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This document provides details of the proposed Iceland Expedition 2011. This is 
to aid in the planning and fundraising prior to the expedition and present 

information on the members involved, logistics and our research aims for the 
duration of our stay. 

 
 

The expedition has the full support and approval of Ólafur Örn Pétursson of 
Skalanes Nature and Heritage centre and we will be working in conjunction with 

several researchers within the fields of ecology, zoology and geology from 
Iceland. 

(Waiting approval of University Court) 

 

 
 

 
 
 
 
 
 
 
 
 
 
 

Figure 1: Skalanes Nature and Heritage Centre 



   
 

 
 
 

 

Foreword 

It is with pleasure that we present the final report for the 2011 Glasgow University 

Iceland Expedition.  The expedition was set in the Seyðisfjörður region of East 

Iceland, at the Skalanes Nature Reserve.  This is a privately owned nature reserve 

with a backdrop of mountainous terrain and rugged coast line.  It is owned by 

Ólafur Örn Pétursson and without his dedication, kindness and not to mention 

patience, this expedition would not have been possible.  

The aims of the expedition were to not only continue the study of previous 

expeditions, but also to further.  To achieve this we used previous data on 

ornithological studies and began collecting new data on marine life, 

invertebrates and plant life. 

David Bradley 

 

Introduction 

Iceland: An Overview 

Iceland is situated in the Atlantic Ocean just south of the Arctic Circle. It is 

Europe’s westernmost country; it has a population of about 320, 000. The 

landscape of the county is extremely varied consisting of volcanoes, glaciers, 

scrub, grass land, mountains, lakes and inlets of water known as fjords. Icelandic 



   
 

weather conditions are often extremely unpredictable. During the winter 

months, snow and ice cover large areas of the landscape and strong, cold 

winds are prevalent. The summer months can consist of rain, strong winds and 

even strong sunshine and during this season there is constant daylight for two to 

three months.  

Despite these tough conditions, Iceland is rich in both flora and fauna. 

There is a large diversity of migrating birds which visit the island throughout the 

summer months; these include arctic terns, fulmars and kittiwakes. These birds 

tend to make use of the numerous sea cliffs around the coast of the island. 

Mammal species on the island include arctic fox and reindeer which are both 

adapted to be able to survive well the harsh weather conditions of each 

season. There is also a large number of marine mammals inhabiting Icelandic 

shores, some of these species include, both common and greys seals, minke 

whales and numerous species of dolphin and porpoise. 

 

 

Skálanes Reserve 



   
 

 

The Skálanes Nature and Culture Centre is a 1250 ha private reserve of which 

the aim is to create a place where the Icelandic heritage and nature can be 

researched and interpreted by guests and tourists easily while being maintained 

in as much of a sustainable manner as possible. Any research work done on the 

reserve is used to provide information and education to all those interested and 

to further propel research into other areas of Iceland.  

 The reserve is home to a huge range of different ecological niches which 

provide habitats for an abundance of plant, bird and invertebrate species 

alongside a vast number of archaeological settlements. From archaeological 

sites across the country it has been determined that Iceland was first settled by 

people over a millennia ago. Since then the archaeological evidence on the 

reserve has shown that people have been living on the peninsula since around 

this time and it was developed into a farm sometime in the 19th century. 

Skálanes was permanently inhabited until 1960 and was last grazed in the 

1980’s. Skálanes was used as a bird reserve and Eider down farm for a few years 

before the reserves current owner brought it in 2005/06. The attempt to make 

the reserve as self-sufficient as it could possibly be is an on-going process that is 

already well under way with both animal and vegetable produced on site, and 

gets all of its water from a nearby groundwater well.  

 

Project Overview 

 



   
 

Avian Studies: 

Two of the three studies that were carried out by the expedition team last 

summer were continuations of data collection for on-going studies. However, 

the third, nest defensive behaviour of golden plover (Pluvialis apricaria), is a new 

study that will hopefully be continued in future expeditions. This study looked at 

the apparent altruistic behaviour of the parent plovers to lead predators away 

from their nest or chicks and at what would trigger such behaviours. Multiple 

behaviours have been observed including ‘broken wing’ and ‘rodent run’ 

displays. The frequency that the birds carry out such behaviours can be an 

example of how much disturbance is in the region therefore it is beneficial for a 

reserve like Skálanes with public access to monitor this to provide the ideal 

conditions for these birds to breed.  

The aforementioned on-going studies are summarised here and were 

carried out for the entirety of the 12 week expedition period. Within the reach of 

the reserve is a large set of cliffs which acts as a breeding site for a mixed colony 

of seabirds. Huge numbers of both Fulmar (Fulmaris glacialis) and Kittiwake (Rissa 

tridactyla) use the cliffs to nest on a raise their chicks every summer. This study 

looks into the numbers of sites occupied by pairs of birds and compares it to the 

number of occupied sites with chicks in an attempt to understand the health, 

size and breeding success of this colony. Unfortunately this colony, like others 

worldwide, can be seen to be decreasing in size over the three years in which 

this study has been carried out. However, with only three years data it cannot 

be categorically assigned the status of declining as this may be a natural 

fluctuation of the Skálanes sea cliff colony. 



   
 

The second on-going study is to keep tabs of the avian species the either 

live on or pass through the reserve so the management can advertise 

accurately and apply for the correct grants if rare birds are spotted. This was 

carried out by walking three line transects; the red, the blue and the yellow.  The 

red transect was situated along the back of the reserve on a ridge of higher 

ground farther from the coastline. The blue ran along the east end of the reserve 

where the sea cliffs were located while the yellow transect was along the ‘road’ 

and coastline heading back towards the nearby town of Seydisfjordur. This study 

allows for a much more extensive view of the avian life that uses the reserve as a 

summer roost of migratory stop off point and allows for the monitoring of the 

avian diversity of the reserve. 

 

Invertebrate Studies: 

  While there have been many studies over the years carried out on the avian 

life upon the reserve the invertebrate life, which abounds on the reserve, has 

been largely overlooked. The expedition carried out two invertebrate studies this 

year one looking at the terrestrial life where the other looked at then freshwater 

life, both had the aim of creating a baseline list of the invertebrates that can be 

found on the reserve.  

  The freshwater study was carried out looking at as many of the available 

habitats as possible to ensure that there was as comprehensive a list of the 

freshwater invertebrate life upon the reserve as possible was compiled. This 

included the static areas of water, the streams and the rivers at both low and 

high altitudes. 



   
 

  The terrestrial invertebrate study was also carried out across the reserve with 

traps set up in as many possible habitats as possible; heath, marsh, grassland, 

lupin beds, reforested ground, established forest and bare eroded ground. As 

well as using the data collected for this study to create a baseline list of many of 

the invertebrates on the reserve the data was further used to analyse what 

habitat on the reserve was the most diverse and as help the reserves 

management to plan for the protection of the habitat. However, some 

invertebrate taxa were clearly able to evade the traps set out, e.g. Lepidoptera, 

and so further studies will be need to complete this list which may affect the 

outcome for the most diverse habitat. 

 

Botanical Studies: 

  There were two botanical studies carried out by the 2011 expedition focussing 

on the lupin the exists throughout the reserve as it was planted by the Icelandic 

government as a means to combat soil erosion but has since became 

considered a major invasive species that is threatening Iceland’s natural biota. 

  The first study looked at the invertebrate life to see if the diversity is higher within 

or without the patches of lupin. If higher without then it supports the current plan 

of eventual lupin eradication upon the reserve but if diversity is higher in the 

lupin patches then it can be assumed that patches of lupin must be kept, but 

controlled, to ensure the diversity of the reserve isn’t adversely affected. A third 

factor is if the diversities are around equal, then a closer look at the actual 

species of invertebrates  must be carried out to see if it is better to keep or 

eradicate the lupin. 



   
 

  The second study looks at the spread of the lupin and at how it is rapidly 

encroaching upon the various other habitats on the reserve. One of the 

methods used was to examine the seed bank on the reserve as if there is high 

level of lupin seeds in the soil then there would be little use eradicating it as it 

would just re-grow. This is highly important study as its results could have a major 

impact on the current plans of the reserves management team for dealing with 

the lupin that is present on the reserve. 

 Lupin Patch 

 

Marine Studies: 

The diversity study is used to create a baseline account of what species are 

actually present in Seydisfjord as it is still being colonised by many species due to 

the geologically young nature of the fjord. Furthermore, it allows for action plans 

to drawn up for any invasive species that appear from further south due to rising 

sea temperatures. 



   
 

 Black Sand Beach at Skalanes 

 

Expedition Aims 

 

The general aims of this expedition were to undertake a comprehensive study 

into various aspects of the ecology of the Skálanes Nature and Heritage Centre 

in East Iceland. The projects undertaken covered many broad areas of flora and 

fauna within the reserve; bird life, marine flora and fauna, freshwater 

invertebrates, terrestrial invertebrates, marine mammals, and invasive lupins; 

how they spread and the impacts on invertebrate biodiversity. 

 

 

Bird Life 

 

The avian life of the reserve were studied as part of three separate research 

projects; the first of which was concerned with looking at the numbers of 

breeding Fulmar and Kittiwake in June and July 2011 and comparing with 

previous data acquired by previous expeditions ultimately in order to determine 



   
 

situation of the mixed colony and establish whether it is increasing, declining or 

staying the same. A second project involved identifying and counting all 

species of bird encountered on three different transect routes through the 

reserve in June and July 2011 and to compare the abundance and diversity of 

bird species found from previous years. Finally a behavioural study in order to 

establish the differences, if any, in the performance of the Golden Plover of 

various predator distraction techniques.  Additionally, this final study aims to find 

any potential long-term effects of increasing tourism as Skálanes, and whether 

or not increasing disturbance could increase local nesting birds’ likelihood of 

predation to nests or themselves, thus reducing nest survival rate, or whether 

positive reinforcement of human disturbance could result in increasing intensity 

of nest defence behaviour and improve the success of nest defence. 

 

 

Marine Flora and Fauna 

 

The aims of the marine flora and fauna study were to survey the intertidal zone 

around the coast of Skálanes and make a comprehensive as possible list of the 

organisms found there.  As well as this a semi quantitative survey was also 

conducted to show patterns of zoneation in some of the algal and fucal 

species. 

 

 



   
 

Freshwater Invertebrates 

This scientific project had the primary aim of assessing the overall species 

diversity and abundance of fresh-water invertebrates upon the Skálanes reserve 

in East Iceland. The secondary main aim was to determine whether there is a 

difference in diversity of freshwater invertebrates between the different habitats 

in the Skálanes area. This was achieved by testing various hypotheses 

concerning the factors (pH, soil condition, current strength and variation in 

altitude) that could account for the variation between sites and therefore the 

invertebrate diversity. The final aim for this survey was to provide information that 

would aid in the conservation and future management & sustainability of these 

sites. 

 

Terrestrial Invertebrates 

The aim of this study was to create a baseline data set for the families of 

terrestrial invertebrate life that can be found within the confines of the reserve, 

and in which habitats the preferentially reside. From this the richness and 

diversity of each habitat can be analysed and added to over the years. 

 

 

 



   
 

Study into the spread of Lupin 

 

This study aims to investigate the factors which are affecting the spread of the 

Nootka lupin in Skalanes reserve. Although the Nootka lupin is actively re-

vegetating some of the severely eroded areas of the reserve, there is also 

evidence to suggest that it is invading the natural heath and shrub land of the 

area and displacing native plant species. It is therefore important that in order 

to preserve the native plant species and landscape that the Nootka lupin be 

controlled. By investigating the factors which are influencing the lupin’s spread, 

these factors can then be investigated further and possible programmes can be 

designed to control and restrict the lupin’s distribution in Skalanes. 

 

The effects of Lupin on Invertebrates 

A study into the effect of the invasive plant species, Lupinus nootkatensis 

(Nootka Lupin) on the distribution and abundance of terrestrial invertebrates on 

the Skalanes reserve. Main aim of the project is to examine any possible effects 

that the eradication of the Lupin would have on any associated invertebrate 

life.  

Results 
 

Bird Life: Sophie Punteny, Ryan Ward,  
 
Fulmar and Kittiwake Nestcounts 



   
 

 
 

 
Figure 2. Comparison of Fulmar Nest trends 2008, 2009 and 2011. 

From this graph it can be observed that throughout the breeding season in 
each of these years, there has been a generally decreasing  trend in the 
number of occupied sites throughout the breeding season. In addition, it can 
also be seen that the peak number of occupied sites seems to be around the 
21st of June in each of the years. The rate of the decline in occupied sites is 
faster in 2008 than in either 2009 or 2011. Numbers of sites occupied by Fulmars 
were highest in 2009 and lowest in 2011. 
 

 
Figure 3. Comparison of Kittiwake nest trends 2008, 2009 and 2011 



   
 

This graph shows that in 2008, numbers of Kittiwake nesting increased throughout 
the breeding season, 2009 numbers remained relatively constant throughout the 
breeding season, and in 2011 number of nests occupied by Kittiwake decreased 
throughout the breeding season. Once again numbers were highest in 2009 and 
lowest in 2011. Once again, on average, between years the peak counts are 
roughly around the 21st of June. 
 

 
Figure 4. Trends in Nest Numbers Over Years 

It can be stated from this graph that numbers of sites occupied by Fulmars within 
the colony, although appear to have decreased a little since peaking in 2009, 
seem to be remaining relatively constant. In contrast with this, number of 
Kittiwake nests appear to have peaked in 2009 and since decreased 
dramatically.  
 
Date Fulmar 

Chicks 
Observer 
1 

Fulmar 
Chicks 
Observer 
2 

Average 
Fulmar 
Chicks 

Kittiwake 
Chicks 
Observer 
1 

Kittiwake 
Chicks 
Observer 2 

Average 
Kittiwake 
Chicks 

26 
June 
2011 

0 0 0 1 1 1 

29 
June 
2011 

0 0 0 0 0 0 

2 July 
2011 

0 0 0 0 0 0 

5 July 
2011 

No 
count 
due to 
fog 

No count 
due to fog 

No 
count 
due to 
fog 

No count 
due to 
fog 

No count 
due to fog 

No count 
due to 
fog 



   
 

8 July 
2011 

0 0 0 57 22 39.5 

11 July 
2011 

1 0 0.5 43 41 42 

Table 1. Average Number of Chicks Observed 

This table shows the number of chicks observed within nests during the counts, 
and the average number between the two observers. 

 

Bird Transects 
Figure 2: This graph shows the number of species documented within Skàlanes 

Latin name Common name 

Total 

number 

Blue 

Tansect Red T. 

Yellow 

T. 

Anas penelope Wigeon 34 Y Y N 
Anthus pratensis Meadow pipit 111 Y Y Y 
Cepphus grylle Black Guillemot 3 N Y N 
Charadrius 
hiaticula Ringed Plover 8 Y Y N 
Corvus corax Raven 7 Y Y N 
Fratercula artica Puffin 8 Y N Y 
Fulmaris glacialis Fulmar 205 Y Y Y 
Gallinago 
gallinago Common Snipe 67 Y Y Y 
Haematopus 
ostralegus Oystercatcher 5 Y Y N 
Histrionicus 
histrionicus Harlequin Duck 8 Y Y N 
Larus argentatus Herring Gull 17 Y Y N 

Larus marinus 
Greater Black-
back Gull 5 Y N Y 

Limosa limosa 
Black-tailed 
Godwit 7 N Y Y 

Motacilla alba White Wagtail 25 Y Y N 
Morus bassanus Gannet 7 N Y N 
Numenius 
phaeopus Whimbrel 226 Y Y Y 
Oenathe 
oenathe Wheatear 111 Y Y Y 
Pluvialis apricaria Golden Plover 18 Y Y Y 
Phaleropus 
lobatus 

Red-necked 
Phaleropes 1 N Y N 

Rissa tridactyla Kittiwake 187 Y Y Y 
Somateria 
mollisima Eider Duck 569 Y Y N 
Stercorarius 
parasiticus Parasitic Skua 8 N Y N 



   
 

Stercorarius skua Great Skua 3 Y N Y 
Sterna 
paradisaea Arctic Tern 76 Y Y Y 
Tringa totanus Redshank 44 Y Y Y 
Turdus iliacus Redwing 127 Y Y Y 

Uria aalge 
Common 
Guillemot 2 Y N N 

 
   Throughout the 6 week expedition a total number of 27 species of bird (See 
figure 2) were recorded during transects. i  Some of which are rare and are 
under protection such as the Black Guillemot, (Cepphus grille) which according 
to the RSPB is under the amber status of protection and seeing this bird in 
Skàlanes is a good sign, although the sightings were low (The Royal Society of 
the Protection of Birds, 22nd August 2011). The Red-necked Phalarope 
(Phalaropes lobatus) is also another bird that is under protection being under 
the red status of conservation according to the RSPB (The Royal Society of the 
Protection of Birds, 22nd August 2011). The most common bird seen in Skàlanes is 
the Eider Duck which showed almost consistently higher numbers on the blue 
transect than any other species, whereas the Red-necked Phalarope 
(Phalaropes lobatus) was  seen only once throughout the entire expedition. 
The number of Kittiwake and Fulmar varied, most likely due to the changes in 
weather or the time at which the Blue transect took place (see graph 2). The 
numbers of Fulmar seen over the expedition were greater than the Kittiwake 
(see graph 1). This could have been due to the fact that Kittiwake breed before 
the Fulmar, which would indicate the lesser numbers towards the end of the Blue 
transect (see graph 2). The number of Kittiwake decreased dramatically from 
the 6th of August to the 16th. This is due to fledglings leaving the nests to feed 
themselves rather than the parents, not many adult birds were seen during this 
time. Fulmar numbers increased as they began to use the cliff face for nesting. 
The times of the transects did alternate which could have resulted in the 
variance in the number of birds, as birds could have been searching for food at 
different times and therefore would not have been counted. 

 
Graph 1:  This bar chart above shows the total number of Kittiwake and Fulmar. 



   
 

   Graph 1 shows that the number of Fulmar is greater than the number of 
Kittiwake that were counted within Skàlanes. The Blue transect covered the sea 
cliffs and showed that most of the birds were using the cliff face to nest rather 
than any other area in the reserve and therefore there was a greater number of 
birds counted. There were significantly less Kittiwake and Fulmar on the Red and 
Yellow transect, although on the 29th of August, there were 41 Kittiwakes on a 
large patch of grassland during the red transect. The birds recorded on this day 
were all Kittiwake fledglings. The birds will have left their nest in order to fly 
around the area, and they also created a small flock landing in the same place. 
The small number of Fulmar and Kittiwake shows that the area where the birds 
will nest is near open water that has easy access to food, which indicates why 
there is a greater number of birds seen on the blue transect. The numbers of 
Whimbrel (Numenius phaeopus) varied on the blue transect: with there being no 
sightings, a few, or very high numbers. Towards the end of the project, (2nd of 
August to the 9th being the last transect completed) the numbers of Whimbrel 
seen increased. This was due to the birds flocking together in preparation for the 
winter migration. 

 
Graph 2: This table above shows the number of Kittiwakes compared to the 
number of Fulmars throughout the 9 Blue transects completed over the 6 week 
expedition. 
 
   The number of Eider ducks on the blue transect was also much higher than 
that of any other transect, documenting 331 sightings out of the 569 recorded in 
total over the expedition (See graph 3). The area where the Eiders were seen 
was an area of rock that was just slightly out of the water. The Eiders recorded 
there were mostly female with just a small number of males seen. On the 12th of 
August, there were no Eiders seen. This was most likely due to the tide being in 
and submerging the available rock that could have been used to flock together 
on. There were 237 Eider ducks recorded on the Yellow transect and there were 
no Eiders seen on the red transect due to the fact that this specific transect was 
in too high an area to see the birds, as they are mostly found on the coastline 
and not on higher grounds. 



   
 

 
Graph 3: shows the abundance of the Eider Duck on the Blue transect. 
 
   The Red transect showed the least abundance than the other two transects. 
Birds such as Red Wing (Turdus iliacus), Wheatear (Oenathe oenathe), and 
Meadow Pipit (Anthus pratensis) were the most abundant as they used the Lupin 
to either hide in or nest (See graph 4). Lupin was most abundant on the red 
transect. On the 8th of August a nest was found, and within the nest there were 3 
Red Wing chicks that were almost fully grown and close to being able to fly. This 
shows that the Lupin can be used as a nest area as well as a place to hide 
despite it being very wet and boggy. The common Snipe (Gallinago gallinago) 
was seen in most transects completed. The Snipe would hide in the Lupin and 
will only appear usually when disturbed. The days where the Common Snipe was 
not seen was due to it being slightly cooler or it was foggy making it difficult to 
identify the species. The common Snipe used the lupin as cover but it nested in 
the Heather that was nearby. A nest was found to have 3 eggs in it with a 
parent brooding, but as the disturbance grew the bird fled.  
    
 



   
 

 
Graph 4: Compares the number of Meadow Pipits, Wheatear and Redwing. 
   On the 1st of August visibility was reduced dramatically to a very short 
distance, thought there were a large number of Redwing flocking together and 
flying very fast just above the Lupin (see graph 4, transect number 5). 
Throughout the project this was the first time that Redwing were seen and 
documented flocking together. It should also be noted that the red transect is 
the only transect where the Parasitic (Arctic) Skua (Stercorarius parasiticus) was 
documented. A pair of Arctic Skua were often seen in together around the area 
where the Arctic Tern colony nested. Also, the pair were also observed `stealing` 
food from a Black-headed Gull (Chroicocephalus ridibundus). This was 
witnessed from a distance and was out with the radius of the transect and so 
the Black-headed Gull could not be recorded.  

    
Graph 4: Shows the abundance of the Arctic Tern. 
   The species that were recorded on the Yellow transect were also recorded in 
both the Red and the Blue. This is due to the fact that even though the yellow 
transect went through a sandy beach, the habitat was similar to both the Red 
and the Blue transect, and therefore most of the same species were found 



   
 

there. The Arctic Tern was sighted and recorded on all transects, but the number 
was much higher in the Yellow transect as the transect cuts through near the 
nesting site of the colony. Although it was late in the season, a large number of 
Arctic Tern were recorded on the 22nd of July. This could be due to the birds re-
grouping before migrating. During the Yellow transect it should be noted that a 
small number of Terns were seen dive bombing the waters near one of the 
sandy beaches, which shows that there are some Sand-eel that colonise the 
small area of water. Towards the end of the expedition, the number of Terns 
reached zero. 
    
Kittiwake and Fulmar nest counts 
At the start of the 6 week expedition, there were noticeably more kittiwake 
chicks and nests than there were Fulmar. It seems that the Fulmar will breed and 
nest later in the season than Kittiwake. As the end of the expedition drew 
nearer, the number of Fulmar nests and chicks increased a little. (See graph 5) 
Graph 5 shows that the number of Kittiwake nesting was always much larger 
than that of the Fulmar. This is most likely due to the Kittiwakes being of a higher 
population than the Fulmar, and that the Fulmars will breed and nest later in the 
season, whereas Kittiwakes nest earlier. Although the number of Fulmar nesting is 
low, the number does steadily increase. This indicates that more birds were 
coming to the cliff face later on in the season. Graph 5 indicates there were 
nesting areas that seem to be preferred by both Kittiwake and Fulmar. Section 5 
and section 6 of the cliff face had a larger area in which to lay, i.e. there was 
more crevices in which to build a nest on securely.  Fulmars preferred to nest in 
the areas where there was a lot more vegetation as they build their nest within 
this vegetation. 

 
Graph 5: This graph compares the number of Kittiwake using nests with Fulmars 
nesting. 



   
 

 
Graph 6: This graph shows the comparison of the number of chicks in Kittiwake 
and Fulmar, looking at the different sections. 
   As seen in graph 5, the number of Kittiwake nests was in a higher density than 
the Fulmars. The same pattern arises within Fulmar population monitored. The 
number of Fulmar chicks increased as the number of nests grew. Kittiwake also 
had a larger number of chicks, but as the number was decreasing, the number 
of Fulmar increased. Eventually the Kittiwake chicks were becoming harder to 
identify as they resembled a common gull, and nothing of the parent bird when 
fledging. The area where the most chicks were recorded was in section 4, 5 and 
6. Sections 2 to 4 had a larger density of Fulmar as the rock face there was 
covered in vegetation, ideal for Fulmar. Sections 5 and 6 had the highest density 
of Kittiwake chicks as the rock face was very rugged and had many areas in 
which to build a nest and lay. Section 1 on the cliffs was not used often as there 
was only ever one nest spotted. That particular area was very close to the level 
at which waves could reach if it was windy. Birds that used that spot for a nest 
would not have a nest there for long and eventually the nest disappeared. 
 

 
Marine Flora and Fauna: David Bradley 
 
Species list 
 



   
 

Species Genus Family Order Subclass Class Phylum Site

Mytilus edulis Mytilus Mytilidae Mytiloida Pteriomorphia Bivalvia Mollusca 1,2

Cladophora rupestris Cladophora Cladophoraceae Cladophorales Jungermanniae Cladophorophyceae Chlorophycota 1,2

* * * * Oligochaete Clitellata Annelida 1,2

Testudinalia testudinalis Testudinalia Lottioidea Lottiodea Patellogastropoda Gastropoda Mollusca 2

Tectura virginea Testudinalia Lottioidea Lottiodea Patellogastropoda Gastropoda Mollusca 1

Littorina “saxatilis” littorina Littorinidae Littorinoidea Prosobranchia Gastropoda Arthropoda 1,2

Littorina saxatilis littorina Littorinidae Littorinoidea Prosobranchia Gastropoda Mollusca 1,2

Littorina fabalis Littorina Littorinidae Littorinoidea Prosobranchia Gastropoda Mollusca 1,2

Littorina obtusata Littorina Littorinidae Littorinoidea Prosobranchia Gastropoda Mollusca 1,2

Lacuna variegata Lacunidae Littorinidae Mesogastropoda Prosobranchia Gastropoda Mollusca 1,2

Nucella lapillus Nucella Muricidae Muricoidea Prosobranchia Gastropoda Mollusca 2

* Orchestia talitridae Amphipoda Peracarida Malacostraca Arthropoda 1,2

Balanus crenatus Balnus balanidae Sessilia Cirripedia Maxillopoda Arthropoda 1,2

Semibalanus balanoides Mytilus Archaeobalanisdae Sessilia Cirripedia Maxillopoda Arthropoda 1,2

Balanus improvisus Balnus Alariaceae Sessilia Cirripedia Maxillopoda Arthropoda 1,2

Fucus vesiculosus linearis Fucus Fucaceae Fucales Phoeophyceoe Phaeophyceae Heterokontophyta 1

Fucus ceranoides Fucus Fucaceae Fucales Phoeophyceoe Phaeophyceae Heterokontophyta 1

Fucus spiralis Fucus Fucaceae Fucales Phoeophyceoe Phaeophyceae Heterokontophyta 1

Alaria esculenta Alaria Alariaceae Laminariales Phoeophyceoe Phaeophyceae Heterokontophyta 2

Laminaria digitata Laminaria Laminariaceae Laminariales Phoeophyceoe Phaeophyceae Heterokontophyta 2

Pelvitia caniculalata Pelvetia Fucaceae Fucales Phoeophyceoe Phaeophyceae Heterokontophyta 1,2

Fucus vesiculosis Fucus Fucaceae Fucales Phoeophyceoe Phaeophyceae Heterokontophyta 1

Scytosiphon lomentaria* Scytosiphonaceae Scytosiphonaceae Dictyosiphonales Polystichineae Phaeophyceae Heterokontophyta 2

Verrucaria maura Verrucaria Verrucarariaceae Verrucariaceae Verrucariales Pyrenomycetes Ascomycota 1,2

Furcellaria lumbricalis Furcellaria Furcellariaceae Gigartinales Florideophycidae Rhodophyceae Rhodophycota 1  
 

 
Semi-quantitive Survey 
 
Sample Site 1

Station

Species 1 2 3 4 5 6 7 8 9 10 11 12 13 14

Alaria esculenta 

Balanus improvises

Cladophora rupestris C C S C

Fucus ceranoides A C C A A C S

Fucus vesiculosis C

Fucus vesiculosis (Form linearis) A A C C C F A F

Furcellaria lumbricalis C C C

green l ichan A C

L. saxiti llus C

Limpet O

Littorina obtusata O O

Mytilus edulis C A C C C

Pelvitia caniculatata S A

Scytosiphon lomentaria

Semibalanus balanoides O O C C C C C

Verrucaria maura E A R  
 
Figure 1 shows a taxonomic list of fauna and flora that were sampled at both 
sites.  The site at which they were found is under the column marked site. 
 
 



   
 

Sample site 2

Station

Species 1 2 3 4 5 6

Alaria esculenta C

Balanus improvises O

Cladophora rupestris C S C C

Fucus ceranoides

Fucus vesiculosis

Fucus vesiculosis (Form linearis)

Furcellaria lumbricalis

green lichan E

L. saxitil lus O C

Limpet

Littorina obtusata

Mytilus edulis 

Pelvitia caniculatata C C F

Scytosiphon lomentaria A

Semibalanus balanoides C

Verrucaria maura A C  
 
Figure 2 shows the results of the semi-quantative survey.  The following letter 
were used to denote the occurrence of species and a list of corresponding 
values can be found in the appendix.  E, extremely abundant; S, 
superabundant; A, abundant; C, common; F, frequent; O, occasional; R, rare.  

 
Freshwater and Terrestrial Invertebrates: Chantal Nolan 

Hypothesis  

Main Hypothesis: 
Ha 11 = The different sites do affect the diversity of species 
Ho 1  = The different sites do not affect the diversity of species  

 

Sub Hypothesis: 
Ha 1.1 = The difference in pH does affect the diversity of species 
Ho 1.1 = The difference in pH does not affect the diversity of species 
 

Ha 1.2 = The difference in current strength does affect the diversity of species 
Ho 1.2 = The difference in current strength does not affect the diversity of species 
 

Ha 1.3 = The difference in sediment type does affect the diversity of species 
Ho 1.3 = The difference in sediment type does not affect the diversity of species 
 

Ha 1.4 = The difference in altitude does affect the diversity of species 
Ho 1.4 = The difference in altitude does not affect the diversity of species 

Sampling Effort  

Throughout the duration of the research project a total of 957 freshwater organisms 
were captured comprising of 33 different organisms which were identified to the most 

                                                
1 “Ha” refers to Alternative hypothesis and “Ho” refers to Null Hypothesis 



   
 

accurate scientific classification. An inventory of all the organisms caught and from 
which sites they were located in is shown in Table 3. Concerning the sampling duration, 
each site took approximately 20 minutes to account for the various methods that were 
required to be applied. The low attitude sites were sampled nine times, totalling 21 
hours, while the high altitudes sites were sampled only five times, which took a total of 
15 hours. This was due to the additional hike up to access the sites. Overall the 
freshwater invertebrates were collected in a sum of 36 hours. 
 
Table 2 provides the detail of which samples procured a higher number of organisms, 
however it is important to note that Sample numbers 1, 2, 6, 8 and 9 included the 
periods of when the high altitude sites were sampled. Table 2 does not include the 
terrestrial invertebrates that were accidentally sampled throughout the project. 
 

Sample 

Number Number of freshwater organisms caught 

1 91 
2 147 
3 131 
4 71 
5 114 
6 121 
7 91 
8 78 
9 113 
Overall Total 957 

Table 2: Number of freshwater organisms captured per sample number 

 



   
 

Species Index of Freshwater Invertebrates  
 

Diversity of Freshwater Invertebrates in Sample Sites 

Order Family Genus Common Names 
Ford Peathole Dam 

Burn 

(R) 

Duck 

pond 
River 

Burn 

(L) 

Pool 

(high 

Alt.) 

Stream 

(high 

Alt.) 

River 

(high 

Alt.) 

Stream 2 

(high 

Alt.) 

      True worm  1.4     1.5     
 Amphipoda     Amphipod   0.48  0.6   10 5.3   
 Cladocera     Water Flea   26.6 10.2 15.3 7.4 4.5     
 Copepoda     "Cyclops" water flea  8.2 5.8  6.5 5.6 6     
Ostracoda     Ostracod   1.45  1.2       
Coleoptera     Beetle larvae  17.8 4.4 6.1 1.6  28 10    
Coleoptera     Beetle larvae eggs   0.48 2  1.9 1.5 5    
Coleoptera Noteridae    Beetle   5.5 1.45    3 15 15.8   
Coleoptera Dytiscidae   Diving Beetle  6.8     6 25 47.4  3.3 

Diptera Dixidae   
Meniscus midge 
pupa 

2.5 5.5 15.5 14.3 20.6  7.5     

Diptera Chironomidae   
Non-biting midge 
larvae 

19.7 15.1 12.6 26.5 27.7 33.3 22.4 5 15.8 17 3.3 

Diptera Chironomidae   Chironomidae Eggs 2.5 1.4 1.9 8.2 0.9 3.7      

Diptera Chironomidae   
Non-biting midge 
pupa 

  1.45  2.5  1.5  5.3   

Diptera Simuliidae   Blackfly larvae 19.8   10.2      31 26.7 
Diptera Simuliidae   Blackfly pupa 9.9 1.4  12.2  3.7 3   21 13.3 
Diptera Tipulidae  Dicranota Crane fly larvae      1.9      
Diptera Tipulidae    Cranefly larvae 1.2           

Hemiptera Corixidae   
Lesser water 
boatman 

 8.2 9.2 4.1 2.5       

Hemiptera Notonectidae   
Greater water 
boatman 

  0.48         

Trichoptera*     Caddis fly larvae 3.7        5.3 24 46.7 
Collembola     springtail       1.5 10    
 Hydracarina     TinyRed Water mite   0.48  3.7       

Acarina Arrenuridae   
Red oblong Water 
mite 

 4.1 2.4  5.3       



   
 

 

 

 

 

Table 3: This table is an excerpt (See appendix for full table with phylum, order, etc), however it provides a complete list of all the 
freshwater invertebrates (including unidentified) captured, the proportions and which sites they were located in. Please note that 

 Hydracarina     
Large round red 
mite 

     1.9    6.9  

 Hydracarina     
brown round water 
mite 

    0.3  1.5     

 Hydracarina     brown oblong mite        5    
Hyrdracarina     black water mite  1.4          
 
Cyrenodonta 

Sphaeriidae   
Orb cockle/Pea 
mussel 

    4.36       

Diversity of Freshwater Invertebrates in Sample Sites 

Order Family Genus Common Names 
Ford Peathole Dam Burn (R) 

Duck 

pond 
River 

Burn 

(L) 

Pool 

(high 

Alt.) 

Stream 

(high 

Alt.) 

River 

(high 

Alt.) 

Stream 2 

(high 

Alt.) 
Unionoida Unionidae   Unio     0.3       

Prosobranchia 
 
Hydrobiidae 

  Spire shell  6.8 0.48 2   3     

Prosobranchia Valvatidae   Valvata valve snail    2   3     
      Nematode 40.7 5.5 0.97  1.6 37 1.5 5 5.3  6.7 
Tricladida     Green Flatworm  1.4 0.48 2    10    

      
Transparent 
flatworm? 

      3     

      Sponge     0.9 1.9      
      Rotifer   0.48  1.2       

  
no 
carapace / 
spiral swim 

  
blue oblong shaped 
organism  

 2.7 13  2.8       

      
Unidentified 
greenish ovum  

 6.8          

      
egg attached to 
leaf 

      1.5     



   
 

the proportion of each organism is the percentage of them found in that sample at that site. The organisms that were only located 
at a single site are highlighted in red. 

 
 Diversity of Freshwater Invertebrates in Sample Sites 

 Ford Peathole Dam Burn (R) 

Duck 

pond River Burn (L) 

Pool 

(high 

Alt.) 

Stream 

(high 

Alt.) 

River 

(high 

Alt.) 

Stream 2 

(high 

Alt.) 

Total 

number  7 (8.5) 17 (7.7) 
20 
(21.8) 12 (5.2) 

19 
(33.8) 11 (5.7) 18 (7.1) 10 (2.1) 7 (2) 5 (3.1) 6 (3.2) 

 

Table 4: The total number of different organisms and their proportions (in brackets) located in each site/habitat 

 

 



 

 

Table 3 and Table 4 shows that site Dam contained the highest number of 
different organisms followed by the Duck pond site, the site Burn (L) and 
Peathole  also had high levels of diversity. The other sites are listed with 
decreasing diversity: Burn (R), River, Pool (high Alt.) and Ford, Stream 1 and 
Stream 2 (high Alt). The River (high Alt) at high altitude was determined to have 
the least number of diverse organisms. 
 
The majority of the invertebrates were identified and classified under seven 
phyla (Annelida, Arthropoda, Mollusca, Nematomorpha, Platyhelminths, 
Porifera and Rotifera). Arthropoda was found to have the highest diversity with 
ten different Orders (see appendix for complete Table 3). Due to lack of 
equipment and detailed identification keys, most of the freshwater organisms 
identified, were only identified to the level of either Order or Family level.  
 
It was concluded from Table 3 that the Family Chironmidae, specifically the 
non-biting midge larvae was the most diverse as it was located in 11 sites. 
However as the organisms were only confirmed to Family, there may have been 
one or more species present. The Nematode was the second most prominent as 
it was located in nine sites.  
 
It is important to note that although this project captured and identified 33 
different organisms, there are 39 organisms listed in Table 3 as it includes various 
stages of possibly the same organism (i.e. eggs, larval, adult). Specifically the 
eggs were initially recorded as new organisms, however as the research project 
continued and sugar water was added to their sample jars to help develop the 
eggs which in turn made it possible to identify that the eggs belonged either to 
the Order Coleoptera or the Family Chironomidae.  
 
The following five identified Families and Phylum were only located in an 
individual site: Tipulidae (Cranefly larvae), Notonectidae (Greater water 
boatman), Hydracarina (specifically the black water mite and the brown 
oblong mite), Sphaeriidae (Pea cockle), Unionidae (Unio) and the transparent 
Flatworm.  
 
Concerning hypothesis 1.4, there was a notable decrease in species diversity 
between the low and high altitude sites. While most low altitude sites had 
species diversity of above ten (see Table 4), the high altitude sites all had a 
species diversity of below ten. This meant that the alternate hypothesis from 
Section 3.1 can be rejected.  
 

Water and Soil Condition 
 

Sites Current Average pH Sediment 

Burn L Medium 6.34 Gravel 
Duck Pond  Low 6.46 Silt/mud 
Burn R Medium 6.38 Gravel 
Dam Low 6.52 Mud 
River High 6.56 Rocks 
Peathole Low 6.16 Peat 



 

 

Ford High 6.43 Rocks 
Pools (high Alt.) Still 6.02 Mud 
Stream (high Alt.) Medium 6.06 Gravel/Mud 
River (high Alt.) High 6.41 Rocks 
Stream 2 (high 
Alt.) Medium 6.25 Gravel 

Table 5: pH Average, Current strength and sediment description per Site 

 
Table 5 provided detail on how the sediment type, current strength and water 
quality differed in each site. The current strength and sediment type appear to 
be correlated as the sites with less current strength are more mud and silt 
based, but as the current flow increases the size and presence of pebbles/rocks 
increase as well.  
 
Concerning hypothesis 1.2 and 1.3, when the site information of Table 5 was 
compared to Table 4, it could clearly be seen that sites with the highest diversity 
of species had low current strength and their sediment type was mud or peat 
based. However it is important to observe that Burn L which had a medium 
current strength, with a gravel base, also had a diversity of species. Therefore 
both null hypotheses (1.2 and 1.3) can be rejected. 
 

Average pH at Sample Sites
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Graph 1: Average pH of each Site 

 
The average pH reading of each site as shown by Graph 1 verified that the 
water quality in Skálanes did not vary dramatically but stayed in between 6 and 
6.56. There is a slight difference (less that pH 6.3) in the high altitude sites (Pool, 
Stream and Stream2) as their pH is marginally less than the low altitude sites 
excluding the Peathole which also has a pH value lower than 6.3. 
 



 

 

Table 5 and Graph 1 verified that there was no distinct difference between the 
pH levels of each site. This means that the diversity of each site could not be 
attributed to the variation in pH and as a result, the null hypothesis 1.1 was 
rejected. 
 

Species Diversity of Freshwater Invertebrates  

 

Graph 2: Boxplot showing the range of Shannon indices for each site 

 The different sites in Graph 2 are: A=Ford, B=Peathole, C=Dam, D=BurnR, 
E=Duck pond, F=River and G=BurnL, H=Pool (high Alt), I=Stream (high Alt), 
J=River (high Alt) and K=Stream 2 (high Alt). The Shannon index was calculated 
for each sample at each site. All of the low Altitude sites (A-G) were sampled 
nine times, whilst the high altitude (H-K) sites were sampled five times.  The bold 
centre line in each boxplot is known as the median (50%) of the sample, whilst 
the range of the sample is the dotted vertical line and the circles refers to an 



 

 

outlier data point. The upper and lower lines of the box relate to the upper and 
lower quartiles of the sample (75% and 25% respectively). 
 
Diversity can be calculated with the relative abundance of each species 
interpreted in a specific area. They provide data on species in a region and 
how scarce or common they are (Beals, 2000). This was done by using the 
Diversity package (Chao, 2009), where each sample of each site had their 
Shannon Wiener Indices calculated and then using R was converted into a 
boxplot. (Graph 2) provided a clearer understanding in the difference in 
species diversity between the eleven sites. Table 6 showed the mean values of 
each site. From the data the Duck pond site was concluded to have the largest 
mean (1.56) of the Shannon index, whilst the site River had the lowest (0.5). 
However, the ranges for the sites were quite large which implied that there was 
room for inaccuracy.  
  
 

 Ford Peathole Dam 

Burn 

R 

Duck 

pond River  

Burn 

L 

Pool 

(hA) 

Stream 

(hA) 

River 

(hA) 

Stream2 

(hA) 

Mean 0.69 1.14 1.39 0.69 1.56 0.5 1.04 0.69 0.69 1.03 0.66 

Table 6: The median of the Shannon Indices from each Site 

 
To verify if there is a significant statistical difference between sites, Minitab was 
used to produce a General linear Model. This GLM would determine which 
hypotheses (null or alternative) would be rejected. 
 
General Linear Model: H versus Site  

 
Factor  Type   Levels  Values 
Site    fixed      11  A, B, C, D, E, F, G, H, I, J, K 
 
 
Analysis of Variance for H, using Adjusted SS for Tests 
 
Source  DF   Seq SS   Adj SS  Adj MS     F      P 
Site    10   7.2999   7.2999  0.7300  3.22  0.002 
Error   72  16.3380  16.3380  0.2269 
Total   82  23.6379 
 
 
S = 0.476358   R-Sq = 30.88%   R-Sq(adj) = 21.28% 
 
 
Unusual Observations for H 
 
Obs        H      Fit   SE Fit  Residual  St Resid 
 29  1.52500  0.62358  0.15879   0.90142      2.01 R 
 34  1.66700  0.62358  0.15879   1.04342      2.32 R 
 39  0.38050  1.29632  0.15879  -0.91582     -2.04 R 
 48  1.67900  0.55646  0.15879   1.12254      2.50 R 
 66  1.73300  0.69322  0.21303   1.03978      2.44 R 
 
R denotes an observation with a large standardized residual. 

 



 

 

Figure 5: The General Linear model output for Species Diversity (H) versus 
Site 

 
Where A to K corresponds to sites 11 to 21 respectively and the probability (p-
value) is highlighted in red as it is significant. 
 
The GLM provides a p-value of 0.002 and as it is less than that 0.05, it means that 
there is a significant difference between sites. As a result the null hypothesis of 
the main hypothesis can be rejected. The R-Sq value is 30.88%, which means 
that just over 30% of the variation in diversity is explained by the different sites. 
 
In order to determine which sites were more significantly different than the 
others, a Tukey test was proceeded to be done using Minitab. 
 

Tukey Simultaneous Tests 
Response Variable H 
All Pairwise Comparisons among Levels of Site 
Site = A  subtracted from: 
 
      Difference       SE of           Adjusted 
Site    of Means  Difference  T-Value   P-Value 
B         0.3624      0.2246    1.614    0.8711 
C         0.6029      0.2246    2.685    0.2275 
D        -0.1796      0.2246   -0.800    0.9992 
E         0.4931      0.2246    2.196    0.5153 
F        -0.2468      0.2246   -1.099    0.9899 
G         0.2440      0.2246    1.087    0.9907 
H        -0.1100      0.2657   -0.414    1.0000 
I        -0.1670      0.2657   -0.629    0.9999 
J         0.0038      0.2657    0.014    1.0000 
K        -0.1606      0.2657   -0.604    0.9999 
 
 
Site = C  subtracted from: 
 
      Difference       SE of           Adjusted 
Site    of Means  Difference  T-Value   P-Value 
D        -0.7825      0.2246   -3.485    0.0321 
E        -0.1098      0.2246   -0.489    1.0000 
F        -0.8497      0.2246   -3.784    0.0132 
G        -0.3589      0.2246   -1.598    0.8779 
H        -0.7129      0.2657   -2.683    0.2283 
I        -0.7699      0.2657   -2.898    0.1445 
J        -0.5991      0.2657   -2.255    0.4753 
K        -0.7635      0.2657   -2.873    0.1526 
 
Site = E  subtracted from: 
 
      Difference       SE of           Adjusted 
Site    of Means  Difference  T-Value   P-Value 
F        -0.7399      0.2246   -3.295    0.0542 
G        -0.2491      0.2246   -1.109    0.9891 
H        -0.6031      0.2657   -2.270    0.4652 
I        -0.6601      0.2657   -2.485    0.3309 
J        -0.4893      0.2657   -1.842    0.7515 
K        -0.6537      0.2657   -2.460    0.3450 

 



 

 

Figure 6: The output of GLM showing an excerpt of the Tukey test results 

 
For the complete Tukey test results please refer to the Appendix).The significant 
p-values of Figure 6 are highlighted in red. 
 
The results of the Tukey test concluded that the diversity indices for sites C (Dam) 
and D (BurnR) were significantly different from each other as were Sites C (Dam) 
and F (River). All the other sites were not significant as their p-values were over 
0.05 resulting in no significant difference in diversity between those sites.  
 
Most sites that were not significant had very large p-values, however this was 
not the case for Site E (Duck pond) and F (River) which had a p-value of 0.0542. 
However as it was just over, it meant it was still not significant. 
 



 

 

Species Accumulation Curves  

The species accumulation curve of each sample site was plotted with the 
sample number against the number or species (or in this case number of new 
organisms due to the inability to identify to species level).  The curves in Graph 3 
show that the majority of sites have not reached an asymptote, which suggests 
that the various habitats in Skálanes was not effectively surveyed. Sites BurnL, 
Peathole, Dam & Duck pond) have the highest species number which was also 
verified by Table 4. A couple of sites (BurnR, Ford & River) appear to be levelling 
off as no new species were located in the last two sample numbers, however 
further research is needed to verify if this is truly the case. 
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Graph 3: Species curves of all the new organisms located each site 

 
The data used to produce Graph 3 contains the 39 different organisms caught 
which included the various developmental stages. 
 

Species Richness Estimation 

Error! Reference source not found. shows the calculated species estimations 
with the use of the program “EstimateS” for each site and the key identifies the 
four different species richness estimators. Species richness is defined as the 
number of species present in a community and is a factor of species diversity. 



 

 

The classic richness estimators that were used are Chao1 and Chao2 and the 
coverage-based estimators were ICE and ACE. The various richness estimators 
at each site provide similar results at all the sites (except the data produced 
from sites Ford and Peathole), with the highest species number being 47.82 (ICE 
at Dam) and the lowest being 27.95 (Chao1 at Dam). The majority of the results 
are between these two figures. Concerning the two sites with highly fluctuating 
data; it is possibly due to the random discrepancies as both sites (Peathole and 
Ford) have an estimate from ICE that is over 100, while the site Ford also has 
another estimate of over 100 from Chao2. In addition the other richness 
estimators (ACE and Chao1) have distinctly lower results than any of the other 
sites. 
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Graph 4: Comparison of different species richness estimates for each site 

 

Table 7 provides the calculated 95% confidence intervals of both Chao richness 
estimators and there is a noticeable decrease in the range between the upper 
and lower intervals between sites further down the table. Site one (Ford) shows 
an extremely wide range for both Chao estimators, whilst Site 11 (Stream 2 – 
high Alt) has no range for Chao1 and a narrow range for Chao2. 
 

Sample Site 

Chao 1 CI 

Lower 

Chao 1 CI 

Upper 

Chao 2 CI 

Lower 

Chao 2 CI 

Upper 

1 Ford 14.22 32.21 50.17 252.87 
2 Peathole 21.55 36.57 27.28 90.27 
3 Dam 26.47 38.95 29.15 60.28 
4 Burn(R) 30.1 41.84 32.08 58.11 
5 Duck Pond 31.82 40.03 33.17 54.08 
6 River 33.05 39.53 34.32 56.29 
7 Burn (L) 34.4 40.64 35.4 54.79 
8  Pool (high Alt) 35.27 40.31 36.14 54.55 
9 Stream (high Alt) 35.84 39.18 36.37 50.48 
10 River (high Alt) 36.49 38.7 36.89 49.62 
11 Stream2 (high 37 37 37.26 48.14 



 

 

Alt) 

Table 7: The lower and upper values for the 95% confidence interval (CI) 
for Chao1 and Chao2 as computed by EstimateS 

 

 
Lupin Study: Joseph Crisp 
 

GPS Lupin Patch Mapping 
The GPS data has been stored as part of a database that will implemented as a 

means of measuring the extent of the lupin patches and their rate of spread 

year to year in Skalanes. 



 

 

 
 

 

 

Figure 1 demonstrates the 

labelled areas of lupin that 

were investigated during this 

study. The river and road are 

labelled to illustrate their 

effect on the dispersal of the 

nootka lupin. 



 

 

 

 
 

Figure 2 gives an illustration of the waypoints taken during the investigation of 

dispersal patterns of the lupin patches within and surrounding area H. The figure 

shows the extent of the Nootka lupin in area H. Each year this can be re-

assessed as a means of measuring the speed and direction of spread of the 

Nootka lupin in Skalanes. 

 



 

 

 

Soil Sampling 
The aim of this study was to investigate the extent/presence of a seed 

bank for the lupin species Lupinus nootkatensis, an introduced invasive plant 

species of Iceland, within the Skalanes Reserve. 

 

 
Figure 3 - Graph of the occurrence of seeds on the soil surface at the soil 
sampling sites 
 
Figure 3 demonstrates that seeds were present on the soil surface at 17 of the 18 

soil sampling sites within the lupin patch. Seeds were found at the edge of the 

lupin patch at 12 sites and were absent from all of the soil sampling sites out-

with the lupin patch.  

Of the 64 soil samples taken only 3 contained seeds and each only 1 seed. 

These results suggest that within Skalanes the seed bank (of the patches 

sampled) is limited to only the top 1cm of soil and not present >3m from the 

boundary of the lupin patch. 



 

 

 

Quadrat Survey 

 
Figure 4: Graph of the average number of species found at different areas 
sampled using a quadrat 
 
Figure 4 illustrates that the lupin patches support only half the plant species 

diversity when compared to the native heath and shrub land. Grass 

(Deschampsia), sedge (Carex) and horsetail (Equisetum) species were found 

most commonly within the lupin stand as well as other species/genera; 

Taraxicum, Oxyria digyua, Thalictrum alpinum, Vaccinium uliginosum, 

Polygonium, Polygala, Loiseleuria and Veronica. 



 

 

 

Figure 5: Graph illustrating the both the number of times a plant species was 
found and the average area within the quadrat that it covered 
Figure 5 recognises the common and wide spread species that were found in 

the quadrat sampling such as Vaccinium vitis-idaea, Vaccinium uligosum and 

Deschampsia as well as the rarer smaller species such as Oxyria digyua, 

Polygala and Veronica species. The plant species and genera listed within 

figure 5 represent all the plants found during the quadrat sampling and 

therefore present a representation of the species present within Skalanes 

grounds both within and surrounding the lupin patches. Considering that lupin 

patches cannot seed further than 3m, those quadrat sample sites >3m from a 

lupin patch/plant are likely to give an indication of some of the natural and 

native plant species of northeast  Iceland. Species that were mainly found out-

with the lupin patches were mainly from the Vaccinium shrub family as well as a 

range of different plant species including; Salix repens and Polygonium. Species 



 

 

from the grass family Deschampsia were present both within and outside the 

lupin stands. 

Expedition Members 
 

 
David Bradley (24) Expedition Co-Leader 

I am currently a 3rd year Marine and Freshwater Biology student at the 

University Of Glasgow.  Before this I worked for the Glasgow Angling 

Centre as a department manager. Since a young age I have been a 

keen fisherman and this has inspired me throughout my life to actively 

take part in conservation work.  This has mainly been done through the 

Scottish Sea Angling Conservation Network where I have been tagging 

shark species native to Scotland for nearly four years.  I am the Support 

and Services Convenor on the board of management at the Queen 

Margaret Union.  In this role I am responsible for my own committee 

which has the job of raising funds for charity, promoting and adding to 

the services of the union.  Both this and my work for the GAC have given 

me a lot of experience in both organising and motivating people and 

dealing with the public.  On top of this my work for the QMU has given 

me a mass of fundraising experience.  There are so many reasons that I 

chose the Iceland expedition that I couldn’t possibly fit them all on this 

statement, but the main one is simply that it is an amazing and quite 

possibly once in a lifetime opportunity to not only visit an amazing 

country, but to also actively work on the conservation of many species 



 

 

that are native to Skalanes.  I am also interested in doing my honours 

project at the reserve because this would afford me the opportunity to 

do work and research that I would otherwise never have the chance to 

do.  

Joseph Crisp (21) 

I am a fourth year zoology student. Having studied animals for three 

years, l have a keen interest both in them and in their preservation. Last 

year l was given the opportunity to work with the SOS Tobago society – 

which is involved in the conservation of sea turtles found on the beaches 

of Tobago. This was a great experience and enabled me to experience, 

first hand, how active conservation can be implemented and the 

benefits that it can provide. I would like to take my knowledge that l 

have gained, through experience and learning, and put it towards more 

conservation whenever l can. Throughout my university career l have 

been involved in numerous sports clubs, as a consequence of this l am a 

very fit and able person. I am always willing to help at any task and am 

looking forward to getting involved with the many different research 

areas that are being investigated in this particular research station. 

 

Daniel Henly (22) Expedition Co-Leader 

I am a third year Marine and Freshwater Biology student with a wide 

range of research interests. The opportunity to not only contribute to this 

project but also be involved in its organisation is a dream come true, as I 



 

 

know the value of the skills concerned will be involved in my later career. 

My research in the past has been largely based on tropical coral reef 

research, and studying fish populations associated with them, and 

promoting sustainable fish practices. However, the issue of fish stocks in 

the northern oceans are very close to my heart, so to be able to study 

both this and the related sea bird population is an area I'm very excited 

about. I am very interested in pursuing an Honours project during my time 

at Skalanes, and possibly initiating a cetacean monitoring program if 

possible. From a young age I've had a passion for the biological world, 

be it from visits to the zoo with the family or volunteering helping with the 

upkeep of the local forest, it's a passion that has always found outlets in 

my recreation as well as studies. Outside of academia, I am a keen 

SCUBA diver, having learnt in the Pacific on unspoilt reefs, and am also 

an active skier. I love music, and play a variety of instruments including 

guitar, drums and piano. As an outdoor-orientated person, I am really 

looking forward to being immersed in the beautiful landscape of Iceland, 

and seeing some of the most breathtaking geology in the world. 

 

 

Emily Hilton (20) 

I am a 3rd year undergraduate Zoology student at Glasgow University. 

The reason I applied for the Iceland expedition is because the work that 

will be carried out is of a similar nature to what I want to be doing as a 



 

 

career. My heart is very much in conservation, having already been on a 

conservation expedition to Fiji for 10 weeks in 2007. I carried out SCUBA 

diving baselines, gathering information on the diversity and abundance 

of coral reef fish. I had to raise a lot of money through fundraising for that 

trip and so know the importance of fundraising money ourselves and not 

just applying for grants. My main interests are wild large animal biology 

and conservation and also amphibian conservation. I love to travel and 

Iceland is somewhere that I had previously not thought about visiting, 

which is why this expedition appeals to me so much.  

 

 

Elizabeth Lindsay (21) 

I am a 4th year zoology undergraduate from Glasgow University.  My 

main interests of study include bird ecology, large mammal ecology and 

entomology, in which I have gained experience in field training carried 

out at the University field station at Rowardennan, Loch Lommond and at 

Millport in my 3rd year.  Academic courses which I have particularly 

enjoyed during my university career include Ecology and Conservation in 

second year, and Invertebrates and Birds in 3rd year.  I will also soon 

undergo a course in Behavioural Ecology in my 3rd semester of 4th year.  

All of theses subjects as well as others are pertinent to my University 

course of choice, as well as the studies which will be carried out 

throughout the Iceland expedition.  I have a strong passion for travelling, 



 

 

and have made various non-academic excursions to South America, 

and I have been very much looking forward to an opportunity to 

combine knowledge gained at University with my interest in travelling 

and to apply such experience to a worthwhile and rewarding expedition, 

such as this one. 

Chantal MacLeod-Nolan (21) 

I am in my final year of a B.Sc (Hons) in Zoology, at the University of 

Glasgow. The areas of zoology which I am particularly interested in, 

include animal behaviour, diseases and habitat & species conservation. 

As a consequence of these specific interests I have participated, as a 

volunteer, with SOS puffins and RSPB, assisted in a veterinary clinic and I 

am also currently undergoing training to do marine conservation with 

SeaSearch. Also I am the current Publicity Officer (previously held the 

post of Treasurer) of the University’s Science Fiction & Fantasy Society. All 

of these tasks provide me with plenty of practice in fundraising, event 

organisation and teamwork. My other interests include reading, scuba 

diving, skiing, and travelling. This expedition to Iceland would be an 

amazing opportunity as I am fascinated with all animals and being able 

to do research out in the field will greatly benefit me. This is because I 

would love to work in this area once I graduate and therefore gaining 

relevant experience and insight will be irreplaceable knowledge for the 

future. In addition working in such a different environment would be 

amazing as it would allow me to work with a large variety of species 



 

 

adapted to the tundra climate. I will greatly appreciate the option to 

observe and record sea bird colonies and to catalogue the invertebrate 

population using various techniques. Consequently I am really excited to 

be part of this expedition and I am extremely grateful that I have been 

allowed to contribute to it.  

 

 

Sophie Punteney (21) 

I am in my 4th and final year studying zoology. My main interests in the 

subject include ornithology, animal welfare and general wildlife. I am 

looking forward to getting some real hands-on field experience in 

Iceland and getting a chance to work closely with some really great bird 

species such as puffins which in particular I have always wanted to study. 

I have previously taken part in an expedition to Cyprus to study marine 

turtles and am looking forward to getting a completely different 

experience this time around in Iceland. My non academic interests 

include hillwalking, photography and snowboarding. I also have a full  UK 

drivers licence, have completed a course in off-road driving and hold a 

emergency first aid certificate.  

 

 

Ryan Ward (19) 



 

 

The reason I am interested in the expedition is because I think it is a very 

unique and very beautiful place. It is a place I have always wanted to 

explore and learn more about, especially the wildlife that inhabits the 

country. This expedition will benefit my Zoology course, as I will get hands 

on experience with animal conservation, and animal surveys. I want to 

go to Iceland to meet new people, and help with looking after the park, 

and the work that will be done over the time we are there. I’m looking 

forward to researching the bird and mammal life there as I have a keen 

interest in animal conservation. I think that I am a good asset to the 

exhibition as I am a hard working and enthusiastic person, and I will get 

the job done to the best of my ability. I am looking forward to doing the 

work, as I am quite an active person, and enjoy moving around a lot. I 

get on very well with people and if others need help with something I will 

be more than happy to help out as much as I can. I am looking forward 

to this exhibition, as this is the kind of thing I want to do for the rest of my 

life as a career.  

 

 

Billy Sharp (21) 

 

I am a 4th year zoology student at the University of Glasgow. I have 

always had a keen interest in animals and their conservation which is why 

I have chosen this degree, my main interests are in large mammal 



 

 

conservation with enrichment and captive breeding being what I would 

like to work with after I graduate. This is the reason I'm applying for a Msc 

course focussing on these aspects that begins in the fall of 2011. The 

various university field courses at Rowardennan and Millport have 

provided me with valuable field training and identification skills that are 

highly transferable into any area. This expedition allows me to gain further 

experience in the field and work on an actual scientific project out with 

the confines of university, this combined with the public relations 

experience gives it an almost unique opportunity to develop skills that will 

be useful later in life.  

Rhona Fulton (21) 

 

I am a 3rd year undergraduate Zoology student at Glasgow University 

and will be entering my fourth and final year in September. From a young 

age I have always been interested in animals and their natural 

environments, as well as the conservation of endangered species and I 

hope to work in areas of conservation when I finish my University degree. I 

have not had any previous experience in any expeditions so I am really 

looking forward to my summer in Iceland. I believe the expedition will 

give me vital hands on experience which will aid me in my career 

prospects in the future. I really enjoy being outside and will happily help 

out in any work that we will be carrying out. I am particularly interested in 

some of the bird species that we will be working with. I feel very fortunate 



 

 

to be able to be a part of this expedition, and I really can’t wait to 

experience living in Iceland as I have never visited the country before.  

 

 
 

 

 

 
 
 
 
 
 
 
 
 
 



 

 

Logistics 

 

When 

Week commencing 01/06/11 for 12 weeks (Actual dates depend on 
flight booking). 

Where 

 
Skalanes Nature and Natural Heritage Centre 
710 Seydisfjordur East Iceland 
skalanes@skalanes.com 
Telephone (+354) 690 6966 

Transportation 

Return flights: Glasgow – Reykjavik 
  Reykjavik – Egillstadir 
  
Bus from Egillstadir to Seydisfjordur and picked up here out to Skalánes. 

Insurance 

Group insurance and flights will be provided through the expedition. 
Individuals are responsible for extended personal insurance or flight 
changes due to personal circumstances e.g. travel after expedition. 
 
 
Staff Representative 

 

 

Although there is not a member of staff accompanying the expedition 
from Glasgow, there will be a representative.  Ólafur Örn Pétursson is the 
reserve manager and will be in constant contact with us throughout our 
visit.  He has overseen the expedition since it first began in 2008



 

 

 
 
Financial Report 

 

Projected Costs (£): 

Internal Flights – 700 (this was later removed as we drove to Skálanes) 

International Flights – 2500  

First Aid Course – 130 (estimated) 

Equipment – 1000 (estimated) 

Reimburse Oláfur Petursson – 4000+ (as much as we could raise) 

Total:  8330  

 

Income (£): 

Personal Contribution: International Flights (280 per person) – 2800 

Personal Contribution: Fundraising (200 per person) – 2000 

Personal Contribution: Internal Flights August members only (19 per 

person) – 95 

Grant: University of Glasgow - 1200 

Grant: Carnegie Trust - 2000 

Grant: Reckitt Charitable Trust. – 500 

Previous Iceland Expedition funds – 250 

Fundraising activities – 1233 

Total: 10078 

 



 

 

Expenditure (£): 

Printing Prospectus – 3 

International Flights – 2879  

Costs of Excess Baggage – 200 

First Aid Course – 210 

Equipment – 1800 

Fuel Costs – 183  

Reimburse Oláfur Petursson (includes payment for internal flights 

Transferred 4822 (although estimated 4620 received due to 

conversion costs) 

Total:  10097 

 

      Balance shortfall: - 19 

      Made-up by Chantal Macleod-Nolan paying one of the transfer costs 

(20pounds) 

 

        Initially it was believed that with the combination of grants, 

fundraisingand personal contributions, there would be a budget 

surplus of £500, however due to miscommunication it resulted in 

insufficient funds being raised to reimburse Oláfur Petursson (who 

provided lodging and food during the expedition). As a result there 

were financial issues which resulted in transferring all the surplus 

money to counter it.  



 

 

 

       In addition complications arose as the grant from the University of 

Glasgow was unfortunately placed in the wrong bank account. This 

meant that it took time to first locate and determine where it had 

gone before it could be send to Oláfur Petursson. It was fortunate 

that he was very understanding and allowed this expedition to 

continue even though it caused financial issues for him. 

 

       On top of this there was misunderstanding on what type of 

equipment was necessary to bought and brought over and what 

was already in Iceland. As a result there was an excessive amount 

bought which could have been used to reimburse our stay at 

Skálanes.  

 

       Recommendations for the future Iceland Expedition 2012 is that they 

produce clear and realistic projected costs as this is were we fell 

short. Our monetary aims were neither clear on how much we 

needed to reimburse Oláfur Petursson or of the quantity and cost the 

required equipment.  
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