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 wetland/riparian restoration, monitoring and 
citizen science/community education project 
located near Cal Expo on the American River 
Parkway, Sacramento, CA.  

 Long-term collaborative project between 
Sacramento County Parks Department and 
Sacramento State  

 generated by the Earth Stewardship Initiative at 
the Ecological Society of America Conference  in 
Sacramento, 2014, with Yale, U.C. Davis, 
Sacramento County Parks, and the American 
River Parkway Foundation.  

 www.BushyLake.com 







 the practice of renewing and restoring 
degraded, damaged, or destroyed 
ecosystems and habitats in the 
environment by active human 
intervention and action 
 

 (Society of Ecological Restoration) 



Habitat and Refuge from 
2016 Fire 

 Why was this term 
developed? 

 How does it differ 
from ecological 
restoration?  

 Does the  term 
Novel Ecosystem 
include or exclude 
cultural TEK and 
TRM? 
 



 Novel Ecosystems arise in the “face of 
primarily rapid and irreversible biotic or 
abiotic changes”. The past does not inform 
the future. 

 
 Some hybrid ecosystems retain both 

historic and novel systems, whereas larger 
changes will result in completely different 
species, interactions and functions. 

 
(Hobbs, Higgs and Harris, 2009, Trends in Ecology and 
Evolution 24(11): 599-605). 





 An integral body of practical and  

 spiritual knowledge that has evolved  

 through the successful adaptation of  

 an intelligent people to their 

particular ecosystem 



 Fire 

 Pruning and coppicing 

Tilling, aeration of soil 

Transplanting, cultivating (tobacco) 

Weeding 

 Selective Harvesting 

 Sowing broadcast seed 

 Irrigation 



 “Reciprocal restoration is the mutually 
reinforcing restoration of land and culture 
such that repair of ecosystem services 
contributes to cultural revitalization, and 
renewal of culture promotes restoration of  
ecological integrity” (Robin Kimmerer).  

 



 Focus on Cultural Keystone Species (In this case 
white root (Carex barbarae), mugwort (Artemisia 
douglasiana), creeping wildrye (Leymus 
triticoides) 

 Restoration of Traditional Land Management for 
the benefit of nonhuman relatives (e.g. 
biodiversity) = Fire Resiliency 

 Acknowledgement and Respect for Traditional 
Ecological Knowledge AND Western Scientific 
Knowledge 

 Sense of spiritual stewardship, sense of place 

 Inter-generational equity 

 





Fire Resiliency 
Wildlife Habitat – River 
Otters 

 1. Create a cost-
effective, ecologically 
relevant restoration 
prescription for 
sustainable wetland 
habitat with fire 
resilient native 
understory vegetation 

 What’s fire resilient 
vegetation? 



Community Engagement 
Sacramento State 
Restoration Class Students 

1. Community 
Engagement 

2. Environmental 
Education 

3. Citizen Science 
4. Community 

Service as learning 
strategy for 
college students 



Bushy Lake 

 The State of California 
acquired the undeveloped 
land near Cal Expo in the 
1940’s and built the first 
structure in the 1960’s 

 Was planned to be 
developed into a golf course 

  Save the American River 
Association (SARA) 
interrupted that 
development by promoting 
the 1976 Bushy Lake 
Preservation Act 

 Now owned by Cal Expo and 
managed by Sacramento 
State 

 

 

 







 Water that feeds Bushy 
Lake comes mostly 
from a groundwater 
well on the Cal Expo 
side of the levee.  

 Pumped through a pipe  

 Cal Expo operates the 
pump to maintain the 
lake level in 
accordance with the 
Bushy Lake 
Preservation Act of 
1976 



Soils  
Matt, Tom and Andrew 
Margenot - soils 

 Soils –mapped as the 
Rossmoor fine sandy 
loam (Fluventic 
Haploxeroll) and 
Columbia sandy loam 
(Aquic Xerofluvent) 
(Figure 4) (Soil Web 
Survey, 2015).  

 formed from alluvial 
depositions on 
floodplains with low (0–
2%) slope. 

 



 The high degree of human activity and 
landscaping at this site, including leveled 
terraces for a golf course, suggests 
homogenization and compaction of soil 
horizons 

 past and recent fires (e.g., July 2014 and 
September 2016) have modified C 
concentrations in the surface horizons 



Elderberry (Sambucus 
Mexicana) 

Cattail  (Typha sp.) 



Willow 
Mature gallery riparian forest 
– young cottonwoods 



Artemisia douglasiana 

 White Root (Carex 
barbarae) 

 Willow (Salix Goodingii 
and Salix exigua) 

 Cottonwood (Populus 
Fremontii) 

 Elderberry (Sambucus 
Mexicana) 

 Mugwort (Artemisia 
douglasiana) 

 













Milkweed Iris 



 



 The Project’s primary goal is to provide a 
cost-effective ecologically relevant 
restoration prescription for the Bushy Lake 
area with fire-resilient native understory 
vegetation.  

 The restoration experiment is designed to 
study the response of vegetation and soils to 
fire, and to enhance post-burn recovery 
based on our current ecological knowledge.  

 Design a Fire Resilient landscape  





1) Low Density x High Density 
2) monotypic Caba, 
monotypic Eltr, Mixed 
Eltr+Caba 

 

 In 2015, our first 
experiments 
compared survival 
and relative cover 
between Santa 
Barbara sedge 
(Carex barbarae) 
and creeping wild 
rye (Elymus 
triticoides) 
treatments 





2 Densities x 3 
Treatments 

Carex barbarae 

 Low-density plantings 
were more cost-effective 
and less time-intensive 
than high-density 
plantings.  

 Creeping wild rye 
outcompeted Santa 
Barbara sedge when 
planted together, so in 
the next experiment we 
planted monotypic plots.  



 
 Co-evolution with fire through indigenous 

traditional resource management;  
 Re-sprouting from below- ground biomass and 

prolific rhizome production;  
 Structure of canopy resists damage; habitat 

patches persist and recover rapidly;  
 Accumulation of senescent vegetation reduces 

temperature of burning point;  
 Annual seed production after fire; and  
 Other long-term and competitive adaptations of 

the plant to survive.   
 



 Co-evolved with fire via indigenous traditional 
resource fire management  

 Prolific below ground rhizome production. 

 Plants to regenerate from below ground roots 
and rhizomes.  

 Drought-tolerant and fire-resistant understory 
plant species  

 Re-colonizing the site in patches after the 2014 
fire with native blackberry (Rubus ursinus), and 
California native grape (Vitis californica)  

 Very resilient  



Site burned to the 
ground 

Abundant poison hemlock 
(Conium maculatum) 



May 2015 May 2017 



 

White root (Carex barbarae) 
High Density and Low 
Density 



 Low Density Treatment did as well or better 
than high density, so plant further apart – 
cheaper and easier 

 Plant the sedge and grass separately or grass 
out-competes sedge 

 Planted Santa Barbara sedge in shade near 
lake, creeping wild rye in sun 



September 2016 Fire 2017 Flood Under Water 



Index Score 

  Northwest Northeast Southwest Southeast 

Attribute 

1  

43.1 48.9 55.8 55.8 

Attribute 

2 

50 50 55.5 66.6 

Attribute 

3 

87.5 87.5 75 75 

Attribute 

4 

92 66.6 61.1 67 

          

Final 

Attribute 

Score 

92 66.6 61.1 67 





Elymus triticoides plus 
Luna 

 Hypothesis: Determine 
if Carex barbarae OR 
Elymus triticoides 
survived better or 
produced more 
biomass when inter-
planting under native 
umbrella plants  

 Herbicide Treatment vs 
In-planting with 
Artemisia douglasiana 





 We hypothesize there will be a difference in 
survival and relative cover between the 
Herbicide treatment (B) and the Umbrella or 
Facilitation plant treatment (A) in survival of 
Carex barbarae and Elymus triticoides.  

 





Field Site 2017 
 
Mugwort (Artemisia douglasiana) and 
(Elymus triticoides) 
 



Adaptive Restoration 
Research 

Western Pond Turtles 

 Western Pond 
Turtles 

 Valley Elderberry 
Longhorn Beetles 

 Avian use 

 Bear Scat 



Western Pond Turtle 

Mama Wood duck with ducklings 









 A. marmorata is threatened or endangered 
primarily due to habitat loss as previously 
mentioned.  

 State listed sensitive species – declining 

 Environmental uncertainty – fire, herbicide, 
homeless, utility line 

 Competition with red eared sliders 

 Nesting sites? 

 Lack of young turtles? 

 More predators – Bullfrogs? 

 



 The of University of California, Davis believes 
that urban waterways could provide habitat for 
viable turtle populations if they managed both 
aquatic and land habitats according to the 
biological needs of the species and found that 
basking and nesting sites were not available. The 
study also included head starting which is the 
process of raising juvenile turtles and releasing 
them back into the wild after they learn to 
protect themselves from predators (Spinks et al. 
2003).  Head starting at Bushy Lake could be very 
useful since only adult turtles were found.  



Elderberry (Home of Valley  
Elderberry Longhorn Beetle) 



 









 Focus on Cultural Keystone Species (In this case 
white root (Carex barbarae), mugwort (Artemisia 
douglasiana), creeping wildrye (Leymus 
triticoides) 

 Restoration of Traditional Land Management for 
the benefit of nonhuman relatives (e.g. 
biodiversity) = Fire Resiliency 

 Acknowledgement and Respect for Traditional 
Ecological Knowledge AND Western Scientific 
Knowledge 

 Sense of spiritual stewardship, sense of place 

 Inter-generational equity 

 



 Michelle Stevens    stevensm@csus.edu 

 916-765-7397 

 www.bushylake.com 

 

 June 22 7 am 

 Future dates 

 

mailto:stevensm@csus.edu
http://www.bushylake.com/
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In this talk, I will use my restoration experiment at Bushy Lake on the lower 
American River Parkway to discuss the use of traditional knowledge systems 
combined with western scientific knowledge systems to restore disturbed 
landscapes. Traditionally, Native American tribes in the Central Valley regularly 
burned the Sacramento landscape. The Miwok, Maidu, and other tribal groups 
utilized Traditional Resource Management (TRM) tools, such as fire, coppicing, 
resource rotation, and species management, to maintain their resources 
sustainably ). TRM tools such as fire management were especially important in 
creating heterogeneity among California vegetation, managing species 
distribution, and controlling intense fire by not allowing excess organic matter 
to build up in the soil . The management of culturally significant native plants 
promotes fire-resilient  and native vegetation in riparian areas, creating 
habitat heterogeneity beneficial for native plant species, pollinators, and 
wildlife. Santa Barbara sedge (Carex barbarae) and creeping wild rye (Elymus 
triticoides) are native species that have adapted to frequent fires and were 
chosen for understory restoration because they are resilient to fire. Restoring 
the native understory vegetation will promote accelerated succession of 
habitat for  flora and fauna, as well as controlling invasive species. Project 
experiments will provide a visible example of the proactive effort to manage 
fire in the parkway with volunteer participation, public education, and 
monitoring. 



Scientific Name Common Name Native Relative Cover 

Conium maculatum Poisen hemlock I 23 

Bromus rigidus Ripgut Brome I 3.8 

Lactuca serriola Prickly lettuce I 3.8 

Brassica nigra Black mustard I 1.9 

Lepidium latifolium White top I 0.4 

Cyperus eragrostis Golden Nutsedge N 7.7 

Elymus triticoides Creeping wild rye N 19.2 

Salix gooddingii Gooddings willow N 7.7 

Rubus ursinus CA blackberry N 5.7 

Gnaphalium sp. Cudweed N 1.9 

Mentha spicata Spearmint N 1.9 

Echinochloa crus-galli Barnyard Grass NN 7.7 

Artemisia douglasiana Mugwort N 0 

Baccaris pilularis Coyote Brush N 0 

Carex barbarae Santa Barbara sedge N 0 

Centaurea solstitialis Star thistle I 0 

Populus fremontii Fremont's cottonwood N 0 

Rosa californica CA rose N 0 

Rubus armeniacus Himalayan blackberry I 0 

Salix exigua Sandbar willow N 0 

Salix laevigata Red willow N 0 

Salix lasiolepis Arroyo willow N 0 

Sambucus mexicana Elderberry N 0 

Ulmus sp.  Elm NN 0 

Burn tree 84.7 

12 species 
Invasive Species 38.84% 

Native Species 52.06% 

Non-native Sepcies 9.09% 


