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EXECUTIVE SUMMARY 

This report describes the results of our 2011-2017 efforts to monitor avian responses to the 

Lower Cosumnes River Floodplain Restoration Project, Sacramento County, California. The 

objectives of the monitoring program are to: (1) quantify the overall response of the avian 

community to large-scale floodplain restoration, (2) test experimental hypotheses about the role 

of vegetation structure and composition in driving the response of avian communities to 

restoration, and (3) compare the return on investment of process-based and horticultural 

restoration. 

During the springs of 2011, 2015, 2016, and 2017, we surveyed birds at 21 point count stations 

distributed across the project area to quantify changes in project-wide species densities. We 

completed 2 visits to each station in each year, for a total of 168 point count surveys over the 4 

years, as well as surveyed the vegetation within 50 m of each point count station. In addition, we 

spot-mapped individual breeding bird territories on 12 experimental treatment plots each year, to 

estimate the annual breeding territory densities of focal species on each plot in response to each 

of the restoration treatments.  

Using the point count survey data, we examined trends in the breeding densities and species 

richness of landbirds throughout the Project area, comparing remnant riparian vegetation (Oneto 

Levee) to restored riparian vegetation (Denier and Oneto Field). Although the tree planting effort 

was only recently completed following the 2016 point count surveys, total bird species richness 

and the individual breeding densities of several Central Valley Join Venture (CVJV) riparian 

focal species have increased in both restored areas and in remnant riparian vegetation since 2011.  

In agreement with the point count surveys, we found an increase in the number of breeding 

territories across the experimental plots since 2011, with 2 to 4 riparian focal species establishing 

territories in the plots each year, 2015-2017. We cannot yet compare the effects of each 

restoration treatment on the territory densities within each plot since trees in the Medium and 

High treatment plots were only recently planted in 2016. However, so far, Song Sparrow has had 

the highest densities of any of the focal species, and in 2016 and 2017 its highest territory 

densities were in Low plots.  

All of the changes in breeding and territory densities observed thus far demonstrate the 

responsiveness of landbirds to changes in habitat conditions and provide further support for 

continuing to monitor the response of breeding landbirds to the restoration treatments. Because 

restoration treatments were only recently completed, we recommend continued monitoring to 

evaluate the outcomes of the experiment. We propose annual low intensity monitoring via point 

count surveys to track the ongoing overall response of the avian community to the restoration, 

the results of which can also serve as a trigger for periodic high intensity monitoring of the 

response within each experimental plot via territory mapping.  
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INTRODUCTION 

In the Central Valley’s agricultural and rapidly developing landscape, the Cosumnes River still 

retains large blocks of remnant riparian forest and grassland, which has made it a conservation 

and restoration priority (Swenson et al. 2003). Since the establishment of the Cosumnes River 

Preserve in 1987, nongovernmental conservation organizations and public agencies have worked 

together to protect and restore riparian forest, and the Preserve now protects over 18,000 ha.  

The Lower Cosumnes River Restoration Project (hereafter, “Project”), led by The Nature 

Conservancy (TNC), is enhancing floodplain connectivity and hydrological processes on 

approximately 200 ha at the Cosumnes River Preserve. The Project is the largest levee-breach 

yet implemented on the Cosumnes River, and was inspired by observations of the development 

of structurally diverse riparian forests following unintentional levee breaches. The goal of the 

Project is to restore riparian ecosystem function and diversity, with multiple benefits including 

providing habitat for riparian wildlife. However, the Project also provides a unique opportunity 

for investigating the effectiveness of process-based restoration vs. traditional, horticultural 

restoration. Process-based restoration includes increasing floodplain connectivity and frequency 

of inundation (Beechie et al. 2010) while horticultural restoration includes manually planting 

native vegetation, irrigation, and weed management. Enhancing floodplain connectivity may 

allow for a less intensive horticultural restoration, enhancing the effectiveness of a limited 

amount of manual planting through sediment and nutrient deposition, seed dispersal and 

groundwater recharge (Florsheim and Mount 2003; Opperman 2012). 

To test this hypothesis, we designed a restoration experiment with the objective of evaluating the 

effects of different levels of horticultural restoration effort on riparian breeding bird abundance 

across a gradient of floodplain connectivity. We expect that successfully restoring a diverse 

riparian vegetation community will in turn support an abundant riparian breeding bird 

community. Previous studies of riparian vegetation restoration in the Central Valley have 

documented an immediate increase in the abundance of common bird species and the return of 

previously absent species once the vegetation was established (Gardali et al. 2006; Dybala et al. 

2014), suggesting that riparian birds will respond quickly once the vegetation becomes suitable. 

We predicted that where floodplain connectivity is high, reduced effort horticultural restoration 

will result in an equal (or improved) riparian breeding bird densities yet cost less and require 

fewer resources (e.g., water for irrigation) than high effort horticultural restoration practices. 

This progress report provides a summary of our efforts to date and preliminary results. 

MONITORING OBJECTIVES  

Our work has been designed to meet the following objectives: 

1. Quantify the overall response of the avian community to large-scale floodplain 

restoration.   

2. Experimentally test hypotheses about the role of vegetation structure and composition in 

driving the response of avian communities to restoration.  

3. Compare the return on investment of process-based and horticultural restoration.   
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METHODS AND RESULTS 

Study areas and experimental design 

The 200 ha Project area lies on the north side of Twin Cities Road, 4 miles east of I-5 in 

Sacramento County, CA, and is comprised by the Oneto and Denier properties. The bulk of the 

Denier property makes up the Project’s experimental study area, which consists of 120 ha of 

former agricultural land along the Cosumnes River. We divided the study area into 12 

experimental plots, using pre-existing roads and waterways to define the boundaries, and the 

plots ultimately ranged in size from approximately 7 to 12 ha (Figure 1). Each of the plots was 

assigned to one of three restoration treatments: 

(1) High effort. The high effort treatment is representative of many river restoration projects 

in North America, including a structurally diverse planting palette and irrigation, and was 

largely completed July 2016 (with seeding of native grasses still pending). 

(2) Medium effort. The medium effort treatment includes the planting of native trees only, 

without irrigation, which was completed Feb – Mar 2016.  

(3) Low effort. The low effort treatment includes no planting or seeding and no irrigation, 

allowing vegetation to recruit naturally.  

Prior to restoration, all plots were disked and harrowed AugȤSep 2013 to facilitate future 

planting and maintenance activities (e.g., drill seeding, mowing, and spraying). In the High and 

Medium treatment plots, repeated mechanical and/or chemical treatments were also used to help 

deplete the residual seedbank.  

The remainder of the study area is undergoing process-based restoration only, including the 

Oneto property and East Floodplain, an area in the Denier property that had a large amount of 

sediment deposited on it during a flood. None of these areas have been disked, harrowed, or 

planted. 

We used a combination of point count surveys and territory mapping to evaluate the response of 

the avian community to each restoration treatment as well as to the overall restoration project. 

Territory mapping is a more intensive effort but allows estimation of the breeding densities of 

individual species within the boundaries of each of the individual experimental plots. We 

complemented this effort with point count surveys, which provide a relatively rapid method of 

sampling the abundance of individual species across a large area. We organized point count 

stations into two transects to sample the entire Project area: one on the Denier property and one 

on the Oneto property. The Denier transect includes 12 points, divided into the East and West 

basins of the property, and the Oneto transect includes 7 points on the levee in remnant riparian 

vegetation and 2 in the inner field (Figure 1). The levee points provide a reference for the 

restored areas and a way to monitor the effects of the levee breaches on existing riparian 

vegetation. The point count stations were located systematically across the entire area, such that 

each station was separated by 200 m.   
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Figure 1. Point count stations and territory mapping plots in the Lower 
Cosumnes River Restoration Project area, shown with July 2016 satellite 
imagery in which the restoration treatments are now visible. Each plot is 
labelled with its area (ha) and each point count station is labeled with its ID.  
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Timeline of restoration, monitoring, and site conditions 

The period of this monitoring effort (2011 through 2017) encompassed major restoration efforts 

at the site in addition to significant variation in rainfall and hydrological conditions (Figure 2).  

Our first year of baseline monitoring occurred during the wet spring of 2011, before any 

restoration activities had begun, when the Oneto-Denier fields were flooded. The bulk of the 

restoration activity took place between 2013 and 2016, under drought conditions with very little 

winter flooding. The final year of bird monitoring occurred in 2017 after record-breaking rains 

during the 2016-2017 winter, which resulted in extensive inundation of the project area. 

 

Figure 2. Timeline of restoration activities, bird monitoring, and estimated flood 
conditions in the study area, 2011-2017. A daily maximum cfs >2000 at Michigan Bar 
was used to approximate flood conditions at Oneto-Denier. Michigan Bar data are 
available from: https://waterdata.usgs.gov/nwis/uv?site_no=11335000. 

 

  

https://waterdata.usgs.gov/nwis/uv?site_no=11335000
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Riparian landbird response to restoration 

Field methods: Bird surveys and vegetation monitoring at point count stations 

We used a five-minute point count method (Ralph et al. 1993), surveying each of the point count 

stations twice during the peak breeding season for the Central Valley (twice in May or once in 

May and once in June) in each year, for a total of 168 surveys. Surveys were conducted on 

mornings without strong wind or rain, and within the first 3-4 hours after local sunrise. Survey 

occasions were separated by at least ten days. All observers had expertise in bird identification 

and were trained on the survey methods. We recorded the method of detection (song, visual, or 

call) and any observed breeding behavior (e.g., copulation, nest material, or food carry), and 

estimated the distance to all birds detected. Distances to detected birds were estimated in 10 m 

bands outward to 50 m, followed by three larger bands extending from 50 to 75 m, 75 m to 100 

m and beyond 100 m. In 2011 Mark Dettling surveyed all points between 10 May and 25 May, 

and in 2015 Trevor Watts surveyed all points between 13 May and 5 June. In 2016 Bobby Walsh 

surveyed all points between 11 May and 24 June, and in 2017 he surveyed all points between 17 

May and 27 June (Table 1). 

 
Table 1. Dates of point count surveys conducted at the Lower Cosumnes 
River Floodplain Restoration Project in both the Denier and Oneto 
transects. All point count stations were surveyed twice in May or once in 
May and once in June each year. 

Year Visit Denier Oneto 

2011 1 10 May 11 May 
 2 24 May 25 May 

2015 1 13 May 14 May 
 2 4 June 5 June 

2016 1 14 May 11 May 
 2 24 June 16 June 

2017 1 20 May 17 May 
 2 23 & 27 June 10 June 

 

At all point count stations, we also captured the key components of the riparian vegetation 

structure and composition within 50 m of the station using a simplified relevé survey (based on 

Ralph et al. 1993). Vegetation data included visual estimates of canopy height (the average 

height of trees in the overstory to the nearest m) and the percent cover of vegetation in 3 separate 

layers: tree cover (woody plants >5 m tall), shrub cover (woody and non-woody plants within the 

height range of 0.5 – 5 m), and ground cover (including separate estimates for grass and 

herbaceous cover). Mark Dettling conducted initial vegetation surveys at the point count stations 

during 3-7 June 2011, when most of the project area was bare dirt or remnants of the previous 

season’s crop (mostly corn).  In 2015, Trevor Watts conducted vegetation surveys during 4-5 

June. In 2016 Bobby Walsh conducted vegetation surveys during 16-24 June, and in 2017 during 

10-27 June. 
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Results: Species densities 

We analyzed the point count data to examine trends in the densities of breeding riparian 

landbirds using the Lower Cosumnes River Floodplain Restoration Project area and to compare 

these densities to the Central Valley Joint Venture (CVJV) riparian landbird density objectives 

for the Delta region (Dybala et al. 2017). We focused on a suite of nine focal species selected by 

the Central Valley Joint Venture to capture a broad range of life histories and specific vegetation 

associations (Table 2). Eight of these nine species were detected on our point count surveys, 

suggesting they are breeding in the Project area.  

We conducted distance sampling analyses (Buckland et al. 2001; Thomas et al. 2010) of the 

point count data, using the R packages “pbdistance,” “Distance,” and “mrds” (Dybala 2016; 

Laake et al. 2016; Miller 2016; R Core Team 2016) to fit detection functions and estimate 

species densities with a 95% confidence interval while correcting for differences in detection 

probability. We estimated the densities of the seven focal species with a sufficient number of 

detections to analyze (Table 2), including three species associated with dense understory (Song 

Sparrow, Spotted Towhee, and Common Yellowthroat), one species associated with dense, 

shrubby riparian thickets (Lazuli Bunting), and three species associated with more mature 

riparian woodland or forest (Black-headed Grosbeak, Ash-throated Flycatcher, and Nuttall’s 

Woodpecker). We supplemented detections from the point count stations in the Project area with 

additional point count data collected from other point count stations in the Cosumnes River 

Preserve in 2017, solely to aid in fitting detection functions.  

In 2011, prior to the initiation of restoration, Song Sparrow was the only focal species detected 

within 100m of point count stations in the areas slated for restoration. Thus, the average densities 

for all other riparian focal species in the restoration areas were estimated to be 0, and for Song 

Sparrow were very low (0.09 individuals/ha, 95% CI: 0.01-0.67; Figure 3). By 2016, even 

though the restoration planting effort had not yet been completed, we found that the average 

breeding densities of 7 focal species had already increased in the restored areas. Between 2016 

and 2017, the average breeding densities of most focal species appeared to decline, likely related 

to the extensive flooding over the winter and extending into the breeding season. Similar 

declines were not observed among the remnant riparian vegetation on the Oneto levee. 
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Table 2. Central Valley Joint Venture riparian focal species, nest substrates, and vegetation associations 
(Dybala et al. 2017) shown with the total number of 2011-2017 detections within 100 m of point count 
stations in the Lower Cosumnes River Floodplain Restoration Project area, Sacramento County, 
California. Special status focal species not shown (and not detected on point count surveys) include: 
Least Bell’s Vireo, Western Yellow-billed Cuckoo (Coccyzus americanus occidentalis), and Bank Swallow 
(Riparia riparia). 

Species common name 
(Scientific name) 

Nest  
substrate 

Vegetation  
associations 

Total  
detections 

A. Species associated with dense understory 

Spotted Towhee 
   (Pipilo maculatus) 

Ground Dense understory and ground cover 112 

Song Sparrow 
   (Melospiza melodia) 

Herb, Shrub Dense understory 66 

Common Yellowthroat 
   (Geothlypis trichas) 

Herb, Shrub Dense understory and ground cover, 
esp. near river edges and wetlands 

25 

B. Species associated with dense, shrubby riparian thickets 

Lazuli Bunting 
   (Passerina amoena) 

Herb, Shrub Open scrubby and early-successional 
riparian, edges 

30 

Yellow Warbler 
   (Setophaga petechia) 

Shrub Riparian thickets, esp. willows 4 

Yellow-breasted Chat 
   (Icteria virens) 

Shrub Dense, shrubby riparian thickets 0 

C. Species associated with large trees and mature riparian woodland 

Ash-throated Flycatcher 
   (Myiarchus cinerascens) 

Tree,  
2° cavity 

Mature, open riparian woodland 45 

Nuttall’s Woodpecker 
   (Picoides nuttallii) 

Tree,  
1° cavity 

Mature riparian woodland 22 

Black-headed Grosbeak 
   (Pheucticus melanocephalus) 

Tree Complex habitat with large trees and 
dense understory 

35 
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The densities of all three of the focal species associated with dense understory increased in the 

restored areas between 2011 and 2015 (Figure 3A), with Common Yellowthroat meeting the 

CVJV short-term density objectives for the region. The densities of Song Sparrow and Common 

Yellowthroat both declined between 2015 and 2016, possibly reflecting the clearing of weedy 

growth in the Medium and High treatment plots in preparation for planting in 2016, and all three 

species declined between 2016 and 2017. We anticipate the densities of all three species to 

increase in the restored areas as the understory develops. Spotted Towhee densities were 

considerably higher in remnant riparian vegetation, where the vegetation structure is more 

developed, but Song Sparrow and Common Yellowthroat densities were similar in remnant and 

restored vegetation. 

Of the focal species associated with dense, shrubby riparian thickets, Lazuli Bunting densities 

also increased in both remnant and restored riparian areas between 2011 and 2016, meeting the 

CVJV density objective (Figure 3B), followed by an apparent decline in 2017. However, changes 

in the densities of Yellow Warbler and Yellow-breasted Chat were not detectable. Yellow-

breasted Chat has not yet been detected within 100m of any point count station in the project 

area, and we assumed their density was near 0 throughout the Project area. Similarly, Yellow 

Warbler was not detected within 100m of any point count station in 2011 or 2017; only 1 

individual was detected from points in restored areas in 2015 and 3 individuals were detected 

from points in remnant riparian vegetation in 2015-16. These individuals did not appear to be 

breeding in the area, and these detections were too few to estimate a density, so we assumed their 

density also remains near 0. However, these two species are among the least common of the 

focal species, having relatively low breeding densities throughout the Delta region compared to 

the other focal species (Dybala et al. 2017). Thus, there are likely fewer individuals available in 

the region to respond to the restoration, and we anticipate that it may take longer for a change to 

be detectable in these species.  

The densities of the 3 riparian focal species associated with large trees and mature riparian forest 

were higher in the remnant riparian in all three years, but between 2011 and 2016 we noted an 

increasing trend in both the restored and remnant riparian (Figure 3C). We expect that their 

detections in the restored riparian reflects their use of the adjacent remnant riparian, and that 

these densities will increase as the planted trees mature and riparian habitat quality throughout 

the Project area improves. 
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Figure 3. Trends in densities of Central Valley Joint Venture (CVJV) focal riparian species with 95% 
confidence intervals in remnant riparian vegetation on the Oneto Levee (in blue) and in areas 
undergoing restoration in the Oneto and Denier fields (in green). Horizontal dashed lines represent CVJV 
density objectives (Dybala et al. 2017). Note the different ranges on the y-axis for each row of species. 
Yellow Warbler densities were low but could not be estimated due to very few detections, and Yellow-
breasted Chat densities were assumed to be 0 (no detections).  
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Results: Species richness 

We also examined trends in species richness by year. Over all four years of monitoring, we 

detected a total of 69 species within 100 m of one of our point count stations (not including 

species only detected flying over). Within each year of monitoring, the median number of 

species detected from point count stations in the restoration areas was lower than in the remnant 

riparian vegetation on the Oneto Levee (Figure 4), primarily reflecting a lack of species 

associated with mature woodland or forest in the restoration areas such as Downy Woodpecker 

and Oak Titmouse. We also noted an increasing trend in species richness in both sets of points 

over time, which may be attributable to the cessation of farming activity in the restoration areas, 

reducing disturbance in both the restoration areas and the adjacent Oneto Levee. 

 

 

Figure 4. Trends in the total number of species detected within 100 m of point 
count stations in the Lower Cosumnes River Floodplain Restoration Project 
area in each year, comparing the 7 stations in remnant riparian vegetation on 
the Oneto Levee (blue) to the 14 stations in areas undergoing restoration in the 
Oneto and Denier Fields (green). Each boxplot shows the median (horizontal 
line), 25th-75th percentiles (box), and range (whiskers) of the number of species 
detected from point count stations in each age group. The single dots in 2011 
and 2015 represent an outlier (station ONET-05), with more species detected 
than any other station in that year.  
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Riparian landbird response to restoration treatments 

Methods: Territory mapping of experimental plots 

We visited each experimental plot 8 times over the breeding season (late April through June, 

approximately once per week) following standardized protocols (Robbins 1970; Ralph et al. 

1993). We systematically walked through the plots, mapping breeding behaviors (e.g., singing, 

nest building, feeding nestlings or fledglings) and interactions with other individuals. In 2011, 

Mark Dettling surveyed the plots 8 times between 18 April and 16 June. During the early part of 

the season, the southern portions of the East and West Basins were covered in standing water. 

Those areas were still surveyed, though bird activity was likely reduced. In 2015, Trevor Watts 

surveyed the plots 8 times between 23 April and 19 June. Prior to that season, all experimental 

plots had undergone some preparation for restoration, and while revegetation work had not yet 

begun, many weedy plant species had grown throughout the project area. In 2016, Bobby Walsh 

surveyed the plots 8 times between 2 May and 26 June, soon after the Medium and High plots 

had been cleared of weeds and the Medium plots had been planted with trees, but prior to the 

planting in the High plots. In 2017, Bobby Walsh surveyed the plots 8 times between 2 May and 

5 July. The High plots had been planted with trees in the previous summer, but extensive 

flooding over the winter and spring extended into May 2017, particularly in the East Basin. As 

these drained, the High plots were largely barren except for the approximately 50% of the newly 

planted trees that had survived. A few of the trees in the Medium and Low plots were 

approaching 2m tall, but these plots were largely dominated by weedy annual growth. 

At the end of each season, we compiled all territory mapping data across the 8 visits for each 

species. We then digitized each species’ territory boundaries, based on confirmed nest locations, 

repeated activity detected in the same area on at least three visits, and aggressive, territorial 

behavior between individuals. We then intersected these polygons with the boundaries of the 

experimental plots to calculate the proportion of each territory that fell within each plot. We 

rounded this proportion down to 0 for plots with <10% of a territory, and rounded all other 

proportions to the nearest 10%. For each species, we then summed the total number of territories 

and partial territories within each plot and divided by the area of each plot to estimate the 

territory density of each plot. 

Results: Territory densities 

Similar to the point count surveys, very few birds used the experimental plots in 2011 (Table 3), 

such that most of our territory mapping effort was concentrated on delineating territories within 

the existing vegetation on the edges of the plots. Spotted Towhee was the only riparian focal 

species with parts of territories extending into the experimental plots. By the start of the 2015 

breeding season, weedy vegetation had grown throughout the study area following initial site 

preparation in fall 2013, making the plots more suitable for species associated with dense 

understory vegetation. Thus, our territory mapping effort also shifted entirely to the experimental 

plots. Territories in 2015 included 3 riparian focal species, Common Yellowthroat, Song 

Sparrow, and Spotted Towhee (Table 3). Song Sparrow in particular had shifted from no 

territories in the plots in 2011 to territories scattered throughout the study area (Figure 5). In 

2016, these 3 focal species persisted in the experimental plots, albeit with a smaller number of 

territories primarily in the Low plots following the clearing of weedy vegetation in the Medium 

and High plots between the two seasons (Figure 5). Further, in 2016 we observed a fourth focal 
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species (Lazuli Bunting) establish a territory in the experimental plots for the first time (Table 3). 

In 2017, extensive flooding during the onset of the breeding season likely suppressed the 

establishment of breeding territories. Song Sparrow and Lazuli Bunting were the only two focal 

species to establish breeding territories in the experimental plots, all of which were in Low and 

Medium plots.  

In addition to these 4 focal species, we have observed several other non-focal species establish 

territories wholly or partly within the experimental plots (Table 3). These include Blue Grosbeak 

and Lark Sparrow, who are similar to the 4 focal species in that they are capable of establishing 

territories wholly within the weedy vegetation in many of the plots. A second group of species, 

including American Robin, Black Phoebe, Bullock’s Oriole, Western Bluebird, and Western 

Kingbird, had territories that included the experimental plots, but these species also require trees 

or other structures for the placement of their nests. Thus, their territories included the remnant 

riparian vegetation on the edges of the plots. Nevertheless, the experimental plots appeared 

capable of providing birds with food, nesting material, and other needs even if they did not yet 

have appropriate nesting sites for all species. 

Table 3. Annual total number of breeding territories in the 12 experimental 
plots (not including areas receiving only process-based restoration). The 
first set of species are the riparian focal species, grouped by specific 
vegetation associations (see Table 2), and the second set are other species 
that have had at least one territory in the experimental plots.  

Species 2011 2015 2016 2017 

Riparian focal species 
    

Dense understory     

Song Sparrow – 48.8 14.9 3.0 
Spotted Towhee 1.4 2.5 1.0 – 
Common Yellowthroat – 4.9 2.3 – 

Dense, shrubby thickets     

Lazuli Bunting – – 0.9 1.8 
Yellow Warbler – – – – 
Yellow-breasted Chat – – – – 

Mature trees     

Ash-throated Flycatcher – – – – 
Nuttall’s Woodpecker – – – – 
Black-headed Grosbeak – – – – 

Other species 
    

American Robin 0.7 – 1.4 – 
Black Phoebe 3.1 – 2.2 1.7 
Blue Grosbeak 1.9 1.8 4.3 3.8 
Bullock’s Oriole – 2.9 4.1 1.5 
Lark Sparrow 1.8 5.0 9.7 3.9 
Western Bluebird – – 2.6 1.5 
Western Kingbird – – 0.5 1.4 
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Figure 5. Song Sparrow territories mapped in 2015-2017, shown 
with the experimental plots in the Lower Cosumnes River 
Restoration Project area. There were no Song Sparrow territories 
mapped in the experimental plots in 2011.  
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Comparisons of the effects of each restoration treatment cannot yet be made since the Medium 

and High treatment plots were just planted in 2016 and extensive flooding over the winter and 

spring of 2016-17 limited their establishment and growth, in turn limiting the opportunity for a 

response from breeding birds. However, so far, Song Sparrow has had the highest densities of 

any of the focal species, and in 2016 its highest territory densities were in the Low plots (Figure 

6A). The decline in Song Sparrow densities in the Medium and High plots between 2015 and 

2016 likely reflects the recent clearing of weedy vegetation in those plots in preparation for 

planting. Breeding densities were likely further suppressed in 2017 due to the extensive flooding 

during the onset of the breeding season. We noted similar but smaller declines in the Spotted 

Towhee and Common Yellowthroat densities (Figure 6B-C). All of the changes in territory 

densities observed thus far (Table 3; Figures 5-6) demonstrate the responsiveness of landbirds to 

changes in local habitat conditions and provide further support for continuing to monitor changes 

in territory densities in response to the restoration treatments.  

 

 

 
Figure 6. Trends in the annual mean territory densities of 4 riparian focal 
species by restoration treatment, shown with standard error of the mean.   
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RECOMMENDATIONS FOR FUTURE MONITORING 

Since trees in the experimental plots were only recently planted in 2016, continued monitoring of 

the bird responses is required to meet the objectives of (1) testing hypotheses about the role of 

vegetation structure and composition in driving the response of the avian community to 

restoration and (2) comparing the return on investment of process-based and horticultural 

restoration. However, now that a clear baseline and initial responses to restoration have been 

established, we recommend reducing the intensity of monitoring effort. We propose adopting an 

adaptive monitoring design that uses relatively low intensity annual monitoring (point count 

surveys) to track the ongoing overall response of the avian community, the results of which can 

also serve as a trigger for more intensive monitoring of each experimental plot (territory 

mapping) when they reach a minimum threshold of response. 

Low intensity annual monitoring 

To continue to track the ongoing overall response of the avian community at the Oneto-Denier 

restoration site, we recommend conducting annual point count surveys at the same 21 stations 

(Figure 1). As in previous years, each station would be surveyed twice during the peak breeding 

season for the Central Valley (twice in May or once in May and once in June), requiring 

approximately 4-6 days of field work, 1-2 days of data entry, and 1-2 days of data analysis and 

interpretation. This relatively low intensity annual monitoring at the point count stations will 

allow tracking the ongoing changes in the overall abundance of individual species (Figure 2) and 

species richness (Figure 3) in the experimental plots in comparison to the remnant riparian 

vegetation on the Oneto levee. In addition, we propose using these results to evaluate when more 

intensive monitoring of the avian community response in each experimental plot is warranted 

(see below).  

High intensity periodic monitoring 

To evaluate the responses of the avian community to the restoration treatments in each 

experimental plot, we recommend periodically conducting intensive territory mapping. As in 

previous years, each plot would be surveyed 8 times during the breeding season, requiring 

approximately 16-20 days of field work, 4-5 days of data entry, and 1-2 days of data analysis and 

interpretation. Because of the significant effort involved in collecting these data, we propose that 

territory mapping is only conducted after the low intensity annual monitoring has indicated a 

sufficient response from the bird community such that examining the response within each 

treatment plot is likely to be informative. 

As an initial trigger for the next round of high intensity territory mapping, we propose a 

requirement that the average breeding densities of at least 3 focal species exceed 50% of their 

CVJV density objectives throughout the experimental plots. To date, these average breeding 

densities have occasionally exceeded 50% of their CVJV density objectives, but never for more 

than two focal species in a single year (Figure 2). However, barring significant disturbances to 

the site that limit vegetation establishment and growth, we expect Song Sparrow, Common 

Yellowthroat, and Lazuli Bunting to rapidly reach this threshold. After the next round of high 

intensity territory mapping has been triggered, we would propose a new trigger for subsequent 

visits.  
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PRODUCTS 

Data management 

For all point count data collected as part of this monitoring program, the field crew have proofed 

the data and entered it into the California Avian Data Center (CADC; www.prbo.org/cadc). 

CADC is a secure, well-tested platform for managing, analyzing, and visualizing avian 

monitoring data (Ballard et al. 2008). It is a node of the Avian Knowledge Network 

(www.avianknowledge.net), which represents several interconnected bird data repositories. 

CADC data are available for viewing and downloading to outside researchers with an account. 

The vegetation data have been entered into an Access database that is backed up on Point Blue 

servers, and the territory mapping data have been transferred to a GIS file using ArcMap. These 

data are available upon request. All hard copies of data forms have been scanned and stored at 

Point Blue headquarters in Petaluma, California, and the scanned digital copies have been stored 

on regularly backed-up Point Blue servers. 

Other products 

In addition to the field work and data analysis described in this final report, Point Blue staff have 

worked on several additional products, including two manuscripts and four presentations. We 

also created a cumulative bird list for the Oneto-Denier site over all four years of monitoring 

(Appendix A). 

Manuscripts 

Dybala KE, Dettling MD, Gardali T, Grossman J, Kelsey R, Seavy NE (2017) Designing large-

scale experiments to evaluate restoration designs for wildlife habitat. PeerJ Preprints 

5:e3365v1. doi: http://dx.doi.org/10.7287/peerj.preprints.3365v1 

Dybala KE, Steger K, Walsh RG, Smart DR, Gardali T, Seavy NE (In prep) Multiple benefits of 

riparian restoration: comparing soil, vegetation, and birds.  

Presentations 

Seavy, NE, Dettling MD, Dybala KE, Grossman J, Kelsey R, Gardali T (2015) Wildlife 

Response: Experimentally testing restoration design. Oral presentation in the “Multiple 

Facets of a Lower Cosumnes River Floodplain Restoration Project” workshop at the 2015 

Floodplain Management Association Meeting, Palm Springs, California. 

Dybala KE, Seavy NE, Gardali T (2016) Measuring riparian restoration success using Central 

Valley Joint Venture objectives. Oral presentation at the California Society for Ecological 

Restoration (SERCAL), May 11-12, North Lake Tahoe, CA.  

Dybala KE, Gardali T, Grossman J, Kelsey R, Seavy NE (2017) Riparian bird responses to a 

large-scale restoration experiment. Oral presentation at the 2017 Riparian Summit, Oct 17-

19, Davis, California. 

Dybala KE, Steger K, Walsh RG, Smart DR, Gardali T, Seavy NE (2017) Multiple metrics of 

riparian restoration benefits: comparing soil, vegetation, and birds. Poster presentation at the 

2017 Riparian Summit, Oct 17-19, Davis, California.  

http://www.prbo.org/cadc
http://dx.doi.org/10.7287/peerj.preprints.3365v1
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APPENDIX  

Cumulative bird list for the Oneto-Denier site at Cosumnes River Preserve  

This list is based on daily observations of birds made on most visits to Oneto-Denier during the 

course of the project.  The number of species detected in each year reflects slight variations in 

how records were kept and changes in habitat conditions (e.g., in 2011 there was extensive 

flooding of corn, whereas later years had less flooding and a different land cover).  An X 

indicates the species was recorded anywhere in the Oneto-Denier area (including remnant 

vegetation) and a b indicates the species had a breeding territory that included the Oneto-Denier 

restoration area. 

 Year 

Species 2011 2015 2016 2017 

Greater White-fronted Goose X    
Canada Goose X X X X 
Wood Duck X   X 
Gadwall X    
American Wigeon X  

  
Mallard X  X X 
Cinnamon Teal X  

  
Northern Shoveler X    
Northern Pintail X    
Green-winged Teal X    
Common Merganser X  

  
California Quail X X X X 
Ring-necked Pheasant X  X X 
Wild Turkey X X X X 
Double-crested Cormorant X    
American White Pelican X  X X 
Great Blue Heron X  X X 
Great Egret X X X X 
Snowy Egret X  X X 
Green Heron X   X 
Black-crowned Night-Heron X  

 X 
White-faced Ibis X  X X 
Turkey Vulture X X X X 
Osprey X    
White-tailed Kite X    
Northern Harrier X    
Cooper's Hawk X  X X 
Red-shouldered Hawk X  X X 
Swainson's Hawk X X X X 
Red-tailed Hawk X  X X 
American Kestrel X  X X 
American Coot X  

  
Black-bellied Plover X  

  
Killdeer X  X X 
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 Year 

Species 2011 2015 2016 2017 

Black-necked Stilt X  
  

American Avocet X  
  

Solitary Sandpiper X    
Greater Yellowlegs X  X X 
Whimbrel X   X 
Western Sandpiper X    
Least Sandpiper X    
Dunlin X    
Bonaparte's Gull X  

  
Ring-billed Gull X    
California Gull X  

  
Rock Pigeon X    
Eurasian collared-dove  

 X X 
Mourning Dove X X X X 
Great Horned Owl X X X X 
Vaux's Swift X    
Black-chinned Hummingbird X  

  
Anna's Hummingbird X X X X 
Belted Kingfisher X  X X 
Acorn Woodpecker X X X X 
Nuttall's Woodpecker X X X X 
Downy Woodpecker X X X X 
Northern Flicker X X X X 

Olive-sided Flycatcher  
 X X 

Western Wood-Pewee X X X X 
Willow Flycatcher X    
Pacific-slope Flycatcher X  X X 
Black Phoebe Xb X Xb Xb 
Ash-throated Flycatcher X X X X 
Western Kingbird X X Xb Xb 
Cassin's Vireo X  

  
Hutton's Vireo X  X X 
Warbling Vireo X  X X 
California Scrub-Jay X X X X 
Yellow-billed Magpie X    
American Crow X X X X 
Common Raven X X X X 
Northern Rough-winged Swallow X    
Tree Swallow X X X X 
Barn Swallow X X X X 
Cliff Swallow X X X X 
Oak Titmouse X X X X 
Bushtit X X X X 
Red-breasted Nuthatch X    
White-breasted Nuthatch X X X X 

Bewick's Wren X X X X 
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 Year 

Species 2011 2015 2016 2017 

House Wren X X  X 

Blue-gray Gnatcatcher X  
  

Ruby-crowned Kinglet X    
Wrentit X X X X 

Western Bluebird X X Xb Xb 

Swainson's Thrush X   X 

American Robin Xb X Xb X 

European Starling X X X X 

American Pipit X  
  

Cedar Waxwing X  
  

Orange-crowned Warbler X   X 

Nashville Warbler X    
Common Yellowthroat X Xb Xb X 

Yellow Warbler X X X X 

Yellow-rumped Warbler X    
Black-throated Gray Warbler X  X X 

Townsend's Warbler X    
Hermit Warbler X    
Wilson's Warbler X  X X 

Yellow-breasted Chat X    
Spotted Towhee Xb Xb Xb X 

California Towhee X X X X 

Lark Sparrow Xb Xb Xb Xb 

Savannah Sparrow X  X X 

Song Sparrow X Xb Xb Xb 

Lincoln's Sparrow X    
White-crowned Sparrow X  X X 

Golden-crowned Sparrow X  X X 

Western Tanager X X X X 

Black-headed Grosbeak X X X X 

Blue Grosbeak Xb Xb Xb Xb 

Lazuli Bunting X X Xb Xb 

Yellow-headed Blackbird   X X 

Red-winged Blackbird X X X X 

Tricolored Blackbird  X X X 

Western Meadowlark X X X  
Brewer's Blackbird X  X X 

Brown-headed Cowbird X X X X 

Bullock's Oriole X Xb Xb Xb 

House Finch X X X X 

Lesser Goldfinch X X X X 

American Goldfinch X X X X 

 


