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1. Overview 
 
The main objectives of the science work were to: 
1. Undertake work that would be useful for other organisations/collaborators; 
2. Provide the Y.E.’s with a template of how to construct and undertake a science project; 
3. Further the understanding of the sub-Arctic environment. 
 
As the Svalbard Spring 2008 Expedition was intended to be the first of a sequence of 
similar expeditions, the science work was a balance between providing baseline data for 
future work, and undertaking projects that would allow more immediate results to be 
observed/experienced by the Y.E.’s.   
 
The beginning of an Arctic Spring expedition produces challenges for science projects 
both logistically and for ‘things to measure’.  Glacial studies are idea for this location and 
climate.  A project was set up to provide benchmark data to investigate glacial limit 
change on the Foxbreen and Blackbreen using Global Positioning Systems (GPS). A 
mapping of these glacial systems can be compared against existing maps to investigate 
the current trend in advances or retreat.  In the future, surveys can be redone to allow a 
higher temporal resolution trend to be observed.   
 
During the spring melt the entire Arctic landscape changes.  The melt out of river systems 
in Arctic conditions is poorly understood, especially from a hydro-geomorphological 
view point.  How does the river channel develop from a snow filled valley, through to a 
melted slush environment, to a flowing river channel?   The braided river channel 
downstream of the Blackbreen was chosen as an ideal environment to investigate the 
hydrological and sedimentological dynamics of a high energy river system re-emerging 
during the spring melt.   
 
The two main science projects allowed all the Y.E.’s  to experience, and understand, the 
workings of the Svalbard environment.  Investigations on the ecology (plants and birds) 
would only start to become viable once the melt had been initiated.  The timing of 
basecamp transitions and the number of Y.E.’s made it possible for a number of ‘mini-
projects’ to be set up.  These projects were designed to allow Y.E.’s, who had specially 
come on the expedition for the science component, to maximise the available time to: 
design; construct; measure; analyse; and report on different projects.   
 



 

2. Glacial Work  

2.1 Introduction 
 
Contrary to much of the information in the media, the mass balance of glaciers has only 
been found to be slightly negative over the last 30 years (Hagen et al, 2003).  As BSES 
will be returning to the Adventdalen area over the next five years, and hopefully beyond 
that, there is an opportunity to investigate the contemporary change in glacial budgets.  
Are individual glaciers advancing or retreating, and what are the precise rates of change? 
 

2.2 Methodology 
 
 1.2.1 Selection 
 
Two Glacial systems were selected for the study.  The rationale for selection was based 
on: 

1. Proximity to the basecamps selected for the expedition; 
2. Locations of previous work undertaken by BSES; 
3. Glaciers that were small enough to be logistically feasible to survey, guided by 

(Hubbard and Glasser, 2005); 
4. Systems that were topographically contained, so that there was little confusion 

about the extent of the glacier.  
 
Foxbreen is in Foxdalen, a tributary to Adventdalen (Figure 2.1).  Using the available 
2003 Norskpolarinstitutt 1:100,000 maps the glacier was clearly defined with an areal 
extent of 9.9 km2, calculated by projecting the map on ArcMap Geographical Information 
Systems (GIS).  Two glaciers are present in the Foxbreen catchment, Fleinisen and 
Foxbreen (Figure 2.2).  The other glacial catchment for study was the Blackbreen.  This 
glacier sits at the head of Tobredalen, which is a tributary of DeGeerdalen.  On the 2003 
1:100,000 map the areal extent of the glacier was 1.76 km2.  The 1:100,000 map 
published in 2003 was based on information surveyed in 1990.  The map, although 
printed with the datum of WGS 84, is actually based around the ED50 datum.  Another 
1:100,000 map of Adventdalen was available online at the Norwegian Polar Institute.  
Whilst being published in 2000 it was based on oblique view images taken in 1936 and 
1938, and uses the ED50 datum.   
 



 
Figure 2.1 The position of: Foxbreen; Blackbreen; Snowpits in Tobredalen; the weather 
station on the Blackbreen moraine; and the Basecamp Three 100 m2 and 240 m sampling 
areas. 



 
Figure 2.2 The extent of the Foxbreen and Fleinisen, shown outlined in blue, based on a 
1936 survey and published in 2000. 



 
 2.2.2 Real Time Kinematic Global Positioning Measurements 
 
In order to be able to compare the glacier with future conditions, and also previously 
mapped areal extents, a combination of the areal extent and the glacier surface needed to 
be measured.  The availability of Global Positioning Systems  means that it is now 
possible to get accurate Latitude, Longitude, and Altitude measurements.  The 
equipment, loaned by Subsea 7, was a TOPCON HiPer Real Time Kinematic (RTK) 
Total Station (Plate 1) .   

 
Plate 1 The TOPCON RTK Total Station Base unit at the snout of the Blackbreen 
Glacier.   
 
Varying snow surface conditions between years could give inaccurate comparative data 
for calculating glacial budgets.  To overcome this problem, where possible the depth of 
snow was measured using an avalanche probe that allowed up to depth of 2 m to be 
probed.  Where the snow depth was greater than 2 m the ice surface was not measured 
and the GPS was switched to a tracking mode, with measurements taken at a fixed 
distance programmed into the device.   
 
 2.2.3 Areal Extent and Spatial Density of Measurements 
 
The first glacier to be surveyed was Foxbreen during the period 10th – 13th April.  
Problems with charging the GPS batteries, at around -25oC, meant that with a full charge 
cycle on a petrol driven generator, over several hours, would only allow a few minutes of 
operation.  Charging whilst the equipment was heated, with a stove in the tent, was 
ineffectual.  The biggest problem was with the rechargeable battery within the Rover 
Controller (a Trimble Recon Handheld).  
 
The time, and fuel constraints, at Base Camp 1 meant that the whole surface of the glacier 
could not be surveyed.  In order to collect information that could be compared with future 



measurements only the snout of the glacier was surveyed.  Whilst this would not allow a 
comparison of the whole glacial budget, with a change in the upper glacier not observed, 
it would allow any advance or retreat of the most dynamic part of glacier to be 
monitored. 
 
On the Blackbreen, between 20th May - 4th June, the higher air temperatures allowed for a 
longer period of GPS operation.  There were, however, still problems in attaining a full 
charge on the rechargeable batteries.  Using estimates of the time available after 
charging, a field campaign was devised based on a grid approach for sampling the 
glacier.  An estimate of 2.5 km hr-1 was used for surveying roped and up moving 
downhill.  A grid of 50 m was considered feasible for the equipment and time constraints.  
The potential for crevasses on the glacier appeared limited, however, to further reduce 
risk to rope groups a zip-zag approach was adopted for surveying the glacial surface.  
With 3 people on a rope group, with the first and third person 50 m apart, the first person 
would measure the snow depth and mark the position of the measurement.  The second 
person would take a GPS position of the marked spot, and the third person would use the 
marked position to dictate when the next measurement needed to be taken.  When it was 
not possible to measure snow depths the GPS was set to auto-topo mode and the same 
zig-zag method was used but with reading taken at a much higher density, around every 
15 metres.   
 

2.3 Results 
  

2.3.1 Foxbreen  
 
The distance of retreat was measured on the surveyed maps by selecting the furthest 
extend down-valley of the ice marked on the map (Figure 2.3).  The distance of retreat for 
Foxbreen is shown in Table 2.1 along with the average yearly rate of retreat based on the 
difference between the maps surveyed in 1936 and 1990, and the GPS survey undertaken 
during the expedition.   
 
312 points were measured during the survey on the 13th of April, with both the snow 
surface and the ice surface measured (Figure 2.4).  Using ArcMap Geographical 
Information Systems (GIS) the area marked on the maps as being glaciated could be 
measured (Table 2.2) and the measured points overlain on them.   
 

Date Range Distance of 
Retreat (-) or 
Advance (+) 
km 

Rate of 
Retreat (-) or 
Advance (+) 
km a-1 

1936-1990 - 0.72  - 0.013 
1990-2008 - 0.32 - 0.018 

 
Table 2.1 The extent of ice retreat since 1936 on the Foxbreen glacier snout.  



 
Date  Area of Ice 

Coverage 
(km2) 

Amount of 
Decrease (-) or 
Increase (+) 
km2  

Rate of Areal 
Decrease (-) or 
Increase (+) 
km2 a-1 

1936 9.99 -  
1990 8.33 -1.66 -0.031 

 
Table 2.2 The area of ice coverage retreat since 1936 on the Foxbreen glacier.  
 
 
 2.3.2 Blackbreen 
 
The distance of glacier snout retreat was mapped in the same was as on Foxbreen, using 
the 1936, 1990, and 2008 surveys (Figure 2.5).  The rate of retreat is between surveys, 
and annually, shown in Table 2.3.  The greater amount of survey data on Blackbreen, 
1012 points, meant that the surface area could be compared with previously mapped area 
(Table 2.4).  
 

Date Range Distance of 
Retreat (-) or 
Advance (+) 
km 

Rate of 
Retreat (-) or 
Advance (+) 
km a-1 

1936-1990 - 0.34 - 0.006 
1990-2008 - 0.34 - 0.019 

 
Table 2.3 The extent of ice retreat since 1936 on the Blackbreen glacier snout.  
 
 

Date  Area of Ice 
Coverage 
(km2) 

Amount of 
Decrease (-) or 
Increase (+) 
km2  

Rate of Areal 
Decrease (-) or 
Increase (+) 
km2 a-1 

1936 2.43 -  
1990 1.76 -0.67 -0.012 
2008 1.04 -0.72 -0.040 

 
Table 2.4 The area of ice coverage retreat since 1936 on the Blackbreen glacier.  
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Figure 2.3 The extent of the Foxbreen and Fleinisen surveyed in 1990 shown in purple, 
on top of the 1936 extent of ice, shown in blue.  The 2008 survey points are shown in 
green.  
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Figure 2.4 The snout of the Foxbreen surveyed in 1936 (blue), 1990 (violet), and 2008 
(green data points).  The most northerly 2008 data point is the position of the survey base 
station.   



 
Figure 2.5 The change in the area of the main stem of the Blackbreen Glacier from 1936, 
1990 and 2008 surveys. 



 

2.4 Discussion 
 
Trend in both glacial systems is for retreat.  The rate of retreat of the snout position has 
markedly increased in the Blackbreen system, with the annual rate of retreat between 
1990-2008 being over 3 times the 1936-1990 rate.  However, the accelerated rate of 
retreat now matches the more consistent rates observed for a longer period in the 
Foxbreen system.   
 
The position of the extent of the current glacial snout of Foxbreen was difficult to be 
confident in when it was completely snow covered during the survey.  It would have been 
better to undertake the survey during the time of minimum snow cover during the 
summer.  Logistically this was not possible so the snout extent was estimated from its 
shape in the field, the contours of the snow surface are shown in Figure 2.6.  It was hoped 
that the ice level from the avalanche probing would confirm the estimation.  During the 
probing it was apparent that different levels of force were being to get to the ice level, 
and that ice layers in the snow from a winter rainfall event were creating inconsistencies.  
The high variability in the snow depth is shown in Figure 2.7.  A clearer surface of the 
snow and ice surface was obtained on the Blackbreen (Figures 2.8 and 2.9).  
 
The areal rate of retreat follows a similar trend to the ablation of the snout.  Blackbreen 
has increased its areal rate of retreat threefold between the two observation periods, but 
the current rate is only just faster than the earlier Foxbreen rate.  Blackbreen is a smaller 
glacial system than the Foxbreen- Fleinisen system, despite the fact that we are not 
including the eastern tributary ice.  So if we consider the rate of retreat per square 
kilometre of glacier we will have a comparable rate compared to the areal extent of ice, 
for Foxbreen this is 0.20 km2 km-2 and for Blackbreen 0.38 km2 km-2.  A glacier of a 
smaller volume has a greater surface area to volume ratio, and so will be more susceptible 
to an increase in the length of the melt season, and/or a decrease in the input of snow to 
the upper source area.   
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Figure 2.6 The 10 m contours produced from the snow surface survey points made using 
the 2008 GPS survey.  
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Figure 2.7 A 20 m contour surface of the height of the ice surface made using the ice 
survey points from the avalanche probe data and the GPS survey made in 2008.  



 
Figure 2.8  A 10 m contour surface of the Blackbreen GPS snow level survey data.   



 
Figure 2.9  The interpolated contour surface of the snow on Blackbreen, shown as 
contour lines, and the ice surface shown in colour bands.  
 



2.5 Conclusions and Further Work 
 
The studied glaciers, Foxbreen and Blackbreen, are both going through a phase of retreat.  
This is not only in the position of the glacier snout, but also in the areal extent of both 
systems.  The areal extent of the glacier has been calculated between discrete intervals.  
The fluctuations for glacier extent between the mapping dates are: therefore, not 
included.  Glaciers in Svalbard are known to undergo surging, where the glacier moves at 
an elevated rate for a short period of time.  This may be indicated by a curving of medial 
moraines at the snout.  If Foxbreen or Blackbreen have surged and then subsequently 
retreated between the observation periods then this will not be picked up.  The evidence 
in the field did not appear to indicate this had happened.   
 
Field Mapping was limited in the extent of the glacier that could be included, both 
because of equipment problems and the logistics of getting to steep sections of the 
glacier.  So the areal extent of the Blackbreen GPS survey is probably an over estimate of 
the decrease in area.  As the glacier contracts the marginal ice on some of the steeper 
sections is removed.  So if the retreat continues, the GPS survey will increasingly be 
more accurate.   
 
The volume change of the glacier has not been calculated.  It would be possible to 
calculate this by digitising the mapped contours, interpolating them, and then setting a 
grid sampling system to allow comparisons between mapped dates and the GPS surface.  
It is recommended that this be undertaken in the future after more surveys have been 
made on the snow and ice surfaces.   
 
In terms of field equipment, it is recommended that in the future that spare batteries be 
taken for the GPS equipment.  It would be preferable to undertaken the surveys later on 
in the expedition, however, the earlier part of the trip lends itself to glacial travel and 
work.  
  



 

3. River Melt Work 

3.1 Introduction 
 
The mechanisms of snow melt and the subsequent initiation of river systems, has been 
little studied in the Arctic.  Information of the way the snow melts and results in the 
flowing river system is scarce. Understanding the processes behind the melt out allows 
the influence of climate change scenarios to be put into context.  The suggestion of global 
warming has resulted in predictions of an earlier melt of the snow pack.  This should, in 
theory result in a prolonged period of sediment transport, and the potential for 
geomorphic change to river systems as they are influenced by different hydrological and 
sedimentological conditions.   
 
On previous BSES expeditions it was noted by the author that the river breakout during 
spring melt conditions was not a prolonged and gradual process.  In both Sassendalen and 
its tributary Nøisdalen during BSES Svalbard Spring 1996 the rivers broke through the 
snow in a matter of days as a concentrated slush flow.   
 

3.2 Methodology 
 
 3.2.1 Study Area 
 
The valley of Tobredalen (Figure 2.1) was chosen for this study for both logistical and 
scientific reasons.   
 

1. The study on the Blackbreen glacier was in close proximity and would limit the 
need to transport science equipment; 

2. Previous expeditions had been into the valley (Svalbard Spring 2006) and it had 
melted out during the period of that expedition, giving an indication that melt 
would be likely to occur during the study period; 

3. The previously observed river system was a size that meant it was feasible to 
work on, and limited risks in terms of deep and wide river crossings; 

4. The distance to Basecamp 3 meant that it was fairly easy to finish the science 
work and return all equipment to be shipped out at the end of the expedition; 

5. From Basecamp 1, at the beginning of the expedition it was possible to reach the 
valley and take some contextual measurements. 

 
The valley is fed by two glacial systems, Blackbreen and Fangenbreen, and has a 
catchment area of 19.80 km2.  The area of the valley floor is 0.23 km2.   



 
 3.2.2 Meteorology 
 
In order to understand the preceding, or antecedent, conditions for snow melt a weather 
station was placed in Tobredalen and was set to record every four hours on the 9th April 
2008.  The data storage capacity of the weather station, and the length of time between 
scheduled downloads, meant that a 4 hourly reading was the minimum possible reading 
interval.  As the melt progressed, and the closer proximity of groups at science camp,  
more frequent downloads were possible so the recording interval was shortened to hourly 
at 18:00 hrs GMT on the 30th May 2008.   The following measurements were logged: 
 

1. Windspeed; 
2. Wind direction; 
3. Temperature; 
4. Humidity. 
 

Measurements of precipitation were not taken, the weather station did contain a rain 
gauge but not one designed for cold climate work.  The readings from the gauge were, 
therefore, not used.   
 

 
 

Plate 2  The weather station on the top of the terminal moraine of Blackbreen.  



 
 3.2.3 Snow Measurements 
 
Initially three snow transects were measured on the 13th April 2008.  The valley of 
Tobredalen is approximately 2 km in length from the Blackbreen moraine to the junction 
with DeGeerdalen.  The transects were measured at the top, middle and bottom of the 
long profile of Tobredalen (Figure 3.1).  Numbered 1 at the top of the valley and 3 at the 
bottom.  At each transect the depths of snow were measured at 11 equidistant points from 
one valley wall to the other using a graduated avalanche probe.  At the central point in 
each transect a hole was dug down to valley floor, or as deep as possible if a hard ice 
layer was met.  Each pit was dug so that one face was as undisturbed as possible, and cut 
back by around 0.3 m for each measurement.  On this face 10 equidistant measurements 
were taken from the valley floor to the snow surface of: 
 

1. Snow Density: a 0.1 m in diameter and 0.07 m in length piece of plastic tubing 
was inserted into the snow, and the extracted snow core was measured using 
electronic balances with an accuracy of +/- 0.1 g; 

2. Temperature: using an electronic probe with an accuracy of +/- 0.1 oC; 
3. Snow Hardness: the hardness was measured using the index based on the ability 

to insert: 
a. Fist; 
b. Four fingers; 
c. 1 finger; 
d. Knife blade.  

 
On the 29th May two new transects and snow pits added to the measurements, these were 
numbered 1A and 2A (Figure 3.1).   
 

3.2.4 Pressure Transducer 
 
A dual sensor Odyssey Pressure and Temperature datalogger was installed on the 12th 
April 2008 to test to see if it was possible to identify the exact timing of snow melt 
(Figure 3.1).  In theory the change in pressure between packed snow and slush, or 
flowing water should be registered by the logger.  The logger was installed within a 
plastic drainage pipe stilling well attached to the side of a barrel filled with stones (Plate 
3) to stop it from being washed away when there was a flowing river in the valley.  The 
pressure transducer was set to record with an interval of an hour.    

 



  
 
Plate 3 The mounting for the Odyssey pressure transducer on decommissioning (5th June 
2008) 
 

3.3 Results 
 
 3.3.1 Meteorology Results  
 
The start of the expedition had temperatures with overnight lows around -20oC, with an 
absolute minimum of -23oC (Figure 3.2).  This was during a period with a high pressure 
system (Figure 3.3) that caused clear skies and allowed for a high diurnal temperature 
range.  The initial pressure was set on the weather station using a Suunto watch that was 
originally calibrated in Longyearbyen.  The pressure set was set at 1029.6 hPa, and at the 
same time the Longyearbyen airport weather station registered 1024 hPa.   
The pressure rapidly dropped as a low pressure system came across Tobredalen in mid-
April.  This resulted in high wind speeds (Figure 3.4), reaching a maximum of 75.2 km 
hr-1 on 17th April 2008, snow fall, and an increase in temperature.  The maximum 
temperature registered during the expedition was 16.9 oC on the 4th of June 2008 during 
another low pressure system.  
 
The Tobredalen valley is orientated in an East – West direction.  This explains the 
dominant westerly wind directions (Figures 3.5 and 3.6).  The westerly winds come over 
the Blackbreen glacier and create a different microclimate to those entering from the 
coast.  



 
Figure 3.1 Tobredalen valley floor, showing the position of snow pits, pressure 
tranducer, and weather station. 
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Figure 3.2 Daily minimum and maximum air temperatures measured in Tobredalen. 
 
 

Tobredalen Atmospheric Pressure
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Figure 3.3 Atmospheric pressure measured at the Tobredalen weather station, a trend line 
is shown in black to even out the diurnal pressure range.   
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Figure 3.4 Wind speed measured on the Tobredalen weather station. 
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Figure 3.5 Wind directions measured in degrees on the Tobredalen weather station. 



Tobredalen Wind Direction
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Figure 3.6 The proportion of time the Tobredalen weather station registered different 
wind directions.   
 

3.3.2 Snow Depths and Volumes 
 
The volume of snow in the valley was calculated by using the surface areas between each 
snow transect, the transect snow depths, and the density of the snow (Tables 3.1 and 3.2).  
Two different methods of surface area and volume calculations were performed as the 
number of pits changed when measurements started on pits 1A and 2A (Table 3.1).  For 
each measurement date the volume of snow was calculated from the transect snow depth 
data.  The cross-sectional area multiplied by the surface area gives the total volume of 
snow, and this was used to give an estimate of the weight of snow in the valley over the 
time of the study period.   
 
The snow volume increased between the first and second measurements because of 
snowfall during this period.   
 

Transect 
Number 

Valley Surface Area (km2) 
3 Transects 

Valley Surface Area (km2) 
5 Transects 

1 0.07315 0.0295 
1A  0.0578 
2 0.09715 0.0446 

2A  0.0473 
5 0.07195 0.0483 

 
Table 3.1 The valley surface areas surrounding snow pits and transects.  These are used 
to interpolate the depth and density measurements. 



 
 
Measurement Date Volume of Snow 

(km3) 
Average Density of 
Snow (kg m-3) 

Total Weight 
(tonnes) 

13th April 2008 13.91 422.0 5,942,069 
18th May 2008 23.87 519.0 12,412,105 
29th May 2008 26.39 581.8 15,402,051 
31st May 2008 22.47 626.1 13,947,382 
02nd June 2008 19.65 702.5 13,910,871 
 
Table 3.2 The volume, density, and weight of snow within the Tobredalen study area.  
 
The snow pits changed in depth, snow density, and water content during the progression 
of spring melt (Figure 3.7).  The snow temperature was initially buffered from air 
temperature changes by the insulating properties of the air held in the snow structure, and 
a high albedo.  The surface heating and melt of the upper snow layers resulted in seepage 
of water down the snow pit profile, and downstream, resulting in the increase in density 
over time (Figure 3.8).  At the end of the Pit 1 monitoring, 02nd June 2008, the infiltration 
of melt-water homogenised the temperatures throughout the profile, and resulted in the 
highest snow densities and standing water at the base of the pit.  
 
A similar process occurred at each of the snow pits (Figures 3.9 and 3.10) 
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Figure 3.7 The change in snow pit depth and temperatures at Transect 1, shown during 
every other sampling date. 
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Figure 3.8  Transect 1 snow pit density changes at different heights, shown during every 
other sampling date. 
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Figure 3.9  The basal snow pit temperatures at each of the transects during the study 
period.   
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Figure 3.10  The basal snow pit density at each of the transects during the study period.   
 

3.3.3 Pressure Transducer Results 
 
The pressure transducer was calibrated for use in water, and comes with equations to 
convert the output from the sensors into Temperature and Stage (water height derived 
from the pressure).  The calibration equations did not give sensible results for the 
conditions in the slush/snow.  The original sensor output has been plotted against the 
measured temperature in the bottom of nearest snow pit (Pit 1) (Figure 3.11).  The rapid 
rise in the pressure on the 3rd of June lags the rise in temperature in Pit 1, and the snow 
was much less melted than at Pit 1.  The air temperature was plotted against the pressure 
transducer output at the time of pressure increase and the snow pit temperature (Figure 
3.12).   
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Figure 3.11 Uncalibrated pressure transducer readings plotted alongside the Snow Pit 1 
basal snow temperatures.    
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Figure 3.12  Uncalibrated snow pressure, weather station air temperature and Snow Pit 1 
basal snow temperature during the transition from snow to slush.   
 



3.4 Discussion of Slush Flow Mechanisms 
 
The increase in snow temperature and density did not result in a similar increase in the 
weight of snow in the valley (Table 3.2).  Snowfall increased the volume of snow in the 
valley between the 13th April and the 29th of May.  As the snow melts in situ it should 
increase in density, but the total weight should not increase.  The input of allochthonous 
water from upstream and snow melt on the valley sides resulted in the increase in the 
total weight of snow/water on the 29th of May.  The subsequent decrease in weight 
suggests an increase in the efficiency of the valley to transport water, perhaps an increase 
in subsurface flow pathways.   
 
As the melt progressed sections of highly saturated snow (slush) were observed.  These 
discrete areas were mapped using a Garmin 305 GPS, and the Topcon RTK GPS (Figures 
3.13 – 3.15).  The upper valley was the first to become saturated at the surface (Figure 
3.13) and appeared just after standing water was observed in Pit 1.   
 
The decrease in the snow surface, and the associated increase in density, indicates a 
mobilisation of snow melt through the snow pack rather than solely sublimation of the 
surface snow.  The ground surface may have some infiltration into the frozen ground, and 
the subsequent freezing of the infiltrated water seals the ground surface and also produces 
a latent heat that warms the surrounding environment (Woo, M-K, 1993).  This leaves a 
frozen impermeable surface that does not allow further infiltration of the melted snow.  
The water proceeds to percolate downstream, channelled by the subsurface topography.   
 
The rationale for the discrete wet areas could be: 

A. Areas of thin snow cover, created in an area of low deposition, or high wind 
scour, that melt more quickly and become saturated; 

B. Topographic lows that allow a pooling, or concentration of water within the deep 
snow pack; 

C. Obstructions causing an upwelling of the percolating water, these may be a 
topographic obstruction such as a valley wall or pre-existing riffle. 

 
The spatial position of the saturated areas over time appears to indicate that processes B 
and C contribute to the discrete wet areas.  The first area (Figure 3.13) that appeared was 
at the base of a steep hill-slope, and in the summer months the river probably abutted this 
area.  The melted river system would scour a pool in this area, so there would be 
preferential flow into this area.   The impinging flow against the valley side would back 
up the subsurface percolation.  The flow into the upper transect comes from the moraine 
and is therefore more topographically constrained into a concentrated subsurface flow.  
The shearing stress of the slush in this area would be relatively higher as the slope is 
higher, and the concentration of subsurface flow increases the snow density.   
 
The initial break-through was at 14.14 hrs on the 2nd of June 2008 following a period of 
warm settled cloudy conditions (Figure 3.16).  This is thought to have increased the 
density to a critical point upstream due to the increase of the diurnal temperature to above 



freezing, allowing a break through that then connected areas of super saturated snow.  
The average density at Pit 1 was 693.5 kg m-3.  The wave then propagated downstream.  
There appeared to be a very rapid surge initially where the ice-water mix created a bow 
wave as it moved down the valley.  This super-elevation of the slush then resulted in a 
mound of snow on either side of the channel that remained once the flood wave had 
receded.  At N 78º 17.514' E 016º 16.437’ the flood-wave dissipated, this could be due to 
a lack of confinement, and or a decline in the slope.  The supersaturation processes 
slowed and, although continuing downstream , it pooled and spread in a deltaic matter.  
The initial surge covered approximately 830 m in 8 minutes.  So an estimate of its 
velocity is 1.7 m sec-1.  A tape measure was used to record the flow for the slowed 
section, and this gave an estimate of 4.3 m in 2 mins, or 0.04 m sec-1.  
 
The subsequent channel was more confined than the wet slush area that had been there 
that morning (Plate 4).  The more efficient channel was able to transport the percolating 
water away at a faster rate than through the snow/slush pack.  This also explains the 
drained snow/slush deposits on the channel sides.  The bed of the channel was ice 
covered, except for a few metres upstream around a pre-existing island (Plate 4).  Over 
the next two days the ice melted in places and sediment, the size of cobbles, was seen to 
saltate down the channel.   
 
Initially it was too difficult to take measurements in the channel, with the risk of 
subsequent slush flows events.  These did indeed occur, with a few subsequent flood 
waves coming through the channel fairly rapidly, and the Fangenbreen outflow broke a 
few days later.  At the lowest flow period at around midday on the 5th June 12 cross-
sections of the channel were surveyed using the RTK GPS to calculate the channel area 
(Figure 3.17).  The planform of the new channel was also surveyed (Figure 3.15) but only 
until the point it became multi-channelled in the lower reaches.   
 
The cross-sections were surveyed from snow ridge to snow ridge, to give an estimate of 
the total area occupied during the surge, this is probably an over estimate as the channel 
will have incised since that time.  The average cross-sectional area was 6 m2, and the 
slope was 0.0260 m m-1.   This gives an estimate of the initial surge transporting 10.2 m3 
s-1 of slush/water.  At most downstream end of the cross-sections a velocity was 
calculated using a stream velocity probe.  The average of 8 readings taken at 60 % from 
the bed, gave an average velocity of 1.6 m s-1, a wetted area of 3.2 m2 and a discharge of 
5.15 m3 s-1.   



 
Figure 3.13 The extent of surface slush in Tobredalen on the 31st May 2008 
 



 
Figure 3.14 The extent of surface slush in Tobredalen on the 2nd June 2008 



 
Figure 3.15 The position of the Tobredalen River channel after the surge, measured on 
the 05th June 2008.  Only half the channel was surveyed as downstream of the surveyed 
extent the river braided into a multichannel system.   
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Figure 3.16 The Tobredalen air temperature, windspeed and pressure during the period 
of the melt and slush flow.   
 
 

  
 
Plate 4  Looking upstream of Pit 1 towards the Blackbreen Moraine.  The picture on the 
left is taken in the morning of 2nd June with stagnant slush in the centre of the valley.  
The picture on the right is taken just after the surge on the same day.   The water and 
slush are stained by iron leached from the moraines.  



 
Figure 3.17  The location of GPS stream channel cross-sectional surveys in the Transect 
1 region of Tobredalen on the 5th June 2008. 



 

3.5 Conclusions and Further Work  
 
The work on the melt processes in Arctic stream systems showed that there is a critical 
point in the melt processes that than can then allow a surge of melt.  I would suggest that 
the following were important factors for controlling this mechanism of melt-out: 
 
1. The initial depth and temperature of the snowpack; 
2. A frozen ground surface; 
3. Melt of snow over a prolonged period of time; 
4. Confinement of the valley upstream; 
5. Topographic variability, such as riffles and pools caused by the summer river channel; 
6. A steep valley slope; 
7.  Snow temperatures switching from being nocturnally <0oC to >0oC.    
 
The implications of this work are that if climate change is to occur, and the Arctic is often 
looked on as the canary of early climate change warning, then the pre-conditioning for 
this process of melt may well change.  A more rapid melt sequence during a shorter 
spring, and a shallower depth of snow, would perhaps cause a reduction of surge type 
behaviour in these systems.   
 
In future it would be useful to manually measure precipitation during the expedition, in 
order to have an understanding on the relative contribution of inputs to the snow pack.  It 
was also hoped that the melt would have occurred earlier during the science work, as it 
had on previous expeditions, and this would have allowed the change in the channel over 
time to be monitored.  What is interesting is that the river melted out for most of its 
length as a single channel, although when fully melted it is a multi-channelled braided 
system. So how, and when, does the channel switch from one type to another?  In theory 
the channel should incise into its present planform as the bed melts, confined by its snow 
banks.  Future research projects would consider the number of waders or drysuits needed 
to undertake this type of work.   
 



4. Basecamp 3: Ecological Study 
 

4.1 Introduction 
 
Work at Basecamp 3 allowed YE’s who were keen to learn more about their surroundings 
and were interested in extending their science involvement during the expedition to opt 
out of 2 weeks of mountaineering.  Extending the period of science work involved 
utilising Basecamp 3, supervised by Jackie and Ade.  The camp was used as a learning 
platform where groups of YEs were given a brief (Appendix 1) and then allowed to 
design their own science project that fulfilled the criteria in the brief.   Whilst this 
approach is leader intensive, with supervision of the logistics, it allows the skills of 
developing science projects in remote environments to be learnt.  
 

4.2 Methodology 
 

4.2.1 Feasibility Study 
 
An area of 10 m2 was selected on the strandflats above Basecamp 3 (Figure 4.1).  The 
area was in proximity to snow and had recently lost snow cover.  In this area reindeer and 
goose prints were observed.  The following were also indentified: 

1. Polar willow; 
2. Alpine hair grass; 
3. Purple saxifrage; 
4. Mountain avens; 
5. Svalbard poppy; 
6. Moss and lichens.   

 
4.2.2 Study Area 

 
The research area was situated on the strand flats to the west of Wimandalen (Figure 4.1) 
and was approximately 1 km² in size. It was a raised beach with a gentle slope towards 
the raised beach below. At the start of the project the area was partially snow covered 
with tundra patches emerging. These spread throughout the summer months. Snow is 
present for the main part of the year and starts to melt out in May when the temperatures 
rise above freezing. In 2008 the first signs of snow melt were noticed towards the 
beginning of May. 



 
Figure 4.1 The locations of experiments and observations at Basecamp 3   



 
4.2.3 Air Temperatures 

 
The air temperatures at Basecamp 3 (Figure 4.1) were monitored using a digital Max-Min 
Thermometer emplaced in a makeshift Stevenson’s Screen.  The thermometer was 
approximately 0.2 m above the ground surface.  Readings were taken at 08:00hrs and 
20:00hrs during the study period, from the 23rd May – 8th June 2008.  The maximum and 
minimum temperatures during the preceding 12 hours were recorded.   
 

4.2.4 Snow Pack Retreat 
 

On the 24rd May 2008 the sampling area was set out over a patch of ground that was 
completely covered by snow, but lay at the edge of the snow pack.  The sampling area 
was 240 m in length and 10 m wide (Figure 4.2) and divided into 12 equal rectangles (20 
x 10 m).  The design was based around the principle that the melt would occur up the 240 
m so that the rectangles would sequentially be exposed over time.  From the 24th May – 
28th May, every other day each of the 12 sampling regions was sampled working from 
North to South.  A rock was thrown gently into the sample area and then the centre of the 
quadrat was located at that point.  The presence/absence of plant species was noted in 
each of the grid squares of the quadrat? The condition of snow in each of the 12 sampling 
rectangles was also noted as to whether it was hard snow, a wet slush, or bare tundra.  
The snow pack retreat was recorded from a marker at the north end of the transect using a 
tape measure. 

Figure 4.2  A schematic of the 240 m snow retreat transect. 
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On the 29th May it was decided that disturbance, by the observers, on the snow conditions 
was altering the results.  From the 30th May – 08th June the study was changed in the 
following ways: 

1. The original 240 m long transect was continued to be measured, but only for the 
amount of snow retreat with daily frequency; 

2. A new transect was set up on undisturbed snow.  The transect was 26 m in length; 
3. Disturbance was minimised on the new transect by measuring only on the 

exposed surface, once snow had retreated; 
4. The 26 m transect was split into 5 m sections, and a quadrat placed in each of 

these sections at a daily interval; 
5. In each quadrat the dominate species was identified, and the number of squares 

each identified species appeared in; 
6. The presence/absence of bare ground, lichen, moss, snow, and geese/reindeer poo 

was also noted.  
 

4.2.5  Plant Growth and Animal Grazing Study  
 
A 100 m² area was set up on the strandflats (Figure 4.1) in order to study the difference in 
animal grazing as plant growth occurred after the disappearance of snow cover. The 
square was divided into three parallel 10 m wide transects (Figure 4.3). Each transect was 
divided into five equal sections (20 x 10m rectangles). The plant species in each section 
were randomly sampled using the same method as the Snow Retreat Study (see above).  
The observations were carried out every other day from 23rd May – 2nd June 2008. The 
absence and presence of animals in the 100 m² area was monitored every half hour for 
five minutes from 10:30 to 15:30. 
 

 
 
Figure 4.3 A schematic diagram of the sampling design in the 100 m2 sampling area. 



 
4.2.6  Mulitple Habitat Quadrats 

 
To understand the variability in the plant species, and the timing of their development 
after the disappearance of snow cover, various different habitats observed around the 
basecamp area (Figure 4.4).  The method involved: 
 

1. Choosing five different habitats: (1) Sea facing slope; (2) Cliff; (3) River Bank; 
(4) Strandflat; (5) Muddy Seashore; 

2. A 1m2 quadrat was placed on what was deemed a representative area of these 
habitats;  

3. The boundaries of the quadrat were marked with planks of wood and the location 
was logged on the GPS; 

4. The dominant plant species were identified in each as well as absence/presence of 
lichen, moss, and bareground; 

5. The number of sub squares containing the dominant species were counted, and 
presence of other less dominant species were noted. 

 
The habitats were sampled on two occasions, 31st May and the 6th of June. 
 

 
 
Figure 4.4 A sketch of the position of the different habitat sampling zones in the 
Basecamp 3 area.   



 

4.3 Results  
 

4.3.1  Weather Conditions and Snow Retreat 
 
The minimum and maximum day and night temperatures are shown in Figure 4.5.  The 
start of the study period had overnight temperatures just below, or at, the freezing mark.  
After the 31st of May both the night and day temperatures were maintained above 
freezing, with the daily temperatures reaching a maximum of 14oC on the 4th of June.  A 
period of light rainfall was observed during the night of the 1st -2nd of June.   
 
The rate of snow retreat in the 240 m long transect (Figure 4.5) lagged the air 
temperatures slightly, with a response in retreat to the increase in night temperatures the 
day after the temperature lifted above freezing.  The rate rapidly increased between the 
6th and 7th of June, to a maximum retreat of 29.4 m day-1, or 0.00034 m sec-1. 
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Figure 4.5 Maximum and Minimum temperature ranges during the Basecamp 3 study 
period of 23rd May – 08th June 2008.  
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Figure 4.6  Snow retreat measured along a 240 m long transect at Basecamp 3.  
 
 26 m Transect Ground Cover 
 
The amount of plant and snow ground coverage on the 26 m long transect is shown for 3 
dates in Figures 4.7 – 4.9.  The sampling area with the shortest period of snow coverage 
(Figure 4.7) has fairly consistent ground coverage over time, with Alpine Hair and Polar 
Willow dominating.  The 15-16 m transect (Figure 4.8) shows an increase in Alpine 
Sandwort as the length of snow free time increased.  The Arctic Woodrush that was 
present in the first sampling area was not observed in this sampling area.   
 
In the sampling area with the longest period of snow cover (Figure 4.9) the snow 
remained for the earlier sampling periods.  When melt out occurred the same plant 
species were observed, and in similar proportions, as the sampling areas with longer 
snow free periods.   
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Figure 4.7  The ground cover observed in the first sampling section (0-1 m) of the 26 m 
long transect.  
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Figure 4.8 The ground cover observed in the third sampling section (15-16 m) of the 26 
m long transect.  
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Figure 4.9  The ground cover observed in the sixth sampling section (25-26 m) of the 26 
m long transect.  
 

 
4.3.3  Plant Growth in the 100m2 Study Area 

 
The main plant species observed in the 100 m2 area were (Figure 4.10): 

1. Polar Willow; 
2. Purple Saxifrage; 
3. Alpine Hair Grass; 
4. Mountain Avens.  

 
There were also observed: Svalbard Poppy; Arctic Woodrush; Drooping Saxifrage; and 
Alpine Sandwort.   
 
The amount of snow covered decreased during the study period (Figure 4.10), but was 
not associated with a massive increase in any particular plant species.  The grazing by 
Barnacle Geese did increase during the study period, but was preceded by and increase in 
the Snow Bunting and Reindeer grazing numbers with Purple Sandpipers in-between 
(Figure 4.11).   
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Figure 4.10 The change in the ground cover in the 100 m2 sampling area, from the 23rd -
29th May 2008.  
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Figure 4.11  The change in the grazing population in the 100 m2 sampling area, from the 
23rd -29th May 2008.  



 
3.4.3 Plant Growth in the Multiple Habitat Sampling Areas 

 
The results of the two different surveys of different habitat ground cover are shown in 
Figures 4.12 and Figure 4.13.  The populations stayed reasonably consistent between 
sampling dates.  In almost all habitats there was a clearly dominant species: 
 
Cliff = Mountain Avens; 
River Bank = Alpine Hair; 
Sea Facing Slope = Alpine Hair; 
Strand Flat = Polar Willow and Alpine Hair 
Seaside = Alpine Hair.   
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Figure 4.12 The ground cover in the multiple habitat study on the 31st May 2008. 
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Figure 4.13 The ground cover in the multiple habitat study on the 06th May 2008. 

3.5 Discussion 
 
The change in temperature during the Basecamp 3 work gave an interesting contrast 
between freezing minimum temperatures and above freezing air temperatures.  The rapid 
rate of snow melt after the increase in night time temperatures allowed the ground surface 
to rapidly become snow free.   
The plants that were sampled were those that recognisable from the remains of the 
previous years growth.  After a few days of snow free conditions some new green growth 
was observed, but this was mainly in the form of moss.  So the observations are, in the 
main, not about the regrowth of vegetation subsequent to snow melt but the extent of 
cover of last years undecomposed growth.  This accounts for the small variation in the 
number of type of plant species revealed as the snow pack retreated along the 26 m long 
transect (Figures 4.7-4.9).   
Grazing of the newly revealed vegetation shows the succession of animals in coastal 
region of central Spitzbergen.  The Svalbard Reindeer are able to scratch away thin snow 
cover, when the ground surface becomes defrosted.  In this case they may have exhausted 
their preferred vegetation, or their grazing pattern shifted to a better source of vegetation.  
The snow buntings were observed in Spitzbergen well before the Basecamp 3 study 
period.  So it is not the arrival times of the species that is controlling the timing of their 
grazing timing and numbers.  The snow bunting is an early arrival to the island and so is 
better adapted to feed at the snow edges, and perhaps can take advantage of the newly 
exposed seeds, moss and lichens.  The purple sandpiper then follows once the ground is 
more defrosted, and finally the geese arrive.  The geese arrival appeared to correspond 
with the start of new growth.   



The multiple habitat study revealed little change between sampling periods with 
correlation coefficients of the species between each date being 99 % except for the Polar 
Willow which was 92 %.  A Kruskall-Wallis test was performed on the combined data of 
both sampling periods of the multiple habitats.  The X2 statistic of 4.94 with 4 degrees of 
freedom means at a 95 % confidence level there is an observable difference between the 
samples.   
 

3.6 Conclusions  
 
The aim of collecting an inventory of the plant species in the Basecamp 3 area was 
completed, showing both the dominant species and the species of ground coverage after 
snowpack retreat.  The multiple habitat study also showed the variation in plant species 
and density in the region, showing a markedly different signature for different habitat 
types.  Despite the fact that new plant growth was not monitored, there was a clear 
progression in the grazing species on the newly revealed ground surface.  In future 
studies it would be desirable to extend the study to monitor the new growth subsequent to 
exposure, and then relate this to the animal grazing.   
 
 

  



5  Barnacle Geese Work  

5.1 Introduction 
 
The Wildfowl and Wetlands Trust at Slimbridge, through Carl Mitchell, has been 
researching Barnacle Geese populations and habits in Svalbard for several years.  BSES 
has been involved in work tagging, counting, and observing nesting habitats of Barnacle 
Geese in Svalbard.  The bird population is peculiar because it almost entirely relocates 
during the winter months to Caerlaverock in the Scottish Borders.  The logistics of the 
Svalbard Spring 2008 expedition meant that populations of geese were not close to any of 
the camps other than Basecamp 3.  Observations were; therefore, integrated into the 
science work undertaken at that site.  Numbers of geese were observed, and their habits, 
in terms of whether they were courting or feeding.   

5.2 Methodology 
 
Starting on the 26th May and at three other intervals after that Hide 1 (green hyperspace 
tent) was set up above at Basecamp 3 (N78o 21’ 33.1” E016o 09’ 38.2”) (Figure 4.1).  
Every hour a count was undertaken of all the geese in the area of view between 
Grønsteinfjellet and Wimanfjellet (87o arc).  One person observed whilst the other noted 
the number counted, so that the observer did not loose track of where they had counted.  
Photos were also taken to aid in the identification of pink footed and barnacle geese, the 
two dominate species in the area.   
On the 6th of June another hide (Hide 2) was set up to observe a large population of 
grazing geese that were not within site of Hide 1 (Figure 4.1).   The observations from 
Hide 2 were made in a 116 o arc over a slight depression on the strand flats above 
Basecamp 3.   

 Results 
The initial numbers of geese for both Barnacle and Pink Footed populations stayed fairly 
consistent during the sampling period (Table 5.1).  The variations over time for the 
subsequent observations were small, except for the Hide 2 observations, which had a 
large increase in Barnacle Geese numbers during the 14:00 and 15:00 hrs observations.   
 
The proportion of Barnacle to Pink Footed Geese remained almost exactly constant 
during all the observations, with the exception of the Hide 2 count (Table 5.2).  



 
 

Time 
12:00 13:00 14:00 15:00 16:00 17:00 

Date 
2008 

Pink Barn Pink Barn Pink Barn Pink Barn Pink Barn Pink Barn 
26/05 25 11 25 12 31 18 29 17 21 4 28 6 
30/05 - - 10 5 20 5 16 9 16 9 - - 
01/06 12 6 11 4 15 4 20 9 - - - - 
06/06 13 8 16 7 15 5 7 2 - - - - 

Hide 2 
06/06 14 0 11 2 31 1 39 0 - - - - 
 
Table 5.1 The number of Barnacle and Pink Footed Geese observed at Basecamp 3.   
 

Date  % Barnacle % Pink Footed Total Observed 
26/05/2008 67 33 237 
30/05/2008 68 32 89 
01/06/2008 71 29 81 
06/06/2008 68 32 73 

Hide 2 
06/06/2008 96 4 98 

 
Table 5.2  The proportion and total number of Barnacle and Pink Footed Geese observed 
at Basecamp 3. 

5.4 Discussion and Conclusions 
The geese populations observed at Hide 1 decreased during the observations. This can in 
part be explained by the different lengths of time over which the birds were observed.  
However; this does not quite explain such a large decrease.  It was thought, by the 
observers, that the main courtship gathering happened before the observations were 
started at Basecamp 3.  This could perhaps explain the drop off in numbers after the first 
observation, with the end of the courtship period being observed, and then the flock 
reducing in size as they feed in different areas.  There could also have been another 
feeding ground reaching the right maturity and the flock dissipating between more than 
one feeding area.   
 
The consistent ratio between the two geese species, despite the varying numbers is hard 
to explain and perhaps is just a chance event.  It is hard to imagine that the Pink Footed 
Geese need have a certain number of Barnacle Geese around until they will feed, and vice 
versa.   



 

6. Summary  
The science program achieved its objectives of: 
1. Undertaking work that would be useful for other organisations/collaborators; 
2. Providing the Y.E.’s with a template of how to construct and undertake a science     
project; 
3. Further the understanding of the sub-Arctic environment. 
 
It would have been nice to have the GPS surveys completed to a greater extent, and not 
so constrained by trying to power the equipment.  On the flip side the availability of the 
RTK system made a massive difference to the Tobredalen work, especially the ability to 
rapidly measure the position of the channel, and the surface of the snow pack.   
 
The work undertaken at Basecamp 3 showed great resourcefulness.  The two groups had 
to work together to understand, explain and adapt projects.  The level of detail in the 
description of the projects was fantastic.   
 
“ Every particle of hitherto unknown information ob tained in 
any direction whatever is supposed to, and undoubte dly can if 
properly pieced together, further the advance of sc ience. But 
in turn, let me ask, of what use is science except as a means 
to further the enjoyment of life? 
 
I wonder in this connection who it is who really co mes closest 
to the final truth - the man who ecstatically watch es the 
flight of a bird for the sheer sensation of pleasur e derived 
from the way it banks its corners (and is not that the essence 
of scientifically apportioned effort?) or the man w ho cannot 
afford time to enjoy the sight in his nervous haste  to run and 
fetch a book? – a book that will tell him what the bird’s name 
is, how many toes it has and where else it is known  to breed.” 
(Talcott, 1936, p.172)  
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APPENDIX 1: Independent Science Project Brief  
 
As I see it there are 3 main projects that can either be done separately or linked together 
into 1 large project.   
 
Q1.  What plants are present in the area of Basecamp 3/Wimandalen ? 
Rationale: To inform a database set up on the web of Svalbard plants.  
 
Q2.  What birds are present in the area of Basecamp 3 ? 
Rationale: This is to focus on geese population work for the Wildfowl and Wetlands 
Trust. 
 
Q3.  How quickly do grazing animals respond to the disappearance of snowpack ? 
 
In most sciencework a good ‘reccie’ or scoping exercise is essential.  So it is worth 
familiarising yourself with area and trying to work out where a good study area would be.   
 
In order to answer Q1 + Q2 it is just a presence/absence based on a survey over an 
allotted area.  However; you need to decide what a ‘representative’ area actually is. For 
example, would a section of stony beach be representative of the valley that also contains 
some ‘greenery’?  
 
So you may want to do a basic map of the area, dividing into different bird/plants habitats 
and communities e.g. rocky coast, cliff, marsh, sandflat, shallow hillslope, steep hillslope, 
snow.  The map, although a sketch, would need to be to scale.  The map could then be 
used to stratify the sampling: 

1. Sample the dominate type ? 
2. Sample all the different types ? 
3. Exclude some of the smaller types and only sample ‘big’ things.  

 
Once you have decided on the different areas you may want to cover you will need to 
think of a way of collecting individual data points i.e. type of bird or plant.  This small 
scale information will need to be collected over a larger scale so sub-sampling may need 
to be undertaken.  Some suggestions are: 
 
Random:  
Divide an area into a grid and randomly sample grid numbers or intersections on the grid 
using a random number generator (pull out of a hat or roll a dice etc.). 
 
Transect: 
Draw a line through/across the area(s) to be sampled and take samples at set intervals 
along the line.   
 
Sub-area: 
Take one category, in this case the habitat type, and take a small area and measure this in 
as much details a possible.   



 

Plant Survey Methodology 
These are usually sampled using a quadrat (1 m2) with 0.1 m divisions made using string 
or wire inside.  Often this apparatus is just thrown to randomly sample and then either 
intersections or area sample in the grid.   

Birds Survey Methodology  
The main information that is needed on birds is based around the geese population.  We 
have been asked by the Wildfowl and Wetlands Trust to provide information on: 
Date; 
Lat and Long; 
Type of Habitat; 
Total Number; 
Number of Young; 
Number of Adults; 
Number not aged; 
Brood sizes (how many chicks for a breeding pair); 
Large breeding flocks; 
Moult gatherings; 
 
There will be some restrictions on gathering this information as you will have to be 
careful not to disturb the birds.   

Snowpack Study 
One way to combine the two other studies may be to set a transect up that follows the line 
of the snowpack edge.  As the snow melts you should be able to sample the number, and 
type, of plants that are appearing and to record the birds observed feeding on the new 
growth (and reindeer).   
The interval of time between observations would need to be set: 

1. Daily; 
2. Every other day; 
3. Every three days etc…; 
4. The number of samples (interval); 
5. The length of the transect; 
6. The way to observe feeding animals; 
7. How to mark the transect so you can return to the same line once the snow has 

gone. 
 
You may want to do a feasibility study and visit an area that has recently lost snow and 
see if you can: 

A. Indentify the plants; 
B. See any wildlife.   

 


