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The question is not if, but ever increasingly, how and where do urban 
areas and conservation intersect, and further how urban regions will 
shape the future of the planet’s biodiversity.

As reported by the IUCN, in many parts of the world they [Urban 
Protected Areas] are the only places not completely dominated by human 
influence, and the only hope for the survival of many of the world’s plant 
and animal species, including humans themselves. 

The primary goal of protected areas is conservation, and protecting the 
region’s natural and cultural diversity, however traditional conservation 
is often focused on controlling human disturbance through restrictive 
measures - extremely limiting and/or eliminating human access and 
influence to sensitive areas. 

Increasingly, it is being recognized that urban areas require unique 
conservation approaches which acknowledge the extent to which human 
and natural systems are interconnected, for better and for worse. Rather 
than focusing on the worst and eliminating these connections, more 
contemporary approaches focus on embracing and celebrating this 
contact, and building community connections to sensitive natural areas 
through which urban residents can positively engage with the natural 
environment and play a more active role in conservation

This project focuses on Tumamoc Hill, and its need to think beyond 
Tumamoc’s traditional “island” boundaries and a preserve & protect 
approach to conservation and research. It explores how UPAs are critical 
spaces for cultivating and disseminating ecological knowledge and 
strategies through which human and natural communities - which have 
co-evolved for 1,000’s of years - can potentially co-exist in supportive 
and even mutually beneficial ways. The design begins to envision how 
Tumamoc can cultivate community connections and creative conservation 
practices that will support and protect Tumamoc’s rich heritage and 
support conservation within its borders and even beyond.

Summary



Introduction

In many parts of the world [Urban Protected Areas] are the 
only places not wholly dominated by human aspirations and 
influence, and the only hope for the survival of many of the 
world’s plant and animal species. 

- IUCN
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Project Significance

The planet has become one of predominantly urban species in a very 
short time. Already, over half of humanity live in urban areas, and two 
thirds will do so in the lifetimes of most people now living on Earth. 
Here in the southwest, the continued outward growth of cities is rapidly 
consuming and permanently altering natural areas through development, 
placing such great stress on surrounding ecosystems that we are pushing 
many species populations into decline, collapse and extinction. With our 
heavy footprint has come unprecedented biodiversity loss and rapidly 
disappearing natural areas and systems. In turn we are seeing complex 
but undeniably negative impacts on the health of arid lands and their 
interdependent human and natural communities.

As we look toward an urbanized future, urban protected areas are 
playing a crucial role in bridging the gap between human and natural 
communities. This is critical as conservation science increasingly recognizes 
that traditional conservation methods focused on limiting or eliminated 
human influences can only go so far. We face the stark reality that in 
many cases, there simply isn’t enough land or resources to set aside to 
prevent or even mitigate continued mass biodiversity loss. The future of 
conservation, and the fate of many species, increasingly depends on 
urban areas becoming leaders in conservation, and our ability to adapt 
and weave conservation strategies and solutions into the lives, needs and 
fabric of urban communities. 

In this context, urban protected areas and urban conservation are 
increasingly a matter of crucial concern, not only as last remaining refuge 
for many of our region’s species, but increasingly the last remaining 
spaces where urban dwellers can experience not only “nature,” but 
healthy functioning ecosystems. As nature is lost and disturbed, so too 
are many critical dimensions of the human role in and connection to 
efforts which may save this biodiversity - from declines in ecological 
knowledge, stewardship practice, to loss of spiritual and cultural identity 
and appreciation of nature.  This negatively impacts the conservation 
capacity and health of unsupported UPAs, and ultimately misses a critical 
opportunity to engage the public to participate in and play a positive 
role in maintaining and restoring the health of diverse communities in both 
cultural and ecological dimensions.



This Project

Tumamoc is no exception to the trends described in the introduction. In its 
time as a protected area, it has seen vast and immense changes. It has 
gone from a rural research station, in a sea of agriculture, to an island 
refuge of nature in a sea of city. With its close proximity and stunning 
natural landscape, today Tumamoc is one of the most popular hiking spots 
in the Tucson area, with over 1,200 visitors a day. Increasingly the site 
has come under pressure to better balance and manage conservation of 
the area with the needs and values of a community which loves Tumamoc, 
but not always with the sensitive touch such a site requires. The task lies in 
leveraging this shared love into a shared sense of stewardship.

The primary goal of protected areas such as Tumamoc Hill is conservation, 
and protecting the region’s natural and cultural resources, however 
traditional conservation is often focused on limiting human disturbance 
through restrictive measures. This often means extremely limiting and/
or eliminating human access and influence to sensitive areas. Tumamoc 
has employed such practices, such as fences, restricted hours, and other 
limitations with some success, however the site continues to experience 
significant disturbance. As the waves of walkers continue to pound at the 
banks of this natural island, and the reserve and broader community face 
increased environmental pressures from unsustainable development, a 
different approach to conservation may be needed.

Increasingly, it is being recognized that urban areas require unique 
conservation approaches which acknowledge the extent to which human 
and natural systems are interconnected, for better and for worse. 
Rather than focusing on the worst and eliminating these connections, 
more contemporary approaches, such as reconciliation ecology, focus 
on embracing and celebrating this contact, and building community 
connections to sensitive natural areas through which urban residents can 
positively engage with the natural environment and play a more active 
role in conservation. This approach says that rich diversity can and does 
exist in and around urban areas, and maintaining and restoring this 
diversity actually requires urban dwellers to play a more active and 
engaged role in conservation, not keep them out.

There is a growing need for urban protected areas to think beyond their 
boundaries and traditional preserve & protect approach to conservation. 

In urban areas, humans are increasingly losing touch with the natural 
world, and there is a growing need for “reconciliation, and ecological 
design approach which creatively merges conservation practices into the 
everyday fabric, lives and needs of urban communities in ways which 
mutually benefit both human and natural communities. Such bio-cultural 
networks assist with not only protecting rich cultural and biological 
heritage, but capitalize on the equally diverse human knowledge, culture, 
and connections to this heritage to increase the conservation capacity and 
resilience of protected areas and the human and natural communities to 
which it is connected.
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This project seeks to thoughtfully 

Leverage the community’s diverse and rich shared 
love for, knowledge of and existing connections to 
Tumamoc into shared stewardship and increased 
conservation capacity at Tumamoc and beyond.

Guided by the idea of “reconciliation” and its strong emphasis on 
bio-cultural linkages, this project supports Tumamoc Hill’s renewed 
efforts to extend conservation practice and participation into the 
community through the design and construction of an interpretive 
center. By reconnecting with and building on the diverse network 
of human-ecological supports - at Tumamoc and beyond - the 
interpretive center can better protect, promote, and sustain the site’s 
rich cultural and biological heritage. 

Through the design, this project seeks to develop creative, urban 
focused conservation solutions which may not only mitigate damaging 
impacts on site, but help expand who participates in and benefits 
from conservation practices which address these impacts the broader 
human-natural community.

The Goal



How can Tumamoc leverage the 
community’s diverse, shared love for, 
knowledge of and existing connections 
to Tumamoc into shared stewardship 
and increased conservation capacity at 
Tumamoc and beyond?

The Question
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Process

Understand the problem
• Literature review
• Case Reviews

Get to know the site
• Site Analysis
• Site Inventory
• Emphasis on biocultural character
• Listen to nature

Concept Development
• Iterative process
• Killed an entire forest worth of trace 

paper 

Community Feedback
• Work with Director Ben Wilder
• Presentation to Friends of Tumamoc
• Horned toad panel critique

OOOH! I know the 
answer

......that joke was 
like, the worst

I put the rep(tile) 
in represent



Literature Review
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Overview

The literature review allowed for critical consideration of conservation 
and community engagement strategies suited specifically for urban 
protected areas with special focus on the intersection of culture and 
nature, and the unique socio-ecological heritage and history of arid 
southwest communities. In addition to broader topics, special attention 
was given to the unique cultural and natural history of Tumamoc to 
contextualize contemporary conservation approaches appropriately 
within Tumamoc’s rich and diverse history and, as the longest inhabited 
site in North America, highlight the site’s long legacy of socio-ecological 
interdependence and interaction.

The following topics were explored through the literature review 
to provide a foundation for beginning to answer the research 
question.

• Urban Protected Areas Management
• Reconciliation Ecology 
• Traditional Ecological Knowledge



Urban Protected Areas 

Summary

With increased urbanization and related trends in unprecedented 
biodiversity loss globally,  urban protected areas are becoming increasingly 
important refuge for many of the world’s species. In addition, given the 
strong human influence in such areas along with their strong contextual and 
historical ties to surrounding communities, such areas often also protect 
many cultural, spiritual, and other resources critical to the identity, health 
and culture of nearby local, indigenous or other now urbanized populations. 
As such UPAs will be critical sites not only for conservation practice, but 
dissemination of conservation knowledge and ethic into urban communities 
which are becoming increasingly disconnected not only from healthy 
functioning landscapes but from rich cultural histories at the heart of local 
identity and sense of place. 
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Urban Protected Areas 
Introduction

The problem:  

Urban protected area seems like an oxymoron to some people. “Nature” 
as we idealize it, is something that exists outside and apart from the 
human realm. However, given the unprecedented rate and impacts of 
urbanization, the question is not if, but ever increasingly, how and where 
do urban areas and nature, and more specifically, conservation intersect? 

Numerous trends in urbanization with respect to the ecological integrity 
and biodiversity of regions give us an answer. Perhaps most alarming is 
that urban land expansion is occurring more rapidly in areas adjacent 
to high biodiversity than in other areas (Pickett et al., 2013). Land use 
change and disturbance continue to increase near urban areas, impacting 
everything from resource availability and habitat connectivity, to climate, 
as in the case of the growing issue of urban heat islands (Boone et al, 
2013). Expansion of built-up areas is known to draw heavily on natural 
resources, in particular water, and energy placing stress on regional 
ecosystems and fundamentally altering the makeup and function of native 
natural communities. The loss of many riparian ecosystems throughout 
the southwest through dams and wells to meet communities water and 
energy needs is of course a highly cited and crucial example (Eastoe 
& Gu, 2017). The continued outward growth of cities has and continues 
to consume prime land, from riparian corridors to desirable foothills 
locations, which in turn cause numerous direct and indirect effects on 
habitats, biodiversity and ecosystem services of a region. 

Urban Protected Areas & Conservation in Urban Areas 

With respect to the trends in urbanization, urban protected areas are 
becoming more and more important in the future of global ecosystems.  
“In many parts of the world they [Urban Protected Areas] are the 
only places not wholly dominated by human aspirations and influence, 
and the only hope for the survival of many of the world’s plant and 
animal species” (Trzyna et al., 2014). As discussed in the IUCN’s Best 
Management strategies for urban protected areas:

“Ours has become a planet of urban dwellers in a very short time. 
Already, over half of humanity live in urban areas. Two thirds will do so 

in the lifetimes of most people now living on Earth. This trend is already 
having profound consequences, for the environment and for people. 
Everywhere nature is being squeezed and people are losing contact with 
it. The implications are many and diverse, but they make the conservation 
of nature ever more urgent and often more difficult to deliver. It is this 
that makes urban protected areas a matter of crucial concern” (Trzyna et 
al., 2014).

But first, what is an urban protected area?

Regions surrounding urban areas both immediate and removed face 
significant threat. There is much that needs to be protected, and much 
that already has been. Around 10% of global land use is comprised of 
protected areas (Peoples, 2017). The establishment of protected areas 
globally is a conservation strategy, which “serves to maintain the benefits 
provided by natural ecosystems, or in some cases long-established 
manipulated ecosystems, which cannot be replicated in intensively 
managed landscapes” (Dudley & Stolton, 2010).

While formalized through the National Park Service here in the U.S., 
the concept certainly isn’t new. Human societies have protected land 
and water from long before the start of recorded history as a means to 
sustainably manage and protect significant lands – to protect grazing 
pasture, maintain timber supplies, stop avalanches, provide game 
for hunting or allow secure places for fish to breed. People have also 
protected places for less tangible reasons: because they were considered 
sacred or simply because they were recognized as aesthetically beautiful 
(Dudley & Stolton, 2010).

The term ‘Protected Areas’ was developed by the International Union 
for the Conservation of Nature (IUCN) and is an overarching term which 
encompasses national parks, reserves and sanctuaries. (Trzyna et al., 
2014). As defined by the IUCN, a PA is a “clearly defined geographical 
space, recognized, dedicated and managed, through  legal or other 
effective means, to achieve the long term conservation of nature with 
associated ecosystem services and cultural values”. The three groups 
for conservation management have been divided into Group A, Group 
B and Group C. Within Group A, we find scientific reserves, national 
parks, national monuments, nature conservation reserves and protected 
landscapes. Within Group B, we find Resource Reserves, Anthropological 
Reserves and Multiple Use Management Areas. Within Group C, there 



and diversity related to a particular place. Indeed, in many places 
‘biodiversity’ and ‘culture’ remain closely entwined. Traditional methods 
and ways of governing territories have been effective in the conservation 
of biocultural diversity for millennia, but there are growing threats both to 
many places of traditional importance (e.g. sacred sites) and to the very 
traditions that have conserved them over time. 

Links between faiths and the conservation of land and water exist 
throughout the world and involve every belief system (Dudley et al., 
2010). Faiths have been involved in some of the earliest forms of habitat 
protection in existence, both through the preservation of particular places 
as ‘sacred natural sites’ and through religious-based control systems such 
as the hima system in Islam, which protects areas of land to promote the 
sustainable use of resources. Sacred areas are probably the oldest form 
of habitat protection on the planet and still form a large and frequently 
unrecognized network of sanctuaries around the world (Dudley et al., 
2010).

The very nature of sacred sites is that they evoke in people from many 
traditions, as well as from no specific tradition at all, a sense of awe, 
respect and reverence. Similar attitudes are experienced by many in 
areas protected for conservation, creating an immediate albeit intangible 
link between the two concepts. 

Protected areas can help preserve a sense of ‘special place’ that is felt, 
often surprisingly strongly, in sacred areas (Harmon, 2003). There is so 
much interplay between, for instance, a built place of worship and the 
land or water that surrounds it, that providing additional protection means 
in many cases retaining the very energy and spirit of the place that could 
otherwise be endangered by alternative land-use activities. 

Protected areas must be viewed as more than simply safe places for 
biodiversity. They also have a role to play in upholding cultural and 
spiritual values that, like biodiversity, are at risk from a number of diverse 
external pressures and threats. Many times these are places where 
people live and worship and, where this is the case, it is critical that 
sacred elements be treated with the utmost care and respect.

are Biosphere Reserves, World Heritage Sites. Within these categories, 
the existing network of PAs includes the National Parks and Wildlife 
Sanctuaries as well as the Multiple Use Management Areas. This definition 
of the PAs is intended to be applied to PAs across biomes, ownership and 
governance types, motivations, management objectives and jurisdictional 
levels (Lausche, 2011).

As can be seen, the term ‘protected area’ embraces a wide variety of 
types of spaces which range from huge remote wilderness areas with few 
signs of human influence to tiny culturally defined patches; and from areas 
so fragile that no visitation is allowed to living landscapes containing 
settled human communities.  This breadth and diversity of areas makes 
them critical to conservation in numerous ways. 

Protecting Biodiversity: 

Ecosystems globally are facing major threats directly and indirectly from 
human caused disturbance, resulting in what many scientists consider 
to be the 6th great extinction event of our planet. The current rate of 
global diversity loss is estimated to be 100 to 1000 times higher than 
the (naturally occurring) background extinction rate and expected to still 
grow in the upcoming years (Rosenszweig, 2003).

Urban protected areas protect biodiversity and in turn, diverse resilient 
ecological systems. But how? In theory, these fragments allow the survival 
of species (for example, by providing breeding places) that can also 
utilize part of the wider landscape or seascape for feeding and dispersal 
(Beckline & Yujun, 2014). These fragments also help to preserve plant 
species that would not find suitable habitat in managed landscapes. They 
are predicated, in the long-term, on the assumption that species will be 
able to disperse and thus mix genetic material, to avoid inbreeding, 
because most are too small for populations to remain viable if completely 
isolated.

How do we help UPAs?

Conservation through Sacred sites and cultural heritage:

 The definition of a protected area, includes ‘associated ... cultural 
values’ (Dudley et al., 2010), reflecting that such areas also have at 
least the potential, if not the mandate, to maintain the cultural heritage 
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Research & Knowledge generation:

Long-term scientific research - Unlike  much of the physical human built 
environment, landscapes are dynamic, fluctuating systems which are 
constantly changing. Amidst this often rapid and unpredictable change, 
it can be hard to track and make sense of why certain ecological 
characteristics of a place are - or are not - the way they are. As such, 
long term ecological research plays an incredibly important role in 
understanding topics such as landscape change, species distributions 
and population dynamics - all items which ultimately help us better 
understand, learn from, and appropriate manage and protect these 
critical natural systems (Berkes & Turner, 2006). 

Tumamoc Hill for example is home to the oldest known ecological 
research plots globally (U of A, 2008). As such, the site has made and 
continues to make significant contributions to ecological research which 
have play a central in the conservation of many species. For example, 
the population cycles of the iconic Saguaro and the establishment of 
Saguaro National Park. Overall, such research helps us better understand 
how our desert ecosystems function, and how many desert species adapt 
and thrive in harsh desert conditions, providing us with key insights into 
how our communities can not only support and protect the health of our 
environment but learn to sustainable manage, adapt to changes ourselves.

Citizen Science - Today, urban activities are incorporated into widely 
used environmental education curricula. Local projects such as the 

Ironwood Tree Experience, Project Wet, Tucson Bird Count, and Conserve 
to Enhance, among others, all support citizen science projects in which 
students and volunteers collect data on biodiversity and ecosystem 
services (Pickett et al., 2013). As urban areas are increasingly called 
up to play a leading role in conservation, the active engagement of 
community members in ecological knowledge building will be critical in 
adapting and better integrating conservation strategies into the fabric of 
urban communities and pushing development toward a sustainable future.

Stores of traditional ecological knowledge - Many urban protected areas 
are sites long inhabited by indigenous and local peoples, and as such 
are repositories for 1,000’s of years of natural and cultural knowledge. 
As discussed at length later in this review, such knowledge is incredibly 
valuable to contemporary conservation for its long-term perspective, 
adaptive lessons, and strong, often spiritual character which has strong 
impacts on the way of life and stewardship practices of local communities 
(Kemf, 1993).

Ethnobotanical research, which look at the cultural uses of plants, have 
been conducted in numerous protected areas and demonstrate their 
importance both for conserving a wide range of species and, in many 
places, also maintaining the knowledge of how they are used. (Stolton 
and Dudley, 2010)

Education, and civic ecology 

As a hub of valuable research and knowledges, UPAs are likewise 
important hubs for community education, engagement, and empowering 
communities with applicable solutions to socio-environmental challenges 
and threats. The fate of natural habitats, knowledge and traditions, and 
the well-being of communities are closely linked. Protected areas can 
provide the security needed to conserve resources, maintain sustainable 
management traditions and pass on knowledge about to younger 
generations (Pickett et al., 2013).

Several studies provide evidence of the contributions civic ecology 
practices make to biodiversity and ecosystem services. For example, 
community and allotment gardens contribute to food production (Lawson  
2005), pollinator populations (Andersson et al.  2007; Barthel  2006; 
Strauss  2009; Ernstson et al.  2010), and cultural ecosystem services 
including education (Fusco  2001; Krasny and Tidball  2009) and social 



connectivity (Slater and Twyman  2003; Saldivar and Krasny  2004); 
and urban tree planting contributes to ameliorating the urban heat island 
effect (Pataki et al., 2011) as well as to cultural ecosystem services and 
community resilience (Tidball, 2013 ). 

Civic ecology practices can be arenas for learning about urban 
biodiversity and ecosystem services, and civic ecology education 
programs developed around these practices can contribute to managing 
for social-ecological systems resilience (Krasny et al., 2015) These 
learning arenas demonstrate that people both are part of ecosystems 
(hence the term “social-ecological systems”) and can create something that 
is of value for both the people and other living organisms in those systems 
(Pickett et al., 2013).

How do UPAs and conservation Help Us?

Protected areas have a wide range of values which provide a string of 
practical, cultural and spiritual benefits that cannot easily be met through 
other means. 

Ecosystem services

The value of ecological resources, including urban protected areas, 
is often valued and described through the term “ecosystem services.” 
Unfortunately, it is often generally not enough to simply show that there 
is ecological value to a place or system. Such descriptions need to stack 
up economically and socially as well. Ecosystem services provides the 
language and methods for ascribing such value (Tadaki et al., 2017).

Some skeptics argue that in matters of conservation, too much emphasis 
on ecosystem services and market-based conservation. However, it 
nonetheless helpful to acknowledge the basic ecosystem services which 
urban areas can provide. Generally ecosystem services is broken down 
into four broad categories: provisioning, such as the production of 
food and water; regulating, such as the control of climate and disease; 
supporting, such as nutrient cycles and oxygen production; and cultural, 
such as spiritual and recreational benefits (Tadaki et al., 2017).

At the center of many of these benefits is biological diversity, and thus 
resilient, healthy ecosystems which can withstand changes. Protected areas 
play critical roles and protecting and conserving regional biodiversity, 

and supporting healthy ecosystems on which our communities depend for 
survival.

Biodiversity & Human Health

Protected areas provide health benefits as a result of their environmental 
services, the biodiversity they contain and as places for mental and 
physical relaxation. Further, protected areas provide health benefits by 
their very existence. “At a time when obesity has become a more serious 
health problem, on a global scale, than malnutrition, the role of exercise 
and personal responsibility for health is being widely acknowledged. 
In many places national parks and nature reserves provide some of 
the few spaces where people can take exercise in safe and pleasant 
surroundings” (Dudley et al., 2010). Conservation organizations and 
protected area managers are actively working with health authorities 
to encourage such approaches. More recently, it has been recognized 
that beautiful landscapes and seascapes can also have important 
therapeutic benefits for the mind, and we describe below some innovative 
collaborations between protected area authorities and those responsible 
for people with mental-health or drug-dependency problems (Dudley et 
al., 2010).

The biodiversity preserved in protected areas also has the potential to 
address immediate health problems, either as traditional medicines (still 
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the primary health-care option for many people) or as constituents of 
pharmaceuticals. More species of medicinal plants are harvested than of 
any other natural product (Hamilton et al., 2006) and over a quarter of 
all known plants have been used medicinally (Farnsworth and Soejarto, 
1988). Many are obtained from protected areas – which are sometimes 
such species last strongholds.

Biodiversity & Security

Wild species of plants and animals serve as the world’s repositories 
of genetic diversity and represent a vital source of genes for future 
security in many dimensions, (Stolton et al., 2006) from the food we 
eat to the trees that shade our streets and clean our air. In light of the 
growing concern over the predicted impacts of both climate change 
and a massively growing world population on biodiversity, taking action 
to conserve genetic diversity is no longer an option – it is a priority if 
humankind is to survive. 

“Genetic Reserves (synonymous terms include genetic reserve 
management units, gene management zones, gene or genetic sanctuaries, 
crop reservations) conserving wild species in their native habitats with the 
objective of: management and monitoring of genetic diversity in natural 
wild populations within defined areas designated for active, long-term 
conservation” (Stolton et al., 2006). With this recognition many protected 
areas are playing a more active and collaborative role in maintaining 
regional or local genetic diversity. 

In the case of local food security here in Tucson, organizations such as 
Native Seed Search - which collects and conserves native wild edible 
and arid adapted seed - is collaborating with natural areas to promote 
both in-situ conservation of wild species and ex-situ conservation through 
the cultivation of genetically diverse native food producing species in 
partnership with local tribes, farmers, and community members. 

Of course, in the grand picture, this work is to prevent decline in 
biodiversity and ultimately populations vulnerable to disease, death and 
ultimately collapse. Massive losses among urban tree and or agricultural 
productions provide examples where such collapse has occurred in mono-
cultures which, in their lack of diversity, become highly susceptible to mass 
disease and die off. Biodiversity is the backbone for resilient healthy 

ecosystems which maintain and support many dimensions of human quality 
of life and ultimately survival (Stolton et al., 2006).

UPAs Management & Justice

UPAs may provide various benefits, however in light of historical inequity 
and displacement, it remains important to reflect on who receives these 
benefits, and in what dimensions UPAs can meaningfully support and 
promote inclusivity, equity, and meaningful recognition of the traditional 
and local cultures of Urban Protected ‘places”

Increasingly, UPAs are seeing the necessity of developing place-based, 
participatory models to approach the question of sustainability of 
social-ecological systems, or integrated systems of societies and their 
environment (Berkes and Folke, 1998). For example, Folke et al. (2002) 
suggest that many of our environmental problems are in fact complex 
systems problems that are not easily dealt with using conventional science 
and management. “Rather, they require alternative approaches, such as 
adaptive management and resilience thinking. They see comanagement 
(or the sharing of management power and responsibility between 
governments and local people) as necessary to produce flexible, 
multilevel governance systems in which institutional arrangements and 
ecological knowledge are tested and revised in an ongoing process 
of trial and error. This arrangement has been referred to as adaptive 
comanagement.” (Folke et al., 2002; Olsson et al., 2004) “It is relevant to 
the question of building resilience (shock-absorbing capability) towards 
sustainability in a world of uncertainty and transformations” (Berkes & 
Turner, 2006). At the heart of such management practices is a highly 
participatory, justice-based approach which seeks to redistribute power 
and maintain and build diverse and inclusive participation conservation.

Equity 

Through the management and conservation practices, UPAs support and 
promote equity. According the IUCN, UPAs are obligated to support 
equity in the following ways (Lausche, 2011):

• Distributional equity is associated with the distribution of benefits (e.g. 



financial revenues from eco-tourism), and burdens (e.g. loss of access 
to natural resources or sacred sites).

• Procedural equity relates to how decisions about the protected 
area are made, and the extent to which stakeholders are able to 
participate. This aspect of equity also includes issues of transparency 
of governance, and methods of redress in cases of conflict relating to 
the protected area’s management.

• Recognition in the context of equity relates to acknowledgment and 
respect for stakeholders, as well as their social and cultural diversity, 
and their values, rights and beliefs.

Successful conservation depends on communities retaining a feeling of 
self-esteem and self-respect and being fully aware of the significance 
of traditional cultural and spiritual values within the protected area. 
This does not condone that changes may be needed in societies and 
communities that have practices of inequity and exploitation, traditional 
or newly generated. However, conservation programs themselves could 
become a catalyst for such changes, if sensitively introduced by either the 
community itself or by external agents. (Lausche, 2011)

Social equity in protected areas is described in the following terms by the 
IUCN, “Protected areas should also be established and managed in close 
collaboration with, and through equitable processes that recognize and 
respect the rights of indigenous and local communities, and vulnerable 
populations. These communities should be fully engaged in governing 
and managing protected areas according to their rights, knowledge, 
capacities and institutions, should equitably share in the benefits arising 
from protected areas and should not bear inequitable costs.”

Ultimately, equity is important not just for humans, but for the success of 
protected areas in conserving biodiversity. Without such engagement, not 
only are many potential perspectives and needs of urban populations 
excluded, but it reinforces exclusionary processes which cut off the 
communities’ connections to and potential positive support for and role in 
supporting conservation in their community.

Cultural and community inclusivity

Protected areas designation & management has often been imposed 
on top of long developed knowledge systems of local communities and 
people and has, in many cases, undermines traditional knowledge-based 

management which had developed and adapted for hundreds if not 
thousands of years (Trzyna et al., 2014). 

Discussed later in this review at length, Traditional knowledge, has a 
significant contribution to make in a range of contemporary issues faced 
by all of humanity, including sustainable livelihoods and economies, 
governance, climate change and, not least of all, conservation (Kothari, 
2009). For traditional ecological knowledge to survive in protected areas 
there needs to be support and acknowledgment for the continuation 
of the social, cultural, economic and political contexts within which such 
knowledge thrives. This means the full recognition of the territorial, cultural 
and political rights and responsibilities of indigenous peoples and local 
communities, and increasing use of various governance types of protected 
areas including. (Dudley & Stolton, 2010)

As Dudley and Stolton describe (2010) “There has been a shift away from 
old ideas of protected areas always being equivalent to exclusion to a 
new more inclusive approach, including principles of free prior informed 
consent and the use of a full range of governance types within protected 
areas. Protected area staff need to be trained not just for their biological 
skills but also for awareness of how to manage appropriately for 
different cultures and cultural values and to be able to communicate the 
full range of protected area values to a variety of audiences. Combining 
a good variety of management and governance types in any protected 
area system will help to ensure that coverage and representativeness are 
enhanced. It will start to address gaps in the system and also connectivity. 
Additionally, and perhaps most importantly for sustainability, it will 
certainly improve public support for conservation.” A crucial factor in 
the success of such culture-specific and human rights-based experiences 
is capacity-building for the indigenous peoples and local communities 
concerned, which facilitates their administrative participation and 
institutional reform.
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Reconciliation Ecology

Summary

It is increasingly being recognized that traditional conservation 
strategies - such as reserve-based approaches - will not be enough 
to meaningfully mitigate current trends in mass biodiversity loss on an 
urbanizing planet. In this context, reconciliation ecology seeks reconcile 
urban habitats with their natural analogues, e.g., modifying walls to 
support climbing vegetation, preparing nesting places for predatory 
birds on high rise buildings, or building green walls and roofs with 
substrates supporting different species. Further, in bridging social and 
ecological systems, reconciliation makes a critical link between social 
knowledge production, placemaking and ecological resilience outcomes. 
Reconnecting people with nature is not only important to conservation 
of the world’s diversity. Through the intentionally crafting of socio-
ecological relationships, it is also increasingly important to maintaining 
the sense of place, social cohesion, and inclusive participation. This being 
required to build not only ecologically healthier, diverse, and resilient 
communities, but more equitable, just, and inclusive urban environments 
which protect, promote and reflect the interdependent cultural and 
biological diversity of our communities.
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Introduction

In review, maintaining urban ecosystems and biodiversity offer a suite of 
benefits to urban communities.  Successful management of biodiversity 
and ecosystem services based on multi-scale, multi-sectoral, and multi-
stakeholder involvement promotes urban equity and access to the 
benefits which these ecosystems provide. Perhaps most important, 
urban ecosystems cultivate a connection to nature, and offer unique 
opportunities for learning and education about a resilient and sustainable 
future. As such, Cities have a large potential to generate innovations 
and governance tools and therefore can—and must—take the lead in 
sustainable development.

The Limits of Conservation

Across the board conservation researchers increasingly acknowledge 
that rich biodiversity can exist in cities.  This biodiversity and ecosystem 
services connected to this biodiversity are critical natural capital. As such, 
maintaining functioning urban ecosystems can significantly enhance human 
health and well-being. 

While urban development has had huge negative impacts on natural 
ecosystems, as the discussion of protected areas in urban regions shows, 
this same interdependency can be used to promote biodiversity and 
support healthy natural ecosystems. Urbanization therefore presents 
challenges but also opportunities. In the next two to three decades, we 
have unprecedented chances to vastly improve global sustainability 
through designing systems for increased integration of conservation 
practice into the design, planning, development and livelihoods of urban 
communities through exploring how urban communities can play more 
active roles as stewards of biodiversity and ecosystem services, both 
within and beyond city boundaries (Rosenszweig, 2003). 

However, within urban areas is has been increasingly recognized that 
traditional conservation methods, such as the reserve-based models and 
restoration practices will not be enough to save many of the world’s 
increasingly threatened species. Not only are we running out of land to 
restore and preserve, but conservation can no longer “separate” itself as 
a nature apart from humans. As Michael Rosenzweig, former director of 
Tumamoc Hill discusses:

 “The truth is, that more often than not, even less land is available 
for restoration than for reservation.” This shortage of land – and the 
traditional perspectives that “real’ nature can only be found in untouched 
swaths of natural parks and other protected regions – is a real problem. 
While restoration and reservation ecology certainly have their place 
and importance in conservation strategies, increasingly, there is a need 
to creatively reconcile, and mutually adapt spaces for both human and 
natural use.” 

As human dominance of ecosystems spread across the globe, humankind 
must become more proactive not only in trying to preserve and restore 
components of earlier ecosystems and services that they displace, but also 
in imagining and building whole new kinds of ecosystems that allow for a 
reconciliation between human development and biodiversity. Populations 
and the “assemblages” of species (diverse or otherwise) that evolve 
under urban conditions may well represent what holds for much of Earth’s 
terrestrial biodiversity in the future.

Reconciliation Ecology & Going Beyond Traditional Conservation 

Conservation in and near urban environments must grapple with the 
“urban landscape” and become more integrated and adapted the unique 
barriers to conservation in such areas. Where it is not possible to restore 
and sustain urban ecosystems in line with that of a pre-existing state 
(due, for example, to irreversible changes and disturbance), some studies 
argue that one should rather aim for a stable supply of critical ecosystem 
services and conservation of species that are adapted to human 
presence (Weinstein and Reed  2005; Weinstein  2008), or reinvent 
urban landscapes recognizing novel ecosystem features (Seabrook et al.,  
2011). 

A more recent approach to enhancement of urban ecosystems is 
reconciliation ecology, based on an assumption that urban landscapes 
are unique and thus require a different approach compared to more 
traditional endeavors (Dearborn and Kark, 2009). The approach aims 
to reconcile urban habitats with their natural analogues, e.g., modifying 
walls to support climbing vegetation, preparing nesting places for 
predatory birds on high rise buildings, or building green walls and roofs 
with substrates supporting different species of plants and arthropods 



(Lundholm and Richardson  2010). This kind of green innovation can 
also supplement more traditional restoration efforts by, e.g., enhancing 
connectivity and habitat diversity in the urban landscape (Pickett et al., 
2013) (Rosenszweig, 2003).

Principles of Reconciliation Ecology

Re-envisioning the Human – Nature divide
As can be seen, today conservation approaches are in need of 
approaches / strategies which acknowledge and meet the unique 
challenges and opportunities of urban environments. While reconciliation 
ecology as a concept was born relatively recently, the desire to reconnect 
human and natural systems in ecological research and problem solving 
isn’t new.  

Underlying reconciliation ecology is a perspective which embraces the 
inherent interconnectivity and interdependency of human and natural 
systems. While traditional conservation approaches often focus of 
“natural” areas separate and distinct from urban systems, “reconciliation 
ecologists believe increasing biodiversity within human dominated 
landscapes will help to save global biodiversity” (Elmqvist et al., 2013). In 
order to better understand the significance of this perspective, it is helpful 
to review the larger field of urban ecology in which this paradigm shift 
occurred.  

While urban ecology is understood and applied in numerous varied 
ways across many disciplines, it generally encompasses the notion 
of interconnected human and natural systems. While it has a long, 
interdisciplinary evolution, urban ecology’s inception perhaps most 
definitively arises in late 60’s, with the formation of the field of landscape 
ecology, led by Karl Troll and Richard Foreman, and design thinkers, 
such as Ian McHarg, Anne Spirn, and others working to apply ecological 
principles in urban development and design practice. At the heart of this 
“new” way of thinking was viewing human environments not as artificial 
islands, but as interconnected and interdependent (granted highly 
disturbed and changing) complexes of natural systems and processes. 
In other words, humans too, are a fundamental and undeniable part of 
“nature.”

“A history of disassociation of biodiversity, ecosystems, and urban 
development alongside a belief in technological solutions gave rise 

to a logic of urban planning that made it possible to imagine that the 
governance of urban life could be separated from the provision of food, 
water and other ecosystem services on which all human life depends”  
(Pickett et al., 2013).

Where previously traditional urban development and ecological science 
had made stark delineations “real nature” or natural systems and 
urban “artificial” areas, it has been increasingly recognized that such 
delineations are not only false but grossly undermine efforts to rethink 
and advance sustainable development.   

Systems and Connectivity 

Today, researchers and practitioners working to promote conservation in 
and around urban areas now regularly incorporate and advance what 
could be called “urban ecological” thinking in their approach, including 
heavy emphasis on systems and processes based problem solving 
approach and ultimately designing and managing development in ways 
which will mutually benefit and sustain human and natural communities as 
one, functioning system (Elmqvist et al., 2013). 

Ecology, in line with broader urban ecological thinking, focuses on 
connectivity and interdependence of highly complex systems. It erodes the 
urban-nature divide and reinforces our connection to and responsibility 
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for the environment in numerous ways.  Creative approaches to 
maintaining and reestablishing Connectivity is especially important in 
urban environments where constant land-use change and development 
have caused widespread habitat loss and fragmentation.

Large natural areas are increasingly isolated, within a matrix of human-
dominated landscapes and seascapes (Elmqvist et al., 2013). This 
isolation affects the movement of species and the flow of ecological 
processes necessary for the provision of ecosystem services that are 
essential for human well-being. Connectivity is a concept that recognizes 
that habitats and species function best as part of a large, interconnected 
network that is maintained and protected for nature by involving people. 
Therefore connections to the wider semi-natural and natural landscapes 
are an essential feature for many protected areas.

However, reconciliation involves rethinking these connections in urban 
environments and leveraging unique or atypical methods for restoring, 
these systems.  For example, in some urban areas that are shrinking 
in population or economic activity, new and emerging challenges are 
associated with vacant or abandoned land and buildings. Aggregated 
to the city level, the size of these unused areas can present new 
opportunities for vegetation regrowth and challenges for urban renewal 
(Elmqvist et al., 2013).

Something is Better than Nothing 

Reconciliation is all about supplementation and incremental change. In 
line with urban ecology focused projects, rather than aiming to develop 
complete “fixes” or re-create new or pristine natural areas, it builds 
on opportunities to supplement and create appropriate substitutes for 
habitat in urban environments (Rosenszweig, 2003). 

How effective can a series of ad-hoc, scatter shot attempts to support 
biodiversity be? This comes back to a common debate in conservation 
and landscape ecology regarding the values and effectiveness of “single 
large” vs “many small” habitat reserves. The logic of large reserves is 
often that in taking care of larger “keystone” species in large habitat 
areas, that this will inherently be suitable for most other smaller species. 
However, we see that such areas - often chose for scenic rather than 
habitat value, are not suitable for many species, and represent some of 
the less diverse regions both in terms of habitat structure and biological 

diversity (Lienert, 2004). While it does some good, it has now also been 
recognized that small and even micro habitat patches, combined with 
linking habitat corridors, can have a huge impact on biodiversity by 
creating a series of diverse, small niches for a variety of species. For 
example, with the growing popularity of backyard habitat and bird 
feeders, many urban areas are seeing species richness and occurrence, 
including some rarer species, increase within urban areas. Just one 
example that combined smaller efforts within urban areas can not only 
maintain but improve biodiversity, especially among more urban adapted 
species such as birds.

Beyond Biodiversity – Bio-cultural diversity conservation

Reconciliation ecology however in some ways moves beyond biodiversity 
conservation.  Today, ecology affirms that humans are intrinsic parts 
of ecosystems not only “functionally,” but that their values and cultural 
beliefs, which motivate their actions, are aspects of these systems 
(McDonnell and Pickett,1993). As Ricardo Rozzi (Clarke, 2016) has 
pointed out, preserving human cultures is an important aspect of 
conservation. 

Reconciliation ecology asks us to depart from the philosophical traditions 
that have separated humans from other animals, in order to understand 
what connects humans, the environment, and the species that co-inhabit the 
environment. The conceptual framework of the biocultural ethic links life 
habits, with specific habitats, and communities of co-in-habitants (“3Hs”), 
thereby emphasizing the great heterogeneity of the human species and 
its interrelationships with biodiversity (Clarke, 2016). This can be also 
considered a moral community on the basis of the concept of kinship (and 
our evolutionary genealogies shared by humans and other living beings) 
and of co-inhabitation, “embedded in the recurrent ecological and 
cultural interrelationships among human and other-than-human beings” 
(Clarke, 2016).

With such understanding one can appreciate how the conservation of 
cultural diversity – namely the diverse cultures that have evolved in close 
interaction with other species and environments – must be part of the 
broader goal of working toward sustainable practices. Rozzi refers to 
this viewpoint as “biocultural ethics” which serves the goal of “biocultural 
conservation.” He views this approach as also capable of addressing 
problems of social and environmental justice that are inextricably linked 



to broader problems of environmental stewardship. (Clarke, 2016)

One compelling example of humans’ interdependent role in the 
coevolution of certain plant species and humans comes from Robin 
Kimmerer. She describes an observation from her experiments restoring 
a wetland with a native sweetgrass species, and the positive impact of a 
certain level of human “disturbance” on its survival. 

“Once our sweetgrass plots were growing, we had to figure out what, if 
any, level of harvesting they could endure without disappearing again 
— because we wanted people to harvest it. Under Western conservation 
paradigms, you’ve got to keep people away, put a fence around 
nature. But we found that plots doubled in vigor and density when some 
harvesting occurred according to traditional guidelines. The ones nobody 
was harvesting did worse.”

We see from experiments like Kimmerer’s that many species, such as 
sweetgrass, have coevolved with humans, to the extent that the plants 
need disturbance (in this case basket makers’ harvesting) to help them 
reproduce. As she notes, “It was a situation where we had to restore a 
human relationship in order to restore the plant. We couldn’t just stick it in 
the ground and call the job done.”

While not all species require such a process, it is important to note 
that restoration is not just about restoring certain dimensions of the 
landscape,  but in many cases, about restoring human relationships to this 
landscape. In this sense, it provides a different frame for conservation, 
and specifically human disturbance, showing not only more ways in which 
humans can “positively” impact their environment, but that many cases, 
human values and actions play a central role in the actual ecological 
processes themselves, going deeper than our “managerial” efforts to 
conserve or restore such processes in a strictly ecological function sense.

The Win-Win – Strategies that reconcile conservation with the needs of 
urban dwellers

Place-based conservation as Placemaking

The biocultural ethic extends the moral community beyond the boundaries 
of the human species. “The worldviews of contemporary ecological 
sciences and of many indigenous cultures similarly support the concept of 

a community of life, rather than a false divide between distinct human 
and natural iterations thereof. In this frame, healthy ecosystems are seen 
as shaping local identity, providing a sense of place and fostering deeper 
insight into nature and ourselves” (Elmqvist et al., 2013).

As an already highly local and contextually driven solution ecologically 
speaking, place-based conservation assists in promoting solutions which 
respond to intimate social spheres as well, and the immediate contexts 
from which people’s core values - sense of place, identity, empowerment- 
arise (Elmqvist et al., 2013). As research shows, place-based conservation 
strategies link social and ecological outcomes, and can- when 
implemented in a justice-focused framework - begin to take on a powerful 
and central role in creating solutions for communities that not only support 
their ability to adapt to and recover from environmental conditions but 
to resist political and economic forces which threaten local identity and 
stability for marginalized residents (Williams et al., 2013).

Notably, researchers in biocultural conservation have shown that urban 
natural areas have a special capacity for facilitating social cohesion and 
the social resiliency this offers (Williams et al., 2013). Because many city 
residents, in general, share positive values about urban natural areas 
irrespective of their cultural differences, interaction with such spaces 
can promote the social cohesion which placemaking strives to create. 
Ecological placemaking of spaces which reflect native or local ecologies 
and cultures in particular facilitates means of addressing trauma and 
fear of erasure by rebuilding and maintaining a space for expression 
and strengthening local identity, especially for marginalized groups. For 
example, the Green Surge Project in Europe, studied hundreds of case 
studies of green spaces across Europe, concluding that urban natural 
areas play an important role in promoting social cohesion in the city by 
providing space for social interaction; relieving stress and fatigue; and 
providing opportunities for volunteering (Green Surge, 2017).

UPA managers and conservation activists and workers thus need to 
recognize the ways in which ecological and cultural values co-produce 
each other in urban environments, and the ways in which natural areas 
manifest and intersects this process -  thus becoming an essential channel 
through which new community values, identities, connections are formed 
and cultivated. With appropriate justice-focused strategies, natural 
areas can become a multidimensional social and political space that is 
meaningful and empowering to all critters, humans included (Bailey et al., 
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2017).  But what strategies can be used to get there?

 Participation and Place

Participatory design is an essential component of placemaking projects 
(White, 2008). The use of strength-based and participatory approaches 
not only highlights the vulnerabilities but also emphasizes the potential 
and strengths of such groups to become actors in prevention and response 
efforts. Asset based community development has arisen as a fundamental 
component of community-driven participatory projects because of its 
empowering effect. While top-down approaches are likely to use an 
outsider’s lens to tell a community, what is wrong, and offer expert 
solutions, asset-based approaches seek to identify existing resources and 
listening to residents to design based on their unique vision and needs. 
These bottom up approaches are essential in accounting for the more 
nuanced challenges, barriers, and needs of local contexts, both socially 
and environmentally.

Ecological Citizenship

Further, socio-ecological connectivity teaches us is that ecological systems 
and processes transcend political boundaries and in doing so, ask of us a 
different sense of citizenship which focuses stewardship as a component 
of civic duty (Clarke, 2016).  A central opportunity of greater civil society 
engagement in the conservation agenda is the fostering of ecological 
citizenship – a new set of values reframing the relationship between 
people and nature, reframing rights and obligations, and supporting 

changed behavior toward sustainable socio-ecological outcomes (Moll, 
2005; Li et al.,  2005; Jim and Chen, 2006; Hagerman, 2007; Wolch,  
2007; Karvonen, 2010).

Participatory governance creates a foundation for collective action 
through creating shared visions/scenarios (Peterson et al.  2007; 
Seymoar et al.  2010 ). This collective action has very real and tangible 
conservation outcomes in urban environments. Government agencies/
local authorities working in conservation can increased their capacity by 
cooperating with professional civil society organizations in activities, such 
as mass tree plantings, invasive species control, and other restoration/ 
conservation projects (Pincetl  2010). Involvement and education of 
citizens can also contribute to environmental monitoring (Dearborn and 
Kark, 2009). Adaptive co-management strategies in some communities 
focus on urban gardens and parks; these strategies highlight how user 
groups can be recognized as sources of local ecological knowledge and 
management capacity to support ecological processes and respond to 
change (e.g., Barthel et al.  2005; Colding et al.  2006; Andersson et 
al.  2007). Participatory management endeavors can also enhance other 
social benefits - such as urban greening programs in poor neighborhoods 
using volunteers contributed to both enhanced ecosystems and increased 
ecological awareness while giving people commonly excluded from the 
job market valuable work experience.

A Shared Citizen Science Project

As Rozzi states, “It should remind us that cities are very good environments 
in which to promote ecological awareness, and that there is nothing quite 
so interesting as an ecological experiment in progress, especially when it 
emerges as a result of people’s intrinsic love for [or sense of civic duty] 
toward nature” (Clarke, 2016). Supported by rich literature in social 
science, in combination with ecological and environmental discussions, 
this idea opens the possibility for an approach that fundamentally links 
ecological citizenship to environmental literacy by putting more agency 
in the hands of the citizenry, and encourage people to be self-educators 
through their interactions with their environments. It is easy to see the 
problem of environmental literacy as conveying knowledge from experts 
to lay people, in order to get unaware or uneducated people to alter 
their behavior. However, that kind of knowledge flows in one direction, 
and often dead end. As Rozzi describes, that approach looks something 
like this, “teach more about environmental science (and related subjects 



like natural history), at an earlier age, teach it better, and keep driving 
home the message throughout people’s lives.” There is nothing wrong with 
such teaching, but another goal would be to empower people realize 
that they are capable of making correct decisions even without a lot of 
expertise or extensive education. While perhaps not attuned, all humans 
are capable of observing what is around them and linking what they 
observe to their values or their culture. It is just a matter of being more 
attuned to and critical of this process in order to better understand 
what they think is worth preserving and their role that process. That is, 
“ecological knowledge is not just about conveying information; it involves 
a way of thinking” (Clarke, 2016).

Reconciliation and Resilience Building

While the connection to biodiverse environments itself provides some 
of the benefits described earlier, such as health, security, and improved 
quality of life, the accumulation of the benefits over time is often not 
considered. Reconciliation ecology thus goes beyond a set of outcomes, 
to the systems of knowledge, interactions and reflection that help build 
the resilience and adaptive capacity of communities which ensure these 
benefits will continue (Tonino & Kimmerer, 2016). 

In many ways, the “benefits” of solutions in reconciliation ecology are 
aimed beyond the benefits of ecosystems services to the ways in which 
we manage and continue to produce these benefits over time. But unlike 
traditional conservation, this is achieved by acknowledging that the ways 
in which we “value” ecosystems does not capture many of the dimensions 
of human relationship to the environment or the ways in which ecological 
and cultural contexts and values inform and co-produce each other’s value 
(Gavin et al., 2015). 

Reconciliation in the design and management of ecosystems, makes a 
critical link between social knowledge production and placemaking to 
ecological resilience outcomes. Reconnecting people with nature is not 
only important to conservation- for the place-based and management 
outcomes described above – but because there is a tendency for people 
to use the biodiversity present in the landscape as a point of comparison 
for future trends (Elmqvist et al., 2013).

Thus, the concept of resilience encompasses a need to manage change, 
not only in an ecological sense, but with an understanding of the local 

cultural knowledge which is produced in the process of change and which 
informs humans adaptive capacities to these changes. (Folke, 2006) 
Resilience is linked to “humankind’s accumulated reserve of learned 
responses to the environment that make co-existence between man and 
nature and self-recognition possible” (Folke, 2006). Designs and solutions 
in reconciliation ecology are not just, but create spaces which residents 
can actively make, access, manage, and connect to, creating important 
space in which social perceptions and connections and adaptations to a 
changing environment are established and maintained.

Reconciliation on Tumamoc and Beyond

If reserves such as Tumamoc may not be enough for conservation in the 
long run, and reconciliation ecology can help in bridging the gap and, 
then where do reserves and UPAs intersect?

Based on this fundamental coupling of social and ecological wellbeing, 
the IUCN recently launched the Earth Stewardship project, which seeks 
to change the way that ecological science and society intersect. This 
project calls for ecological and environmental researchers to more 
meaningfully engage the public in knowledge building and participation 
in conservation. Urban protected areas like Tumamoc Hill, which house 
active research on the ecological problems of our region create important 
repositories of immense ecological knowledge, research, and solutions. 
As well loved and connected to the community as it is, this positions UPAs 
like Tumamoc Hill to be important bridges in disseminating conservation 
practice, knowledge and solutions into the community. Small scale, place-
based conservation strategies may not only help protect and conserve 
Tumamoc on site, but may provide toolkits and learning opportunities for 
residents to adapt such strategies to their own backyards.
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Saguaro researcher Alice Boyle applies penicillin to a very old individual in 
an effort to improve the health of  older saguaro populations



Traditional Ecological Knowledge

Summary

Conservation knowledge and strategies have been dominated by 
predominantly European, western scientific, white, academic perspectives for 
centuries. This review discusses what TEK is and why it often dismissed and 
undervalued as “legitimate” knowledge by the scientific community. Focusing on 
stories and insights from contemporary native ecological researchers, such as 
Robin Kimmerer, the review uncovers many of the biases inherent in “objective” 
science, and how TEK provides key scientific lessons which strengthen and build 
on knowledge - not only into ecological systems, but perhaps more importantly, 
how human culture and even subjective experiences play a critical role in 
supporting and in some instances sustaining these systems. TEK knowledge 
systems for indigenous peoples of the southwest and Tumamoc in particular are 
highlighted, including the “plant emergence” stories and land-ethic perspectives 
of the Tohono O’odham people. 
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Introduction

To practice reconciliation ecology, we must pay close attention to not 
only our treatment of the land but the values we cultivate in how we 
perceive and treat the land. Conservation does not come naturally; it 
has to be learned. As Vickers (1994) puts it “‘conservation’ is not a state 
of being. It is a response to a people’s perceptions about the state of 
their environment  and its resources, and a willingness to modify their 
behaviors to adjust to new realities.” One significant dimension of this 
observation is that people’s learning opportunities should not be stifled 
in pursuit of top-down (“internationalized”) conservation (Holt, 2005). 
Conservation, or lack thereof, should be sensitive to local history, identity 
and culture. (Berkes, 2006). This link between the survival of cultures 
alongside biodiversity is central to the understandings and contributions of 
traditional ecological knowledge to conservation thought and practice. 

What is TEK?

Traditional ecological knowledge (TEK) is sometimes used synonymously 
with environmental or indigenous knowledge. It often involves knowledge 
about the plant and animal names, uses, beliefs, practices, and 
interspecific interactions of culturally significant species and ecological 
processes of local peoples. Local knowledge (also variously referred to 
as traditional, indigenous, community, customary or practical knowledge) 
refers to the long-standing information, wisdom, traditions and practices 
of certain indigenous peoples or local communities. In many cases, 
traditional knowledge has been orally passed for generations from 
person to person. In the past, cultural trans-mission of TEK often occurred 
during informal learning experiences that took place during the rituals of 
everyday practices (O’Brien, 2014). Some forms of local knowledge are 
expressed through stories, legends, folklore, rituals, songs, art and even 
laws. 

TEK refers to the knowledge base acquired by indigenous and local 
peoples over many hun dreds of years through direct contact with 
the environment. It includes an intimate and de tailed knowledge of 
plants, animals, and natur al phenomena, the development and use of 
appropriate technologies for hunting, fishing, trapping, agriculture, and 
forestry, and a holis tic knowledge, or “world view” which parallels the 
scientific discipline of ecology (Inglis, 1993).

Although the term TEK came into wide spread use in the 1980s, the 
practice of TEK is as old as ancient hunter-gatherer cultures. In addition 
to ecology, the study of traditional knowl edge is valued in a number 
of fields. For exam ple, in agriculture, pharmacology and botany 
(ethnobotany), research into traditional knowl edge has a rich history. In 
fact, in comparison to these fields, the study of indigenous knowledge in 
ecology is relatively recent.

Differentiating TEK & Western Science

However, to understand traditional ecological knowledge, it helps to first 
discuss ecology and primarily western scientific realm of knowledge in 
which the study of “ecology” as it is typically defined evolved. Ecology 
has an extraordinarily broad scope, but it is always centered around 
interactions involving organisms and the structures and processes they 
generate or are involved in. Ecology as a science typically refers to 
two things: (1) the activity that leads to discoveries about organisms, 
environmental interactions, and the structures and processes that result; 
and (2) the body of knowledge, in all its forms, that summarizes those 
discoveries (Pickett et al., 2013).

As native ecological scholar Robin Kimmerer (2002) describes, “Both 
Western science and traditional ecological knowledge are methods 
of reading the land. That’s where they come together. But they’re 
reading the land in different ways. Scientists use the intellect and the 
senses, usually enhanced by technology. They set spirit and emotion off 
to the side and bar them from participating. Often science dismisses 
indigenous knowledge as folklore — not objective or empirical, and thus 
not valid. But indigenous knowledge, too, is based on observation, on 
experiment. The difference is that it includes spiritual relationships and 
spiritual explanations. Traditional knowledge brings together the seen 
and the unseen, whereas Western science says that if we can’t measure 
something, it doesn’t exist. One distinction that is often made between 
local knowledge and modern or ‘western’ knowledge is that unlike the 
latter, it does not separate ‘secular’ or ‘rational’ knowledge from spiritual 
knowledge, intuitions and wisdom. It is often embedded in a cosmology, 
and the distinction between ‘intangible’ knowledge and physical things is 
often blurred. Indeed, holders of local knowledge often claim that their 
knowledge cannot be divorced from the natural and cultural context within 
which it has arisen, including their traditional lands and resources, and 
their kinship and community relations.”



Regardless, traditional ecological knowledge has much in common with 
scientific ecological knowledge. Both traditions derive from the same 
source of systematic observations of nature, and both yield detailed 
empirical information on natural phenomena and relationships among 
ecosystems. Both western scientific knowledge and TEK can be seen 
as having predictive power, when the observations are interpreted in 
particular contexts.

In general, TEK differs from scientific ecolog ical knowledge in a number of 
substantive ways (Inglis, 1993): 

1.TEK is mainly qualitative (as opposed to quantitative);
2.TEK has an intuitive component (as opposed to being purely rational);
3.TEK is holistic (as opposed to reductionist); 
4.In TEK, mind and matter are considered together (as opposed to a 
separation of mind and matter);
5.TEK is moral (as opposed to supposedly value-free);
6.TEK is spiritual (as opposed to mechanistic);
7.TEK is based on empirical observations and accumulation of facts 
by trial-and-error (as opposed to experimentation and systematic, 
deliberate accumulation of fact);
8.TEK is based on data generated by resource users themselves (as 
opposed to that by a specialized cadre of researchers);
9.TEK is based on diachronic data, i.e., long time-series on information on 
one locality (as opposed to synchronic data, i.e., short time-series over a 
large area).

The European American “drive toward perpetual expansion—or personal 
freedom—is basic to the human spirit,” suggests Wilson, “but to sustain it 
we need the most delicate, knowing stewardship of the living world that 
can be devised” (1988, 16). In order to gain a “knowing stewardship,” 
we must understand the world around us as an ecological system of which 
we are a part and in which our actions matter significantly. Further, we 
must attempt to comprehend the folklore of others—their cultural values, 
beliefs, and traditions—as it is expressed and dramatized through their 
narratives (Hughes 1996 – E.O. Wilson).

Science has never been neutral in relation to indigenous peoples, lands, 
resources and devel opment. The struggle to control lands and resources to 
facilitate development is the princi pal feature of the relationship between 

indige nous peoples and governments worldwide. Science is based on 
discovery, and has provided the foundation for the industrialization of the 
earth and the concentration of wealth in the hands of those nations with 
the greatest scientifi c capacity. 

As Inglis puts it, “Traditional ecological knowledge is not another frontier 
for science to discover. When you contemplate the linking of tradi tional 
ecological knowledge and science in order to support the healing of 
Mother Earth, I ask you to resist seeking to discover. I urge you instead 
to accept what is obvious. Traditional ecological knowledge is based 
on mutual well-being and sharing. In our severely disrupted global 
environments, traditional eco logical knowledge is now essential for our 
mutu al survival. The benefits of traditional ecological knowledge can be 
shared when there is respect, understanding, the recognition of traditional 
rights, and the recognition of existing indige nous stewardship of many 
regions of the earth.” (Inglis 1993)

TEK has and does contribute to the body of ecological knowledge in a 
number of ways including:

1.Traditional knowledge for new biological and ecological insights. New 
scientific knowledge can be derived from perceptive investigations of 
traditional environmental knowledge systems

2.Traditional knowledge for resource manage ment. Much traditional 
knowledge is rele vant for contemporary natural resource management, in 
such areas as wetlands. “Rules of thumb” developed by ancient resource 
managers and enforced by social and cultural means, are in many ways 
as good as Western scientific prescriptions(Gadgil and Berkes, 1991).

3.Traditional knowledge for protected areas and for conservation 
education. Protected areas may be set up so as to allow resident 
communities to continue their traditional lifestyles, with the benefits of 
conservation accruing to them. Especially where the local community 
jointly manages such a protected area, the use of traditional knowledge 
for conservation education is likely to be very effective (Gadgil et al., in 
press).

4.Traditional knowledge for development planning. The use of traditional 
knowledge may benefit development agencies in providing more realistic 
evaluations of environment, natural resources and production systems. 
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Involvement of the local people in the planning process improves the 
chance of success of development (Warren et al., 1993).

A biocultural lens for Conservation:

Globally, traditional ecological knowledge (TEK) allowed for the 
preservation, protection and respect of natural environments, as well as 
reinstating the place of humans within the natural world. These cultural 
and historical backdrops are essential in shaping the perception of 
nature and ethical foundations and determining how people act towards 
environmental justice (Prasad, 2018).

Humans participate in the biophysical ecology of place, but also in the 
symbolic, cultural, and linguistic structures and processes of biocultural 
landscapes. Human perceptions and understandings of biological diversity 
are embedded in and define our lives, from language and culture, to 
technology. “The compound term  biocultural  makes explicit the role that 
the “cultural lenses” of any human “observer” (including scientists with 
their research methods, and conceptual taxonomies) have in shaping the 
construction and interpretation of biodiversity concepts. In turn, the ways 
humans perceive and understand biodiversity and their environment 
influence the ways humans inhabit ecosystems, and modify the structure, 
processes, and composition of living beings, from molecular to global 
scales (Clarke, 2016).

Despite the co-defining processes of biological and cultural processes, 
Western science explicitly separates observer and observed. As Robin 
Kimmerer (2002) describes “It’s rule number one: keep yourself out of 
the experiment. But to the indigenous way of thinking, the observer is 
always in relationship with the observed, and thus it’s important that she 
know herself: As I watch that bee and flower, as I study how water moves, 
as I observe the growth of the grass in this meadow, I understand that 
the kind of being I am colors how I see and feel and know. Furthermore, 
my presence might even be influencing how the world is working around 
me. It’s important to recognize the relationship that exists between the 
observer and the observed.”

She goes on to critique the frame of the scientific methods as a truly 
objective process. “In Western science we believe our technologies and 
how we frame our hypotheses will eliminate our bias. A traditional 
perspective instead celebrates the relationship. A young person is going 

to see things differently than an old person. A daughter and a mother 
and a grandmother will see in different ways. All of these perspectives 
should be brought to bear. Rather than isolate them, we can incorporate 
them into the learning process” (Tonino & Kimmerer, 2016). 

Thus TEK represents not only repositories of vast ac cumulations of 
traditional knowledge, but experi ence and perceptions that link humanity 
with its ancient origins and shape our very way of seeing the world. Their 
disappearance is a loss for the larger society, not only in what can be 
learned from tradition al skills in sustainably managing very complex eco-
logical systems, but in losing the deeper sense of connection and place 
within these complex processes which shapes our relationship with the 
world around us (Inglis, 1993).

How Does TEK support Conservation?

Traditional ecological knowledge encompasses a wide range of biological 
information which overlaps significantly with content of a mainstream 
course in ecology or conservation biology, however this biocultural lens 
allows TEK to contribute to conservation in a number of unique and 
profound ways. 

TEK and cultural and environmental resilience

As biocultural heritage stresses, there is a real value and need for  the 
recognition of multiple worldviews as they serve as the foundation for 
different sets of knowledge about the natural world and our species’ 
place in it (Prasad, 2018). Conserving diverse sets of knowledge can 
provide human and biological communities with greater adaptive 
capacity to cope with current and future disturbances.

“Ecosystems sustain themselves in a dynamic balance based on cycles 
and fluctuations, which are nonlinear processes ... Ecological awareness, 
then, will arise only when we combine our rational knowledge with an 
intuition for the nonlinear nature of our environment. Such intuitive wisdom 
is characteristic of traditional, non-literate cultures, especially of American 
Indian cultures, in which life was organized around a highly refined 
awareness of the environment” (Capra, 1982).

“Resilience, as the capacity of a system to absorb distur bance and 



“Himdag saved us. Now it’s our turn to save 
himdag. The language is in danger of being lost. 
The ceremonies are in danger of being forgotten. 
Our connection with the land has been weakened. 
The lessons that helped us survive in the Tohono for 
thousands of years are in danger of being forgotten 
forever.”

-Damien Carlos, Tohono O’odham Youth

reorganize while undergoing change so as to still retain essen tially the 
same function, structure, identity, and feedbacks (Walker et al., 2004) 
- it is about a system’s flexibility in the face of change. This capacity, in 
turn, depends on the degree to which the system can self-organize and 
build its capacity for adapting” (Berkes & Turner, 2006).

While traditional western science is drawn toward such principles, self-
organization and adapting is not something that happens by itself or 
mechanistically. Rather, as Berkes describes “it de pends on a complex 
of people’s decisions and actions.” Conservation and the development 
of conservation thought and practice is very much so based on the 
perceptions of the status of a resource or group of resources and 
ultimately a society’s willingness to modify practices to conserve 
resources and adjust to new realities (Berkes & Turner, 2006).

As Kimmerer (2016) describes, “Many traditional cultures have naturally 
developed this adaptive capacity over time. The ecological history of 
a place is passed down through foodways, through stories around the 
campfire, through and through ceremonies performed on certain dates 
in honor of the cycles — such and such natural event tends to occur 
around a specific date. And this knowledge has adaptive significance. 
If you don’t pay attention, you’re going to go hungry, or you won’t be 
able to find the medicine you need. It’s imperative that you collect and 
safeguard knowledge over the years. Western science — or, at least, 
ecology — has a growing appreciation for this basic truth: if we don’t 
have a handle on our fisheries and forests, we’re in huge trouble.” 

TEK and Adaptive Management

Thus what TEK teaches us is that it is not only futile but also 
counterproductive to try to eliminate disturbance events and crises 
impacting a system. Instead of trying to find technological fixes to 
environmental problems as we now so often do,  the emphasis should be 
on maintaining diversity (biological/ecological and cultural/institutional), 
as the raw material or memory for self-organization, and creating 
conditions that facilitate or en hance learning. Such an approach “shifts 
the emphasis from efficiency goals (such as maximum sustained yields in 
ecosystem services) to resilience and from a static, equilibrium  centered 
worldview to one that is dynamic, multiequilibrial, and rich with cycles 
of renewal, creating diverse learning opportunities” (Berkes & Turner, 
2006). 

The latter worldview is not far from ancient traditions of wisdom that see 
sacred rela tionships and cycles in all manifestations of nature. 

Such a dynamic worldview is evident in many of the traditions and 
languages of southwest indigenous communities. The Papago, for example 
abhor the idea of making definite statements. For example, a person 
must have no doubt as to how close a rain storm must be before one may 
properly say t ’o tiu: (It is going to rain on us), rather than tki ‘o tiu:ks 
(something like: It looks like it may be going to rain on us). Such language 
arises from careful observation of and honest reflection of natural 
conditions on which their way of life depends. (Nabhan, 1982)

Environmental knowledge of native peoples thus develops by feedback 
learning and adaptive management. As in the case of the Papago, one 
must see and experience the rain many seasons before being able to 
accurately predict and communicate the likelihood of a storm event. 
However, patience is key, as the elaboration of knowl edge may take 
a long time to develop, and practices based on such knowl edge even 
longer. Such an approach, using thinking from resilience, adaptive 
manage ment, and multiequilibrium systems, leads to the view that 
indigenous re source management systems cannot simply be explained by 
survivalist or coincidental traditions but are adaptive responses that have 
evolved over time with careful cultivation (Berkes & Turner, 2006).



35

“Listen. The ears of the com are singing. They are 
telling their stories and singing their songs. He knew 
that would be true. “ 

—Linda Hogan, Papago Elder

Role of TEK at Tumamoc – Plants and People

“What people, plants, and landscapes we have lost and are losing and 
what it is about them we may yet find.?” (Hughes, 1996)

The Tohono O ’odham have lived in the deserts of southwestern Arizona 
and northern Mexico for centuries, interacting with their environment and 
gaining intimate knowledge of desert botanical communities. Traditional 
oral narratives of the O’odham often illustrate and describe the Tohono 
O ’odham interrelationships with Sonoran Desert botanical communities. 
These stories embody and express the reciprocal relationship between the 
Tohono O’odham and the plants they cultivate or harvest from the wild 
(Huges, 1996).

Anthropologist Jennifer Hughes describes the ecological underpinnings 
of many of the stories and the valuable knowledge they portray. 
Because so many of these stories are centered on plant lifecycles and 
phenology in correlation with O’odham way of life, she calls the “plant 
emergence narratives.” As she describes “Tohono O ’odham conceptions 
of nature and culture intersect, at least in part, in their stories of plant 
emergence. They embody cultural attitudes, values, and assumptions 
and dramatize their physical, cognitive, and moral responses to the 
human condition. These responses reveal how the Tohono O ’odham see 
the world and communicate their vision with O ’odham people and to 
other folk groups. Plant emergence narratives articulate knowledge of 
traditional agricultural practices, the existence of and dependence on 

native plant species (such as multiple varieties of corn), and rain-bringing 
ceremonies. In addition, these narratives dramatize the reciprocal 
relationship between the O ’odham and their desert environment” 
(Hughes , 1996) In line with this, to historian Donald Worster describe 
that O’odham agriculture “demonstrated an intimate knowledge of the 
desert ecosystem, stream hydraulics, and agronomy. But theirs was not a 
science devoted to the technical conquest of nature; rather, it aimed more 
modestly at achieving a secure coexistence and a thrifty subsistence” 
(Worster, 1985).

Hughes further describes, “Tohono O ’odham plant emergence narratives 
dramatize the moment where language touches the earth and meaning 
springs forth, and in such moments and from such meanings.” She describes 
the importance of the subjective experience that is lost in much of western 
science but is maintained in TEK, “we must “try to understand not just 
the environment whose problems worry us but also the ‘we’ who choose 
to understand and worry about those problems in ways that are quite 
peculiarly our own” (Hughes, 1996).

Stories such as the “people plant the corn” and “coyote scatters Saguaro 
Seed”  tell valuable stories which convey intimate knowledge of how to 
survive in Desert conditions - dictated by only two short planting seasons 
per year, and even these were subject to the unpredictable patterns 
of monsoon rains. This precarious existence required awareness and 
knowledge of cultural beliefs associated with planting and harvesting and 
broader ecological and environmental processes over time. 

For example, the stories of saguaro emergence dramatize cultural 
attitudes about the saguaro as a wild plant with ritual and subsistence 
value, one they would regret losing. Botanical knowledge is articulated 
through these narratives, including descriptions of the saguaro and its fruit 
and information about where saguaros grow~“high on the west side of 
the mountain” where “there was nothing but rocks and where no animals 
nor Indians ever hunted” (Enos 1945, 68; Wright 1929, 117).
These traditional cultivation systems and the stories that dramatize their 
practice are successful in the desert environment. “To this system, and 
other traditional agricultural practices, we must turn for knowledge of 
cultivation methods and cultural attitudes about plants in the wake of the 
incredible loss of cultural and biological diversity in our contemporary 
global communities” (Hughes, 1996). This is important not only culturally, 
but ecologically as well. “Decreasing numbers of O ’odham farmers, 



declining quantity and quality of their harvests, diminishing seed-saving 
and seed-collecting skills, and weakened or stressed genetic compositions 
contribute to the loss of genetic diversity in crop plants, “rendering crops 
more vulnerable to epidemic attack—a situation that rarely occurs in 
unmodified traditional agroecosystems” (Altieri and Merrick, 1988). 
For in considering how and where we are experiencing biodiversity, we 
see that the decline in biotic diversity has involved “primarily the loss of 
distinct populations and parts of ecosystems, rather than the extinction of 
entire species or ecosystems.” These smaller populations add up, and the 
accumulated losses - of culture, knowledge, and species diversity, matter.

So how do we maintain this connection to these immediate ecological 
factors and communities in need of attention and care? For the O’odham, 
“the very concept of emergence associated with the origin of human life 
coincides with that of the plant kingdom. Tohono O’odham approach to 
cultivation rests on the foundation of reciprocal responsibility between 
plant and human worlds.” (Hughes, 1996). In the stories of how cultivated 
and wild plants come to the O’odham, and in the practices themselves, 
personal relationships with their food and the wild environment of 
which they are a part become stronger through emotional and cultural 
dramatization.

By looking at these narratives as dramatizations of the kinship between 
human and botanical worlds, it becomes clear that non-indigenous 
peoples tend to view the world through an anthropocentric lens. As 
Kimmerer describes “Plants are radically different from us, and we tend 
to see “others” as inferior. Since most plants don’t exhibit rapid motion, we 
assume they do not exhibit behaviors. Because they do not have the same 
sensory organs and nervous systems that animals do, we assume that they 
have no sensation. Yet they sense the world in ways that are completely 
beyond us, such as perceiving very long and short wavelengths of light. 
We don’t understand plant intelligence very well, so we tend to dismiss 
it as nonexistent or primitive. But we also used to think that the world 
was flat. If we would embrace the possibility of plant intelligence and 
investigate it without any anthropocentric bias, we might be surprised by 
what we learn. Then there’s the philosophical barrier to acknowledging 
plant intelligence: it would mean including plants within our circle of 
ethical responsibility. If we assume that plants are just objects, we are free 
to treat them however we please — they are of no moral consequence. 
If, however, we acknowledge the intelligence of plants, it would have 
significant implications for how we use them” (Kimmerer, 2016).

Keeping Traditional Ecological Knowledge Alive

Transmission of TEK

However, traditional Native American religions and rituals may have been 
affected, or even lost, as traditional agricultural methods were replaced 
by plows and cattle, indigenous plant and animal species disappeared, 
and religious beliefs and rituals were not only dismissed by settlers and 
missionaries as “savage” but actively oppressed and forbade. Diseases 
decimated O’odham populations, land was settled, peoples were 
displaced, water rights were taken, forced cultural integration through 
reeducation programs and oppression, new plant and animal species 
were introduced over many years and at different times. (Hughes, 1996). 
Much was lost.

The traditional agricultural and cultural relationship between the Tohono 
O’odham and their landscape has changed, although the long- cultivated 
awareness of O’odham identity and attachment to the arid environment 
remains fertile. (Hughes, 1996) Much of this knowledge is still alive, 
resulting from years of stored experiences with the desert that may 
contribute to improved species diversity and ecological restoration, and at 
best, understanding o f and appreciation for a distinct human community 
and the mindfulness and conviction with which they approach landscapes, 
both human and ecological. 

These complex social learning experiences that occur via cultural 
transmission have been studied extensively by Boyd and Richerson 
and colleagues (Boyd and Richerson, 1985). Typically, cultural 
transmission occurs vertically, from parent or grandparent to child, or 
horizontally, from siblings and peers (Cavalli-Sforza and Feldman, 
1981). Knowledgeable elders, particularly mothers and grandmothers, 
are identified as important transmitters of cultural food knowledge 
(Hewlett and Cavalli-Sforza 1986). Today in the United States, such 
opportunities for cultural transmission with family members during nature 
experiences are more rare, particularly for urban children. Researchers 
have identified differences in nature knowledge between urban and rural 
children and between majority culture and Native American children, 
with the Native American children exhibiting clear signs of ecological 
reasoning in comparison to their non-native majority counterparts. 
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(Ross et al. 2003). Similar divides are evident among urban and rural 
children. Unlike urban children with few outdoor experiences, rural 
children are often introduced to hunting and fishing at an early age by 
knowledgeable elders, providing “intimate” learning experiences which 
may positively influence what children know about nature and their innate 
sense of ecological reasoning (Ross et al., 2003). Findings suggest that 
cultural support for nature learning and direct learning experiences may 
play critical roles in the intergenerational transmission of TEK and its 
persistence in younger generations ((Tang & Gavin, 2016)

However, much of this knowledge is still being lost. As Kimmerer describes 
“I once came across a study that said people in my grandparents’ 
generation could easily recognize a hundred distinct plant species. Those 
people lived on the land. They sat in the trees’ shade on hot days. They 
related to plants as a daily presence and a vital resource. Today the 
average American can identify fewer than ten plants. That breaks my 
heart in two ways: I’m sad because we are so much poorer without the 
plants’ company —“species loneliness,” some have called it. And I’m sad 
for the plants, because we’re not appreciating them. Here they are giving 
us these gifts, and we don’t even bother to learn their names. How do we 
get people to care about endangered species and ecosystems if they 
can’t appreciate nature’s diversity?” 

Letting plants be the teacher

Much of the loss of this knowledge has to do with the way in which 
ecological education is framed. Robin Kimmerer describes the importance 
of recognizing and celebrating the human and cultural dimension of 
botanical education in particular, through the field of ethnobotany. 
Ethnobotany is the study of the relationships between plants and people. 
Its original focus was on the material uses of plants by indigenous people 
— who were then called “primitive” people. Today, in addition
to looking at material uses, ethnobotanists study how people think about 
plants and interact with them in all realms, from the material to the 
spiritual (Kimmerer, 2016). 

As Kimmerer (2016) further describes, “My ethnobotany class is held in 
the field, where the plants can be our teachers. The only way to really 
understand the gifts that plants offer us is to roll up our sleeves and get 
busy. So my students and I build our own shelters. We weave baskets. 
We spend time making dyes and medicines. We gather wild edibles for 

a feast. My students say, “Wow, you can eat cattails and lichens?” Yes, of 
course. Take a stroll through the forest, and almost everything you see is 
edible or medicinal or useful in some way.”

As she discusses, ethnobotany challenges the objective scientific lens and 
celebrates and embraces, rather than dismisses, human relationships with 
and perceptions of nature. This emphasizes different, more immersive and 
engaged strategies and approaches to ecological learning, which can 
often more effective than traditional observational methods. As Kimmerer 
further describes:

“Teaching ethnobotany is different from teaching botany. When I taught 
regular botany in the classroom, we learned root anatomy by studying 
textbook graphics and samples under the microscope. My ethnobotany
students harvest spruce roots, which are long and strong, and use them 
to sew together birch-bark baskets. I guarantee that after a day of 
gathering and cleaning and working with spruce roots, my students know 
more about them than somebody who spent two weeks looking at cells 
under a microscope” (Kimmerer, 2016)

As such, many studies have shown that simple interactions (not necessarily 
focused on ecological learning) can also have significant impact on 
ecological literacy. Showing that human interaction with nature, even 
within a more subjective or personal lens or space, still creates and 
supports meaningful ecological learning. For example,  here in the 
southwest, nature-based activities such as hunting and park visitation are 
associated with a greater ability to identify wild Sonoran foods stressing 
the important role that experience plays in the acquisition of knowledge. 
(O’Brien, 2014)

Kimmerer stresses the important of highlighting these personal 
experiences as learning in order to encourage people not only in their 
ecological knowledge but in their sense of their ability to have a positive 
impact on natural systems. “When I ask, “What are the ways that humans 
can be beneficial for the land?” they don’t have much to say. That is 
dangerous. A lot of environmental-science classes are fear and disaster 
driven. The basic question they ask is “How can we mitigate the damage 
that we do simply by being alive on earth?” That’s fearful thinking. We 
need to consider ways humans can live that embody the concept of mutual 
flourishing; that are good both for the land and for us.”



The importance of story telling

“To try to escape value judgments that accompany storytelling is to miss 
the point of history [and literature] itself, for the stories we tell, like the 
questions we ask, are all finally about value.... What do people care most 
about in the world they inhabit? How do they use and assign meaning 
to the world? What sort of communities do people, plants, and animals 
create together?” (Buttimer and Wallin, 1999)

In stories, this meaning is at the core not only of transmitting ecological 
knowledge from generation to generation, but cultivating the values which 
support action based on this knowledge. The values infused in stories, 
which along with knowledge, transmit profound sense of our ethical, 
personal or spiritual connection to the natural world which drive how we 
perceive and therefore treat and manage our resources.

“For the O’odham, stories are the primary method for translating this 
knowledge to younger generations. These stories provide subsistence for 
the peoples, not only in terms of the knowledge required to meet needs 
for biological nourishment, but sustenance for the cultural and spiritual 
development of the O’odham and their worldview. If we pay attention 
to the knowledge articulated in these stories, the opportunities to learn 
about the interrelatedness of human and ecological communities are 
immense” (Nabhan, 1982)

As Gary Nabhan describes “We must learn to acknowledge and 
appreciate a variety of cultural worldviews as dramatized in traditional 
oral narratives and rituals, for “not only genetic information,” but “culture 
as well as nature” are “inscribed in these seeds” and in these stories.
(Pollan, 1991). Such stories hold the key for communities to maintain 
biodiversity and the evolutionary interactions which allow us adapt to 
continually shifting environmental conditions (Reid and Miller, 1989). 
And further, such stories keep identity of place and people alive, aiding 
in the fight against the tides of acculturation, assimilation, and economic 
change that affect[s] virtually every human population on the planet. 
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Literature Review Key Takeaways Summary

Reconnecting Culture & Nature in Conservation

• Reframe and expand the primary goal of conservation to include 
cultural diversity, acknowledging the interdependency of cultural and 
biological diversity in conservation

• Acknowledge and seek to utilize the vast repositories of local and 
indigenous knowledge in conservation approaches

• Adaptive management and sustainable cultural practices more 
frequently arise in strong socio-environmental networks, meaning the 
stronger nature-culture connections help us adapt and build resilience 
to changes in our environment

• Embrace both subjective and objective approaches and solutions -  
highlighting personal experiences as learning in order to encourage 
people not only in their ecological knowledge but in their sense of 
their ability to have a positive impact on natural systems.

Rethinking the role of urban areas in conservation

• Rich biodiversity does and can exist in urban environments, in fact 
mitigating trends in biodiversity loss depends on humans playing a 
more active role is weaving conservation strategies into the urban 
fabric

• Acknowledges the importance of urban protected areas in bridging 
the gap between “urban” and “natural” areas and the critical role as 
nodes for dissemination of socio-ecological knowledge, participation 
and solution generation for urban ecological solutions

• Stresses the importance of more participatory, community-driven 
conservation solutions in building 

• Encourage the cultivation of ways of life and ways of thinking 
connected to nature, rather than just knowledge about nature

Once Sided Conservation Knowledge

Western scientific knowledge has dominated conservation research and related 
solution building for centuries, both separating nature and culture through 
objectivity and dismissing the vast repositories of knowledge held by local and 
indigenous populations - some reaching back thousands of years. 

Lack of diverse participation in conservation

The development of a false divide between “nature” vs “man-made” or 
“artificial habitats such as cites not only created unsustainable urban systems but 
largely disconnected urban residents from access to nature and participation in 
stewardship and conservation practices. This process is also fraught with a myriad 
of environmental health and justice concerns where many groups, namely the 
urban poor and certain racial and ethnic groups, have been marginalized and 
actively excluded from participating in and benefiting from ecological spaces in 
and around urban areas.

Traditional modes of conservation fall short in two important areas which 
are critical to consider in addressing conservation in and around urban areas 
and building solutions which can protect and promote cultural and biological 
diversity on an urbanizing planet.

Reconciliation ecology and biocultural conservation theories offer powerful 
insights into how to promote more effective and inclusive conservation strategies 
suited for urban areas with strong socio-ecological networks.



Case Reviews
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Overview

The following case studies were selected in response to the literature reviews 
as sites and project which critically reexamine and advance how designers are 
reconnecting culture & nature in conservation and rethinking the role of urban 
communities in conservation. 

Nature Areas Interpretation
• Pinacate Visitor Center 
• Arizona Sonoran Desert Museum
• Scottsdale Desert Edge Discovery Center
• Red Hills Visitor Center
• Adventure Woods at Holden Arboretum

Reconciliation Ecology
• Natalie Jeremijenko Butterfly Bridge & Moth Cinema
• Gilles Clement Matisse Park in Lille & La Tiers du Pasayage
• Las Vegas Desert Living Center
• Bees n Blooms - Lavender labyrinth
• Native Seed Search
• Tumamoc Sketchbook
• Cuentame Mas?

Traditional Ecological Knowledge
• Tempe Demonstration Garden
• Native Seeds Search
• Santa Fe Botanical Gardens



Design Implications
• Heavy emphasis in the interpretation is placed on the local 

culture and the stories and significance of the natural area 
to native peoples. 

• Visitors have the option of spending 2-3 hours enjoying 
and exploring the visitor center area, or if prepared, 
spend another 3-4 hours on a dirt road, viewing the 
representative craters of the reserve. The visitor center 
thus provides a much needed, accessible alternative for 
people to enjoy the site in numerous ways

Schuk Toak Pinacate Visitor Center

Designer: Unknown
Location: Sonoran Desert, in the Mexican state 
of Sonora
Year Built: 2000’s

Project Overview
A World Heritage Site, The Reserve is a vast heap of 
archaeological remains that go back more than 20,000 
years. It is an important cultural site for the Tohono O’odham 
people, who consider the Pinacate Mountain the place where 
the creation took place. The visitor center offers interactive 
displays were you can learn about the geology of the area, 
its biodiversity, as well as learn about the ancient inhabitants 
and their cosmology. Displays include compelling profiles, such 
as that of Juan Carvajales, the last ‘pinacateño’ who lived on 
the land in the early 20th century, and historically significant 
features, such as the salt trails. Short informative outdoor trails 
describe the biological and geological aspects of the reserve, 
and provide access to nearby dunes.
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Project Overview
Jeremijenko says, “We all know that moths are attracted to 
light. Instead of destroying them with the light, let’s promote 
them.”  By creating an environment that supports pollinators, 
like moths, we can celebrate these amazing creatures while 
also developing their habitats. These shows shoots lights over 
a garden filled with nectar and host plants, and billboards 
or blank walls to project the shadows of moths and other 
nocturnal insects and they bounce around and upon this 
habitat. The result is a show that helps attendees connect 
with these amazing insects.

Design Implications
• Introduces users to complex issues of biodiversity 

through playful, interactive displays
• Creatively turns a common interaction with nature 

that is typically taken for granted by humans and can 
negatively impact wildlife into a positive, mutualistic 
experience for moths and humans

• Offers innovative and novel strategies to revise, for 
instance, public lighting design, in ways that benefit 
other species

Moth Cinema

Designer: Natalie Jeremijenko
Location: New York, installation
Year Built: 2015



Design Implications
• Utilizes wondrous engagement, humor, and play are ways 

to engage people in a direct pragmatic way–seriously
• Promotes an experience for people that helps people 

develop an awareness and vocabulary for expecting 
and even demanding systematic support of urban 
biodiversity.

Project Overview
Jeremijenko explains, “The butterfly bridge connects patches 
of habitat that we know characterize islands of biodiversity 
of contemporary cities. Being able to systematically address 
and connect those areas of wildlife habitat gives butterflies a 
way to safely cross instead of smearing into your windshield, 
and brings awareness to the fact that species are crossing 
here. This project addresses this by asking “Where are 
these patches of viable habitat? How do we stitch them 
together?” The solution - the butterfly bridges - are incredibly 
inexpensive and could be placed almost anywhere.

Butterfly Bridge

Designer: Natalie Jeremijenko
Location: Socrates Sculpture Park, New York 
temporary installation
Year Built: 2012
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Design Implications
• The Arizona-Sonora Desert Museum is widely recognized 

throughout the world as a model institution for innovative 
presentation and interpretation of native plants and 
animals featured together in ecological exhibits.

• The outdoor displays are near completely blended with 
the natural environment, providing a more direct and 
immersive connections for visitors. 

Project Overview:
Not a “museum” in the usual sense, it is a composite of plant, 
animal, and geologic collections with the goal of making the 
Sonoran Desert accessible, understandable, and valued. The 
98-acre Desert Museum is a fusion experience: zoo, botanical 
garden, art gallery, natural history museum, and aquarium. 
The site includes: 21 interpreted acres with two miles of 
walking paths through various desert habitats 230 animal 
species 1,200 types of plants. The Museum’s conservation and 
research programs are providing important information to help 
conserve the Sonoran Desert region. The Desert Museum’s Art 
Institute inspires conservation through art education and gallery 
exhibits. The Museum’s publishing division, ASDM Press, has 
produced over 40 books and guides on the natural and cultural 
history of the Sonoran Desert region. 

Arizona Sonora Desert Museum

Designer: Established under direction of 
William H Carr
Location: Tucson Arizona
Year Built: Founded in 1952



Project Overview
Funded in part by a grant from the Arizona Department of 
Water Resources the Tempe Women’s Club Park was converted 
to a Xeriscape Demonstration Garden in 1995 to promote low 
water use plants and desert landscaping practices. Interpretive 
signage and plant identification plaques were installed to 
provide useful information for visitors considering converting 
from a high water use landscape to a more desert friendly low 
water use landscape. Located on 4.5 acres of desert terrain in 
north Tempe the current demonstration garden has undergone 
a major retrofit in the 2005 seasons.

To help promote low-water use plants locally the City of Tempe 
and the Arizona Municipal Water Users Association published 
in 2005 a free brochure entitled “Landscape Plants for the 
Arizona Desert”. Using this new publication as a planting 
guide, all 39 tree species and 45 shrub species were planted 
in groups of three to display the various growth habits found 
among a single species.

Design Implications
• Shows ways to supplement interpretation with tools for 

visitors who seek to implement such projects in their homes
• Incorporates TEK and indigenous rainwater harvesting 

methods into the demonstrations - showing the connection 
between TEK and water conservation in urban desert 
communities today

Tempe Xeriscape Demonstration Garden

Designer: Unknown
Location: Tempe, AZ
Year Built: 2000’s
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Project Overview
Unbuilt interpretive center designed for the entry to the 
McDowell Sonoran Preserve. Conceptually focuses on 
interpreting the desert through four questions. What is this 
place? What don’t we see? What can we learn from living 
in the desert? And what future do we want to create. The 
preserve was designed to advance the McDowell UPA as a 
model for restoration and ecological systems protection and 
research, and ultimately part of a global movement for local 
preservation efforts.

Design Implications
• Examines the relationship between preservation 

and sustainability, and how an experience creates 
knowledge, empathy, love and protection.

• Many current things cannot be seen by guests or hikers 
(and will remain that way) but can be reproduced as 
part of the experience. Creating “windows” to the 
preserve demonstrates the outcomes of ecological 
protection and can be displayed with images, film and 
possibly a live feed, including a water hole that attracts 
species, petroglyphs, archaeological sites and eagle 
nests, as examples. 

• The design is open, blending indoor and outdoor spaces 
so that visitors get a complete experience and so that 
nocturnal animals can freely move through the area.

Scottsdale Desert “Edge” Discovery Center

Designer: Swaback Partners - Separate consultants 
used for concepts and interpretive designs
Location: Scottsdale, AZ
Year Built: Unbuilt Concept



Project Overview
Native Seeds/SEARCH has around 1,900 varieties of seeds 
in its seed bank, but saving seeds is only a small aspect 
of what it does. “The goal is to increase the resilience of 
our agricultural systems and our food systems in our region 
through the application of the locally adapted crop diversity 
and climate appropriate agricultural practices, It does 
this through providing access to arid-adapted crops and 
educating the public about native plants.”

It also tries to convince local farmers and gardeners to use a 
different model for their agriculture. Most farmers use plants 
that require a lot of resources, like water, and produce a lot 
of material. Native Seeds/SEARCH tries to convince them 
to use a model that requires fewer resources but has lower 
output

Design Implications
• Weaves environmental mission (climate change resilience) 

with a core mission and corollary need to preserve the 
culture of the Southwest

• Builds model for community sharing and ex-situ 
conservation through their community seed library where 
people’s backyards and sharing spirit are helping 
preserve cultural knowledge and genetic diversity of 
local crops.

Native Seed Search

Designer: Gary Nabhan, Mahina Drees
Location: Started in Tucson, AZ
Year Established: 1983
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Project Overview
The Desert Living Center (DLC) is a 5-acre Conservation 
Garden designed to promote sustainable gardening practices 
within the Mojave Desert. The Garden is located within 
the 180-acre Las Vegas Springs Preserve, which serves as 
a resource center for the people of Las Vegas. The DLC 
demonstrates desert appropriate plantings, low water use 
practices and energy conservation design through display 
gardens, hands on exhibits, and formal plantings. Located 
within the garden is a desert wetland demonstration area, 
which is a constructed wetlands machine that funnels all grey 
and black water from the 180-acre preserve and reclaims it 
for use in the DLC toilets and gardens. 

Design Implications
• Approach consolidates the related design professions 

of landscape architecture, interpretation, environmental 
graphic design, art, sculpture, advertising, and 
marketing. This combination results in cohesive, organized, 
educational and thoroughly enjoyable visitor experiences 
that enhance the individuality of the gardens, collections 
and architecture. 

• Incorporates the layout of space, subtle messages and 
visual clues, sculptural reinforcements and architectural 
enhancements

Las Vegas Desert Living Center

Designer Deneen Powell Atelier. Immersive 
Experiential Learning Designers
Location : Las Vegas
Year Built: 2000’s



Project Overview
The two acres of “Ojos y Manos: Eyes and Hands” offer “the 
largest place in Santa Fe that has all native plants, all things 
that are really indigenous and grow here,” strongly focuses on 
educating people about native plants, their uses and cultivation. 
A sunken, rounded amphitheater is surrounded by three levels 
of plantings that will host food crops, as well as five levels of 
seating that can accommodate about 150 people. Three outdoor 
classrooms with an adjustable shade structure are nestled among 
plants and rocks on the upper level of the space, along with an 
horno plaza, which includes a small and larger horno, and is likely 
to host a number of cooking and baking demonstrations. This 
and several other areas include benches, as well as rocks, where 
people can pause and ponder their surroundings.

Design Implications 
• Seamlessly renders ethnobotanical garden as a learning 

landscape 
• To cut down on intrusive signs or informational displays, the 

garden has created an app that visitors can download for 
free.

• Incorporated into the amphitheater’s levels are two stretches 
of rocks upon which visitors will be welcome to climb, as well 
as learn the geology of the state, since all the native rocks 
are represented.

Santa Fe Botanical Garden Ojos y Manos  
Ethnobotanical Exhibit

Designer: W Gary Smith
Location: Santa Fe New Mexico
Year Built: 2015
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Project Overview 
Visitor center located in Saguaro National Park west 
provides spectacular views of mountains and Saguaros 
right from its back porch. The visitor center has cultural and 
natural history exhibits of the Sonoran Desert. 
The center is unique and significant for its 15 minute 
program called “Voices of the Desert”, giving a Native 
American perspective of the Sonoran Desert. After the 
showing, the projection screen and curtains are drawn back 
to reveal as massive 180 panorama of the natural desert 
to a profound and sometimes tear jerking effect in the 
audience.

Design Implications
•  Interpretive materials use human scale and storytelling 

to help frame and translate the sensitive ecological 
processes of arid adapted ecosystems. Interpretive 
displays give the desert a voice.

• Focus on indigenous landscape history and culture

Red Hills Visitor Center

Designer: National Parks
Location: Saguaro National Park West
Year Built: Unknown



Project Overview
An11-acre organic farm started in the spring of 2016, where 
we produce lavender and a variety of lavender products, 
honey and wax from ten colonies of honey bees, cut flowers 
for arrangements, and pollinator-friendly, drought-tolerant 
trees. The Bees N Blooms lavender labyrinth contains more 
than 900 lavender plants and a half-mile of meditative, 
lavender-scented pathway to walk. We created Bees N 
Blooms to engage the environmentally sensitive connections 
among flowers, trees, birds, pollinators, humans and the 
biosphere.  Building on existing knowledge of sustainable and 
regenerative agriculture, we have incorporated a diverse 
collection of pollinator and bird-friendly crops into the 
landscape and set aside a portion of the land for wildlife 
habitat.

Design Implications 
• Bees N Blooms utilizes strategy called regenerative 

farming, which acknowledges that nature works best 
when there is a diversity of plants and animals in 
the system. Insect pest populations can more easily 
be controlled when natural enemies such as birds 
and predatory insects are present. But to keep these 
beneficial organisms in agricultural landscapes and make 
sure that they can thrive, they must have a place to live, 
food to eat and no exposure to toxic pesticides.

Bees n Blooms

Designer: Susan Kegley
Location: Santa Rosa, CA
Year Built: 2016
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Project Overview
This is a discovery garden—a garden where children are 
encouraged to explore, to dig, to find nature’s treasures, and
to learn from this experience. Different than most children’s 
gardens—this has very naturally looking and build structures 
within the existing woods with tempting items sprinkled 
throughout to entertain and spark exploration.

Design Implications
• Immersive interactive exhibits expose visitors to forest / 

woods ecology in a very physical way, allowing them to 
explore and engage different habitats in different ways.

• Children are encouraged to “act as animals” and engage 
in animal behaviors, such as harvesting, collecting and 
hoarding nuts in stow cubbies, and climbing in trees. 

Adventure Woods at Holden Arboretum

Designer: Deneen Powell Atelier. Immersive 
Experiential Learning Designers
Location: Holden Arboretum
Year Built: Unbuilt



Project Overview 
This project is an ongoing collaborative between Tumamoc 
Hill Researchers, artists and the community and seeks 
to explore a sense of place at a community icon. It’s an 
open sketchbook and journal of art, writing, and science 
done on Tumamoc Hill.

Design Implications
• Utilizes art, observation, and subjective experience as a 

platform for environmental education and engagement

Tumamoc Sketchbook

Designer: Paul Mirocha and Community 
Collaborators
Location: Scottsdale AZ
Year Built: Begun in 2000’s - Ongoing
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Design Implications
• Incorporates a means of collecting data on community 

knowledge, personal connections and story telling at the 
site while providing a platform for community voice and 
engagement with the site.

• Celebrates and memorializes individuals’ unique personal 
connections with the site

Project Overview
The study investigates the values and meanings hikers/visitors 
ascribe to Tumamoc Hill. Although research on the hill has been 
ongoing for decades, most studies focus on the ecosystem on the 
hill, or they attempt to interpret archaeological data from the 
hill in order to understand the social and cultural practices of 
past inhabitants (Fish et al. 2011). Aside from the insights of art 
projects or art collaborations carried out on Tumamoc Hill (Eisele 
2015) (Mirocha et al. 2015), few studies have systematically 
investigated what the site means to the hundreds of its daily 
visitors. A personal reflection in Mirocha et al. (2015) says that 
“many walkers will confide that Tumamoc is also an emotional 
and spiritual sanctuary”

Cuentame Mas?

Designer: Javier Duran & Community 
Collaborators
Location: Tumamoc Hill
Year Built: 2017



Response-ability 
• Demonstrate ways in which humans can have a positive impact on their 

environment
• Bridge perceived separation between human and natural processes, make 

research and learning not just about this process but an active mutualistic, 
stewardship oriented process itself within this system

• Build and encourage participation, not just “engagement”
• Cultivate a way of sensing and knowing the world, don’t just transmit 

knowledge
• Utilize immersive interpretive experiences that allows room for personal 

connections through discovery and exploration

Embrace & Celebrate the Place
• The best conservation lessons come from letting the place be itself, and in 

being itself be the best teacher
• Blur the line between human and nature while maintaining respectful 

distance

Story Telling 
• Give marginalized groups (including nature itself) a voice through 

storytelling 
• Incorporate & build on the power of social networks & connections to 

support the dissemination of conservation knowledge & practice
• Invite responses & build platforms for open community dialogue

Sacred Framing
• Build on people’s inherent personal connection with and respect for nature
• Celebrate nature as or as a part of a higher power
• Cultivate awe, wonder, and embrace users subjective experience

Meet People Where They Are At (in space, time, mentally, power, etc.)
• Make intentional connections in how conservation is relevant to urban 

populations
• Acknowledge inequities and strive to utilize natural areas to level the 

playing field toward greater inclusivity and equity.
• Strive to manifest intangible or abstract natural processes in ways that 

speak to the human “language” - senses, scale, etc.
• Highlight cultural and biological diversity while celebrating difference to 

build understanding and

Through analysis of commonalities across the case reviews, I compiled 
a list of design strategies utilized in reconnecting culture & nature in 
conservation & rethinking the role of urban communities in conservation. 

Case Reviews Design Implications Summary
Strategies

Informing Design Program Development

Contextualize

While protected areas often operate in a social void, in urban areas 
acknowledging and celebrating the context - neighborhood culture, 
sacred and spiritual connections, and the needs of diverse users, etc. 
all play an important role. Contextualizing the interpretive center 
design thus means using place-sensitive, culturally appropriate, 
inclusive and relevant means for users to not only “learn” about, but 
actively make connections between conservation at the site and their 
personal lives

Responsibility

Response-ability is about reframing response-ability as it is typically 
conceived of as a serious reaction to our often negative impacts on 
the environment. Response-ability focuses on how we can have a 
positive impact and makes learning not just about natural systems, 
but as embedded and always active within natural systems in 
everything we do - thus our potential for positive impact in a myriad 
of ways at the site and beyond.

Listen & Tell Stories

Much of conservation learning and knowledge dissemination is done 
informally through social networks - namely story telling.  Story telling 
captures the imagination and personal experience of community, 
celebrating and strengthening inter-personal and bio-cultural bonds.

These various dimensions were distilled into three main strategies 
for interpretive design that complement three key dimensions 
of reframing conservation - knowledge, connection, and 
participation - in beginning to formulate a design program
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KNOWLEDGE CONNECTIONS PARTICIPATION

Strategies

LISTEN & 
TELL STORIES

EMBRACE  & 
CELEBRATE PLACE

SACRED 
FRAMING

MEET PEOPLE 
WHERE THEY 
ARE AT

SUPPORT
RESPONSE-ABILITYCONTEXTUALIZE



Site Assessment
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Inventory
Tumamoc Hill Research Area

Abridged Timeline

The Layers of Tumamoc
• Topography
• Hydrology
• Archaeology
• Desert Lab

The Users of Tumamoc
• Researchers
• Vegetation
• Wildlife
• Community & Neighborhoods
• Biocultural Uses & Perspectives

The Boathouse Interpretive Center Site Inventory
• The Boathouse
• Accessibility
• Context & Site Relationships



Site Assessment Introduction

Inventory -The Layers of Tumamoc

Inventory of the broader context was undertaken in order to examine and distill key features 
and uses of the larger Tumamoc preserve which may be interpreted for visitors entering the 
site through the proposed Boathouse interpretive center. It answers the foundational questions 
of:

What are we conserving?
Who is using / benefiting from the site?

Inventory - The Boathouse

Following this, an inventory of the boathouse looks at key site features and contextual 
relationships which may support or restrict interpretive experiences and connections of visitors 
at the proposed boathouse interpretive center site.

Analysis - How to build diverse knowledge of & participation in conservation at Tumamoc 
and Beyond?

The analysis through the section, summarizes as issues and opportunities, in turn examine how 
these layers can be used to frame user experience of visitors at the boathouse. The subsequent 
analysis thus builds on the initial question of “what we are conserving” by beginning to explore 
and consider the site in ways which address the research question, while drawing from key 
summaries from the literature review and strategies outlined in the case review to rethink 
traditional modes of knowledge of and participation in conservation by reconnecting nature 
and culture and the role of urban communities in conservation.

What is Tumamoc Hill?

“It’s a highly protected wild-lands Sonoran Desert 
mountain, National Historic Landmark, ecological research 
preserve, U.S. Archaeological District, and community 
icon—all of two miles from downtown and surrounded by 
growing urban Tucson.

But there is no single description of Tumamoc Hill that 
is complete. There are many layers to the place, with 
different meanings depending on who you are.”

- Michael Rosenszweig
Former Director of Tumamoc Hill

TUMAMOC
Pronounced Tsyu-ma-moc

• Cemamagi Do’ag (Tohono O’odham)
• Largartija cornuda (Spanish)
• Phrynosoma solare (Latin)
• Regal Horned Lizard (English)
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Tumamoc Research 
Area

Sentinel Peak
“A” Mountain

Tucson Mountain 
Park

Santa Cruz River

Downtown

U of A

Priority Biological 
Management Areas



Circa 5,000 B.C. - 1450 A.D.

Early Civilization Phase

• Maize cultivation carbon dated at 4,000 years ago 
makes Tumamoc Hill and the adjacent area the longest 
continuously habited site in the United States.

• Trincheras built during 2,500 years ago makes them the 
earliest known public architecture in Arizona.

• 400 A.D.  a large village occupies Tumamoc and is 
considered by some researchers to mark the beginning of 
Hohokam culture. 

• Between 700 and 1450 A.D. Hohokam culture matured, 

dominated the Sonoran Desert, and then faded.

Mid 1700’s - Late 1800’s

Early Tucson

• 1757 - The Mission San Agustin de Tucson is established 
on the west bank of the Santa Cruz River near Tumamoc 
Hill.

• 1775 - Hugo O’Conor establishes El Presidio de Tucson 
east of the Santa Cruz River. The modern city of Tucson 
is born.

• Late 1850s and early 1860s - Cattle grazing begins on 
and around Tumamoc Hill. Soon, quarrying of Tumamoc’s 
basalt begins to supply Tucson with native rock for 
building homes, walls and other structures. 

• 1880 - The Southern Pacific Railroad reaches Tucson. 
Railroad executives appeal to the bishop of Arizona 
for a hospital in Tucson. The Sisters of St. Joseph of 
Carondelet establish St. Mary’s Hospital at the foot of 
Tumamoc Hill.

Early to Mid 1900’s

The Carnegie Desert Botanical Laboratory

• 1903 - Shortly after the founding of the Carnegie 
Institution, Scientist Fred Coville proposed the 
establishment of a laboratory to provide facilities for 
the investigation of all facets of desert plant life and to 
determine the differences between desert vegetation 
and more tropical plants. In collaboration with Daniel 
T. MacDougal (director of New York Botanical Garden) 
Tumamoc Hill is selected, and construction of the desert 
lab begins.

• 1905-1915 - Expansion of the lab includes the hiring of 
several scientists who would go on to become well known 
in their field and the formation of the science of plant 
ecology including Godfrey Sykes, Francis Lloyd, Volney 
Spalding and Edith and Forest Shreve

• 1905 - Long-term perennial observation plots established 
by Spalding would become the world’s oldest plant 
observation quadrants.

The Layers of Tumamoc | Abridged Timeline
The crazy awesomeness that is Tumamoc Hill
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1956 - Today

University of Arizona Management

• 1956 - University of Arizona, via a deed from the USA, 
assumes responsibility of Tumamoc Hill

• 1964 - U of A USGS researchers reestablish the old 
Spalding saguaro studies and longitudinal saguaro 
surveys

• 1976 - The Desert Laboratory is designated as a 
National Historic Landmark

• 1981 - Tumamoc Hill is designated by the State of AZ as 
a State Scientific and Education natural area

• 1982 - A series of new permanent plots to study the 
annual wildflowers of Tumamoc Hill are established

• 1987 - The federal historic landmark designation is 
expanded to cover the entire 860 acre ecological 
reserve area

• 2009 - Pima County purchases acreage in Southwest 
of site from the State of Arizona for research and 
conservation

1940 - 1960’s

U.S. Forest Service Management

• 1940 - The Carnegie Institute sells Tumamoc Hill to the US 
Forest Service for $1.00.

• 1940-1960 - The USFS uses Tumamoc Hill as a training 
area for US Marine corps. Most major site disturbance 
occurred during this era including a series of easements  
which allowed quarrying, utility easements and road 
construction and the digging of two large clay pits as 
well as a brick dump area. 

The Future

Collaborative Community Management

• 2018 - Ben Wilder is appointed director of Tumamoc 
Hill. Under Ben’s directorship, Tumamoc Hill

• Under Ben’s directorship, the daytime hours when people 
can walk the hill have been expanded. There are 
benches now and signs to explain the history and the 
ecology. There is even an app you can download free to 
tell the story of Tumamoc.

• Tumamoc and the region face trying to leverage a 
shared love of this special hill into a shared sense of 
stewardship for conservation into the future



Topography

Tumamoc Hill sits on the western edge of the Tucson 
Basin just east of the Tucson Mountains, which reach 
a height of 4687 feet in elevation less than 2 miles 
to the west. The flat-topped summit of Tumamoc Hill 
rises to a 3,108 foot elevation, some 750 feet above 
the Santa Cruz River floodplain bordering the hill on 
the east. Two other distinct hills connect to Tumamoc 
Hill, Sentinel Peak (or “A Mountain”) to the southeast 
and Powderhouse Hill to the northeast. Together the 
hills form an “inselberg” or residual hill, composed of 
alternating layers of lava and sediments. Tumamoc Hill 
is capped by basaltic andesite; high-angle faults have 
down-dropped on the north side, creating a bench 
where the Desert Laboratory is located (Elkins et al. 
1982:16)

Summit
3,108 ft elevation

The Layers of Tumamoc | Geography
60-20 million years of geological processes 

Santa Cruz 
Historic Floodplain
2,358 ft elevation
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Hydrology

An underground ridge of Tumamoc’s 
older volcanic rocks extend eastward 
toward the Santa Cruz River. These rocks 
once forced water to the surface to 
produce a well-watered agriculture plain 
east of the hills, that was used for about 
4,000 years up until the 1930s. 

Santa Cruz River

The Santa Cruz is the lifeblood of 
Tumamoc and one of the primary forces 
behind the settlement of the region. 
The Santa Cruz had perennial flow up 
until the late 1930’s and 40’s, when  
combination of agriculture, damming, 
groundwater pumping depleted the 
Santa Cruz’s surface flows.



Hohokam St. Mary’s Site  
The largest Hohokam village in the immediate vicinity of 
Tumamoc Hill continued to be the St. Mary’s site (ca. A.D. 
850–1150). Years of urban development have obliterated 
most surface signs of the village, but its relevance to Tumamoc 
Hill can still be seen in the presence of an extensive 300-
acre agricultural field that covers the west side of the Desert 
Laboratory property. This plantation remains in excellent 
condition today, with hundreds of terraces, rock piles, and 
roasting pits.

Significant Features 
The Tumamoc Hill prehistoric components include masonry rock 
walls, houses, trails, bedrock milling stations, petroglyphs, and 
agricultural fields below the slopes to the west, which include 
rock piles, roasting pits, check dams, and water control features. 

Issues
• Many visitors of the hill are unaware of the archaeological 

significance of the site. The Hill suffers significant 
disturbance to archaeological features from trespassing 
users who go off trail, with ongoing and significant issues 
with graffiti, theft and other disturbances

Opportunities
• Educational programming and features at the interpretive 

center can provide users better understanding of significant 
features - both those they can’t interact with in remote 
areas of the site, as well as those in close proximity to 
public spaces in need of better protection and awareness 
from visitors 

Tumamoc Hill (AZ AA 16:6 [ASM]), Pima County, Arizona Page 53

Figure 4. Dry farming features, processing sites, and limited activity areas recorded by Masse (1979: 145)
Tumamoc Hill Archaeological Site, Pima County, Arizona.

Bajadas Area & Dry Farming Features
The Layers of Tumamoc | Archaeology
First inhabited circa 2,000 B.C. - 4,000 years of 
human use

Dry Farming Rock Features

Petroglyphs

Grinding Rock
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Bajadas Area & Dry Farming Features

 

 

mates of construction effort and an analysis of Torto-
lita phase settlement structure discussed below. 

 
CIENEGA PHASE VILLAGE: TUCSON’S 

FIRST PUBLIC ARCHITECTURE 
 

The eastern terrace containing the small Cienega 
phase pithouse forms a segment of the massive linear 
features of roughly stacked volcanic boulders and cob-
bles that encircle the Tumamoc summit and the upper 
hill in variable tiers (Figure 3). For significant stretches, 
the term “terrace” is appropriate because the rock 
walls or berms hold sufficient rock and soil fill to cre-
ate a level surface. In some of these stretches, the ter-
race fill also has sufficient width and depth to accom-
modate the dimensions of a pithouse. In other 
stretches, massive walls support little fill, and seg-
ments of both massive walls and terraces are some-
times connected by smaller walls or even single-
boulder alignments. Free-standing walls and terraces 
are often wider than they are tall, with an average 
width of 2.4 m and a maximum width of 9 m. The 
standing heights of walls above ground surface almost 
never exceed 40 cm.  

A very preliminary assessment of the effort in-
vested in constructing these features is based on 
measurements of length and estimated volume of 
stone. Total length of all massive walls exceeds 1.9 km, 
and the total volume, calculated from regularly spaced 
measurements of wall cross-section, approximates 
3,200 m3. The larger boulders in the walls would have 
necessitated multiple persons for transport. Using 
Hard et al.’s (1999:139) labor figure of 1.9 person-
hours per cubic meter of rock for the walls at Cerro 
Juanaqueña, Tumamoc’s massive walls would have 
absorbed 1,013 person/days of labor at 6 hours per 
day, or the work of 100 persons for a little more than 
10 days. In experimental terrace constructions at Cerro 
Juanaqueña, labor for the rock walls represents only 
about 40 percent of the total effort, which also en-
tailed clearing the terrace area, laying it out, reinforc-
ing the base, and filling it with stones and earth (Hard 
et al. 1999:136–138).  

Although it is a rough estimate, the magnitude of 
effort associated with Tumamoc Hill’s huge stone fea-
tures strongly implies the coordinated work of many 
builders, especially if construction took place within a 
limited interval. The Cienega phase pithouse directly 
establishes an early construction date only for the 
eastern terrace segment on which it sat, but the size of 
this segment alone implies a degree of cooperative 
labor. Given the uneven topography of the hill, how-
ever, the encircling layout of the massive hilltop ter-
races and walls reflects a relatively uniform and con-
tinuous plan (Figure 3), suggesting general contempo-
raneity within the Cienega phase. Furthermore, this 

encircling pattern occurs only at Tumamoc Hill and not 
at any of the other Tucson area trincheras sites with 
later Hohokam occupations. A similar encircling layout 
at Cerro Juanaqueña is also firmly dated to an early 
agricultural era before the advent of common domes-
tic pottery. 

Tumamoc’s eastern summit terrace at a minimum, 
and likely the massive linear features as a whole, con-
stitute the earliest known “public” architecture in 
southern Arizona and possibly in the U.S. Southwest, 
in the sense that their construction was a sustained 
and coordinated enterprise entailing a communal-level 
investment of labor. Up to that time, Early Agricultural 
period farmers in Tucson had only come together at a 
comparable scale of effort to construct irrigation ca-
nals. 

The single Early Agricultural period pithouse 
(Structure 8 in Figure 2) was purely a chance encoun-
ter while trenching the terrace; cobble outlines visible 
on the surface have all yielded Tortolita phase ceramic 
assemblages. Our current understanding of the extent 
of the Cienega phase residential component at the site 
is therefore based largely on the fact that the massive 
walls encircle the 6.4 ha (16 acres) summit area occu-

JAzArch Spring 2011 188 Fish et al. 

Figure 3. Massive walls and terraces encircling the Tuma-
moc summit.  

Agave dry farming
and processing sites

St. Mary’s - site of largest 
Hohokam village

Historic paths, rock art, and 
carvings throughout rocky 
slopes

Wagon trails 
and other 
rock features 
throughout

Summit Trincheras

Trincheras on eastern slope at summit
Concentration of trincheras 
and rock structures



Current Uses
In addition to housing research facilities and administration 
the Desert Lab is the primary location for community outreach 
and other events organized and hosted by Tumamoc Hill - 
hosting events and lectures centered on both local and regional 
conservation, as well as artist lectures, public tours, and other 
programming.

Issues
• Access to the Desert Lab along the steep, narrow, one-way 

road is difficult for cars and strenuous for pedestrians, creating 
accessibility barriers for many potential users along with 
awkward conflicts between pedestrian users and vehicles 
accessing the site.

• Public restrooms on site are limited to two porta-potties which 
are over-used and not well maintained.

• While the grounds of the lab are scattered with interpretive 
signage and seating, the lab is still a private facility which 
does not promote or allow public access or interaction beyond 
a handful of organized events.

Opportunities
• Tumamoc Hill needs space for regularly open, publicly 

accessible learning and engagement opportunities. The 
interpretive center can provide a far more accessible space 
for engagement with much needed facilities, programmatically 
and for user comfort, for users visiting the site.

The Layers of Tumamoc | The Desert Lab
Established in 1902, over 100 years of data collection

The Desert Lab Greenhouse

The Desert Lab - Early 1900’s

Artist Lecture at the Desert Lab

Forest Service Era Structure
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Desert Lab Building
Main Offices

Storage Structure

Forest Service Era Structure  
Additional Offices

Forest Service Era Structure 
Flexible Program Space

Public Porta-Potties

Interpretive Overlook

Interpretive Overlook & Garden

To Summit

To Entry

Interpretive Overlook & Garden

The Desert Lab



Researchers

Tumamoc Hill has been home to researchers which have 
made lasting, notable contributions which changed the course 
of environmental sciences today. The Desert Lab was the 
birthplace of the field of restoration ecology and has foster 
significant research and discoveries which form a great 
deal of the foundations of plant ecology and plant research 
today. Of special note is the extensive body of research into 
influences of soils and climate on plant community compositions 
over time, notably including insights into Saguaro’s “boom, 
bust” population cycles. Notable figures include:

• Volney Spalding - Father of restoration ecology - 
established the oldest, plant research plots known 
globally here on Tumamoc Hill

• Forrest & Edith Shreve - The parents of modern plant 
physiological ecology, discovered saguaro’s water holding 
capacity

• Ray Turner - Father of repeat photography, a key tool in 
landscape ecology and tracking landscape change and 
disturbance over time

Volney Spalding Edith Shreve

Ray Turner

Issues
• Despite exciting ongoing research literally happening 

all over Tumamoc Hill at historic and other sites, very 
little opportunity exists for the public to engage with or 
understand research on site.

Opportunities
• Natural areas surrounding the interpretive center site and 

historic boathouse provide greater opportunity to create 
citizen science and hands on research plot areas for the 
community to engage with, participate in, and contribute 
to conservation and research activities on site.

Ben Wilder
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Historic Saguaro Plots

Spaulding 
Plots track 
changes 
in plant 
groupings 
over time

Larry Venable’s 
students studying 
desert annual 
wildflowers



Vegetation & Soils

Tumamoc is rich in plant biodiversity, with 346 different plant 
species known to inhabit Tumamoc Hill (Bowers and Tuner 1985). 
The biotic community at Tumamoc is the Arizona Upland 

subdivision - Sonoran Desert Scrub (Brown and Lowe).

Four major soil associations characterize Tumamoc Hill
• Nickel association - High calcium carbonate causes the soil 

complex to be lighter in color than surrounding soils. Lime 
tolerant plant species such as ocotillo dominate this soil 
association.

• Pinaleno-Palos Verdes association - Because of its clay loam 
texture, the soil has better water retention and supports a 
paloverde-saguaro community

• Anthony-Arizo association - Recent alluvium deposited on 
the floodplain of Silvercroft Wash and five lesser drainages 
originated from the adjacent fans and terraces of the Tucson 
Mountains forms this association.

• Lehman’s Rock outcrop association - Association applies to 
the summit, sides, and toe of Tumamoc Hill. This supports 
paloverde-saguaro community

Subregions

The floodplain and 
riparian subregions 
that once flanked 
Tumamoc Hill are 
now gone. Along 
with the species they 
supported including 
cottonwood, ash, 
sycamore and other 
important riparian 
natives

Rocky Hills & Summit

Bajadas & 
Alluvial Slopes

River & Floodplain
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Dominant Plant Species

Lower Bajadas
• saguaro (Carnegiea gigantea) 
• creosote bush (Larrea tridentata)
• triangleleaf bursage (Ambrosia deltoidea)
• chainfruit cholla (Opuntia fulgida)
• Mohave prickly pear (Opuntia phaecantha)
• cholla (Opuntia versicolor)
• ocotillo (Fouquieria splendens)
• fairy duster (Calliandra eriophylla)

Washes
• foothills paloverde (Parkinsonia microphylla)
• blue paloverde (Parkinsonia florida)
• velvet mesquite (Prosopis velutina)
• catclaw acacia (Acacia greggii)
• whitethorn acacia (Vachellia constricta)
• gray thorn (Zizyphus obtusifolia)

Rocky slopes & Summit
• foothills paloverde (Parkinsonia microphylla)
• saguaro (Carnegiea gigantea)
• ocotillo (Fouquieria splendens)
• desert lavender (Hyptis emoryi)
• Opuntia phaecantha (no common name) 
• brittlebush (Encelia farinosa)
• Berlandier wolfberry (Lycium berlandieri)
• whitethorn acacia (Acacia constricta)

Unique & Noteworthy
• Tumamoc Globeberry
• Buffelgrass - highly invasive
• Amaranth and other edible leafy green annuals 

important to Native American diets

River & Floodplain



Wildlife

Mammals

Birds Reptiles

In spite of rapid adjacent urbanization, Tumamoc Hill is still 
home to many desert creatures. Mammals such as mule deer 
(Odocoileus hemionus), javelina (Tayassu tajacu), coyote 
(Canis latrans), gray fox (Urocyon cinereoargenteus), and 
bobcat (Lynx rufus) are permanent residents of the hill, 
and an occasional mountain lion (Felis concolor) will venture 
on site. The site also supports populations of many smaller 
species such as black-tailed jackrabbit (Lepus californicus) 
and kangaroo rat (Dipodomys sp.). The annual migration 
route of numerous western birds crosses the hill and the 
region. Many transient species such as warblers and orioles 
can be found on the site in spring and autumn. Species 
frequently observed year-round include red-tailed hawk 
(Buteo jamaicensis), mourning dove (Zenaida macroura), 
Gambel’s quail (Callipepla gambelii), and cactus wren 
(Campylorhynchus brunneicappillus) (Steadman 1980).

Javelina Mule Deer Bobcat

Coyote Gray fox Jackrabbit

Red Tailed Hawk Mourning Dove

Cactus Wren Gambel’s Quail

Horned Lizard

Desert Tortoise
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Tumamoc hill hosts a wide range of 
wildlife, providing critical habitat for 
permanent residents as well as a stopover 
for species who may be moving through.



• Washes & Groundwater Stress - Development in the 
floodplain has cut off Tumamoc Hill from its original life 
source - the Santa Cruz River, which no longer flows due 
to groundwater pumping and other development driven 
disturbance. 

• Landfill & Dumping - The lower bajada region has been 
subject to disturbance in the form of a now-retired landfill 
that measures approximately 18 acres. These disturbance 
features, and the close proximity to residential zones with 
numerous non-native plants, have resulted in numerous 
invasive species colonizing portions of the bajada. 

• Utility lines and roadways -  Installation of utility lines 
has caused significant disturbance throughout the site, 
with severe erosion occurring along many of these utility 
channels.

• Quarrying - An abandoned brick clay quarry that now 
serves as a near-perennial artificial reservoir and that 
measures 1 acre

• Cattle Grazing - Before a fence was installed to protect 
the reserve area, the site was open to cattle grazing - 
causing overgrazing, and subsequent issues with erosion, 
and disturbance / alterations of plant communities.

• Buffelgrass / Invasive species - The collective impact of 
many of these disturbances has been a struggle to control 
invasive species and maintain the ecological integrity of 
the site.

Disturbance Factors
Desert Lab
1902

Desert Lab
1902

Santa Cruz from 
Sentinel Peak
Early 1900’s

Santa Cruz from 
Sentinel Peak
Mid 1900’s

Opportunities
• Much of this disturbance is well under control and 

restoration and conservation efforts on site have been 
effective, making Tumamoc Hill (and the interpretive 
site center) a great platform for showcasing strategies 
for successfully addressing ecological disturbance while 
promoting and sharing solutions in the community.
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Buffelgrass creates a flammable understory the causes 
wildfires which devastate non fire-adapted communities 
at Tumamoc Hill

Walkers - With over 1,200 visitors a day, the site is 
subject to significant disturbance and in need of additional 
resources and platforms for community engagement and 
solution building around disturbance issues

Access Points

Trails

Research Area 

Gas Line

Water Line

Electric Line

Tumamoc Hill Road

Landfill Site

Land Ownership

25JAK Properties
Arizona Board of Regents
City of Tucson
McKendree, Sondral
Pima County
State of Arizona



Biocultural Inventory

“Fundamentally linked to the biological diversity at 
the site is the rich cultural diversity of the native and 
local communities connected thereto. These cultural 
communities (such as the Tohono O’odham) offer 
us insights into the mutually reinforcing connections 
between a sufficiently earthly spiritual life, and skilled 
concern for the ecological integrity of the land and 
plants our communities connect with and rely on.” 
(Nabhan 1989)

Tumamoc Hill is remarkably the longest inhabited site in north 
America. With this inhabitation, first by the Desert Hohokam 
and subsequently by their descendants - the Tohono O’odham, 
the site has a long cultural heritage and powerful spiritual 
significance. Indigenous peoples have gained intimate knowledge 
of desert botanical communities over centuries at Tumamoc. While 
disconnected from the O’odham people, the site remains an 
important bridge between native lands and people, and as such 
a crucial cornerstone of ecological wisdom and history.

Opportunities
• With such rich and powerful spiritual, cultural, and ecological 

connections and intersections at the site, the interpretive center 
holds great potential for better representing TEK and local 
knowledges and its many complex dimensions which inform 
not only conservation but sustainable livelihoods and better 
connected communities

• The interpretive center can play a significant role in helping 
keep TEK and traditional stories of the site alive, helping 
represent and bring back lost voices while making relevant 
connections to contemporary conservation issues and current 
needs to heal and reinforce the intersection of culture, nature 
and the sustainable future this may inform for the region.
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“The Tohono O ’odham say that the hahasan (saguaros) look like people 
in the light of early morning and late afternoon when their shapes are 
defined by shadows and the backdrop of an expansive landscape. Some, 
in groups, look like families, they say. On a descriptive level, the giant, 
columnar cacti may appear as gangly human shapes, but, for the O’odham, 
this “humanness” is symbolic of their reciprocal relationships with plant 
communities” (Hughes, 1996)

Ethnobotany is the study of the relationships between plants and people. Its 
original focus was on the material uses of plants by indigenous people — who 
were then called “primitive” people. Today, in addition to looking at material uses, 
ethnobotanists study how people think about plants and interact with them in all 
realms, from the material to the spiritual. 

Ethnobotany challenges the objective scientific lens and celebrates and embraces, 
rather than dismisses, human relationships with and perceptions of nature. This 
emphasizes different, more immersive and engaged strategies and approaches to 
ecological learning , which can often more effective than traditional observational 
methods

Ethnobotanical Species
 

Saguaro Souls & Creation Stories
 
 

Sacred Datura Mesquite Saguaro

Creosote Devil’s Claw Wild Onion

Desert Lavender Agave Wolfberry



Surrounding Community & Neighborhoods 
The west end neighborhoods of Tucson are some of the oldest 
historic neighborhoods in Tucson, all with deep Mexican and Latin 
American heritage. These neighborhoods are predominantly 
Hispanic and historically low - middle income, however many 
of the neighborhoods, such a Menlo Park, are undergoing 
demographic shifts due to gentrification and the expansion of 
Downtown Tucson’s business district.

Collaboration with Tumamoc
Tumamoc has relatively few collaborations involving neighborhood 
communities in conservation projects on the hill. Some 
neighborhoods, such as Panorama Estates, have been involved in 
buffel grass survey and control efforts.

User Profiles
In order to better grasp the experiences of various users across 
Tucson at Tumamoc, I utilized a hashtag search engine to collect 
images linked to hashtags containing the word Tumamoc.  These 
images show a sampling of the images returned in the search, 
showing a diverse representation of community members  
engaging with the site.

Surrounding Community Surrounding Neighborhoods

1. Tucson Park West 
2. Westside Development
3. A Mountain
4. Barrio Santa Cruz
5. Menlo Park
6. Panorama Estates
7. Santiago Hills

8. Barrio Hollywood

Menlo Park Community Mural

Opportunities
• Tumamoc Hill has significant potential to further connect 

with and better represent the rich cultural heritage of 
the surrounding community to which it is connected, while 
empowering historically marginalized neighborhoods 
suffering environmental injustice in engaging with conservation 
and public health in their communities.
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Broader Tucson 
Community Connections 

#TumamocChill
#cactushugger

#saguaroshavesouls
#getoutside

#morningwalksarethebest
#madeittothetop

#simplebeauty
#nature

#highlightofmyyear
#weareallconnected
#beautyallaroundus

#threegenerations
#ohdeer

#transformyoumind
#plantbasedandpowerful



Site Access & Transportation
Numerous transportation paths and nodes exist around the site. 
However, Tumamoc Hill does not have a bus stop adjacent to the 
entry to the site. Pedestrian demand and access to the entry are 
limited. Limited parking makes access to the site further restricted.

Heat Vulnerability and Surface Temperature
As seen in the top right map, Tumamoc Hill borders multiple areas 
which have been identified as having heat vulnerable populations 
by Pima County. 

Poverty
The lower right map shows that the historic barrios along the 
Santa Cruz experience significant levels of poverty. According to 
numerous organizations and neighborhood coalitions in the region, 
the area immediately adjacent to Tumamoc, namely the Mercado 
District and Menlo Park neighborhoods are undergoing significant 
gentrification.

Accessibility & Equity

Issues
• Tumamoc is surrounded by numerous areas suffering one 

or more dimensions of environmental injustice including a 
high population of low-income, heat vulnerable residents 
with limited access to green space. An apparent lack public 
infrastructure provides little opportunity for such groups to 
easily access the site.

Opportunities
• Improvements at the interpretive center site have opportunity 

to assist with increasing accessibility to the site for these users 
while promoting equitable access to green space.
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The Boat House Site

The boathouse site is located at the entry to Tumamoc Hill and includes a swath of natural 
desert adjacent to Tumamoc Hill Road in the proximity of the historic boathouse structure. The 
site serves as a gateway for walkers hiking up Tumamoc Hill road to the summit. At present the 
site fosters little interaction with the public outside of a community shrine located the exterior 
wall of an abandoned adobe structure. However, with many assets, the site holds great 
potential to harness existing connections and pedestrian flows to create meaningful education 
and engagement opportunities for visitors.
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Why is there boathouse in the desert?

The Colorado River and Salton Sea go way back. As an ancient sea bed 
fed by the Colorado, depending on flows, the Salton Sea has been filled 
periodically by the great river every 400-500 years. However, throughout 
the early 1900’s the Colorado river was being heavily altered and re-
channeled for irrigation. Such disturbance left the river in a constant state of 
flux - frequently changing course through sedimentation and unpredictable 
flows, and massive floods.

In 1905, the highly channeled flow took an especially powerful and 
unpredictable turn - or return - toward its historic path to the Salton Sink. 
Efforts were being made to increase flow to the Salton Sink via the Imperial 
canal (also known as Alamo canal) to improve area for farming. Overtime 
canals clogged due to sedimentation. Spring floods in  1905 caused CO 
river to swell and overrun a seat of head-gates and dikes and began 
flowing into two former river beds. For two years to river uncontrollably 
flowed through a new channel and poured toward ancient lake bed in the 
Salton basin, forming the body of water we know as the Salton Sea. 

The Salton Sea, formed in 1905, became ecological experiment of a 
new freshwater lake in the desert. Ecologists across the U.S. wondered: 
what would happen as water evaporated and became saline? Desert 
lab scientists began making expeditions to the Salton Sea to find out - 
following the shoreline and taking careful inventory of plants animals. 
The boathouse was built to support the numerous boat expeditions 
researchers made to document changes in the newly formed desert 
lake over next 15 years

The Ultimate Restoration Experiment

How did this happen?

Boathouse Circa 1910

Boathouse 2018
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<<<
The site of the breach along 
the Southern Pacific Railroad

<<<  Desert Lab 
researchers float on the 
Salton Sea circa 1906

>>> The shoreline 
of the Salton Sea 

drastically changed 
over 15 years



Hydrology & Disturbance

Photos
1. Erosion alongside the roadway
2. Boathouse site shows signs of erosion and flooding 

from area to the west of the structure
3. Public pathways eroding due to uncontrolled runoff 

and flooding from the site area
4. Water channelized along the roadway has been 

heavily culverted in an attempt to divert flows, 
however many are poorly installed, undersized, and 
malfunctioning due to sediment and the listed factors

5. Large culverts at the end of Powderhorn Wash are the 
exit point through which the majority of the site flows 
drain

6. Signs of ponding and make-shift basins and berms 
around the site area show a need for better run-off 
control and flooding solutions

Issues
• Significant runoff, drainage, and erosion issues from 

roadway and utility disturbance exist

Opportunities
• There is significant opportunity for erosion mitigation 

and restoration of the roadside areas via runoff 
capture and utilization through infiltration, swales and 
other features

• Restoration and erosion control features highlight and 
intersect with indigenous historical features on site, 
and can be transformed into interactive interpretive 
features for informing and engaging the public

1 2

3

5

4

6
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Stormwater inlet

Roadway flood paths 

Wash channels

Flood paths

Culverts

Telephone Pole lines

High erosion

Ponding

Existing Structures



Existing signage

Existing research site

Access nodes

Seating

Gates
Utility roads
Tumamoc paved 
Dirt path
Anklam Road
Existing structures
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Accessibility 

Issues: 
• Confusing access control, limited sense of entry
• Limited interpretive signage, most signage is regulatory 

as opposed to education
• Conflict between utility / vehicle access and pedestrian
• Few seating / shaded rest areas

Opportunities
• Enhance pedestrian access and experience while 

creating clearer delineations between vehicle and 
pedestrian flows

• Redirect pedestrian flows in ways that can limit 
disturbance to the site and provide visitors with more 
meaningful and educational engagement with the site

1 2

3 4

5 6

Photos
1. Tugo bikeshare at base of hill
2. Current pedestrian pathways along Anklam road are 

poorly maintained and difficult to navigate
3. Public signage around the site is limited, and largely 

comprised of regulatory and enforcement based 
material

4. The entryway to Tumamoc Hill - lacks visibility and 
clarity for visitors

5. Community shrine - a well-loved but undermaintained 
feature on site

6. Access control at the site is limited to a gate and 
makeshift attempts to direct pedestrian flows



1

2

3

4
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Connections to Context & Site Relationships

Issues & Restrictions
• Site views limited, majority dominated by telephone poles
• Access to & knowledge of locations of archaeological sites is 

restricted

Opportunities
• Take advantage of 180 views to south of boathouse
• Opportunity to interpret / connect users to key site features 

indirectly through viewsheds and physical contextual cues
• Stunning views to the summit of Tumamoc and Sentinel Peak 

provide key opportunities for highlighting the local context
• Highlight the immediate and intimate connections to natural 

desert

Photos
1. Views to Tumamoc summit from roadway near boathouse site
2. Views to Santa Catalina mountains to northeast
3. Immediate connection to desert context from boathouse area
4. Poor views to direct north with telephone poles and raised 

parking structure
5. Tumamoc Tour App 
6. Screenshot of Tumamoc Tour App interface and the story modules 

you can interact with sequentially as you hike the roadway
7. Example of existing interpretive signage structure
8. Example of existing interpretive signage

5 6

7

8



Opportunities

• Despite their physical departure from the site, the O’odham people’s connection to the site 
remains strong, celebrating and highlighting various ways in which provides opportunity to 
tell O’odham stories, relating concepts of Himdag, the O’odham calendar, creation stories, 
medicinal/cultural uses of desert plants to conservation.

• Currently the site is known for and largely interpreted based on western scientific 
knowledge, increase representation of traditional ecological knowledge will be important 
to programming

• Restoration of current runoff systems on site provides opportunity for lessons/engagement 
in water conservation & harvesting - including historic farming and runoff capture 
strategies used by the O’odham

• With thousands of people already using the site for recreation, ample opportunity exists 
to naturally building on and strengthening the connection between access to nature and 
improved mental and physical health. The interpretive center can help highlight and frame 
this interaction to increase ecological awareness.

• Barrio connection to site is established through shrine and can be expanded and 
strengthened to help support and represent community identity and engagement on site.

• While the presence is now gone, the absence of historic floodplain and related plant 
subregions provides compelling lessons in community resilience and sustainable resource 
use surrounding the Santa Cruz, water conservation, and watershed restoration. 

Constraints

• Many voices and cultures are linked to the site, however the 
physical presence of these voices  no longer exist at the site

• Many of the layers of Tumamoc’s rich resources, history and 
activities remain  little known to the public.

• Access from surrounding neighborhoods is limited and few 
opportunities exist for community members to stop, learn and 
further connect with the site in meaningful and relevant ways

• The site does not strongly connect to the barrio despite their 
close proximity and intertwined histories.

• The site is highly disturbed, resulting in flooding, erosion and 
other issues

Site Analysis Key Takeaways
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The Design

Tumamoc Reserve Area

Boathouse Interpretive Center
Site Area
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Overview

The Big Idea
• Concept Development Framework
• Design Program
• Client & Proposed Program

Master Plan
• Concept plans & sketches
• Final Plan
• Perspectives
• Final Plans & Diagrams - Client iteration

Interpretive Features - Focus Area
• Interpretive Wall Concepts
• Final Wall Typologies
• Reconciliation Ecology Concepts
• Final Reconciliation Ecology Typologies



Listening & Storytelling

Response-ability

Contextualizing

Through the analysis I was able to distill key “stories” of Tumamoc Hill, reflecting critically on the representation of voices and processes of 
knowledge sharing at Tumamoc. The concepts begin to bring these stories into the fabric of the site in ways which support conservation action 
and ethic through a celebration of biocultural heritage and Tumamoc’s diverse community connections.

Listening & Storytelling
Analysis - What voices are present in the “layers” of Tumamoc. What are 
their stories? 

Concept - Retell history in a way the weaves scientific & TEK & Community 
stories to highlight connections between & importance of biological and 
cultural diversity

Contextualizing
Analysis - What connections to the site & within the site exist? In what ways 
are they present and absent? What is their relevance within and without 
Tumamoc’s borders?

Concept - Weave key stories of community and environment back together 
into a biocultural frame, highlight lessons they teach and integrate them into 
the community context in relevant ways that build on sense of place, identity, 
and allow more people to identify with and share in knowledge building and 
application

Response-ability
Analysis - What conservation concerns exist and how can visitors apply their 
knowledge and participate in conservation at Tumamoc & beyond?

Concept - Empower citizens to respond to this knowledge, embrace their part 
in this history, and better understand how they can respond to conservation 
concerns and support conservation efforts

Biocultural approach to conservation

Concept Development Framework
Building on the Analysis
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Design Intent

Community Connections
Celebrate the community’s diverse knowledge of and connections with 
Tumamoc

Envision a sustainable interpretive center that supports Tumamoc’s efforts to build diverse socio-ecological knowledge 
of, connection with, and community participation in urban conservation

Inclusive Conservation
Build diverse participation in conservation at Tumamoc and beyond+

Goals

Objectives

Listen and Tell Stories

Create on-site opportunities for community 
members to tell listen to stories about their 
connection to Tumamoc, paying special 
attention to representation of marginalized 
or lost voices, both human and other than 
human.

Contextualize Tumamoc

Increase access to Tumamoc and better 
represent local / indigenous culture on site. 
Improve visitor ability to orient themselves 
on site, paying special attention to spiritual 
and biocultural experiences.

Support response-ability

Envision interactive learning features & 
community managed spaces for building 
participation in and identification with 
conservation practices and research
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Expanded Program 

Response-abilityContextualize Listen & Tell Stories 

• Community research areas / plots
• Interactive monitoring stations
• Demonstration gardens
• Reconciliation Ecology interpretive features
• Rainwater harvesting / LID demonstration

• Community Outreach Center
• Indoor and Outdoor Gallery Spaces
• Outdoor learning spaces
• Fire Pit / Sunken Amphitheater
• Storytelling / Recording Stations
• Interpretive History

Supporting Elements

• Connection to Wash / Wash overlook
• Enhanced connections to neighborhood 

streets and nearby intersections
• Contemplative / Introspective Spaces
• Ethnobotanical Gardens
• Community Gardens - Heritage & 

Ethnobotanical

Objectives & supporting elements

+ +



Client Existing Program

1.

2.
3.

4.

5.

6.

7.

8.

9.

10.

Restored 
Boathouse 
Gallery

Tum
am

oc H
ill Road

Community Shrine

Entrance

To Desert Lab & Summit

Interpretive 
Center Area

Working with the community, members of the Friends of 
Tumamoc and their board, Tumamoc Hill has outlined key 
features that were desired for the final design. Rough initial 
consideration of the layout was considered based on a local 
architect’s proposal for a new outreach office building for the 
site.

Client Existing Program / Plan

• 1. Renovated Boathouse Gallery
• 2. Events & Education Amphitheater
• 3. Ethnobotanical Garden
• 4. Utility Access
• 5. Interpretive Area / Pathway
• 6. Outdoor reception space
• 7. Community Shrine / Prayer Space
• 8. Community Garden
• 9. Community Outreach Office Building
• 10. Staff Parking
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Proposed Alternative Program

Tum
am

oc H
ill Road

Create biocultural & 
TEK hub (Community 
Managed)

To Desert Lab & 
Summit

Restore boathouse 
and create ecology & 
citizen science hub 

Bridge hub areas & 
promote engagement 
“off trail”

Propose community 
outreach & “voice” 
center to facilitate 
engagement 
and collection of 
community stories & 
data

Focused on building on existing site structures 
to create hubs of activity linked through an 
interpretive trail

Concept Development
Sketches



Concept Plan

Concept 1 - Node it all

Refocuses activity on site to nodes of activity centered around varying 
interpretive and education foci. Explores variations in topography to 
direct and gather human and natural elements along similar pathways 
(such as plantings, pools of water, and gathering of people) and 
in certain spaces to create both introspective and active communal 
gathering areas.
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Science Ramada

Outdoor
Amphitheater

Community 
Shrine

 (original wall 
maintained in 

place)

Community 
Outreach Offices 
(utilize footprint of 
existing structure)

Community 
Gardens

Gardens 
Ramada

Parking
(pervious 
gravelpave or 
similar)

Interpretive History Wall

Shaded 10’ Walk
(decomposed granite)

Interpretive Native 
Landscaping

Public Restrooms

The Boathouse

Secondary sunken 
gathering space

Rainwater Harvesting Cisterns

Section

Retractable enclosure

Retractable shade

Access Gate

NTS
0 50 10025

Preliminary Plan 



Concept Plan

Concept 2  - Whatever floats your boathouse

Focuses on minimizing disturbance on site and addressing significant 
erosion and flooding disturbance along the roadway. Utilizes sunken 
amphitheater as detention basin while utilizing excavated soil to re-
channel flows for beneficial landscape use integrated with interpretive 
experiences and trails.
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Section

Folding
enclosure

NTS

0 50 10025

Science Ramada

Outdoor
Amphitheater

Community 
Shrine

 (original wall 
maintained in 

place)

Community 
Outreach Offices 
(utilize footprint of 
existing structure)

Community 
Gardens

Gardens Ramada

Parking
(pervious gravelpave 
or similar)

Interpretive History Wall
(rammed earth) 

Shaded 10’ Walk
(decomposed granite)

Interpretive Native 
Landscaping

Public Restrooms

The Boathouse

Interpretive Info Node & 
Event Overflow space

Rainwater Harvesting
Cisterns

Preliminary Plan 



Concept Plan

Concept 3  - Two Ways of Knowing

Focuses on the relationship between traditional ecological / cultural 
knowledge and scientific knowledge/ research practice. Draws user 
along paths between programmed, cultivated areas and the natural 
desert context - weaving together both objective and subjective 
experiences and learning opportunities for users.
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Science Ramada Section

Retractable enclosure

0 50 10025
NTS

Community Shrine
(original wall maintained in place)

Outdoor
Amphitheater

The Boathouse

Interpretive Info 
Node & Event 

Community Outreach Offices

Public Restrooms

Parking

Gardens 
Ramada

Community 
Gardens

Shaded 20’ Walk
(decomposed granite)

Interpretive History Wall   
(rammed earth) 

Interpretive Native 
Landscaping

Access Gate

Preliminary Plan



Final Plan Highlights the bio-cultural connections of the site and traditions of local and indigenous cultures. Assist 
in transmission and preservation of cultural and biological knowledge through interpretive history and 
landscape features. Research A

rea C
ontinues

Section Through Sunken amphitheater

Boathouse Gallery & Exhibit Space Outdoor Event Space Outdoor Display 
Space

Sunken Amphitheater, Outdoor 
Learning & Performance
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Research A
rea C

ontinues

Boathouse Gallery

Sunken Amphitheater 
& Outdoor Learning

Outdoor Gallery

Science Ramada

Hands on 
Research Area

Research Area Continues

Fire pit & Storytelling Area

Gravel Pave Parking

Ethnobotanical & Demo
Garden Areas

Wash overlook
shade pavilion

Cisterns

Interpretive & Recreational
Pathway

Community Shrine

Community Outreach 
Offices

Chick Coop 

Rainwater Harvesting & 
Agave Dry Framing Demos

Public Restrooms

Community Managed 
Gardens

Interpretive Wall

Tumamoc Road

Tiered seating & 
planting areas

To the Summit

To Anklam Road

Bridge to Syke’s
 House

0 50 10025



Perspective - Community Shrine
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Perspective - Community Shrine

The center of the community and biocultural hub, the community 
shrine provides an introspective space for meeting, gathering, and 
individual contemplation at the site entrance. The site is connected 
to the desert, the community gardens, and ethnobotanical garden 
spaces - harmonizing and intersection with multiple cultural values 
and stories in the surrounding landscape.
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Perspective - Boathouse Outdoor Space

The center of the citizen science and ecology hub, this flexible and 
well shaded outdoor space provides an area for outdoor learning, 
presentations, lectures, performances, and other events. With 
a half sunken design, the amphitheater opens up to the summit 
without obstructing views - dramatizing and celebrating visitors 
views and connections to the surrounding landscape. Venturing 
below ground level, users get a unique opportunity to experience 
the landscape in a different way. The sunken area also collects 
and diverts stormwater runoff from the hill to mitigate flooding 
and erosion throughout the interpretive center site’s programmed 
areas.



Final Plan client iteration

Boathouse 
Gallery 

Swales Infiltration basins

Interpretive trails / 
bermed pathways

Utility and pedestrian 
access

Sunken amphitheater with flexible 
shade enclosure

Rainwater 
Cistern
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Science Ramada

Outdoor
Amphitheater

Interpretive History Wall
(rammed earth) 

Shaded 15’ Walk
(decomposed granite)

Interpretive Native 
Landscaping

The Boathouse

Interpretive Info Node & 
Event Overflow space

Access Gate

Section

Community Garden

Community Shrine

Phase I - Boathouse Hub



Both the Boathouse and community spaces have 
great potential and importance in the interpretive 
center area vision. The Boathouse design 
incorporates various community features so that it 
may be prioritized in the initial phase, while allowing 
flexibility for planning and expanding upon these 
community features across the road in the future.

Phase II - Community Hub

Science Ramada

Outdoor Sunken
Amphitheater

Interpretive History Wall
(rammed earth) 

Shaded 20’ Walk
(decomposed granite)

The Boathouse

Interpretive Info Node & Event 
Overflow space

Access Gate

Community Garden Garden 
Ramada

Community 
Outreach 
Center

Community 
Gardens

Community 
Shrine 

Public
Restrooms

Interpretive Native 
Landscaping



119

Hydrology Diagram

Proposed Swale

Basins interrupt flow and 
promote infiltration

One Rock Dam

Proposed Culvert

Inflows from adjacent 
roadway channels

Berm

Sunken 
amphitheater 
detention 
area

Active 
Rainwater 
Harvesting

Cistern

Legend

0 50 10025

Passive Rainwater Harvesting & Site Restoration: The following 
strategies are utilized in this design to better utilize and control the 
sites rainwater resources:
• Water from existing channels adjacent to the roadway are 

redistributed across the landscape into swales and infiltration 
basins. 

• Soil excavated from the amphitheater is used to berm up 
pathways to reroute the majority of the sheet flow around the 
boathouse area in order to prevent water from flooding in 
programmed spaces. 

• The sunken amphitheater may also collect run-off and act as a 
retention basin for severe storm events.

• Within programmed spaces, landscape basins can collect 
remaining runoff, with overflows channeled back to the natural 
landscape. 

Active Rainwater Harvesting: 
• Water is also collected from the roof of the boathouse into a 

cistern which can be plumbed to provide water to the nearby 

community garden plots.

Flow Arrows

Basin

Sheet Flow Direction



Planting Palette Options | Sonoran Desert Natives
Sonoran Desert Natives 
Common Name Scientific Name 
Trees  
Desert Willow Chilopsis linearis 
Ironwood Olneya tesota 
Palo Brea Parkinsonia praecox 
Netleaf hackberry Celtis reticulata 

  
Shrubs  
Prairie acacia Acacia angustissima 
Desert milkweed  Asclepias subulata 
Pine-leaf Milkweed Asclepias linaria 
Western Mugwort Artemisia ludoviciana 
White Bush Aloysia gratissima 
Wright's beebush Aloysia wrightii 
Quailbush Atriplex lentiformis 
Parish's Goldeneye Bahiopsis parishii 
Bird of Paradise Caesalpinia gillesii 
Mexican Bird of Paradise Caesalpinia mexicana 
Desert hackberry Celtis pallida 
Little leaf cordia Cordia parvifolia 
Silver dalea Dalea bicolor 
Hopbush Dodonaea viscosa 
Limberbush Jatropha cardiophylla 
Chuparosa Justcia californica 
Anderson's wolfberry Lycium andersonii var. andersonii 
Fremont wolfberry Lycium fremontii 
Desert fern Lysiloma watsonii 
Plumbago Plumbago scandens 
Desert ruellia Ruellia californica 
Yellow bells Tecoma stans 
Arizona rosewood Vauquelinia californica  

  
Grasses  
Blue grama Bouteloua gracilis 
Bamboo muhly Muhlenbergia dumosa 
Bull grass Muhlenbergia emerslyi 
 
 
 
 
 
   

Wildflowers  
Desert marigold Baileya multiradiata  
Mariola Parthenium incanum  
Sacred datura Datura wrightii 
Firecracker penstemon Penstemon eatonii 
Palmer's penstemon Penstemon palmerii 
Globe mallow Sphaeralcea ambigua 

  
Groundcovers & Vines  
Yellow butterfly vine Callaeum macropterum 
Drummond's clematis Clematis drummondii  
Fingerleaf gourd Cucurbita digitata 
Climbing mikweed Funastrum cynanchoides 
Arizona passionflower Passiflora arizonica 
Mexican passionflower Passiflora mexicana 
Hairy milkweed Sarcostemma hirtellum 
Arizona grape Vitis arizonica 
Queen’s Wreath Antigonon leptopus 

  
Accents / Succulents  
Mescal Ceniza Agave colorata 
Hohokam agave Agave murpheyi 
Ocahui agave Agave ocahui 
Palmer's agave Agave palmeri 
Shindagger agave Agave schottii schottii 
Aloe aristata Aloe aristata 
Buckhorn cholla Cylindropuntia acanthocarpa 
Pencil cholla Cylindropuntia arbuscula 
Teddy Bear cholla Cylindropuntia bigelovii bigelovii 
Chain Fruit cholla Cylindropuntia fulgida 
Christmas cholla Cylindropuntia leptocaulis 
Staghorn cholla Cylindropuntia thurberi versicolor 
Desert spoon (Sotol) Dasylirion wheeleri 
Arizona claret cup  Echinocereus arizonicus 
Strawberry hedgehog Echinocereus engelmanii 
Golden hedgehog Echinocereus nicholii 
AZ rainbow cactus Echinocereus rigidissimus 
Deergrass Muhlenbergia rigens 
Beargrass Nolina microcarpa 
Beavertail cactus Opuntia basilaris 
Santa Rita prickly pear Opuntia santa rita 
Prickly pear Oputnia engelmenii 
Banana yucca Yucca bacata 

 
Wildflowers  
Desert marigold Baileya multiradiata  
Mariola Parthenium incanum  
Sacred datura Datura wrightii 
Firecracker penstemon Penstemon eatonii 
Palmer's penstemon Penstemon palmerii 
Globe mallow Sphaeralcea ambigua 

  
Groundcovers & Vines  
Yellow butterfly vine Callaeum macropterum 
Drummond's clematis Clematis drummondii  
Fingerleaf gourd Cucurbita digitata 
Climbing mikweed Funastrum cynanchoides 
Arizona passionflower Passiflora arizonica 
Mexican passionflower Passiflora mexicana 
Hairy milkweed Sarcostemma hirtellum 
Arizona grape Vitis arizonica 
Queen’s Wreath Antigonon leptopus 

  
Accents / Succulents  
Mescal Ceniza Agave colorata 
Hohokam agave Agave murpheyi 
Ocahui agave Agave ocahui 
Palmer's agave Agave palmeri 
Shindagger agave Agave schottii schottii 
Aloe aristata Aloe aristata 
Buckhorn cholla Cylindropuntia acanthocarpa 
Pencil cholla Cylindropuntia arbuscula 
Teddy Bear cholla Cylindropuntia bigelovii bigelovii 
Chain Fruit cholla Cylindropuntia fulgida 
Christmas cholla Cylindropuntia leptocaulis 
Staghorn cholla Cylindropuntia thurberi versicolor 
Desert spoon (Sotol) Dasylirion wheeleri 
Arizona claret cup  Echinocereus arizonicus 
Strawberry hedgehog Echinocereus engelmanii 
Golden hedgehog Echinocereus nicholii 
AZ rainbow cactus Echinocereus rigidissimus 
Deergrass Muhlenbergia rigens 
Beargrass Nolina microcarpa 
Beavertail cactus Opuntia basilaris 
Santa Rita prickly pear Opuntia santa rita 
Prickly pear Oputnia engelmenii 
Banana yucca Yucca bacata 
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Planting Palette Options |Tumamoc NativesTumamoc Native Species  
Common Name Scientific Name  

  
Trees  
Catclaw acacia Acacia greggii  
Blue palo verde Parkinsonia florida  
Foothills palo verde Parkinsonia microphylla  
Velvet mesquite Prosopis velutina  

  
Shrubs  
White bursage Abrosia dumosa  
Indian mallow Abutilon incanum  
Whitethron acacia Acacia constricta 
Triangle leaf bursage Ambrosia deltoidea  
Thurber's desert honeysuckle Anisacanthus thurberi  
Fourwing saltbush Atriplex canescens  
Native fairy duster Calliandra eriophylla  
Brittlebush Encelia farinosa 
Turpentine bush  Ericameria laricifolia 
Desert Lavendar Hyptis emoryi  
Creosote Larrea tridentata  
Wolfberry Lycium berlandieri  
Cooper's paper daisy  Psilostrophe cooperi  
Jojoba Simmondsia chinensis  
Desert zinnia Zinnia acerosa  
Graythorn, Lotebush Zizyphus obtusifolia  

  
  
Grasses   
Cane bluestem Bothriochloa barbinodis  
Sideoats grama Bouteloua curtipendula  
Low Woolygrass Dasyochloa pulchella 
AZ Cottontop Digitaria californica 
Tanglehead Heteropogon contortus  

  
Wildflowers  
Parry's Beardtongue Penstemon parryi 
Red devil's claw  Proboscidea parviflora 
Desert senna Senna covesii  
Copper globemallow   Sphaeralcea angustifolia  
Coulter's globemallow  Sphaeralcea coulteri 
Emory's globemallow  Sphaeralcea emoryi  
Caliche globemallow Sphaeralcea laxa  

  
Groundcovers  
Tufted evening primrose Oenothera caespitosa  
Desert evening primrose Oenothera primiveris  
Dyssodia  (Dogweed) Thymophylla pentachaeta  

  
Accents  
Saguaro Carnegiea gigantea 
Staghorn cholla Cylindropuntia thurberi versicolor 
Strawberry hedgehog Echinocereus engelmanii 
Fishhook barrel Ferocactus wislizenii  
Ocotillo Fouquieria splendens  
Graham's nipple cactus Mammilaria grahamii 
Prickly pear Opuntia phaeacantha  
AZ queen of the night Peniocereus greggii 
Soaptree yucca  Yucca elata  

 

Tumamoc Native Species  
Common Name Scientific Name  

  
Trees  
Catclaw acacia Acacia greggii  
Blue palo verde Parkinsonia florida  
Foothills palo verde Parkinsonia microphylla  
Velvet mesquite Prosopis velutina  

  
Shrubs  
White bursage Abrosia dumosa  
Indian mallow Abutilon incanum  
Whitethron acacia Acacia constricta 
Triangle leaf bursage Ambrosia deltoidea  
Thurber's desert honeysuckle Anisacanthus thurberi  
Fourwing saltbush Atriplex canescens  
Native fairy duster Calliandra eriophylla  
Brittlebush Encelia farinosa 
Turpentine bush  Ericameria laricifolia 
Desert Lavendar Hyptis emoryi  
Creosote Larrea tridentata  
Wolfberry Lycium berlandieri  
Cooper's paper daisy  Psilostrophe cooperi  
Jojoba Simmondsia chinensis  
Desert zinnia Zinnia acerosa  
Graythorn, Lotebush Zizyphus obtusifolia  

  
  
Grasses   
Cane bluestem Bothriochloa barbinodis  
Sideoats grama Bouteloua curtipendula  
Low Woolygrass Dasyochloa pulchella 
AZ Cottontop Digitaria californica 
Tanglehead Heteropogon contortus  

  
Wildflowers  
Parry's Beardtongue Penstemon parryi 
Red devil's claw  Proboscidea parviflora 
Desert senna Senna covesii  
Copper globemallow   Sphaeralcea angustifolia  
Coulter's globemallow  Sphaeralcea coulteri 
Emory's globemallow  Sphaeralcea emoryi  
Caliche globemallow Sphaeralcea laxa  



Typologies
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Interpretation Narrative Concepts

Himdag Conservation

Connecting to Nature
In many places, communities are losing contact with nature. But how do we stay connected? As it turns out south-
west indigenous cultures and ecological researchers have a lot in common in telling us how and why we are so 
connected to natural systems - and the importance of understanding, celebrating and respecting this connection.

In Tohono O’odham, Himdag means “our path” or 
“way of life.” Himdag is “to walk in balance,” 
especially with nature, and cultivates strong respect 
for natural systems. Caring for local resources is at 
the heart of the spiritual life of the community. Plants 
and animals are our equals making destruction or 
waste of them, a direct affront to us and a threat to 
our own wellbeing, thus Himdag cultivates 
communities centered on protecting and caring for 
the diverse gifts the desert provides.

Conservation science is the study of practice 
of carefully managing natural resources to 
prevent exploitation and destruction of the 
ecosystems we rely on. On Tumamoc Hill, 
researchers have been helping us better 
understand our desert ecosystem in order to 
care for and protect the precious resources, 
from food, to water, to shelter, and health, 
that our communities depend on.

Indigenous and scientific 
insights into the natural world 
both acknowledge the 
important ways in which we 
are connected to nature, and in 
turn can help care for and 
protect the desert life and 
resources that sustains us.

The spectrum of knowledge - different shades of a similar idea

Interpretation Example - Connecting TEK & Western ScienceCommunity Authored Timeline

Indigenous Culture 
& TEK

Local 
Community

Desert Lab & Scientific 
Research

A focus of the project is framing the interpretive history in 
a way which celebrates traditional ecological knowledge 
- highlighting both the long legacy and cultivation of such 
knowledge on the site, while beginning to call out ways in 
which the diverse knowledges rooted in TEK, scientific and 
local community history begin to inform and strengthen 
each other.

In addition to interfacing with the history, local community 
members may play a more active role in writing this history 
themselves through a community timeline workshop. Existing 
projects such as the Tumamoc tour narratives and Cuentame 
Mas community stories could be woven into the displays to 
create more direct, contextual community connections.



Circa 5,000 B.C. - 1450 A.D.

Early Civilization Phase

Mid 1700’s - Late 1800’s

Early Tucson
Early to Mid 1900’s

The Carnegie Desert 

Botanical Laboratory

1940 - 1960’s
U.S. Forest Service 

1956 - Today
University of Arizona 

Management

Multifunctional rammed 
earth wall integrated 
with interpretive 
landscape features

Tumamoc historical timeline
display

Weaving together multiple 
layers of scientific and 
traditional ecological 
knowledge and history

Key historical moments & 
periods highlighted along the 
display

Integrated with 
Tumamoc Tour 

Connections to context 
allow wall to support more 
meaningful engagement - 
helping visitors better connect 
with Tumamoc’s rich heritage 
and active role in conservation 
in our region

Interpretive Historical Wall Concept

View to Tumamoc 
& Desert Lab

Community 
Gardens

Ethnobotanical & 
Rainwater harvesting

Community Shrine
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Varying display styles in Spanish 
and English, accessible to adults of 
children of all ages and abilities

Framing connections to 
history and the immediate 
site context

Two sided walls allow for 
active and passive activities

Recording stations and 
listening stations coordinated 
with the Tumamoc Tour App 
can be integrated

Overlapping Functions

Wall may change in height or 
width to incorporate plantings, 
seating for waiting areas, and 
other multifunctional elements

Historic photo

View of Site Today



Interpretive Landscape Concepts 
“Creature Features”

Interpretive site features may themselves serve habitat functions 
within Tumamoc Hill as well as provide demos to potentially be 
adapted off site.  Interpretive stations seek to not only inform 
users, but to change user relationship to / perception of natural 
environment and their role in it. The seek to not only transmit 
knowledge, but impart ecological reasoning and ways of thinking.
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Habitat 
Boxes

Agrovoltaics Infiltration Basin

Active Rainwater 

Pollinator 
Gardens

Habitat Rock &  
Brush Piles

TEK & Passive 
Sheet Flow 
Harvesting

Vegetate 
Swale & 

Interpretive Landscape Features 
Reconciliation Ecology Typologies

Passive Solar 

Reconciliation ecology typologies 
create interactive nodes for people 
to learn about creative ways to 
help promote biodiversity in their 
environment. The designs can be 
noticeable interpretive features 
or naturally incorporated - all 
help support healthy functioning 
ecosystems. Each serves as a 
template for visitors to bring home 
to their own backyards to help 
promote conservation at Tumamoc 
and beyond.

Integrated Landscape



Habitat fragmentation and loss of habitat means 
less critters have a place to call home. Habitat 
boxes, such as bird boxes, bat boxes, bee stacks, 
and others help support key pollinator species in 
the urban environment.

Habitat Boxes Agrovoltaics

Agrovoltaics applies the permaculture principles 
of “stacking functions” by pairing harvesting 
energy from the sun with harvesting plants. The 
shade provided by the panels has been shown to 
pair well with plant cultivation, producing energy 
while producing food.

Infiltration Basin

Basins capture water from the surrounding 
landscape, helping mitigate erosion and flooding 
while promoting the percolation of surface flows 
to replenish groundwater supplies.
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Pervious Parking Surfaces - Gravel Pave

Impervious surfaces create a number of problems, 
for excess run-off and heat, to high maintenance 
costs. Pervious driving surfaces, such as gravel 
pave, allow water to percolate and filter back 
into the ground to help replenish groundwater 
supplies and prevent flooding and run-off impacts 
downstream.

A key actor in supporting biodiversity, pollinators 
are critical aids in plant reproduction. Many 
pollinators are threatened in urban environments, 
making pollinator gardens a great way to help 
support and rebuild a healthy, diverse, and 
resilient native plant population.

Pollinator Gardens Infiltration Basin

Basins capture water from the surrounding 
landscape, helping mitigate erosion and flooding 
while promoting the percolation of surface flows 
to replenish groundwater supplies.



While some critters need boxes, many prefer 
brush and rubble piles as their home. Brush and 
rock piles help support habitat for a diversity 
of reptiles, rodents, and other small important 
species.

Habitat Rock and Brush Piles

Swales channel water in the landscape, helping 
support vegetation and habitat. Paired with 
erosion control devices, such as one rock dams, 
swales can help mitigate and control damaging 
impacts of flooding from Tumamoc Hill Road.

Vegetate Swale & One-rock dam erosion control
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Passive solar works with the arcs of the 
sun to shade in the summer and allow 
in sunshine in the wintertime for passive 
heating and cooling. Focuses on the 
western exposure to mitigate harsh heat.

Passive Solar 
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The question is not if, but ever increasingly, how and where do urban areas 
and conservation intersect, and further how urban regions will shape the future 
of the planet’s biodiversity. Too often, urban communities place such great 
stress on surrounding ecosystems that in maintaining our way of life, we push 
others into decline, collapse, and extinction. This project arose, supported by 
the research of many urban ecological researchers and designers of today, 
from the growing desire of many to find a better way.

As this project exemplifies, at the heart of any healthy community – human 
and natural - is diversity. Diversity is very important. However, while most 
ecological research is focused mainly on environmental or “natural diversity” 
we forget that humans, along with our culture and knowledge, are a part 
of this diversity as well. This knowledge - evident in local and traditional 
knowledges - is precious and, in many cases, as threatened as many of our 
desert species and habitats. Keeping this knowledge alive - along with the 
socio-ecological networks and ethical imperatives it directs - is critical to 
envisioning and actualizing sustainable ways of life, and further, doing so in a 
just and equitable way. 

The importance of storytelling in achieving this cannot afford to be 
underestimated. Through stories we not only access and understand the past, 
but deepen our sense of connection, stewardship and hope in the present.  
As Tumamoc’s diverse and shifting character reveals, diversity is related to 
change, adaptation and resiliency. To treat rich and diverse tapestries of 
interwoven knowledge, history, and community as static ‘interpretive” pieces 
- no matter how well intended - may be unproductive and undermining the 
potential which such rich historical, cultural and ecological sites possess to be 
platforms for sustainable change and environmental empowerment.

This project sought to explore ways in which protected areas can design and 
interpret the physical landscape to not only tell these stories, but use them 
leverage and create socio-ecological connections to help protect and restore 
habitat and ultimately increase the conservation capacity and resiliency of 
communities and the broader ecosystems of which they are an integral part. 
It is my hope that Tumamoc may use these ideas in continuing to shine light on 
our potential to build loving, mutualistic, and insightful ways of living with and 
nurturing the desert and cherishing all the gifts it imparts to us in our lives.

Summary
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