part, drains the valley.
Bleiksmfrardalut, a 90 km valley oriented S-N, is the upper catchement of the river Fnj6sk6; the maximum
elevation of mountains is over 1000 m and the valley floor runs around 360 m in the studied atea.

The bedrock belongs irr the valley to the Upper Teriary period, and consists into basic and intetmediate
extrusive rocks with intercalated sediments, older than 3.3 m.y., while the upper part of the mountains be-
longs to Upper Pliocene and Lower Pleistocene (0.8 - 3.3 m.y.) S5hannesson and Semundsson, 1998).

The Fnj6skadalut - Bleiksmyrardalur valleys offer sevetal favoutable circumstances for snow-avalanche
impact studies: (1) the valley is still latgely unpopulated and remote from human activities, at least in its
upper southem raflges; therefore geomorphic evidence of different processes acting on slopes are pre-
served, while they are temoved in the surroundings of most of the coastal communities threaten by snow
avalanches (especially those field evidence conceming the maximal nrnout distances), (2) the Fnj5skadalur
slopes ate birch wooded (bushes and ttees of Betula pubescen:), offeing a rare dendrogeomorphologlcal op-
potunity in Iceland.

Two sites have been selected in the Fni6skadalut valley, and one in the Bteiksmfratdalur valley.

2. The Fnj6skadalur area

2.1. Presentation

The investigated co1luvia1 cones irr the Fnj6skadalur vallev are located on the right bank of the Bakkari
River, iust uphill its confluence with the Fni6ski river (frgure 1). The northern cone developed down a

large guliv can'ed into the western face of the mountain (figure 2a). The apex of the cone is at 315 m a.s.l.,
and its distal part is around 200 m a.s.l. The cone is large\, covered with birch trees and bushes, whose
stem diameter varies from 1 cm to more than 15 cm. Snow- avalanches and debris flows affect the cone
surface. The southern site consists in two coalescent cofl.es that came from two individual gullies (figure
2b). The apexes of the cones are located around 310 m a.s.l., and the distal part in both cases lavs around
200 m a.s.l.

In this site, investigation includes geomorphological obser-r,ations, vegetal recognition, and dendrogeo-
morphological analysis.

Figure 2. The Fnjdtkadalar siles, a. lhe single cone, in the noihern part oJ the inuesigated area $aow-aua/anche trangofied
boa/ders in theJbreground), and b. the doabk conet in the nathern part (Pltolos: borcteian Samanrlsson,Augui 2004).

2.2. Geomorphology

Geomorphologrcal investigation of the tw-o sites reveal the preseflce of numerous source areas for snou-
avaianches, as huge amounts of snow can accumulate both at the top of the summit plateaux, aod within
the more or less large indentations that cut the headwail, which is 500 m high (figure 3). tr{ost of these in-
dentations are moreo\rer the source areas of debris flows. Northed,v and eastedr rvinds encourage snow ac-
cumulations at the top of the leeward slope, and snow cornices on the ridge crest. In the studr- sites, the
snow avalanche paths include three well defined parts on each unit: (1) the caned headwall acts as the
starting zorc, (2) the track crosses the gullv, the cone and (3) the runout zone includes the distal part of the
cone and continues over the flat land up to 200 m down the cone (figure 4).
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trigure 5. pttantitatiue inuestigation in the main axb of the clner. a: s/ope angle medylrementu; b: measare of the tlit,ergence of
the /ongaxis of the rotk mateia/ with the main axis o;f the slape and aegetation relatiue coaerage on and hetween rockJiag-
meltlt; c: rueltllremeilh oJ'the uegetation nrcrage and diuersi\. liotice the n/lmerlar and /arge snow-aaalantlte trantported
boa/den on c. @hotos: bortteinn Semandston, Aagust 2001).

Long profiles were measured in the main axis of the cones (see location on hgure 3), using a tape and a
Suunto inc[nometer (accuracv - 0.5), from the distal part to the apex one. The slope angle (figure 5a), the
divergence of boulders with the mairl axis of the cone, i.e. parallei, oblique or perpendicular (figure 5b),
relative vegetation cover ofl blocks and betw-een blocks at each station, i.e. er.en' 10 m, and the vegetatron
diversifi. \\rere measured using a square metre gdd (figure 5c) at ground level at several locations along the
prohles. As visible on hgure 5, the a-axis of the debris deposits is changeable, and large fragments (a-axrs >
50 cm) are frequent.

2.2.1. Cone 1

The long prohle P1, on the northern cofle (frgure 6), shorvs a strong coflcaviq,'. The toe of the cone lies
on ven gentle gradients, and the external boundary of the cone is quite difficult to find; this is the same for
the t$ro other cofles studied in the Fnj6skadalur area. Therefore, the C indexl remairs lorv u,-hen taking
into account the whole profrle (= 0.44), the distal part of the profrle being ven- smooth u,rth slight mrcrol
topographical changes. A significant break in the slope angie appears at segment no. 17, the upslope part
har''ing higher gradients. According to Blikra & Nemec (1998), the long profile, u,'ith a marked concatin-,
reveals a snow-avalanche dominated cone. The appreciation of the r.egetation cover between rocks shows
that the cone surface is mainiv undisturbed b,v anv process, as the vegetation remains dense; onlv some
sparse piaces show vegetation distutbance in the medium part of the cone and it is necessar\.' to reach the
2pex to see a strong effect of slope dvnamics on the cone surface, due to both snow

0* loq 50%

VEGETAI ON ON ROC(S 25h 75% r@%

c

ll
3'.1&'.&

ltltr!!rtr!!il lI| il Il til lttll

.i.

N

g

&
*
&

rl

tt
.:1.1

M ked

rnowav.tan(he

det- flow

depois

t A S T O R IT N TAT IO

length:530 m
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Ftgare 6. l "ongtadina/ prof/e Pl , in Fnjtltkadalur, hi,ghlighting the conmue praJile of the ta/ag the strongpara//el oientation
o;f rockt deposils and the low di$arbance of the cone v5[ace, proaiding euidence af recenl yow-aaa/anche actiuie. The altuitkt
ander the npographim/ prof /e fgare the location of uegetation ana[,sit' at ground leael witlt the square metre grid.

1 The indct "(i" expresses the distal concavitv of thc telus slopc. 'I'his is thc sum of slope anglc differences bctween successl\.c scu-
mcots in thc chstal zonc dirided bv thc numbcr of segmcnts. F'or a 30 sement slope profile, thc index 6l = ll(o1tl c{.09) . . . + . . . (o02
o01)l/1tl (omclli, 1999). 'I'he distal concavitv qcts srrongcr \rhen C lelue is going far trom 0.
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avalanches and debris flows. In contrast, the lorv vegetation cover ofl deposited material underlines an im-
portant suppl,v in fresh rock debris, obviousl), pror-ided by snow avalanches instead that bv debris flows, as

the slope surface is only slightly affected. 'I'he orientation of the clasts shows a stroflg para1le1 divergence of
their a-axis with the main angle of the colluvial cone. This parallel orientation of clasts is an evidence for
the snow-avalanche dominaflce all over this slope, especially in the distal zone. \Ioreover, the minimal ex

treme runout distance of snorv avalanches were recognised through the position of snow-avalanche trans-
ported boulders (figure 3). At the toe of the first cofle, the boulders were found more thafl 150 m
dow-nslope from the point p, i.e. the location where the slope reach 10o from where snow avalanches de-
celerate, and the runout angle a from the external boulder is 20o (Bakkehat et a|,1983). Therefore, the
maximum ruflout angle of the snow avalanches from this path is lower than 20".

The vegetation sulrre). of this cone, at ground ler.el, undedines an irregular diversiq, of species along the
slope profrle, the more nulnerous species being obsened in the median part of the cone (table 1 and annex
1). Yascuiar plants are of coutse the most represented, but pioneers plants (such as Silene acauli.) arc absett
or poodv represented. This remark supports the prer'ious observation that geomorphic processes acting on
slopes do almost not perturb the cone surface in another war. than suppl,ving debris, i.e. the snow co.,'er
protects the low vegetation. Thus, transport and deposition processes are more significant than erosir-e

ones. The diversiq, index D is uneven over the siope and is therefore not refl'representative on this kind
of well-r,egetated slope.

Tab/e7.L'egelationczuerdgeanddiuersitlanthesing/eL'aile,rite1,a/onglhe/ongladinal transectPT,atiatioatl,S, 11,

17, 19, 22, 26 and 16. List oJremgniryd uatcularplanls, lcct/TTence and spalia/ distibution is girun in annex l.
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vascular plants

MOSSCS

lichens

dced organic material

mflcrogcftc

total coverage

diversirv"

Simpsons D
2

relue 0,62 0,791 0,801 0,80.| 0,786 0,691 0,807 0,699

2.2.2. Cone 2

The long transect P2, measured on the northern cone of the double cone site, shou,'s a concave profile
(figure 7) wrth a C index = 0.31 and an extended toe. Nlost of the debris fragments are \rery fresh, being
onlv partiall1 covered with vegetation (mostly lichens) in the median part of the slope. In the distal part,
fresh fragments iuxtapose older ones, which have a 75 o,/o vegetation cover (mosses and lichens). The
proximal part of the cone is exclusively covered with fresh debris. The vegetation cover betw-een rocks is

quite even all over the slope, and onl,v the upper part of the cone shows signs of disrurbance, with con-
tinuous debris supplv and movements due to snow avalaflches and debris flows (and rockfall occasionallr,)
that hinder vegetation to develop. As shown on figure 3, snow avaianches from this path are extremelv
powerful, transporting large boulders that have been deposited on the left bank of the river Bakkad, i.e.

more than 220 n fuor::. the point p, gir.ing a cr angle = 21o, measured from the furthest boulder (the snow
a."'alanches may therefore reach a further distance).

Perched boulders or debris coating on the surface of larger boulders, as well as irnpacts on boulders by
transported rock fragments (figure 8) are also evidence ofsnow'avalanche activiq'on cofles.

2.2.3. Cone 3

The third cone, the southern one of the coalescent group, shovu-s a generai concave profile, despite a C
index = 0.,14. The surface of this cone preseflts severai accidellts, with frequent cofl\rex forms (frgure 9),
even in the distal part. This is due to debris-flow landforms that disturb the long profrle. At the apex, an

important debris supply is responsible for the marked convexity. Once again, debris flows are irvolved in
the creation of such a profile. Nevertheless, the clast orientation along the profile gives evidence of domi-
flant snow avalanche activity on this cofle, as deposited fragments are mainlv oriented parallel to the main
axis of the cone. Nloreover, the vegetation on the cone is pood,v disrurbed, indicating that most of the
traflsport and depositiofl processes occur while the vegetation of the cone surface is protected. This is an-

2'l'hc divcrsiq'is calculated as the Simpsons D indcx = 1-IP u,hcrc f is thc frcqucncl'of thc pleat lf=(number ol'hits of plant oithis
spccics)/(totei numbcr of hits of plants)1.
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othet evidence for snow-avalanche activity, together with the large number of debris fragmeflts on the

The relative age of deposits, known with the he$ of vegetation covet on rock fragments, is quite singu-
lar on this cone: fresh bouldets are found all over the slope except in the distal part, where older boulders
wlth 75% or 100o/o of their surface covered with lichen, mosses or grass dominate. But exclusively fresh
snow-avalanche transported boulders have been observed on the opposite bank of the Bakka6 Rivet at the
extremity of fhe snow-avalanche path. Thus, recerit snow avalalches were extremely powerfril and had an
exceptionnal ruflout distance, ttansporting boulders alotga 700-800 m path, and depositing boulders more
than 300 m furthet the point P, S1"-g a maximal a angle = 20o, measured from the furthest boulder (the
snow avalanches may therefote reach a further distance, then the true o( angle should be lower thar- 20").

The vegetatiofl at gtound level on this cone presents similarities with the srrvey on cone 1. A higher
number of plants, thus a highet divetsity, ate observed at each measured station, even if the coverage is
more or less the same, except in the lower apical part, whete it is only 47oh. The prcximity of debris-flow
features ptobably explains this low vegetation cover at this location.
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of rock deposit and lhe low disturbance of the cone sa(ace down the dpex <lne. Old boa/den, coaered with licherc antlf or
mlrres, dre on!;found in lhe disla/ 7one, nixed withfresh onet, prouidingeuidence o;f rercnt yow-aaalanthe actiui$,.

Figure 8. Perc/ted bortlderc and coated impacted baulders prouide et,idence for snow-aua/anche actiaiE (Photo: I>orsteinn
S emandron, Aagan 2001).
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distarbance af lhe cone vftbce, euen in the apex ryne (exceptJram debrit-flow depuitt). The oldet boalders are.fband in the

distal ione. The asteiskfgure ttte /acation of uegetation lnedrilremeflls al graand /euel with the quare metre grid.

Table 2. L/e.getation naerdEs and diuenitl on the soathern cone in ite 2, alongthe longitadina/ transect P), at statiow /,1,
8, 1 9, 25, 32, 38 and 16. Ltl of rengniied uatalar p/antt' it giuen in annex 2.

1 4 L9 25 32 38 44

coverage

r-ascular plents 19 81 83 89 85 90 92 15

mosscs34120000
lichcns ,J rr U rr ., t-r t/ i,l

dead organic matcriel 18 15 12 5 11 10 6 23

minerogenic0014.+022
total coverage 82 85 84 91 85 90 92 75

diversity

Simpsons D relue 0,62 0,791 r:),U01 0,80.1 0,786 0,691 0,it07 0,699

2.3. Dendrogeomorphology

Dendrogeomorphology is a branch of dendrochronologr.. It consists into using the stem charactenstics
to provide information on spatial and temporal aspects of earth surface processes over annual to centennial
time scales. The wooded areas of taius and colluvial cones irr Fnj6skadalur are favourable for appl.r.rng this
technique. Therefore, birches at different stage of evolution u,-ere srudied on the three cones, the aim being
to highlight the main snow-avalanche paths and its lateral spreading on the cones. llere we present the re-
sults from investigation dealing with trunk size and damage evrdence on trees. The size of the tree refers to
the maximum diameter of its tn-rnk, while damage ofl trees are classified into four groups: trees (1) that are
sigruficantlv tilted (figure 1,0a); (2) trees that preseflt scar(s) (frgure 10b); (3) trees that present decaprtation
(figure 10c), and (4) trees without anv evidence of disturbance. Trees presenting scars are alwa-vs tilted in
the stud1, area, and trees with decapitations offer both er-idence of tilting and scars.

2.3.1. Cone 1

A large part of the cone is wooded, but thickness of tree trunk is highlv variable. Figure 11a shows that
the largest trees are found preferentially at the external boundaries of the cone and within its lower parts.
The maximum diameter measured on birch does not exceed 20 cm. Smaller trees and bushes are found in
the main axis in the upper parts of the cone. This tree-size distribution was expected, as processes acting
on slopes are more active in the apex upper median part, in the main axis of the cone, instead that at its
periphery or far downslope. The southern part of the cone, i.e. south from the brook, seems to be more af
fected than the northern part, $ith smaller trees found at iower altitudes.
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Figare 10. Euidence o;f'tree deJonnalion urcd-for dendrogeomorpho/ogica/ inautigation: a. tilr; b: var; r': decapitation @hotot:
Arme//e Decaa/ne, Aagut 2005).

Tab/e 3. Characteristict o;f'nnp/ed trus on cone 1 . Fnjtitkadalar.

tree characteristics # of trees
undisturbed trccs
trccs tilted
tilted trccs rvith scers
tiltcd trees s ith scars and decapitation
totel

51

116
216

79

465

72

25
16

77

100

On this cone, 465 trees were observed and were exactly located \Mith GPS. Most of them present a pro-
nounced tilt feature, and trees with tilt and scars are the most mrnerous. Tilted trees with both scars and
decapitation are more seldom (table 3). Undisturbed ftees are not well represented. Therefore, deforma-
tions are widespread ofl this cofle, indicating a frequent snow-avalanche activity.

The distribution of damage ofl trees (figure 11b) supports the previously obseryed asymmetry of tlle
geomorphic dynamics on this talus cone, as the atea covered by tilted and scared trees is more extended in
tlle southern part of the cone that is the northern one, and undisturbed trees are more nrunerous in the
northem p^rt thafl in the southem ofle. Therefote, it seems that the preferentially path followed by snow
avalanches is irl the southeta part of the cone. A secondary track follows the brook, tilting and impacting
trees with rocks. An unexpected spatial distribution of decapitate tilted trees with scats 

^ppear 
o" ng"r.

11b: these heavily damaged trees were mostly expected in the upper parts, while they are scarcely foLd
both in the median and distal parts. The explanation belongs probably to the size of trees, as thin trunks
can easily bend; therefore, decapitation will be found where ftees are larger, and preferentially within the
axis of the less frequent snow avalanches, as repetitious snow avalanches will Le unfavourable to the
growth of large tree. Finding of decapitate trees even in the distal pat of the cone undetlines the destruc-
tive potential of snow avalanches, even far from the starting zotte. Furthermore, the

A.Thickness of tree trunks B. Damage evidences on trees
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Figure/l.Dendrogeomorpholagica/rualtonnnel,Fnjd&adahr.A:Thitknesoftreetrunkt(1 :O>/2m;2:5cn<
A < 12 tm; ): O < 5 cm;1: ehaation /ines = 20 n). B: Danage euidenu on trees (5: Treet showingtibing tart anrl tle-
tapitatian; 6: Tre* wih tihing ard van; 7: Ti/ted treet; 8: Llndistarbed trus).
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Ftgure 12. Inlated broken trunks af /argett treer ztx cone / (pholos: Amtelle Decaa/ne, Augan 2005).

location wtthin the main path of undisturbed trees or of onl,r, tilted trees shows that the impact of snorv
avalanches is selecti.ve along the path.

The strong tilt of trees and the main represented trunk diameter from 5 to 12 cm, associated with the
lorr,- number of broken tr-unks (flgure 12a ar.d b) indicate that (1) the lateral spreading of snow avalanches
cover the whole cone, (2) the main paths cover the areas where tilted trees with scars are observed, (3) the
avalanche frequencv is high enough to impede most of the trees to gro$r straight, and (4) tree tilt avoid the
tr-unk to be broken bv the snou-avalanche pressure (i.e. trees grov"'with recur(eflt snow-avalanche actir-iq).

2.3.2.Cones2&3
The cones 2 arrd 3 are denselv rvooded on their external boundaries, and in the upper median and apical

parts of the cones. A large part of both cone surfaces is deprived of wooded vegetation. Respectively 64.t
atd775 trees u/ere sampled (table 4). Large trees (trunk diameter > 12 cm) are seldom and onl,v seen at the
cone limits. The smaller trees are located irr the upper parts of the cone, or at lower altitude within the
main path (figure 13a). All trees are tilted, and most of them present scars (table a). The location of decapi-
tate tilted trees with scars underline the paths of the most frequent snorv avalanches.

Table 1. Characlerittics o;f samp/ed treet 0n cone 2 and nne 3, Fnjfukada/ur.

cone 2 conc 3
trcc characteristics # of trccs o/o # of trees

undisturbed trccs
trees tilted
tilted trees u.ith scars

tiltcd trccs rvith scars and decapitation
total

0

21.1.

187

246

614

0

))
29

38

100

0

191

503

81

115

0

25

65

1 t-)

100

On cone 2, the path on the southern part of the cone is the most common one, and the path following
the brook channel (also a debris flow channel) is the secondary path; the biggest damage ofl trees are foufld
in the apical part of the cone (figure 13b). Here, even small trees shows decapitation evidence, underlining
the devastating efficiencv of snow avalanches on this cone. The preseflce of large trees in the rnid part of
the cone (fr.gure 13a) reveals the location of lower snow-avalanche frequencv, even if these trees are tilted
and are bearing scars.

On cone 3, on\, fewer severe damage on trees are obsen'ed (table 4 and figure 13b), and the trees pre-
sent mostlv tlting and scars. \(/e obserwe that snow-avalanche irrrpact on trees could be selective, damaging
seriously trees far in the path, while damage in the upper part are less severe.

The lateral spreading of snow avalanches is large on both cofles, as flo truflk seems to be undisturbed.
Nevertheless, snow avalanches originating from neighbouring starting-zones could inflict some of the
damage at the cone linits, especiallr, in the low median and distal parts.
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Figure 7 ). Dendrogeomorphologiul rualt 0n clttei 2 and 3. Fttjdtkada/ar. A: Thickness af'tree hunks (/: O > l2 ;m,. 2:
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and decapitatian;6: Treu uith tihingand rars;7: Tihed treet;8: Llndistarbed trut).

3. The Bleiksmlirardalur area

3.1. Presentation

The investigated area in the Bleiksmf tardalvr valley is located on both banks of the Fnj6ski River (figure
1). Oo the westem bank of the river is the main gully followed with a colluvial cone that has been cut by
the dver in its distal part (flgure 14a). Ot the eastetn bank is a small gu[y wlth a poody developed talus,
which ioins the distal part of the westem cone (figue 14b). The apex of the cone is at 480 m a.s.l., and its
distal part is around 370 m a.s.l. Snow avalanches and debris flows affect the surface of the westem cone.
The vegetatiofl consists into high latitude heath; dominant plaflts ate rccapiiiated in annex 3.

Ftgare / 4. Tlte Bhikmyardalar stadl area: a. the wettern ite and ib we// deae/aped collaila/ cone cat b1 the Fnjti*i Nuer
in it dila/ Stax; b. lhe ea$ern ga$ (Photos: barsteinn Scemandxon, Aagu$ 2001).

3.2. Geomorphology

The westem slope of the Bleiksmfratdalur valley is a favoutable source area for snow avalanches in the
investigated Patt, ^s 

huge amounts of snow can accumulate both at the top of the summit plateaux, and
within the more or less large indentations that cut the headwall (figure 15). Thus, the westem slope is more
favoutable than the eastem one. Most of these indentations are also the soutce areas of debris flows. !7est-
eily winds encourage snow accumulations at the top of the leewatd slope, and snow comices on the ridge
crest' The runout zone of snow avalanches originating ftom this gully cross the Fnj6ski River and termi-
nates on the flat land at the toe of the opposite slope.

The long ptof,le of the valley bottom was measuted from the top of the apex of the eastem cone to the
apex of the westem one (figue 16), using the methods explained n paragraph 2.2. The talus distribution
appears asymmetric in this part of the valley, with a steeper eastem slope and higher elevation on the

10
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westem part. The distal part of the westem cone is located on the eastem bank of the river. In the distal
parts, parallel orientation of debris ftagments dominates, indicating that sflow-avalanche activity is the main
deposition process 'tr' the atea. Slope activity supply less debris in the eastem patt than in the westem part,
and the talus is more developed in the v/esteffr part. Furthermore, debris are more seldom in the eastem
part, and especially fresh fragments. Therefore, the slope activity is assumed to be lower on the eastem
slope. The long profile of the westem cone is concave, with a C index = 0.66. The slope gradient is regular
all along the profile, without noticeable apical accumulation.

Figure 1 7: The snou-aualanche boulder auamulalion.;fonning the dista/ pan oJ the nain cane, rut b1 the iaer Fry'dskti. The

futhut boalden oiginatingfron the we$ent slope are reen in the mid-pax of the pinare, ttopping at the toe aJ'the tma/l cotte

.fron the ea$ern ga/[' (photo: borsleinn Samundxon, Augart 2004).

A large debris accumulation has been built bv snow avalanche transported boulders on the eastern bank
of the trni6ski fur-er (hgute 17). Therefore, the river is not an obstacle for snorv avaianches; in contrary,
the rvestern bank acts as a spnngboard that p!.ves more impe tus to trensported boulders as there is less fric-
tion with the ground. Snou- avalanche boulders, rndicating tire maximal runout distance of snorv ava-
lanches, are observed about 200 m from the river (f,gure 15), ofl the eastern bank. The path ofthe ar.a-
lanche is then longer than '175 m. Other er-idence of snorv avalanche activitv are found in the distal part of
the w-estern cone, on the eastem bank of the river. Especiallv, coated boulders, balanced and perched
boulders are frequent.

4. Goncluding remarks and further work
Snow avalanches are an efficient transport agent on Icelandic slopes, as illustrated by this study in the

Fni6skadalur and Bleiksmfrardalur valleys. Geomorphological evidence undedine their long runout dis-
tance as well as their potential desttuctive effect: the paths could be longer than 700 m, and large boulders
are traflsported futther than 200 m ftom the p point, while snow-avalanche spreading covers the fuII width
of the cones. This is of majot implications not only ftorn a geomorphic poiat of view, but fot dsk assess-
ment and land-planoing too, illustrating the potential damage inflected by snow avalanches and snow-
avalanches ftansported boulders in inhabited areas, even 

^t ^large 
distance from the slope.

trurther work is suitable in this area to get a better knowledge of talus cone development, thus of snow-
avalanche frequency and magrritude. Fabric analysis would help to understand the material organisation
within the cone; tephrochronology will help to know the rhphm evolution of talus slope during the Holo-
cene, and suitable ptofile has been observed in cone 1, Fnj6skadalur. Dendrogeomolphology methods
have not yet been firlly applied in the Fnj6skadalut valley; especially shrub and tree disturbance examined

t2
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through stem disc and trunk drill, and dendro-inc1inometfl,. will reveal more information on slope dvnamics
during the last cefltulies.
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Appendix 1 - Low vegetation on cone 1 along P1 long prof,le.
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Appendix 2 - Low vegetation on cone 3 along P3 long ptofile.
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