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Plants trap 
sand 

Sand layers 
build 

forming a 
dune ridge

Ecological 
succession 
of plants 

Disturbance 
creates 

bare 
ground

Wind moves 
sand by 

suspension 
and saltation 

Dunes undergo a 
series of cycles, 
with different 

stages happening 
in different places 
across the dunes  

➢ Relatively weak winds result in Studland’s 
dunes being smaller and less dynamic than 
other dune systems 

➢ Low shell content in the sand creates 
dunes that are unusually acidic  

➢ The dune system occupies about 220 
hectares, most of the Studland peninsula  

➢ Largest dune heath in England and Wales 
➢ 4,500 species recorded, 10% are rare and 

threatened species  
➢ One of the UK’s best sites for rare 

invertebrates, particularly those that like 
open, sandy places 

➢ The only place in England to find the sand 
earthtongue fungus 

➢ Studland has all six native reptiles and one 
of the highest densities of sand lizards in 
any site of the UK 

➢ Four distinct dune ridges, which are 
separated by low-lying dune slacks  

➢ Nutrient-poor water from surrounding 
heathland drain through the dunes  
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Ecological succession is  a natural process where the growth of one plant is  followed by another.  
The succession of  plants is  triggered by many factors including salinity, exposure, sand deposition, 

stabilisation,  water retention, acidity,  soil  development and nutrient levels. As you walk from the 
beach into the dunes, the dunes become older a nd you can see a l ive action stream of ecological  

succession.  

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

As dune ridges form they enclose low-lying areas, called dune slacks. At first, dune slacks retain salty sea water. Over 
time, rain flushes the salt out and forms an open freshwater habitat. Ecological succession results in this habitat 
changing from marsh to wet scrub to wet woodland.  

The dynamic nature of sand dunes prevents the story of ecological succession from coming to an end. Across the 
dunes there are constant cycles of growth and decline, where currently Knoll Beach is eroding by 0.5 metres per year 
and Shell Bay growing by 1 metre per year. Within the dunes, localised disturbance also triggers cycles of ecological 
succession. Disturbance is anything that reverses ecological succession, for example animal grazing, extreme weather 
and people access. The result is a mosaic landscape, depicting Studland’s patchwork of different habitats with 
different colours. A place that is always shifting. A place of constant change. 

Mobile foredunes 
Pioneer plants are the first to 

grow on the bare sand just above 
the strandline. They include 

species such as prickly saltwort, 
frosted orache and sea rocket. 
Pioneer plants form a barrier 

against wind-blown sand, with 
the roots binding the grains 

together to allow sand to build 
up. Over time, the increased sand 

deposition smothers the slow-
growing pioneers, triggering the 

next successional stage. 
 

Semi-fixed dune grassland 
Marram grass has adapted to grow 

through layers of fresh sand, enabling 
it to outcompete pioneer plants. As 

marram grass grows it creates its own 
feedback loop, where its continual 

growth traps sand and builds an ever-
growing dune. The deep root system 
stabilises the sand and allows marram 
and the dune to grow by a metre each 

year. Other plants grow in patches 
around the marram and over time the 

increased plant decay favours a 
different group of plants. 

 

Fixed dune heath 
As plants grow and decay, the 

build-up of organic matter 
increases nutrient levels and water 
retention. In addition, rainfall and 
soil enrichment removes calcium 

carbonate from the ground, 
causing the pH to drop. These 

factors result in marram losing its 
competitive edge and being 

succeeded by heather, mosses and 
lichen. 

 

Dune scrub and woodland 
As more plants grow, the 

environment declines in exposure 
and improves in soil enrichment. 
A nutrient-poor sandy soil now 

develops. Gorse and bracken 
begin growing in patches, 

outcompeting the stretches of 
heather. In areas where sufficient 
soil enrichment has taken place, 
pine and birch trees also sprout 

from the ground. 
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In 2013 the National Trust set out to replicate Cyril Diver’s work. Over 200 
volunteers, both experts and beginners, worked for three years to resurvey the 
Studland peninsula in the same manner as Cyril Diver.  

4,600 species were recorded – a quarter of the UK’s native flora. The citizen 
scientists proudly outscored Diver on beetles (777 to 239) and on moths (611 to 325).  

The project also revealed how much the land has changed since the 1930s. In a short period of time, a 
whole new dune system has developed – known as Zero Ridge. The open and sandy land that once 
represented 30% of the dune system, is now just 2% - having become enclosed by dune heath, scrubland 
and woodland. And with the shift of plants, the distribution of wildlife also changed. Sand lizards, tiger 
beetles and other species needing open ground became squeezed into ever-smaller areas in the younger 
parts of the dune system, while those that like dense vegetation such as the Dartford warbler and smooth 
snake increased their range.

Captain Cyril  Diver was a man captivated by nature. Born in 1892, he spent his                                               
childhood looking closely at nature and querying why things occurred the way                                                                                 
they did. Snails particularly piqued his interest, and this continued even as he                                                      
served in the trenches during WW1. There, in an environment of chaos, he made                                                    
detailed observations of shell  patterns from the banded snail Cepaea nemoralis.  

A few years after returning home, Diver discovered Studland. On one of his walks he encountered a 
pink grasshopper, the species perfectly matched the heather it l ived on. How has this grasshopper 

adapted to its habitat? How do animals interact with plants? Are the questions that engrossed him. To 

find the answers, Diver along with friends and colleagues, meticulously surveyed and recorded the 
wildl ife of Studland Bay. The result was thousands of maps, reports, photographs and field notes 
that describe the distribution of species and look  at their interactions.  

The work led to Studland peninsula becoming one of the first SSSI sites in Britain, as well as a 
National Nature Reserve. With the protection in place, Studland was saved from buil ding 
development that would have mirrored Sandbanks. And so, it became that one person, an amateur 
scientist and nature enthusiast,  truly did make all the differen ce.  

Captain Cyril  R P Diver, C.B.E. C.B. 1892 – 1969  

 
 

1936, Central Tongues 
 

2014, Central Tongues 
 
 

78 years  
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Data from the Cyril Diver Project indicates that Studland’s dunes are losing their 

diverse mix of habitats. Over the past 100 years ecological succession has 
accelerated and is turning Studland’s dynamic patchwork of ecosystems into one 

ubiquitous blanket. Heather, scrub and pine trees are beginning to 
dominate the dunes, stabilising the ground  and burying open 

sandy habitats that special creatures rely on.  

 

 

As temperatures rise, our Springs become warmer and 
wetter. Weather data reveals that England’s growing 

season for crops is now a month longer than it was in the 
1960s. The result is a boost of plant growth and an 

acceleration of ecological succession. 

Sand dunes are nutrient poor 
habitats, plants typically struggle 

to grow on them and those that do 
are specialists. Air pollution 

increases the levels of nitrogen 
deposited from the air into the 
ground, enriching the soil. The 

increased nutrient levels stimulate 
the growth of plants. 

The way we use the dunes has 
dramatically changed. In the 
past, the dunes experienced 

driving, cattle grazing and large 
fires.  

For a long time, our mindset in 
conservation has been to protect and 
prevent disturbance on the dunes. We 

essentially wrapped our dunes in bubble 
wrap, building sea defences to protect 

them from erosion and putting up fences 
to prevent people access. The general 
conception was that the dunes should 

not be disturbed. 
 

All these factors together have prevented the dunes from living out their dynamic story. We have removed factors 
that would normally reverse and result in cycles of ecological succession, and instead we have accelerated the 
process forward. 
 
From a cultural perspective, we are losing the essence of our dunes – a playground of sandy                                                                             
hills and endless adventure. From a conservation perspective, special and rare species that                                                
rely on open habitats to survive are threatened. Species such as the sand lizard, meadow pipit                                                              
and the earthtongue fungus are being squeezed to the edges of our dune system where early                                                           
successional habitats still  exist.  
 
This problem is not only occurring at Studland. Across Europe our dunes                                                                                                                                   
are becoming over-stabilised, over-vegetated and declining in biodiversity.                                                                                
The problem is so severe that sand dunes are now designated  as the                                                                                                    
habitat most at risk in the whole of Europe.  
 



6 
 

 

The settling of nutrients and sediment on the 
bottom of Little Sea once created a clear, low 
nutrient lake where only specialist species lived. 
Since the illegal introduction of carp in about 
2005, the increased water movement has stirred 
up the sediment, turned the lake murky and 
resulted in the loss of many inhabitants. The 
project aims to reverse this ecological collapse by 
removing the carp and allowing a natural 
ecosystem to develop again.    
 

The Dynamic Dunescapes project is a nationwide project that aims to bring l ife back to 
the dunes of England and Wales.  Using both people and the latest technologie s, the project 

endeavours to recreate bare patches of sand,  slow down the rate of ecological  succession 
and restore the dynamic processes of dunes. This is a pioneering project,  where we want to 

shift the way we look after our natural places. Rather than determining how a place 
should look, we want to act as facil itators and allow nature to steer us.  

And with great change comes great caution. Studland Bay will undergo a massive recovery, in which practices that 
were once considered destructive will now be used to help the dunes. A balance must be struck here. We want to 
create bare ground - but not too much and at the right place and time of the year. The edges of our dunes already 
have a lot of footfall and erosion, we don’t want more disturbance at these points. Instead we want to target bare 
ground creation mainly at the centre, where there is a mass of heather, gorse and trees. We also need to consider 
breeding seasons and ensure that we give spaces time to recover once we have created bare ground. 

Ensuring this balance will be tricky, which is why we want to put nature in the driving seat. Alongside the physical 
interventions, Dynamic Dunescapes will be running a citizen science project. Everyone can get involved; recording 
species and collecting data that contributes to a massive research project. The data will then be used to monitor the 
dunes and ensure the impact we are having is a positive one.  

If we strike the right balance, and allow nature to steer us, we can restore so much of what has been lost. A mosaic 
landscape of open sandy habitats with lots of special life hidden inside. For we have always needed the dunes, but it is 
only becoming clear to us now that the dunes need us too. 

Tractors and mechanical excavators 
will be used to clear sections of 
dense vegetation and dig out the 
topsoil layer. The aim is to restore 
15% bare ground habitats 
throughout the dune system.  

What better way to open the land, limit vegetation 
growth and create some much-needed disturbance 
than our very own feet? We want to remove the 
presumption that accessing the dunes will harm 
them. Instead, we want to encourage people into 
the dunes, to go off path, create bare ground – and 
know that every footprint they leave is helping 
restore the dunes.  
 

Cattle mimic the benefits wild 
herbivores have on an ecosystem. 
They create bare ground, graze 
the vegetation and slow the rate 
of ecological succession. Ten Red 
Devon cattle will arrive to the 
dunes from June 2021 and start 
grazing the heath behind the 
beach. 
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1936, Central Tongues 
SZ 03724 85279 looking SW 

 

2014, Central Tongues 
SZ 03724 85279 looking SW 

 
1936, Southern Heath 

SZ 03323 84143 looking NW

 

2013, Southern Heath 
SZ 03323 84143 looking NW 

 
1936, First Ridge 

SZ 03370 84049 looking NE

 

2014, First Ridge 
SZ 03370 84049 looking NE 
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https://www.youtube.com/watch?v=IfwY8QhHzxI
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Studland dune plant ID guide
Use this guide to help you identify some of the plants that 

can be found in Studland’s dunes

Cakile maritima 
Foredunes 
Positive indicator species 
Nectar-plant

Sea Rocket
Atriplex laciniate
Foredunes 
Positive indicator species 

Frosted Orache
Salsola kali
Foredunes 
Positive indicator species 

Prickly Saltwort 
Calystegia soldanella 
Foredunes 
Positive indicator species 
Nectar-plant

Sea Bindweed

Carex arenaria
Foredunes
Positive indicator species 

Sand Sedge 
Honckenya peploides
Foredunes
Nectar-plant

Sea Sandwort 
Festuca Rubra
Dune grassland 

Red Fescue
Carex arenaria
Dune grassland 

Marram Grass
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Studland dune plant ID guide

Leymus arenarius
Dune grassland 

Sea Lyme Grass
Elytrigia juncea 
Dune grassland
Positive indicator species 
 

Sand Couch
Jasione montana 
Dune grassland
Positive indicator species
Nectar plant

Sheep’s-bit Scabious
Hypochaeris radicata 
Dune grassland
Positive indicator species 
Nectar-plant

Common Cat’s Ear

Anthoxanthum odoratum 
Dune grassland
 

Sweet Vernal Grass
Centaurium erythraea 
Dune heath
Nectar-plant

Common Centaury
Calluna vulgaris
Dune heath
Spread extensively 
Insect associations 

Ling Heather
Erica Cinerea
Dune heath
Spread extensively 

Bell Heather
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Studland dune plant ID guide

Erica tetralix
Dune heath
Nectar-plant

Cross-leaved Heath
Cladonia Lichen
Dune heath
Positive indicator species  

Cladonia Lichen
Campylopus introflexus
Dune heath
Invasive species 

Heath Star Moss
Ulex europaeus
Dune heath
Spread extensively 
Nectar-plant

Common Gorse

Ulex minor
Dune heath
Nectar-plant

Dwarf Gorse
Dennstaedtiaceae
Dune heath
Negative indicator species 

Bracken
Pinus sylvestris
Dune heath
Invasive species 

Scots Pine 
Myrica gale
Dune slack
Negative indicator species  

Bog Myrtle
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Studland dune plant ID guide

Molinia caerulea
Dune slack
Negative indicator species  

Purple Moor Grass 
Drosera rotundifolia 
Dune slack
Positive indicator species
 

Round-leaved Sundew

Juncus effusus
Dune slack
 

Soft Rush

Argentina anserine
Dune slack

Silver Weed
Sphagnum
Dune slack

Sphagnum Moss

Acaena novae-zelandiae
Dune slack
Invasive species 

Pirri-pirri-bur 

Salix repens
Dune slack
Positive indicator species 
Insect associations 

Creeping Willow 

Hydrocotyle vulgaris
Dune Slack

Marsh Pennywort

Dynamic Dunescapes is a partnership project rejuvenating 
sand dunes across England and Wales, supported by the 

National Lottery Heritage Fund and the EU LIFE Programme. 
Partners are Natural England, Plantlife, Natural Resources 

Wales, National Trust and The Wildlife Trusts. 4



Studland dune invertebrate ID guide: bees, wasps & ants

1

Found in open habitats from 
late summer to early autumn. 
A red ant colony contains one 
or more queens and a few 
hundred workers.

Red ant
Found in rough grasslands 
throughout Europe. Males and 
females fly in July and August 
and are about twice the size 
of workers.  

Yellow meadow ant

Heath sand wasp Leaden spider waspBuff-tailed bumble bee

Found in open habitats emerg-
ing in July and August. A colony 
consists of a queen and sever-
al thousand workers. Winged 
males and females emerge for 
mating flights in summer, they 
are twice the size of workers. 

Black ant
Found in both coniferous and 
broad-leaf woodland. Ants 
feed primarily on honeydew 
from aphids. 

Red wood ant

Silvery leafcutter bee
Emerging in early Spring, these 
are the biggest of the bumble-
bees. They nest underground 
in large groups of around 600 
bees. 

A nationally rare species. Can 
be found in the summer on 
heathland and sand dunes. 
Nest in the soil or sand and 
feeds primarily on moth  
caterpillars. 

Found on sand dunes from 
May to August. They run 
around on bare sand in search 
of spiders which they sting, 
paralyse and then tow back to 
their nest.

Found on sand dunes from 
May to August. They snip 
semi-circular sections out of 
leaves and ferry them back to 
their nests in the sand.
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Studland dune invertebrate ID guide: flies & spiders

2

Found along sandy paths and 
south facing banks from July to 
late August. The adults visit bell 
heather and other flowering 
plants, while mimicking a bee. 
They are fast flyers, hover over 
flowers and can fly backwards. 

Heath bee-fly
Found on coastal sand dunes 
from May to July. They pick up 
sand grains in a special pocket 
at the tip of their abdomen, 
these are used to coat their 
eggs.

Dune bee-fly

Money spider Raft spiderLabyrinth spider

A rare species only found in 
protected areas. Inhabits open 
heathland with a mixture of 
heather and bare sand. Adults 
feed on nectar. 

Mottled bee-fly
Found on sand dunes from 
May to September. Flies bask 
on patches of bare sand. Fe-
males bury their eggs in the 
bare sand.

Coastal silver-stiletto fly

Wasp spider
Found from June to October 
in rough grasslands. Produce 
a thick web at ground level 
along south-facing hedge-
rows, in the centre of the web 
tunnel are the egg sacs.

Found in woodlands, hedge-
rows and meadows all year 
round. Money spiders make 
up a third of all spiders in the 
UK. They are less than 3mm 
long.

Semi-aquatic spider, living in 
bogs and ponds. It catches 
prey by sitting on the water’s 
surface, waiting for vibrations 
from potential prey and then 
quickly pouncing. 

Found in grasslands, heath-
lands and coastal areas from 
April to October. Females have 
stripes, while males are small-
er and pale brown. They build 
large orb webs and attach their 
egg sacs to silk in the grass.
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Studland dune invert ID guide: grasshoppers, crickets, moths & butterflies

3

Found in grasslands and 
heathlands throughout the 
summer. Males can be seen 
rubbing their legs against their 
wings to sing and attract  
females. 

Mottled grasshopper
Found in lowland peat bogs, 
laying their eggs on purple 
moor grass and feeding on 
heather. 

Bog bush-cricket

Gatekeeper Silver-studded blueSand dart moth

Found in coastal saltmarshes 
and sand dunes from July to 
October. It is a small green bush 
cricket of about 15mm long. 

Short-winged conehead

Found in heathland, wood-
lands and sand dunes from 
March to May. A stunning 
moth that flies during the 
night. Females are larger than 
males. 

Emperor moth

Goat moth
Found in sand dunes from 
June to July. Nocturnal cat-
erpillars feed on several sand-
dune plants and burrow in the 
sand during the day. 

Widespread species in  
southern Britain, found in 
hedgerows and woodlands. 
The colour and patterning of 
the wings are very variable 
between individuals. 

Found mainly on heathland, 
adults emerge and fly from June 
to August. Colonies don’t move 
far and congregate on sheltered 
bushes or grass tussocks. They 
have a mutualistic relationship 
with ants: they eggs near the ants 
which chaperone and protect the 
larvae in return for a sugary treat.

Nationally scarce species, 
found in marshes and wood-
lands. The caterpillars live 
inside the trunks of broadleaf 
trees and overwinter four or 
five times before emerging as 
a moth. 
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Found in lowland heathland 
from April to September. Larvae 
live in vertical sandy burrows, 
ambushing prey that pass by the 
entrance. Adults catch their prey 
in fast pursuit across the bare 
ground or through the air.

Heath tiger beetle
Found on heathland and 
dry sandy grasslands all year 
round, but most common in 
Spring and Autumn. They bury 
rabbit dung in burrows up to 
1m deep, laying their eggs 
inside the dung. 

Minotaur Beetle

Silver-studded blueSulfur dune beetle

Found in moss or under stones 
from April to June. Large and 
flightless, mainly active at night. 
When threatened they exude 
a drop of bright red fluid from 
their mouth.

Bloody-nosed beetle 
Found in sandy areas such as 
heaths and sand dunes from 
April to September. Feed on 
insects, which are chased on 
the ground. It is one of the 
fastest running insects there 
is. Larvae lurk in burrows and 
ambush passing prey.

Green tiger beetle

Dune chafer
The adults feed on pollen so 
are often seen gathered on 
flowers. The larvae live in the 
sand near the base of various 
plants.

Found on sand dunes from 
June to August. Large swarms 
suddenly hatch from pupae 
buried in the sand.

Studland dune invertebrate ID guide: beetles
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Studland dune invertebrate ID guide: dragonflies

Four-spotted chaser Ruddy darter
Can be seen from June to 
October, on still waters. Has a 
metallic green body, males also 
have a blue coloration on the 
top and bottom of their   
abdomen. 

Emerald damselfy

Dynamic Dunescapes is a partnership project rejuvenating 
sand dunes across England and Wales, supported by the 

National Lottery Heritage Fund and the EU LIFE Programme. 
Partners are Natural England, Plantlife, Natural Resources 

Wales, National Trust and The Wildlife Trusts. 
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Image Credits:
“linyphiidae” by brianfuller6385 is licensed with CC BY-ND 2.0. To view a copy of this license, visit 
https://creativecommons.org/licenses/by-nd/2.0/
“Raft Spider - Dolomedes fimbriatus” by Chris_Moody is licensed with CC BY-NC 2.0. To view a 
copy of this license, visit https://creativecommons.org/licenses/by-nc/2.0/
“Therevidae. Coastal Silver Stiletto Fly. Acrosanthe annulata” by gailhampshire is licensed with CC 
BY 2.0. To view a copy of this license, visit https://creativecommons.org/licenses/by/2.0/
“Bombylius minor” by Ryszard I is licensed with CC BY-NC 2.0. To view a copy of this license, visit 
https://creativecommons.org/licenses/by-nc/2.0/
“File:Pompilidae - Pompilus cinereus.JPG” by Hectonichus is licensed with CC BY-SA 3.0. To view a 
copy of this license, visit https://creativecommons.org/licenses/by-sa/3.0
“Ammophila pubescens F” by kahhihou is licensed under CC BY-NC 2.0
“Who is pokeing out of its burrow ? A Silvery Leaf-Cutter Bee” by gbohne is licensed with CC BY-SA 
2.0. To view a copy of this license, visit https://creativecommons.org/licenses/by-sa/2.0/

“Yellow meadow ant (Lasius flavus) with Cyphoderus albinus and a maybe aphid?” by andybadger 
is licensed with CC BY-SA 2.0. To view a copy of this license, visit https://creativecommons.org/
licenses/by-sa/2.0/
“Formica rufa - Red wood ant” by Rushen! is licensed with CC BY-NC 2.0. To view a copy of this 
license, visit https://creativecommons.org/licenses/by-nc/2.0/
“Agelena Labyrinthica” by v is licensed with CC BY 2.0. To view a copy of this license, visit https://
creativecommons.org/licenses/by/2.0/
“ММММММ МММММММММММММ / Conocephalus dorsalis / Short-winged Conehead / Kurzflüglige Schw-
ertschrecke” by katunchik is licensed with CC BY-SA 2.0. To view a copy of this license, visit https://
creativecommons.org/licenses/by-sa/2.0/
“Heath Tiger Beetle (Cicindela sylvatica)” by @naturebftb is licensed with CC BY-NC 2.0. To view a 
copy of this license, visit https://creativecommons.org/licenses/by-nc/2.0/
“Dune Chafer - Anomala dubia” by linsepatron is licensed with CC BY 2.0. To view a copy of  
this license, visit https://creativecommons.org/licenses/by/2.0/

Found in May to September, at 
the margins of water sources 
on heathland and moorland. 
It is an active dragonfly that 
spends a lot of time hunting 
and marking out its territory. 

Four-spotted chaser
Found in shallow marshland 
habitats of low acidity from 
June to October. Feeds on 
insects and is often perched 
on twigs.

Ruddy darter
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