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Abstract 
The sediment transport in polar regions is highly changeable and it is getting faster in 
connection with a climate change. This study describes the Hørbye River catchment 
located in the northern Billefjorden, Central Svalbard. The Czech Arctic Station and 
AMUPS - Adam Mickiewicz University Polish Polar Station are located in near this 
locality Petunia Bay. The material for this study was sampled in August 2016, during the 
summer research campaign of Czech Arctic Station together with a cooperation between 
Masaryk University in Brno and the University of Oslo via Norway Grants. The catch-
ment area is 60 km2. The area of interest lies around the 10 km long Hørbye River in its 
braidplain, which is 2.3 km wide and 4.5 km long. In the Hørbye Glacier forefield,       
27 sediment sampling localities were selected and defined into seven groups: (i) esker 
complex; (ii) debris stripes; (iii) till plain; (iv) hummocky moraine; (v) post-LIA 
braidplain; (vi) LIA moraine; (vii) LIA braidplain. Three main petrological types of 
rocks were studied (SVP – sandstone, VAP – limestone, ORT – orthogneiss). Lithology 
and roundness of the clasts were evaluated in order to study clast shape properties from 
various glacial sediments. The results show the dominant role of lithology on the clast 
shape modification in the Hørbye Glacier forefield.  
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Introduction     
 
     The sediment transport is a highly pre-
sented topic in connection with progla- 
cial river changes due to ongoing climate 
change. Bedload sediments are typically 
studied in fluvial systems with respect to 
downstream changes but can be affected 
by lateral inputs of different sediment 
sources. Understanding the sediment fluxes 
is fundamental to predict the likely effects 
of future changes of geomorphological ac-
tivity and landscape development (Slay-
maker 2010, Colombera el al. 2013). Pro-
glacial areas exposed thanks to glacier 
recession are among the most dynamic 
landscapes in polar and mountainous areas 
(Hein and Walker 1977, Bennett et al. 
2010, Bennett and Evans 2012, Carrivick 
and Heckmann 2017) and are intensive-   
ly modified by various geomorphological 
processes related to the climate change.  
     In river catchments, hydraulic and sedi-
ment characteristics change with down-
stream distance from the headwaters. As the 
distance increases downstream, the channel 
size and discharge increase together with 
the changes in channel slope and bed ma-
terial size and roundness (Church 1992). 
The mechanisms, which contribute to down-
stream bed material change is abrasion, 
sorting or transport, and in-situ weathering 
(Knighton 1998). The downstream trend 
can be interrupted by the tributaries, chan-
nel bars and other lateral sources (i.e. lat-
eral erosion of channel banks), which sup-
port the main channel flow (Ferguson et al. 
2006).  
     Svalbard is a very dynamically chang-
ing area. Proglacial landsystems were stud-
ied here by numerous studies (e.g. Kost-
rzewski et al. 1989, Kostrzewski 1989, 
Ziaja 2004, Lønne and Lyså 2005, Lukas 
et al. 2005, Ziaja and Pipała 2007, Rach-
lewicz 2007, Bennett et al. 2000, Zagórski 
2011, Zagórski et al. 2012, Malecki 2013, 
Midgley et al. 2013, Kavan 2017, Ondráč-
ková et al. 2018, Ewertowski et al. 2019, 

Kociuba et al. 2019, Pleksot 2019, Ondráč-
ková et al. 2020).  
     Especially the Hørbye River catchment 
is a well-known area. Many kinds of re-
search studies were published from this 
area in the late 20th century mainly thanks 
to the Polish research groups working in 
this area for a long time. The geomor-
phology and morphogenesis of the region 
between Hørbyedalen and Ebbadalen in 
Petunia Bay region were studied by Stan-
kowski (1989). Another part of the group 
focused on the chronostratigraphy of gla-
cier deposits in this area (Karczewski and 
Rygielski 1989), where the lithology of  
the sediments plays a crucial role like      
in fluvial deposits. The proglacial zone of 
Hørbye Glacier is full of small lakes, 
which was the focus of Wojciechowski 
(1989), who has studied sedimentation and 
geomorphology of these lakes located be-
tween the braided channels. Generally, the 
tidal flat plain of Petunia Bay was studied 
by Borówka (1989). The combination of 
fluvial, glacial and tidal processes affected 
also the distant part of the Hørbye River 
outwash fan, where there is a different de-
gree of degradation during the year (Kost-
rzewski 1989). The dynamics of the geo-
morphic processes in the glaciated and 
non-glaciated catchments were studied by 
Kostrzewski et al. (1989). The Hørbye 
River catchment was also studied in the 
case of flood events (Rachlewicz 2009a) 
and the changes caused by the river activ-
ity. The surficial geology and geomorphol-
ogy map of the forefield of the Hørbye 
Glacier were created by Evans et al. (2012). 
The detailed analysis of the historical 
landscape change within the foreland of a 
Hørbye Glacier is described in Ewertowski 
et al. (2019).  
     The purpose of this case study is to ex-
amine the effects of different material in-
puts into the Hørbye River fluvial system. 
It covers also the influence of different sed- 
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iment sources and fluvial transport through 
the river catchment. The key question is to 
recognise the role of the axial sediment 
transport and the role of the sediment 
sources within the system. A different role 
of each sediment source together with its 
geographical position in the fluvial system 
was examined. Here, I want to recognise 
the processes, which influence the changes 

in roundness and different shares of petro-
logical types in individual sediment sources. 
The results will help to understand the 
knowledge about the climatic influence 
and evolution of the nature of proglacial 
coarse-grained fluvial sediments in envi-
ronments affected by glacier and snow 
melting in the very vulnerable area of the 
Arctic.  

 
Study Area 
 
     This study was undertaken in the 
Hørbye Valley located in Dickson Land, 
Spitsbergen, ~ 9.5 km north of Pyramiden 
town (Fig. 1). The Hørbye River catch-
ment area is ~ 60 km2. The river originates 
at the confluence of small streams running 
from Hørbye Glacier. The polythermal 
Hørbye and Hoel glacier system is approx. 
8 km long and 1 km wide in the proximal 
part. The extent of ice cover in this catch-
ment from LIA can be seen in Ewertowski 
et al. (2019 – Fig. 2). The Hørbye river is 
~ 10 km long and forms a 2.3 km wide and 
4.5 km long braidplain ([2]-TopoSvalbard 
2009). At the beginning, the river has a 
steeper character, but at the distant part it 
is characterised by many lateral channels 
and composes a flat braided outwash fan 
(sensu Hambrey 1994). The Hørbye Glacier 
forefield is characterized by the presence 
of eskers, moraines, till plain, lakes and 
other proglacial landforms (Evans et al. 
2012). The river eroded the moraine gradu-
ally  the second half of 20th century be-
cause of the retreat of the glacier. The riv-
er network started to spread into the fore-
field, leaving one of the former corridors 
between the esker and the moraines on the 
northeast side. The river network destroyed 
and moved subglacial sediments and cre-
ated several lakes, in which there was a 
mass accumulation of sediments and small-
er streams that flew to the south (Haná- 
ček et al. 2013, Ewertowski et al. 2019, 
[2]-Topo Svalbard 2009).  
     The climate in the study area is charac- 

terized by low precipitation of ~200 mm yr-1 
and relatively warm winters (Førland et  
al. 2011, [1]-NPI 2020). The average an-
nual temperature according to Rachlewicz 
(2003) and NPI 2020 is ~ –5°C. The tem-
peratures in winter (December–February) 
ranged from –30°C to +3°C, while summer 
temperatures (June–August) varied from   
–2°C to +12°C in the nearby Petunia Bay 
(Láska et al. 2012, Witoszová and Láska 
2012). Positive temperatures are important 
for the water availability of local river 
systems fed by snow and glacier melting 
(Rachlewicz 2007). In addition, the study 
area is influenced by the warm Western 
Svalbard Current, which contributes to the 
fact that the local climate is relatively mild 
(Rachlewicz 2003, Malecki 2016).  
     The Hørbye Glacier is the largest in the 
Petunia Bay area, which is the northern 
end of Billefjorden. It is a valley glacier 
filling the extension of the bay. Its mar-
ginal zone extends between the slope of 
Birger Jonsonfjellet in the west and the 
slope of Gizehfjellet in the east. The 
Hørbye Glacier is located in the border 
zone between Dickson Land and Olav V 
Land. The Hørbye Glacier is up to 170 m 
thick, with a 40 m thick basal layer under 
100–130 m of ice (Malecki 2013). The 
altitude of the glacier surface ranged from 
65 to 665 m. The glacier forefield is locat-
ed at altitudes from 24 to 111 m, with the 
highest ridges of the lateral moraine reach-
ing up to 320 m a.s.l. (TopoSvalbard 2009, 
Evans et al 2012, Ewertowski et al. 2019).  
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Fig. 1. Location of the study area: A – Spitsbergen, B – Billefjorden, C – The Hørbye River 
catchment. 
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     Recent moraine-mound complexes of 
Svalbard glaciers started to develop since 
the Little Ice Age (LIA) and are still de-
veloping with ongoing climate change 
(Rachlewicz and Styszyńska 2007, Evans 
et al. 2012). The sediment cover is com-
posed of weathered material originating 
principally from the Palaeozoic sedimenta-
ry rocks and, to a small extent, pre-Devo-
nian metamorphic rocks. 
     The Hørbye River channel is predomi-
nantly pebble-cobbly along the entire 
stream and different types of channel bars 
can be found. Braidplain is characterized 
by the occurrence of active and abandoned 
channels caused by different fluvial dy-
namics during the hydrological season. 
Diverse fractions can be transported within 
the channel; boulder fractions in the upper 
part during the peak discharges and cobble 
and pebble size fractions in the rest of the 
flow profile. The sedimentation is connect-

ed with the weakening transport capacity 
of the river. 
     From the geological point of view (see 
Fig. 2), the upper parts of the valley sides 
consist of Carboniferous sandstone, and 
siltstone, clastic carbonate rocks and evapo-
rites and the other part of the valley side 
contains dolomite, sandstone and gypsum 
(Dallmann et al. 2004). The Carboniferous-
Permian limestone build the upper parts of 
the summits (Dallmann et al. 2004). The 
middle part of the valley sides consists of 
Devonian Old Red sandstone and Precam-
brian orthogneiss and amphibolite (Haná-
ček et al. 2013). The lowest parts of the 
valley are filled by glacial, glaciofluvial 
and marine sediments. The material from 
individual sediment sources or landforms 
is transported to the main river channel in 
different volumes and with diverse tem-
poral supply (Tomczyk and Ewertowski 
2017). 

 

 
 
Fig. 2. Geological map of the Hørbye River catchment (based on geological map of Billefjorden 
by Dallmann et al. (2004)). 
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Methods 
 
     The Hørbye Valley was selected based 
on aerial images ([2]-TopoSvalbard 2009), 
because of a well-developed braidplain and 
well-preserved accumulation landforms. 
The braidplain character was necessary to 
study the effect of sediment sources and 
landforms on the shape properties of flu-
vial sediments in the dynamic proglacial 
stream along the 4.5 km long downstream 
river profile.  
     The NPI data ([1]-Norsk Polar Institute 
website) were used in geographical infor-
mation system environment to pre-select 
the location of interests. However, the fi-
nal selection of sediment sampling sites 
was carried out in Hørbye braidplain dur-
ing the fieldwork. The selection led to a 
definition and sampling of major sediment 
source areas for transported fluvial material.  
Field geomorphological mapping of the 
main landforms and sediment sampling 
along the Hørbye River channel belt were 

realised at the beginning of August 2016. 
At the glacier forefield seven sediment 
sources were recognised representing dif-
ferent sediment-landform assemblages. Sev-
en representative sediment sampling sites 
from all sediment sources were selected 
(Fig 3). The following sediment sources 
were defined: (i) esker complex; (ii) supra-
glacial debris stripes; (iii) till plain; (iv) 
hummocky moraine; (v) post-LIA braid-
plain; (vi) LIA moraine; (vii) LIA braid-
plain. 
     Furthermore, 27 sites were selected for 
sediment sampling and measurements of 
sediment characteristics along the Hørbye 
River channel belt for 8–16 mm (b-axis)  
of the pebble fraction. The fraction was 
sieved at sampling sites and processed in 
the laboratory by measurements of clast’s 
axes, identification of clast’s roundness 
and petrography. Each sample contains 
100 clasts. 

 

 
 
Fig. 3. Topographic map of the Hørbye River braidplain with location of the material sources and 
the sediment sampling localities. 
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     The sampling was supplemented by GPS 
position, site description and photo docu-
mentation of the site and the close sur-
roundings. It should be noted that all sam-
ples were taken from first-order bars, as 
second-order bars were flooded during the 
high summer research season (Folk and 
Ward 1957, Lunt and Bridge 2004, Lunt et 
al. 2004).  
     In the case of this study, I decided to 
use the length of the Hørbye River from 
the Hørbye Glacier (determined by current 
ice position) with the start of the river 
mileage determined from the Digital Ele-
vation Model to an average sea level cor-
responding to the end of the river mileage.  
     Petrological analyses of sampled clasts 
consist of the following steps: (I) identifi-
cation of petrology according to units from 
a geological map of Billefjorden (SVP – 

sandstone, VAP – limestone, ORT – ortho-
gneiss; Dallmann et al. 2004); (II) meas-
urements of a, b and c axes; and (III) 
roundness assessment using the roundness 
classes of Powers (1953). The roundness is 
presented in Fig. 5 together with 2 exam-
ples (sediment sites H4 and H8). The main 
petrological types are plotted in Fig. 4 with 
a photo documentation taken originally in 
the Hørbye Glacier forefield. 
     Together with the field work, several 
underlying maps (slope, aspect, hillshade) 
were produced using DEM, datasets from 
NPI and geological map. The NPI Topo 
Svalbard[2] source were used for shapefiles 
together with GPS positions of each sedi-
ment sampling locality (Fig. 3). For the 
geological map of the Hørbye River catch-
ment, the geological map of Billefjorden 
(Dallmann et al. 2004) was adopted (Fig. 2).  

 
 
Results 
 
     The Hørbye River catchment is affected 
by the presence of glaciers and very varia-
ble topography (the highest point is above 
1000 a. s. l.). It is oriented in west-east di-
rection at the head, and north-south at the 
mouth of the catchment located in Petunia 
Bay. Half of the area is very hilly with 
steep slopes and on the other hand the gla-
cier forefield represents lower positions 
with mild decrease in altitude to the sea 
level (Fig. 1). The origin of the sediment is 
different. Some of them are transported 
from hillslopes by gravitational processes. 
Another group is affected by the combina-
tion of glacial and fluvial processes dur-
ing the glacier ablation period (subglacial, 
supraglacial and englacial sediments).  
     The dominant landforms with sediment 
sources localities in the Hørbye Glacier 
forefield are represented by eskers, debris 
stripes, morainic complex, till plain and 
post-LIA braidplain and in distal part LIA 
braidplain (Fig. 3). The landform position 
is determined by the hydraulic system of 
the glacier, its thermal regime, position of 

the supraglacial and englacial stripes and 
geological composition within the braided 
outwash fan. The presented graphs (Fig. 4 
and Fig. 5) do not strictly show the down-
stream trend with respect to the position of 
landforms, but the differences in the petro-
logical type and in the roundness. 
     The esker sediment source represents 
samples from localities H1 and H2. In de-
bris stripes landform were sampled at two 
localities (H3 and H4). Another two locali-
ties are within the till plain (samples H5 
and H6) and in  hummocky moraine (sam-
ples H7 and H8). Localities with samples 
H9 to H11 belongs to post-LIA braidplain. 
Next four samples (H12, H13, H14 and 
H15) are located in the LIA moraine area. 
Last 13 samples (from H16 to H27 locali-
ties) represent LIA braidplain. The differ-
ent sediment sampling localities are also 
visible on photographs (Fig. 3). The accu-
mulation of sediments is necessary for the 
future sediment transport behaviour espe-
cially during the ablation period. The stud-
ied clastic material at all 27 sediment sam-
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pling localities show a different proportion 
of petrological types, and also diverse 
degree of clast roundness. Only before the 
LIA period could the downstream trend 
develop. Even so, the similarity of the first 
approximately 1.5 km long section with 
various landforms and in front of the LIA 
outwash fan and the difference of these 
sections from the post LIA braidplain is 
clear from the line. You should also note 
that the whole area was glacially sculpted.  
     From the lithological point of view (see 
Fig. 4), the dominance of sandstone is evi-
dent in 25 out of 27 samples. It makes 
more than 60% (Fig. 4), limestones covers 
around 20% and orthogneiss is supple-
mentary within studied samples. The esker 
landform sediment samples is dominantly 
formed by sandstones (74% and 62%) – 
one of the highest portions of this petro-
logical type within the whole samples. On 
the other hand, sandstone is missing in the 
sample H3, where limestone is dominating 
(90%). Only the samples from localities 
H3 and H4 from debris stripes are special 
for the dominance of limestone. The sam-
ple H3 have 90% of limestones and 10% 
of orthogneiss. The sample from other lo-
cality made of limestone debris stripes 
(H4) has 70% of limestones, 20% of sand-
stones and small proportion of orthogneiss. 
The highest portion of orthogneiss is evi-
dent from the sample H5 belonging to till 
plain. Another fluctuation is in till plain 
and hummocky moraine samples. Here 
sandstone covers 60 – 70% and the rest is 
divided between limestone and orthogneiss. 
The dominance of sandstone is unchang-
ing in the rest of samples and there are 
some small fluctuations between limestones 
and orthogneiss (e.g. in LIA moraine, LIA 
braidplain). Fig. 4 is showing the evolution 
of the samples of petrological types at eve-
ry locality and the graph is supplemented 
by the photos from the Hørbye River catch-
ment. 
     Another important characteristic of clasts

is their roundness. How the clast changes, 
among the different sediment sampling 
localities of the Hørbye River braidplain is 
presented in Fig. 5. The graph symbology 
is similar as before (Fig. 4), but there are 4 
important lines, which represent degree of 
roundness (data come from 27 samples 
within 7 sediment sources). There are SA 
(sub-angular, green line) and SR (sub-
rounded, blue line), the extreme categories 
in angularity (VA+A, black line) and in 
rounded clasts (R+WR, orange line) are 
complementary here. There are two ex-
treme diverse samples (H3 and H4), which 
contain 92% and 77% of angular and very 
angular clasts, respectively. This degree of 
roundness is connected with petrological 
type, which has not a long transport by the 
river. This character of angular clasts is 
typical for limestone debris stripes located 
in the studied catchment. At the next sedi-
ment sources, there are recognizable fluctu-
ation between rounded and angular clasts. 
Compared to the samples from debris 
stripes, the sample from the locality H8 
(hummocky moraine) contains a higher 
portion of well-rounded and rounded clasts 
(48%). Moreover, in this graph (Fig. 5) 
there are 2 small histograms, which de-
scribes two important sediment source sam-
ples with the largest deviations in angulari-
ty (sample H3 – debris stripes sediment 
source; sample H8 – hummocky moraine 
sediment source). Because of the combina-
tion of glacial and fluvial processes influ-
enced sediments in braidplain, there are 
almost no significant trends in increasing 
sediment roundness as is usual in axial 
transport with the increasing transport dis-
tance. Even before the frontal moraine, 
braiplain develops after LIA, just as in the 
struggle for a frontal moraine.  
     For example the highest portion of 
rounded clasts was in sample H2 (from es-
ker – 40%), sample H5 (from till plain – 
47%) and in two samples from LIA braid-
plain (H17 and H18 – 41%, 40%). 
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Fig. 4. Downstream change of the main petrological types of sediments in the Hørbye River 
braidplain. 
 
 

 
 

Fig. 5. Downstream change of sediment roundness in the Hørbye River braidplain.  

 
 
     From the graph in the Fig. 5, the fluctu-
ation from the first samples to approx.      
1 400 m (till plain) is evident. Then con-
tinues stable part until the 2 800 m in the 
section of hummocky moraine and post-

LIA braidplain. Last part from LIA mo-
raine (2 800 m) till the end of LIA braid-
plain (5 300 m) is very dynamic in the case 
of roundness again.  
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Discussion 
 
     Proglacial rivers are very dynamic sys-
tems influenced by glacier melting. On 
Svalbard we can see increasing tempera-
tures, but there are differences between 
meltwater discharges between small valley 
glacier rivers (the Elsa River, the Ferdi-
nand River) and the Hørbye River. It de-
pends on the area of the glacier, which melt- 
ed and fed the proglacial river. Together 
with discharge it fluctuates sediment trans-
port and deposition. Clasts are modified by 
an active traction processes in subglacial 
environments and deposited during the 
Little Ice Age (LIA) in forms of subglacial 
tills and frontal moraine diamictites and 
remained partly in forms of moraine hum-
mocks and ice-cored moraine ridges. Sand-
stone clasts are recently reworked by glacio-
fluvial processes and modified by fluvial 
transport on braided outwash fans, which 
evolved in the forefield of the LIA mo-
raines (Karczewski and Rygielski 1989). 
Some of clasts from the Pleistocene to ear-
ly Holocene sediments within tidal plain of 
Hørbye Glacier could be resedimented. 
According to Karczewski and Rygielski 
(1989) here lies a fragment of a raised ma-
rine terrace of an altitude of 45 m above 
sea-level. It is undercut by a proglacial riv-
er constituting an exposure with a series of 
marine, fluvio-glacial and moraine deposits. 
Subsequently, the sediments were eroded 
by proglacial river system within the braid-
ed outwash fan.  
     The proximal part and pre-LIA outwash 
fan show similarity in fluctuations of round-
ness with a diverse portions of rounded 
clasts. There is evident short transport dis-
tance from the glacier because the trans-
port energy of flowing water decreases on 
a wider braidplain. In the Bertil braided 
outwash fan, the clasts were seen rather 
rounded, which was caused by a very short 
material transport (Hanáček et al. 2011). 
The post-LIA braidplain sediment source 
has a relatively stable portion of petrologi-
cal types (dominance of sandstone) togeth-

er with the degree of roundness (SA and 
SR types). There can be recognized slight 
trend in increasing angularity of clasts be-
tween 1 200 m to 3 000 m. On the other 
hand in the LIA moraine, the high portion 
of angular clast is expected compared to 
the Muninelva River (Ondráčková et al. 
2020), where the morainic sediment source 
was dominant at the beginning of the pro-
file.  
     In Billefjorden area in Central Svalbard 
we can recognize proglacial fluvial systems 
comparable to the Hørbye River braidplain 
(Rachlewicz 2007, Marciniak and Dragon 
2010, Hanáček et. al. 2011, Ondráčková et 
al. 2020; [2] - Topo Svalbard 2009). From 
the morphological point of view, the Hør-
bye River braidplain is well-developed in 
comparison to others. The position of land-
forms in braidplain, which forms a sedi-
ment sources is affected by the morphol-
ogy of the catchment. Bertil braided out-
wash fan is smaller and narrower with 
fewer active braided channels. This is due 
to a more gradual transition from the 
deeply incised gorge to the outwash fan at 
its confluence with the main Mimer River. 
Sven River braidplain next to Hørbye catch-
ment is, on the contrary, shorter with the 
sediment source localities lying in the first 
half of the length, but the area of the out-
wash fan is of slightly higher altitude. 
Munin River outwash fan is longer and 
narrower than that in Hørbye Valley due to 
different catchment topography (side sedi-
ment sources, influence of the slope proc-
esses and gorge in the last part of the 
river).  
     The proglacial stream in Hørbye Val-
ley flows from the terminal moraine of 
Hørbye Glacier along the axis of a wide 
valley and the material transport is more 
axial-like when compared to the Munin 
River. The braided outwash fan of which 
is much shorter and relatively wider due to 
an active braiding. Hydrological regime of 
the material sources, especially the lateral 
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fans, is crucial for the delivery of coarse-
grained material into the main river. There-
fore, in the Hørbye River braidplain the ef-
fect of side material sources is not so evi-
dent as the position of landforms directly 
in the braidplain.  
     The hydrological regime is crucial for 
the evolution of the sediment transport. 
The hydrological regime of the Hørbye 
River is similar to the Munin River and 
Ebba River in Petunia Bay, which has a 
typical diurnal hydrological regime with 
highest daily discharges between 12–16 
PM during the highest summer tempera-
tures of the hydrological season between 
mid-June and early September (Rachlewicz 
2007, 2009b; Szpikowski et al. 2014). Be-
cause of the glacier retreat and melting of 
accumulated snow I assume the main hy-
drological activity of the Hørbye River is at 
the end of spring and in early summer sea-
son (Rachlewicz 2007, 2009b; Bernhardt 

et al. 2017). The grain-size of bedload 
material in both rivers (Ebbaelva and Mu-
ninelva) compared to Hørbye River varies 
from sand to gravel; channel bars are pres-
ent from the glacier snout to the middle-
section of the Ebbaelva River, but in the 
case of sediment sources there is a big 
difference – Ebbaelva is supplied by an im-
portant right-side lateral sediment source, 
which is, however, composed by much finer 
material when compared with the axial-
transported material. In the Hørbye River 
system I studied primarily the proglacial 
outwash fan, where the geological compo-
sition plays the biggest role. Lateral sedi-
ment sources have smaller influence fol-
lowing the geology and water availability. 
We need to have in mind that the Hørbye 
outwash fan sediments were glacially re-
worked and then occasionally modified by 
the fluvial processes in this braided river 
system.  

 
 
Conclusions 
 
     The results of this case study show 
differences between sediment sources in 
braidplain located in the Hørbye Glacier 
forefield. The main sediment sources were 
defined: (i) esker complex; (ii) debris stripes; 
(iii) till plain; (iv) hummocky moraine;  
(v) post-LIA braidplain; (vi) LIA moraine; 
(vii) LIA braidplain within the 27 locali-
ties. The overview of this braidplain char-
acteristics helps us to understand the proc-
esses in this very sensitive Arctic catch-
ment. Our focus goes from the parameters 
of the whole catchment, through the river-
system, to landforms, sediment sources and 

finally to sediment parameters. For this 
catchment 7 sediment sources were de-
fined along the entire river. The biggest 
difference can be seen in the localities H3 
and H4, which are composed of limestone 
debris stripes. Here, big changes in the case 
of petrological type and also in roundness 
are observed. In the rest of the localities, 
there is a smaller and different role of each 
source in sediment input into the main 
channel. The main influence has a glacial 
retreat and reworking the sediments within 
braidplain by the fluvial processes.  
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