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OREGON DUNES: AN ECOSYSTEM AT RISK 

 

Lorraine Chaffer, Vice President, GTANSW & ACT, 2021 Update 

 European Beachgrass on the foredune L Chaffer          Open dunes are a popular tourist attraction Shutterstock 

 

The images above show the Oregon Dunes but only one represents a threat to the survival of 

the Oregon Dunes ecosystem. Which image would you choose and why? 

 

 

 

 

 

 

 

 

 

 

 

 

OREGON DUNES – AN OVERVIEW 

 

‘Our hike through the Oregon Dunes was a lesson in how man can screw up nature, wrecking 

perfectly functioning ecosystems, probably beyond repair.’ 

Judy Nichols - Hiking the Oregon Dunes: A lesson in ecosystem destruction (2019)  

https://www.newamericannomads.com/blog/hiking-the-oregon-dunes-a-lesson-in-ecosystem-

destruction/ 

https://www.newamericannomads.com/?s=Oregon+dunes 

 

Watch this short 7-minute video clip for a ‘big picture’ summary of change over time to the 

Oregon Dunes and attempts to protect this unique ecosystem. 

https://www.youtube.com/watch?time_continue=428&v=ZVx2dNTjywA&feature=emb_logo    

 

 

https://www.newamericannomads.com/blog/hiking-the-oregon-dunes-a-lesson-in-ecosystem-destruction/
https://www.newamericannomads.com/blog/hiking-the-oregon-dunes-a-lesson-in-ecosystem-destruction/
https://www.newamericannomads.com/?s=Oregon+dunes
https://www.youtube.com/watch?time_continue=428&v=ZVx2dNTjywA&feature=emb_logo
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Syllabus 

Case Studies Syllabus: Ecosystems at Risk 

TWO case studies of different ecosystems at 

risk to illustrate their unique characteristics 

including: 

Spatial patterns and dimensions: location, 

altitude, latitude, size, shape and continuity  

 Biophysical interactions including:  

    – the dynamics of weather and climate  

    – geomorphic and hydrologic processes such 

as earth movements, weathering, erosion, 

transport and deposition, soil formation  

    – biogeographical processes: invasion, 

succession, modification, resilience  

    – adjustments in response to natural stress 

    – the nature and rate of change which affects 

ecosystem functioning  

 Human impacts (both positive and 

negative)  

 Traditional and contemporary management 

practices.  

Ecosystems and their management  

 Biophysical interactions which lead to 

diverse ecosystems and their functioning  

 Vulnerability and resilience of ecosystems  

 impacts due to natural stress 

 impacts due to human induced modifications 

to energy flows, nutrient cycling, and 

relationships between biophysical 

components  

• The importance of ecosystem management 

and protection  

•  maintenance of genetic diversity 

• utility values 

• intrinsic values 

• heritage values  

    – need to allow natural change to 

proceed  

 Evaluation of traditional and contemporary 

management strategies.  

 

 

 

 

 

 

 

 

 

 

 

Highly recommended following these Facebook Groups to supplement this resource. 

 

 

 

 

 

 

 

 

 

 

Outcomes 

H1 explains the changing nature, spatial patterns and interaction of ecosystems, urban places 

and economic activity 

H2 explains the factors which place ecosystems at risk and the reasons for their protection  

H5 evaluates environmental management strategies in terms of ecological sustainability 

H6 evaluates the impacts of, and responses of people to, environmental change  

 

                            FACEBOOK GROUPS 

 

Secrets of the Oregon Dunes Facebook Group 

https://www.facebook.com/secretsoftheoregondunes 

An excellent resource with regular posts about the formation of the dunes, biodiversity (including 

regular wildlife sightings), values of the dunes and updates on recent work undertaken to manage 

the dunes including updates from Save Oregon Dunes Facebook Group.  

https://www.facebook.com/SavetheOregonDunes 

 

 

https://www.facebook.com/secretsoftheoregondunes
https://www.facebook.com/SavetheOregonDunes
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I highly recommended this little book to supplement this resource. 

 

 
 

Tools and skills 

 

investigate and communicate geographically by  
 

• asking and addressing geographical questions such as 

– what are the reasons for the location of the Great Barrier Reef? 

– what action is appropriate for managing wetland ecosystems sustainably? 

– what will the rainforests of Kalimantan be like in the future? 

 

Use geographical skills and tools such as 
 

• calculating the gradient of a slope as a ratio 

• calculating the vertical exaggeration of a cross section describing a specific ecosystem 

• determining sight lines between two points 

• recognising features of changing pressure patterns on weather maps in order to describe 

characteristics of different ecosystems 

• constructing a log of events and activities to manage the development of a fieldwork 

activity explaining human impacts on an ecosystem at risk 

• interpreting frequency distributions and diagrams about energy flows in different 

ecosystems  

• constructing a precis map from an aerial photo or satellite image to describe spatial 

patterns of overland flow 

• using GIS to examine spatial and ecological issues relevant to the protection and 

management of ecosystems. 

 

identify geographical methods applicable to, and useful in, the workplace such as 
 

• using meteorological data, satellite imagery and aerial photography 

• constructing environmental maps and compiling environmental impact reports  

• the relevance of a geographical understanding of ecosystems at risk to a particular 

vocation such as: managing a national park, guiding tourist groups, ecological mapping 

for surveyors, evaluating dune stabilisation programs preserving heritage sites. 

 
 

 

 

"Secrets of the Oregon Dunes" is a 

wonderful little book that tells the 

story of how the Oregon Dunes were 

formed, how they evolved and 

continue to evolve, and why they will 

probably disappear altogether over the 

next fifty years. What makes this 

delightful book unique is its friendly 

style written in everyday English that 

kids as well as adults will find 

accessible, fun, and easy to read. 
See sample pages at the end of this resource 
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SPATIAL PATTERNS and DIMENSIONS 

 

Location: Altitude: Latitude: Size: Shape: Continuity  

 

The Oregon Dunes stretch 87 km along the 

Pacific Coast of the US state of Oregon, 

stretching in a continuous band from Heceta 

Head north of Florence (44° N, 124 ° W) to 

Cape Arago south of Coos Bay (43° N 

Longitude: 124° W). The eastern boundary 

extends up to 4 kilometres inland. The dunes 

cover 162 square kilometres (40,000 acres 

/16,200 hectares) making them the largest dune 

system on the West Coast of North America 

(spatial continuity) and one of the largest 

temperate dunes systems in the world.  

 

The dune system is over 100,000 years old 

with the youngest dunes nearest the shore 

forming in the last seven thousand years. The 

oldest and highest dunes further inland to the 

east, are up to 150 metres in altitude and 

formed between 20,000 years ago and 100,000 

years ago (temporal continuity). The primary 

source of sand for these dunes are the Cascade 

and Coast Mountains and the Umpqua River, 

Siuslaw River and other smaller rivers flowing 

to the west. 

 

Figure 1: General location map  
 https://www.mercurynews.com/2016/11/17/an-oregon-coast-getaway-waves-gems-and-plenty-of-charm/ 

 
BIOPHYSICAL INTERACTIONS 

 

Coastal dunes are dynamic aeolian landforms created by interactions between the 

atmosphere, hydrosphere and lithosphere. These biophysical interactions create the abiotic 

conditions for dune formation and continuity across time and space. In their natural state, the 

sands of the Oregon Dunes move continuously from day to day, storm to storm, and season to 

season, and life on the dunes (the biosphere) has evolved to cope with these changes (natural 

stresses).  

 

Lithosphere, atmosphere and hydrosphere (Abiotic interactions). 

 

In order for coastal dunes to form there must be  

o adequate sediment availability (sand 0.2 - 2.0mm in size) 

o wind energy capable of transporting sand landward  

o Flat topography on which dunes can form. 

Over 45 million years ago tectonic plate movements created the Cascade and Coast Ranges. 

Weathered and eroded sediment was transported to the coast over thousands of years via the 

https://www.mercurynews.com/2016/11/17/an-oregon-coast-getaway-waves-gems-and-plenty-of-charm/
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Siuslaw, Siltcoos, Tahkenitch, Umpqua, and Coos rivers. Sand accumulated on Oregon’s 

broad continental shelf and a low coastal terrace of sedimentary rock. When sea levels fell, 

dry sand was moved by wind and when sea levels rose waves transported sand onto the coast. 

The flat coastal topography was the foundation on which the dunes were built and shaped by 

tides, wind and waves.  

The Oregon Dunes contain many lakes such as the Siltcoos, Tahkenitch, and Tenmile Lakes 

formed when moving dunes dammed streams flowing from the mountains. Today, some of 

these lakes drain through creeks to the Pacific Ocean while inter-dune lakes such Lily Lake 

and Horsfall Lakes are intermittent and rely on seasonal rainfall.  

Biosphere (Biotic interactions) 

After the initial formation of the dune field, a positive sediment budget meant that sand 

continued to accumulate. Finally, the dunes were stabilised by groundwater (wet sand is not 

moved by wind) and the growth of vegetation that trapped the sand and stabilized the ground. 

A vegetation succession developed across the dunes. Pioneer species facilitated the 

establishment of other native species and biodiversity increased. There is a diversity of 

ecoregions within the Oregon Dunes including areas of moving sand, wetlands, bushland, 

woodland and forest – each adapted to the environment of a location. Figure 2 illustrates the 

changing topography and vegetation succession found in the Oregon Dunes today. 

Figure 2: The Oregon Dunes morphology, biodiversity and change  

 

The dunes: Nearest the beach the foredune is a 7 to 8 metre vegetated ridge running almost 

continuously along the shoreline. Inland lies a deflation plain, a low-lying area with seasonal 

ponds and low transverse dunes. Farther inland, oblique dunes shaped by north - north 

westerly prevailing winds in summer and south-southwest prevailing winds in winter, stand 

60 metres above sea level. 
https://www.saveoregondunes.org/wp-content/uploads/2019/06/Siuslaw_Dunes-Restoration-Strategy_WEB.pdf 

Much of the flora and fauna that has colonised the dunes over time has adapted to the shifting 

sands and ever-changing abiotic environment. Complex food webs and food chains transfer 

energy and nutrients and support high levels of biodiversity. Plant species are highly 

dependent on moving sand and wildlife feed in different areas of the dunes. The Western 

Snowy Plover forage for insects in the wrack (ocean debris) and dunes and Lupine, Wild Pea, 

and Sand Verbena grow in close proximity. When sand stops moving, some plant 

communities become permanent, however other native species disappear from the ecosystem.  

https://www.saveoregondunes.org/wp-content/uploads/2019/06/Siuslaw_Dunes-Restoration-Strategy_WEB.pdf
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Native species impacted by changes to the lithosphere can be seen in Figure 3.  

Figure 3: Changing biosphere: Native and invasive species 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

See these images in greater detail and clarity and read a concise summary of the Oregon 

Dunes ecosystem at risk in the PDF document titled ‘Restoring Oregon’s Dunes’ at 
https://www.saveoregondunes.org/wp-content/uploads/2019/06/Siuslaw_Dunes-Restoration-Strategy_WEB.pdf 

 

NATURAL STRESSES 

 

The Save the Oregon Dunes website https://www.saveoregondunes.org  and Facebook 

Group Secrets of the Oregon Dunes 

https://www.facebook.com/secretsoftheoregondunes have excellent images of native and 

introduced / invasive species in the Oregon Dunes Ecosystem. 

 

https://www.saveoregondunes.org/wp-content/uploads/2019/06/Siuslaw_Dunes-Restoration-Strategy_WEB.pdf
https://www.saveoregondunes.org/
https://www.facebook.com/secretsoftheoregondunes
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In their natural state, the sands of the Oregon Dunes move continuously from day to day, 

storm to storm, and season to season, and life on the dunes (the biosphere) has evolved to 

cope with these changes. The flora and fauna that colonised the dunes over time adapted to 

the shifting sands and became highly dependent on moving sand while wildlife adapted to 

feed in different areas of the dunes at different times of the year.  

NATURE and RATE OF CHANGE / HUMAN IMPACTS 

The Oregon Dunes are quite different today than they were 100 years ago. The introduction 

of European Beachgrass has changed the dune morphology and ecosystem dramatically. The 

loss of sand for dune formation and invasion of exotic species of plants and animals has 

caused irreversible change to much of the ecosystem … as far inland as the forests on the 

highest dunes. Only a few places exhibit features of the original ecosystem.  

A unique ecosystem at risk of disappearing forever. 

‘There are few places where humanity’s hand is as evident as it is on the dunes ecosystem. 

We have a responsibility to preserve what is left and restore what we can so the amazing 

natural processes and unique plants and wildlife of the dunes can thrive there once more’.  

                                                         

Chandra LeGue, Oregon Dunes Restoration Collaborative  

The introduced European Beachgrass seen in the opening image of this article threatens the 

survival of the entire Oregon Dunes ecosystem. The beachgrass forms dense mats and 

hummocks with roots as deep as 10 metres extending to the groundwater below and rhizomes 

that spread long distances across the dunes. The dense grass prevents the seasonal 

movements of sand and has created a large stable foredune that blocks the wind, preventing 

the inland transfer of sand needed to replenish the dunes. Behind the vegetated foredune a 

large deflation plain, robbed of sand and no longer replenished by new supplies is now a 

wetland dominated by non-native bushland species and shrubs. (Nature of change) See 

Figure 4.  

It has been calculated that 5 metres of dunes are being lost each year as these species take 

over and hundreds of metres of dunes have been lost over the last 80 years. (Rate of change) 

 

Caption: Extensive root system of European 

Beachgrass.  

One of the things that makes European 

beachgrass so difficult to remove is also the 

thing that makes it so great at stabilizing sand. 

Rhizomes grow horizontally through the sand 

with hair-like roots. Every time the growing 

grass is buried by sand, it sprouts new 

rhizomes. These rhizomes and roots extend as 

much as 7.5+ meters. 

https://www.facebook.com/secretsoftheoregondunes/photos/?ref=page_internal 

https://www.facebook.com/secretsoftheoregondunes/photos/?ref=page_internal
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The ecological changes to the Oregon Dunes destroying the very features that attract locals 

and tourists to the dunes each year. The loss of intrinsic, heritage and utility values of the 

dunes is significant and a reason to manage and protect them. See Figure 5. 

‘Without sand moving across the open landscape, plants that have evolved with blowing sand 

disappear, and plants that require an unmoving surface, moisture, and soil invade the dunes 

and a new succession of non- native species has taken hold’. 

‘If the foredune was mobile the open sand would cover the naturally occurring deflation 

plains and move inward and the natural processes would work as they should’. 

The European beachgrass has altered the relationships between biophysical components of 

the ecosystem (Syllabus point), changing the natural functioning, nutrient cycles and energy 

flows. For example, by trapping sand and creating a higher foredune wind energy can no 

longer transfer sand inland as it once did. The loss of native primary biomass means the 

biosphere no longer supports the complex food webs of the natural ecosystem. 

 

Figure 4: Human induced change  

Steep foredune with a thick cover of European Beachgrass and other exotic species              

The deflation plain and wetland behind the foredune right and below  

 

Invasive species created a new ecosystem in the deflation basin wetland below.  

Photos L Chaffer 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Oregon Dunes: An Ecosystem at Risk 

 

Created by Lorraine Chaffer for GTANSW & ACT Geography Bulletin Vol 52, Special Edition 2020. 

Updated in July 2021. 

Figure 5: Ecological change  
 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

HUMAN IMPACTS 

 

European beachgrass (Ammophila arenaria) was first introduced along the Oregon coast in 

the late 1930s to stabilize open sand near roads and campgrounds. With no natural predators, 

the plant is changing the Oregon Dunes in ways not anticipated or understood until the late 

1980s. European beach-grass is primarily responsible for the development of the artificially 

high and continuous foredune and for creating conditions that support abundant vegetation in 

the deflation plain. Absent human efforts to control its spread, European beach-grass will 

continue to advance into the shrinking open dune areas, eventually resulting in a change in 

this once open expanse of sand to forest. 

 

‘A walk-through time’ 

 

‘The story of the Oregon Dunes is also a story about people. For thousands of years, people 

have found their way to the dunes, attracted to their beauty and richness. It has been a 

gathering place, and a place of sustenance, a place of internment and a transportation route, 

a place of boom, a place of bust, a playground and a way of life.’

 

 

‘Over the course of the last century, people who love the dunes began to see a shift – 

first subtle, later more pronounced – in the palette of this special place. The expanse of 

sand – the speckled tan, the pink-purple-yellow – was fading to grey-green, beachgrass 

green. And over time, an unusual succession was taking place. Where once the wind-

driven sand kept the landscape, and the vegetation, in constant flux, the movement had 

stopped or slowed, and permanent wetlands and woodlands were taking the place of 

what had once been open sand.  

Life on the dunes felt this shift as well. Snowy plovers were finding fewer and narrower 

areas of open sand to raise their young. Predators like coyote were finding it easier to 

catch dinner on the dunes, the dense vegetation providing cover for them as they hunted 

and more habitat for their prey; their numbers increased. Wetlands emerged and 

persisted as larger grass-covered dunes altered how wind touched the land, changing 

the very structure of the landscape. And new forests cropped up as beachgrass-covered 

sand provided a new solid foundation on which trees could take hold. Once transient 

and minor features of the landscape were now prominent, the mosaic altered and now 

static.  

An early resident or settler of the Oregon dunes, visiting today, would find a vastly 

changed landscape, one where the delicate balance of wind, sand, plants, and animals 

has been thrown of kilter, where the motion of the dunes has been replaced by the march 

of beachgrass across the landscape, the unintended consequence of a century-old 

decision.’  

Restoring Oregon Dunes. The bid to save a national treasure. 

https://www.saveoregondunes.org/wp-content/uploads/2018/02/Dunes-Restoration-

Strategy.pdf 

 

 

 

https://www.saveoregondunes.org/wp-content/uploads/2018/02/Dunes-Restoration-Strategy.pdf
https://www.saveoregondunes.org/wp-content/uploads/2018/02/Dunes-Restoration-Strategy.pdf
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First nations: Coos, Lower Umpqua, and Siuslaw Indians 

 

Archaeological evidence of human occupation on the Oregon Dunes dates back 8,000 years. 

The mild climate and availability of resources is likely to have drawn people to beaches and 

dunes. Most signs of early life have disappeared (washed away or been buried deep below the 

sand by shifting sands) but there is some evidence of fishing and collecting of shellfish along 

the estuaries that now lay beneath the dunes.  

Today some ancestors of the Coos, Lower Umpqua, and Siuslaw Indians, live in the area 

where their ancestors fished for salmon and lamprey, harvested clams and mussels, berries 

and roots, and hunted deer and elk for eating and trading. Over time populations were 

decimated by were European diseases, reduced access to traditional lands through 

government programs such as the creation of reservations, and a failure by the US 

Government to ratify a treaty that was to restore access to traditional lands.  

‘In 1855, the Coos, Lower Umpqua, and Siuslaw tribes signed a treaty with the United States 

government that would allow settlement of their ancestral lands. In return, the government 

was to guarantee the tribes access to traditional food sources, and health and education 

benefits. Congress, however, failed to ratify the treaty and it was never enacted.’ 

By the mid-1800s, scores of coastal Native Americans had died, with tribal populations 

reduced by up to 90 percent. In 1875, Congress closed the portion of the Coast Reservation 

that included a portion of the dunes and opened it to non-Indian settlement.  

European / American settlement and the challenges of moving sand 

Settlers, investors and entrepreneurs raced to develop trading ports on and around the dunes. 

Umpqua City was the first permanent Euro-American settlement, however after18 years after 

its establishment in 1850 the town was abandoned to the sand, with upriver settlements now 

favoured as trading hubs.  

While resources and access to shipping routes continued to attract people to settle in the area 

throughout the early 1900’s the shifting sands caused many settlers to leave and land claims 

abandoned. By 1908, much of the dune area, along with coastal forests to the north, had been 

declared part of the Siuslaw National Forest by President Theodore Roosevelt. 

Transportation was an ongoing challenge. Before Highway 101 was completed in the 1930’s 

transport was along the beach. Horse teams raced against tides as they sought to use firm wet 

sand as a trade route. Shifting sands at river mouths also created hazards for shipping and 

delayed the delivery of goods and services.  

The construction of Highway 101 did not end to the challenge of wind-driven sand burying 

roads and settlements. Industry and tourism were beginning to boom in the early C20th. 

Starting in the early 1900s, the Siuslaw National Forest joined highway, railroad, and private 

landowners to look for a way to protect their roads, waterways, homes, and businesses from 

the blowing and moving sand.  
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Dune stabilisation begins 

‘A grass native to Europe and North Africa had proven to be effective at stabilizing sand in 

coastal habitats. The decision was made to introduce European beachgrass to the Oregon 

dunes with the hopes that, here too, it would hold the sand in place. Throughout the first half 

of the 20th century, the Forest Service participated in large scale efforts to colonize the 

dunes with beachgrass, operating on the then-common belief that this was a prudent and 

necessary approach. And colonize it did, eventually exceeding their wildest expectations and 

forever changing life here. It was a decision we continue to live with today – we live with it 

and it brings us together in surprising ways as we seek new solutions for the 21st century. 

European beachgrass was just one of the non-native species planted to stabilize the dunes. By 

the 1930s, it was clear that the European Beachgrass was most effective at reducing sand 

movement. With deep rhizomes that sent out shoots and roots for long distances it overtook 

the native and more sparsely growing American dunegrass and other unique dune plants. 

Planting continued into the 1950s and continues today on private properties. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Caption: Planting European Beachgrass over time 

Source: The Oregon Dunes; A Vanishing landscape PPT   

Recreation and access 

The scenic beauty and dynamic geology of the Oregon Dunes attracted locals and visitors. 

The large lakes such as Siltcoos and Tenmile, created by dune formation processes, and 

creeks provided opportunities for boating, canoeing, and fishing. Off Road vehicles riders 

were attracted to the large expanses of open sand and hikers to the natural beauty of the open 

dunes, ecology and wilderness values of the dunes and the diversity environments extending 

from the beach inland to the forests.  

 

Watch OHV in action in this video  

https://www.youtube.com/watch?v=CivPIntdUlI 

 

https://www.youtube.com/watch?v=CivPIntdUlI
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Recognition and conservation 

National recognition of the Oregon dunes as a special place was sought by politicians during 

the 1950’s. including a proposal to add the dunes to the National Park system and take it out 

of Forest Service management. That proposal failed because of concerns about limited public 

access. Finally, in 1972, the Oregon Dunes National Recreation Area was created 

maintaining management by the Forest Service as part of the Siuslaw National Forest. The 

intent was to manage the dunes to conserve the complex ecosystem while ensuring continued 

access for recreation and public enjoyment as a primary purpose of the landscape.  

‘Oregon dunes joined other iconic and much-loved landscapes across the nation as one 

deserving of special handling. In the decades since, its national prominence has brought 

visitors from around the country and beyond to explore and enjoy this magical place. ‘ 

https://www.saveoregondunes.org/wp-content/uploads/2019/06/Siuslaw_Dunes-Restoration-Strategy_WEB.pdf 

 

CONTEMPORARY MANAGEMENT 
 

1. US FOREST SERVICE   

The Oregon Dunes National Recreation Area (ODNRA) provides for federal management 

of the Oregon Dunes. The U.S. Forest Service manages the 31,566-acre ODNRA, covering 

27,232 acres of federal land and 4,334 acres under other ownership. 

Nearly half of the ODNRA is open to off road vehicles but with lots of quiet places set aside 

for hiking. Off-highway vehicle (OHV) riders have access to three designated open-sand 

areas:  

- the Spinreel to Horsfall area north of Coos Bay-North Bend,  

- Umpqua Dunes area south of Reedsport,  

- South Jetty area south of the Siuslaw River near Florence.  

 

Hikers can access the South Jetty Area where access to the beach and dunes is separated from 

OHV use and the Dunes Day Use Area, a short hike from the beach, with dunes, wetlands, 

and tree islands nearby.  

Recreational use of the dunes can be see in this YouTube video: Buggies in the dunes 

https://www.youtube.com/watch?v=aqnivVjb3gw 

 

Waterborne recreation is available on the Siuslaw and Umpqua River estuaries and smaller 

lakes near Florence and Coos Bay-North Bend. The large lakes east of Highway 101 such as 

Siltcoos and Tenmile offer opportunities for boating, canoeing, and fishing. 

The Forest Service is responsible for educating the public and tourists, planning and 

enforcing rules for recreational use, maintaining facilities and managing the ecosystems. 

 

‘The Oregon dunes are incredibly special, the type of place that is worth the effort to restore. 

Having grown up here, I feel a connection to the dunes and I’m grateful that I’m now in a 

position to help care for, restore, and protect this land’. 

Garrit Craig, Siuslaw National Forest  

https://www.saveoregondunes.org/wp-content/uploads/2019/06/Siuslaw_Dunes-Restoration-Strategy_WEB.pdf
https://oregonencyclopedia.org/articles/reedsport/
https://www.youtube.com/watch?v=aqnivVjb3gw
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Caption: On site park management signs include regulations for use of vehicles in the 

recreation area and a map of zones for different recreational activities. Photo L Chaffer 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Caption: Educational sign explaining the vanishing sand in the recreation area.  

Photo: L Chaffer 

 

An interactive map of the Oregon Dunes National Recreation Area can be viewed here. 

https://www.fs.usda.gov/recarea/siuslaw/recreation/recarea/?recid=42471 

 

Management Challenges for US Forest Service / Siuslaw National Forest  

• An increase in OHV use brings new challenges including 

- limiting riding in areas managed to protect natural vegetation 

- managing the increasing size and power of OHV. Vehicles carrying 2 to 20 people 

are now a preferred option over single person buggies for many dune lovers.  

- balancing the need to conserve and protect the dunes while recognising the value 

of dune riding as an economic driver in the small dune communities.  

 

https://www.fs.usda.gov/recarea/siuslaw/recreation/recarea/?recid=42471
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• The most significant challenge is loss of open sand areas and native species. This is an 

issue about protecting native species as well as maintaining the very open sand areas that 

attract recreational users. The US Forest Service has worked since the mid-1990s re-

established some of the nesting habitat of the threatened western snowy plover lost to 

European beach grass. The regular maintenance of snowy plover nesting sites is essential 

as the grass continues to spread.  

 

 

 

 

 

 

 

 

 

 

 

 

Caption: Plover nesting sites are fenced to prevent disturbance Photo L Chaffer 

The Forest Service and partners attack the invasive species with a variety of tools, including  

- prescribed fire,  

- targeted herbicide application,  

- hand-pulling,   

- bulldozing.  

Using these methods and ongoing maintenance, enough open sand has been re-established to 

successfully reintroduce species like pink sand verbena to attract nesting snowy plovers. 

Growing concerns about ecosystem loss 

 

‘The pace of change on the Oregon Dunes rushes forward. Once moving in geologic time, 

then keeping pace with early settlement, the last 50 years have seen dramatic changes on the 

sand. The spread of invasive species across the dunes has unexpectedly changed the course 

of history for this sandy landscape, and the plants, animals, and people who live and play 

here. Technology, too, has changed how people experience the dunes. No longer is the sand 

an obstacle for travel. Today, people flock from around the globe to try their hand at riding 

the dunes. 

 
https://www.saveoregondunes.org/wp-content/uploads/2018/02/Dunes-Restoration-Strategy.pdf 

 

 

 

 

 

 

 

 

Voices of concern 

Siuslaw National Forest video outlining features of the Oregon Dune Ecosystem, change 

and management challenges. https://youtu.be/qTGaNPXna3E 

 

User groups such as Save the Riders Dunes are now as concerned as environmentalists 

about the loss of open sand as expressed in this short video 

 https://www.facebook.com/watch/?extid=NS-UNK-UNK-UNK-UNK_GK0T-

GK1C&v=388094782306813. 

 

https://www.saveoregondunes.org/wp-content/uploads/2018/02/Dunes-Restoration-Strategy.pdf
https://youtu.be/qTGaNPXna3E
https://www.facebook.com/watch/?extid=NS-UNK-UNK-UNK-UNK_GK0T-GK1C&v=388094782306813
https://www.facebook.com/watch/?extid=NS-UNK-UNK-UNK-UNK_GK0T-GK1C&v=388094782306813
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Caption: The loss of open sand areas for use by OHV clearly seen here: Google Earth capture 

Increasing concern over the continued loss of areas of open sand, the natural dune ecosystem 

to invasive species and subsequent changes to biodiversity meant something needed to be 

done to protect the natural dune ecosystem before it disappeared completely. 

‘Riders, hikers, communities, and neighbours began voicing their concerns about the 

disappearing sand. They’d become alarmed by the speed with which a handful of plants are 

sweeping the dunes and changing its life, the opportunities it provides, it’s very structure.’ 

https://www.saveoregondunes.org/wp-content/uploads/2018/02/Dunes-Restoration-Strategy.pdf 

2. THE OREGON DUNES RESTORATION COLLABORATIVE (ODRC) 

Siuslaw National Forest staff and other stakeholders concerned about the future of the 

Oregon dunes first met in 2014 to discuss the need to restore the dunes. Over the following 

two years, the group developed a strategy for how to tackle the challenges facing the dunes. 

The strategy they developed is a road map for a coordinated - dunes restoration effort.  

‘The Oregon Dunes Restoration Collaborative was born out of the realization that without 

prompt action, the dunes as we know it would disappear completely, and that the task is too 

large to go at it alone. Individuals and groups found a common goal to rally around – bring 

back the wind-blown sand of the dunes, the native plants, and the unique wildlife by 

eliminating and controlling invasive species, by preserving the best remaining examples of a 

healthy dune ecosystem, and by restoring critical areas and geologic processes. It was a goal 

that OHV riders, wilderness advocates, elected officials, and others could get behind with 

one voice.’ 

The mission 

To ‘collaboratively support, guide, and promote Oregon dunes restoration and preservation of 

the open sand, unique habitats, and dunes processes that benefit the plants, animals, and 

people that live and play in this special place’.  

https://www.saveoregondunes.org/wp-content/uploads/2018/02/Dunes-Restoration-Strategy.pdf
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The goals  

Three goals provide overall direction for dunes restoration, defining the scope and scale of 

the effort as well as what conditions on the land they hope to achieve. To be effective, the 

restoration goals needed to be realistic and adaptable, developed collaboratively and shared 

with the community.  See Figure 6 

Figure 6 Three goals of ODRC 

 

Source: restoring Oregon’s Dunes. The bid to save a national treasure. 

https://www.saveoregondunes.org/wp-content/uploads/2019/06/Siuslaw_Dunes-Restoration-

Strategy_WEB.pdf 

 

The operational processes of the strategy include: 

 

- defining potential project areas according to need and desired outcome. 

- developing criteria to prioritise projects e.g. existing condition on the ground, 

wildlife habitat needs, and potential for community involvement 

- working with the Forest Service to develop restoration project ideas, raise public 

awareness, encourage volunteerism and individual action, seek funding and other 

support to achieve the goals.  

- implementing projects in the field  

 

The methods used to achieve the strategy’s goals include:  

- using fire, chemicals, hand and machines to remove invasive species on site. 

using new technologies such as drones and GIS to identify areas to target for 

action and to monitor change.  

- creating a variety of a projects to meet different scenarios including those 

designed to preserve areas that still retain the features of a functional dune 

ecosystem, small scale efforts to restore conditions in critical areas, and large-

scale projects to reshape areas to resemble the original landscape. 

- educating locals and tourists about the value of the dunes and the need for 

effective management.  

- promoting volunteerism and involving local communities 

 

The collaborative group operates under the name Save the Oregon Dunes.  

https://www.saveoregondunes.org/wp-content/uploads/2019/06/Siuslaw_Dunes-Restoration-Strategy_WEB.pdf
https://www.saveoregondunes.org/wp-content/uploads/2019/06/Siuslaw_Dunes-Restoration-Strategy_WEB.pdf
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Instructional video by ODRC showing how to remove invasive species from the dunes 

 

https://www.facebook.com/watch/?v=1329419430757076 

 

 

 

 

 

 

 

 

 

 

‘Our group is actively coming up with ideas for restoration projects, pursuing funding 

opportunities, and engaging with the community to share this story. Group members host 

volunteer working days to remove invasive species, speak to community groups, and 

participate in local events to share why they love the dunes and what they’re doing to save 

them.’ 
                     Save the dunes website at https://www.saveoregondunes.org/about/ 

 

In 2020, ODRC volunteers spent 665 hours on the dunes, helping to restore the landscape. 

Caption: The removal of non-native Scotch Broom species in July 2021 by Save the Oregon 

Dunes volunteers and members of the Siuslaw National Forest at Florence.  

Source: https://www.facebook.com/SavetheOregonDunes 

In September 2020, the ODRC partnered Spring Fed Media, to create an instructional video on how to 

remove Scotch Broom, Gorse, and European Beach Grass from the Oregon Dunes where these non-native 

plants have taken over. This educational video demonstrates how to use various tools and techniques to 

properly remove these plants and slow their spread across the dunes landscape. 

 

‘We hope this video inspires you to remove these invasive plants on your own property, share this 

information with neighbours and friends and consider getting involved with the Oregon Dunes 

Restoration Collaborative. Learn more by visiting our website at www.saveoregondunes.org.  

Together we can save the Oregon Dunes!’ 

 

https://www.facebook.com/watch/?v=1329419430757076
https://www.saveoregondunes.org/about/
https://www.facebook.com/SavetheOregonDunes
http://www.saveoregondunes.org/?fbclid=IwAR0XSO_NpKCQ2-SLptubQ4qU7835tk8_uGyhsWs29Q8wUh7Dfu0qzpRUxN4
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Volunteerism and new technologies are integral to the success of the ODRC 

Source: https://www.facebook.com/SavetheOregonDunes 

 

Meetings of Save the Oregon Dunes collaborative group are open to all. Members include 

representatives of the coastal tourism industry, recreation groups, conservationists, elected 

officials, and land managers. The list below shows many of the individuals and organizations 

that have been involved in developing the Oregon dunes restoration strategy and its 

implementation.  

• Confederated Tribes of the Coos, Lower Umpqua, and Siuslaw Indians  

• Siuslaw National Forest  

• Siuslaw Watershed Council  

• Douglas County and Lane County Board of Commissioners  

• Offices of Senator Jeff Merkley and Senator Ron Wyden  

• Oregon Wild  

• Save the Riders Dunes  

• Travel Lane County  

• And numerous concerned citizens and volunteers.  

Traditional Management 

First nations peoples lost the right to freely use the resources of the Oregon Dunes Ecosystem 

as their ancestors had done early in European / American settlement of the area. These rights 

were never restored through subsequent government actions. 

https://www.facebook.com/SavetheOregonDunes
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Today, the ancestors of the Confederated Tribes of the Coos, Lower Umpqua, and Siuslaw 

Indians play a consultative role in contemporary management and take part in on site efforts 

to manage the dunes. Some are employed in the US Forest Service and are actively involved 

in the day-to-day management of the Oregon Dunes National Recreation Area.  

EVALUATION OF CONTEMPORARY MANAGEMENT STRATEGIES.  

 

It has been accepted that most of the change to the Oregon Dunes ecosystem is irreversible. 

Management is now focused on maintaining the values of the existing dune ecosystems for 

people and the environment and efforts to restore the original ecosystem and its unique 

biodiversity to areas in the healthiest natural condition. To this extent progress is being 

achieved in that restoration process. 

The effectiveness of European beach grass in stabilizing windblown sands however still 

encourages some residents and government bodies to continue planting it to protect 

developments and infrastructure such as highways, roads, parks, campgrounds and houses, 

making its complete eradication unlikely.  

Successes 

• Photographic and monitoring evidence show that efforts to create more open sand areas 

have been successful at a number of locations eg Spinreel Beach 

• Community involvement from a wide range of interest groups has contributed to 

successful days removing sections of invasive species and returning open dune ecosystem 

in these places although continual maintenance is necessary because of seeding and 

spreading rhizomes that cause new plants to appear in areas after they are cleared.  

• The US Forestry Service balances the management of recreational and environmental 

demands on the ODRA on a day to day. To a large degree this management has been 

successful with some restoration of natural sand ecosystem and sustainable recreations 

use and compliance by recreational users.  

 

Success in recreating open sand areas at Spinreel Beach 

 https://www.saveoregondunes.org 

https://www.saveoregondunes.org/
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Limitations 

• Interruptions due to COVID – 19 restrictions: Progress in 2020 for both the US Forestry 

Service and ODRC was slowed because of limited capacity to hold community meetings 

and days working in the dunes to eradicate species. 

• Budgetary constraints: These will always limit the effectiveness of volunteer groups such 

as Save the Oregon Dunes who must rely on donations for the purchase or hire of 

equipment and for educational and community programs. 

• People: The success of on-site efforts of both management organisations depends on 

volunteer and forestry Service staff numbers at ant time.  

Sustainability 

The Oregon Dunes management groups are attempting to balance economic, social and 

environmental demands on the Oregon Dunes Ecosystem. To a large extent these competing 

demands are being balanced, but that has only occurred after the recognition that most of the 

dune ecosystems will never again function as they did in the past because for too long 

economic and social interests dominated the use and management of the dunes. Only in 

recent years have demands and management for environmental outcomes become important 

and valued considerations. 

Economic - Ensuring the survival of local communities through the injection of money and 

creation of jobs from tourism to the dunes and forests. Protecting property and infrastructure 

from moving sands. Opening and maintaining trade and opportunities for economic growth. 

Social – meeting the increased recreational demands of a wide range of users including OHV 

riders, hikers, artists, fishermen and local community members. 

Environmental – maintaining a portion of the dunes in a natural state that supports native 

species and high levels of biodiversity. Restoring degraded areas to a naturally functioning 

ecosystem. 

Ecological Sustainability Criteria  

When assessing the ecological sustainability of Oregon Dunes management, the following 

questions need to be addressed. Does the management satisfy the following, and if so, to 

what extent? 

- Intergenerational equity (Will future generations have the same opportunities as 

today’s generation to experience, use and enjoy the Oregon Dunes Ecosystem as a 

result of current management practices? 

- Intragenerational equity (Can all groups in society experience, use and enjoy the 

Oregon Dunes under current management practices 

- The conservation of biological diversity and ecological integrity is a consideration 

in decision-making (Do current management practices include efforts to conserve 

biodiversity and ecosystem functioning?) 

- The Precautionary Principle is used when determining measures to combat 

environmental degradation.  

Consider these criteria in relation to the management of the Oregon Dunes Ecosystem. 
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VULNERABILITY AND RESILIENCE 

In its natural state the Oregon Dunes Ecosystem functioned in a state of dynamic equilibrium 

in which the biotic components adapted to an ever-changing abiotic environment that 

included natural stresses such storms, erosion events, moving sands and, over a longer time 

frame, natural climate change and tectonic events. The ecosystem was resilient to natural 

change over time across centuries, decades, years, weeks and days. The adaptability of the 

biosphere meant recovery over time took place after a stress event. The use of the dunes by 

First Nations Indians did not alter this resilience. 

The very LOCATION of the Orogen Dunes increased their vulnerability to human induced 

change. Non- indigenous people were attracted by the temperate climate, coastal location, 

stunning beauty and wealth of natural resources in the dune ecosystem. The area was also a 

growing coastal trade route for western US states, increasing the demand for infrastructure.  

The human activity that had the greatest impact on ecosystem resilience was the introduction 

of European Beachgrass and later, other non-native species - to bind the moving sand in 

place. This one activity changed the biotic functioning and dynamic equilibrium of the 

ecosystem. The ecosystem changed to the extent that most of the living dune ecosystem has 

been lost forever. 

The conservation and recovery of some of the natural dune ecosystem to near original state 

has occurred through targeted management. However, for most of the dunes, a new dynamic 

equilibrium based on an ecosystem of introduced and invasive species has replaced the 

original ecosystem. This is now the dominant ecosystem of the dunes and one that is more 

resilient to human management efforts because of the tenacity of the species that now form 

its primary biomass.  

The EXTENT (large size) of the Oregon Dunes ecosystem was no barrier to rapid spread of 

invasive species, although it did mean that some areas remained in their natural state or could 

be restored through targeted conservation measures.  It remains to be seen whether areas will 

be large enough to resist the invasion of other non-native species in the future. 

The BIODIVERSITY of the natural and human ecosystems of the dunes have been important 

in making both systems resilient to natural stresses. Pioneer species quickly recolonised areas 

of the natural ecosystem impacted by moving sand and storm events and created conditions 

for a plant succession to grow back over time. It is this biodiversity in the primary biomass 

that supports the diversity of wildlife in the remaining areas of natural ecosystem. A similar 

process functions in the ‘new’ dune ecosystem both on the dunes and in the deflation plain 

and its wetlands where new species through invasion, colonisation and succession have 

created different energy lows and nutrient cycles and to a large extent changed the structure 

of the dunes themselves. For example, the now large foredune, the deflation plain and 

hummocks that now trap sand permanently, stabilising the sand and depleting the sand supply 

inland.  

The abiotic ecosystem LINKAGES have given the Oregon Dunes resilience over time. 

Examples of these important linkages between the atmosphere, biosphere, lithospheric have 

created the very foundations of the dune ecosystem – the dunes themselves. The linkages 

include the abundant sand supplies from offshore and inland rivers transported by rivers, 

waves, tides and winds on a low gradient coast.  

Anthropogenic CLIMATE CHANGE may also change these interactions in the future and 

reduce the resilience of the abiotic components of the dune ecosystem to extent that it causes 

irreversible change. 
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FUTURE CHALLENGE: CLIMATE CHANGE 

The document ‘Adapting to Climate Change on the Oregon Coast’ identifies four effects of 

climate change that could impact on the Oregon Dunes. Each of these could change the 

biophysical interactions that have created and changed the Oregon Dunes over time. A fifth 

effect has been added here to include impacts on the ecosystem by taking into account 

potential impacts on the biotic components of the ecosystem. 

 

Effect #1: Rising Sea Level  

Perhaps the most profound long-term consequence of Earth’s changing climate for the 

Oregon coast will be rapidly rising sea level driven by thermal expansion of a warming ocean 

and by freshwater added by melting glaciers and polar ice. The likely effects of rapidly rising 

sea level over the coming decades will alter Oregon’s ocean shore and coastal environment. 

A higher sea level will alter the geologic equilibrium that exists between the ocean and the 

land. The ocean shore will move inland through erosion and impact on the spatial extent of 

the dunes as well as sand supply to the dunes.  

Effect #2: More Intense Storms and Increased Wave Height 

Effects on Oregon’s beaches are likely to be dramatic as erosion increases and sand is 

removed from beaches and redistributed. Storms could decrease or increase sand supply 

depending on wind strength and direction and resulting ocean currents.  

Effect #3: Altered Precipitation Patterns 

The effects of more precipitation falling as rain rather than snow are likely to be felt in 

streams that drain the Cascade Mountains and coastal rivers such as the Umpqua with 

headwaters in these mountains, increase sediment flows to the coast. What then happens to 

this sediment will depend on changes to coastal processes through wave, wind and ocean 

current behaviour. 

 

Effect #4: Changing Ocean Conditions 

 

It is predicted that the magnitude and frequency of extreme events (wave energy, heatwaves, 

temperature and rainfall) will continue to intensify with climate change. Changes in weather 

and climate will affect waves and  

 

Temperature change will impact the biosphere and the species that can best survive on the 

dunes under different temperature and rainfall regimes than today.  

Effect #5 Changing biosphere  
 

 

 

 

 

 

 

 

Caption: What will Oregon dunes be like in a climate changed future? 
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Sections of the Oregon Coastline showing a section of the Oregon Dunes, inland topography 

and rivers that deliver sediment to the coast. 

TOPOGRAPHIC MAP 

SHOWING PARTS OF THE 

OREGON DUNES 

RECREATION AREA AT 

DIFFERENT SCALES 
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View topographic and satellite images of the Oregon Dunes Recreation Area using this link.  

https://www.fs.usda.gov/recarea/siuslaw/recreation/recarea/?recid=42471 

 

Use the zoom tool to see the area at different scales. 

Examples are shown below. 

 

 

 

 

 

 

 

 

 

 
 

https://www.fs.usda.gov/recarea/siuslaw/recreation/recarea/?recid=42471
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OREGON DUNES RESOURCES 

Save Oregon Dunes (PDF) 

https://www.saveoregondunes.org/wp-content/uploads/2018/02/Dunes-Restoration-

Strategy.pdf 

 

Save Oregon Dunes website 

https://www.saveoregondunes.org 

 

Siuslaw National Forest video https://youtu.be/qTGaNPXna3E 

 

Pavlis, Dina. Secrets of the Oregon Dunes. Florence, Ore: Windy Acres Enterprises, 2008. 

Book review http://alottasand.com/als-home.aspx 

 

Secrets of Oregon Dunes Facebook Group 

https://www.facebook.com/secretsoftheoregondunes 

 

Save Oregon Dunes Facebook Group. 

https://www.facebook.com/SavetheOregonDunes 

 

US Forest Service / Siuslaw National Forest 

https://www.fs.usda.gov/detail/siuslaw/landmanagement/resourcemanagement/?cid=fseprd49

1223 

 

Saving One of Oregon's Most Unique Landscapes 

https://www.coastexplorermagazine.com/features/saving-oregon-dunes-national-recreation-

area 

 

The Secret World of Sand 

https://oregoncoastmagazine.com/2015/11/15/the-secret-world-of-sand/ 

 

Oregon Dunes  

https://oregonencyclopedia.org/articles/oregon_dunes/#.XaBoSi1L1N3 

 

Oregon Dunes National Recreation Area 

https://en.m.wikipedia.org/wiki/Oregon_Dunes_National_Recreation_Area 

 

Oregon Dunes Restoration 

https://www.outdoorproject.com/articles/oregon-dunes-restoration 

 

Geology of the dunes 

https://www.fs.usda.gov/detailfull/siuslaw/learning/nature-science/?cid=fsbdev7_007155 

 

Oregon State Parks 

https://www.stateparks.com/oregon_dunes_national_recreation_area_in_oregon.html 

 

Invasive plant removal Oregon Dunes Instructional Video 

https://www.facebook.com/watch/?v=1329419430757076 

 

YouTube: Buggies in the dunes (Tourism) 

https://www.youtube.com/watch?v=aqnivVjb3gw 

https://www.saveoregondunes.org/wp-content/uploads/2018/02/Dunes-Restoration-Strategy.pdf
https://www.saveoregondunes.org/wp-content/uploads/2018/02/Dunes-Restoration-Strategy.pdf
https://www.saveoregondunes.org/
https://youtu.be/qTGaNPXna3E
http://alottasand.com/als-home.aspx
https://www.facebook.com/secretsoftheoregondunes
https://www.facebook.com/SavetheOregonDunes
https://www.fs.usda.gov/detail/siuslaw/landmanagement/resourcemanagement/?cid=fseprd491223
https://www.fs.usda.gov/detail/siuslaw/landmanagement/resourcemanagement/?cid=fseprd491223
https://www.coastexplorermagazine.com/features/saving-oregon-dunes-national-recreation-area
https://www.coastexplorermagazine.com/features/saving-oregon-dunes-national-recreation-area
https://oregoncoastmagazine.com/2015/11/15/the-secret-world-of-sand/
https://oregonencyclopedia.org/articles/oregon_dunes/#.XaBoSi1L1N3
https://en.m.wikipedia.org/wiki/Oregon_Dunes_National_Recreation_Area
https://www.outdoorproject.com/articles/oregon-dunes-restoration
https://www.fs.usda.gov/detailfull/siuslaw/learning/nature-science/?cid=fsbdev7_007155
https://www.stateparks.com/oregon_dunes_national_recreation_area_in_oregon.html
https://www.facebook.com/watch/?v=1329419430757076
https://www.youtube.com/watch?v=aqnivVjb3gw
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SECRETS OF OREGON DUNE FACEBOOK GROUP 

 

These images show the variety of key information posted about the Oregon Dunes supported 

by great photographs and videos. 

A great way to engage students and keep up to date with current happenings in the dunes. 

 

Visit at https://www.facebook.com/secretsoftheoregondunes 

 

 

 

 

 

https://www.facebook.com/secretsoftheoregondunes
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SECRETS OF OREGON DUNES. How did all that sand get there anyway  

Author Dina Pavlis 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Note: I purchased a second-hand copy on Amazon for about $5 plus postage and find it a 

great, easy read … engaging and easy for students to understand. I would use this book after 

watching the introductory video on page 1 of this resource before going into detail. 

If you are going to use Oregon Dunes as a case study for ecosystems OR Environmental 

Change and Management. 
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