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fi g u r e 5.11

d e s i g n d e ta i l i n fa l l
o r i g i na l p h o t o s b y t h e nat u r e C o n s e rva n C y

Seating placed in areas that allow hikers to witness views and wildlife from a distance. 
Blinds reduce disturbance to species senstiive to movement. 
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s u m m a r y  o f  p r o c e s s

t r a n s f e r a b i l i t y

The aim of this project was to view plants, animals, and humans all as dynamic 
agents in protected natural areas with public access. There are relationships between 
plants and animals, plants and humans, and animals and humans that are unique 
on trail systems, and that warrant closer investigation to see their effects. Moments 
of sensitivity help us understand the importance of times in plants’ and animals’ 
life cycles which are vital to their health. Studying how these species may respond 
to an introduction of foot traffic can help show why sensitivities matter, and reveal 
which attributes are worth paying attention to when planning for public access. This 
framework is a tool to document these moments of sensitivity in a way that reveals 
temporal patterns for unique habitat types on a site. These patterns can be translated 
onto maps that show most sensitive areas on a site during certain times of the year. 
Once it is determined which areas are suitable for public access, certain planning 
and design strategies can help balance the protection of sensitive species and the 
excitement of public use.

I believe the ability to transfer the use of this framework to other sites is feasible 
with the appropriate resources available. The Willamette Confluence Preserve has 
a strong foundation of restoration practices that have been conducted by a leader 
in conservation, The Nature Conservancy. TNC has gathered useful GIS data that 
reflects the past, present, and future habitat conditions of the site, which is extremely 
helpful for developing a suite of species for the framework. The suite of species that 
were chosen for this project on the WCP reflected typical target species found in 
habitat management plans of the Willamette Valley. If this level of detail of target 
species is available for a protected natural area in any location, the use of this 
framework is accessible. 
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l i m i ta t i o n s

To develop effective management plans for future trail design, it would be beneficial 
to have a better understanding of individual species’ reactions to recreational 
disturbance. These studies are difficult to find and are most often conducted on large 
mammals in National Parks, such as elk. The tracking of smaller species is more 
difficult, and may require more time allocated to observational studies.

This research focused on hiking as a main recreation type. Different forms of 
recreation on trails, such as biking or motorized sports will have different effects on 
species based on their speed, frequency, and sound. Equestrian use is also a trail use 
that was not examined, which involves a new relationship between horses and other 
animal and plant species. The implications of these activities may result in different 
planning and design strategies. 

In this project, suggestions of smaller design scale practices only begins to introduce 
the broad field of physical trail design. Practices of trail-building, use of specific 
surface materials, study of slope, water management, and monitoring are not 
examined in this project, though there is a tremendous amount of knowledge for 
specific regions of the U.S. and the world that could be useful to help decrease impact 
to plants and animals. 

This project does not address the public process of opening trails onto a protected 
natural area, or the politics and questions of equity created by restricting use. Each 
community has different values on landscape preservation and recreation as well as 
public processes, and it is impractical to make blanket management suggestions for 
all sites. Evaluating existing opportunities in the community, providing a range of 
opportunities, and effectively communicating to the public are important steps that 
are worth investigating further. 
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n e x t  s t e p s

l a s t  r e m a r k s

Some current practices of trail planning do involve habitat assessments and avoiding 
sensitive plant and animal species. Cities such as Boulder, CO seasonally closes trails 
to protect sensitive bird populations during nesting seasons. Smith Rock State Park 
has recently implemented a management plan for the increasing number of annual 
visitors that considers fragile areas of the park. In the management plan, areas of the 
park are marked as high priority for conservation and resource value. A next step for 
this project could be to take similar steps of measuring resource value to protected 
natural areas. In addition, creating a management plan that is presented in phases 
based on priority could be useful for implementation. These examples can be used as 
precedents and are worth exploring to understand their effectiveness. 

In this framework, sensitive plant and animal species hold the same weight. For 
future research, it may be helpful to examine if foot traffic disturbance and its extent 
is greater on plant or animal species. Additionally, species could be further divided 
to levels of vulnerability such as threatened or endangered to create more specific 
prioritizations of protection. A greater suite of animal and plant species would also 
give a more robust view of how each habitat functions. In addition, a study of non-
native, and invasive animal and plant species could be helpful to track the ability of 
these species to spread with the presence of hikers as facilitators. Finally, testing this 
framework on a site in a different location and climate could test its transferability 
and add new planning and design strategies that cater to different ecosystem types.  

Habitat restoration projects require a tremendous amount of information gathering, 
outside resources, physical labor, patience, and perseverance. Large protected natural 
areas are becoming fewer and far between, and the decision to introduce public trail 
systems has the potential to be both a celebration and a careful effort. A New York 
Times article by Christopher Solomon describes this sentiment well: 
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“Only if nature is healthy will it be able to sustain and support us in the 
future, when we burst through the door after a long week and hit the trail, 

looking to lean on its strong shoulders.”

 - Christopher Solomon
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a p p e n d i x

Common name

Animals
Western gray Squirrel
Slender-billed Nuthatch
Townsend’s big eared Bat
Camus Pocket Gopher
Oregon Vesper Sparrow
Grasshopper Sparrow
Western Meadowlark
Bald Eagle
Yellow-brested Chat
Willow Flycatcher
American Beaver
Western Pond Turtle
Red-legged Frog
Pacific Lamprey
Oregon Chub

Plants
Yellow & Red Columbine
Wayside Aster
Willamette Daisy
Willamette Valley Larkspur
Pacific Houndstongue
Oregon Geranium 
Western Waterleaf
Howell’s Bentgrass
Thin-leaved Peavine
California Fescue
June Grass
Roemer’s Fescue

Common name

Plants cont’d
California Oatgrass
Balsamroot
Grass Widows
Shaddy Horelia
Kincaid’s Lupine
White-topped Aster
Racemed Goldenweed
Upland Yellowviolet
Tall Bugbane
Celery Leaved Lovage
Alaska Oniongrass
Henderson’s Sedge
Western Trillium
Tall Western Groundsel
Siberian Candyflower
Tall Western Meadowrue
Smooth Woodland Violet
Spring Beauty
Meadow Checkermallow
Hitchcock’s Blue-eyed Grass
Bradshaw’s Desert Parsley
Peacock Larkspur
Timwort
Willamette Daisy
Meadow Sidalcea
Rosy Plectritis
Howellia
Soft Rush

Scientific name

Danthonia californica
Balsamorhiza deltoidea
Olsynium douglasii
Horkelia congesta ssp. Congesta
Lupinus oreganus
Sericocarpus rigidus
Pyrrocoma racemosa var. racemosa
Viola praemorsa ssp. Praemorsa
Cimicifuga elata var. elata
Ligusticum apiifolium
Melica subulata
Carex hendersonii
Trillium ovatum ssp. ovatum
Senecio integerrimus var. exaltatus
Claytonia sibirica
Thalictrum polycarpum
Viola glabella
Cardamine nuttallii var. nuttallii
Sidalcea campestris
Sisyrinchium hitchcokii
Lomatium bradshawii
Delphinium pavonaceum
Cicendia quandrangularis
Erigeron decumbens
Sidalcea campestris
Plectritis congesta
Howellia aquatilis
Juncus effuses

Scientific name

Sciurus griseus
Sitta carolinensis aculeata
Corynorhinus townsendii
Thomomys bulbivorus
Pooecetes gramineus affinis
Ammodramus savannarum perpallidus
Sturnella neglecta
Haliaeetus leucocephalus
Icteria virens auricollis
Empidonax traillii extimus
Castor canadensis
Actinemys marmorata
Rana aurora
Lampetra tridentata
Oregonichthys crameri

Aquilegia formosa
Eucephalus vialis
Erigeron decumbens
Delphinium trolliifolium
Cynoglossum grande
Geranium oreganum
Hydrophyllum occidentale
Viola howellii
Lathyrus holochlorus
Festuca californica
Koeleria macrantha
Festuca roemeri




