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Layton Springs (LASP) 

The Layton Springs shoreline area is bordered by upland vegetation and a sandy beach.  Layton 
Springs provides fresh water input at the southern border of this lakeshore segment.  Reservoir 
level was very low in late fall of 2020, exposing a large amount of barren reservoir bottom in 
the Layton Springs area (Figure 3-82) 
 

 
Figure 3-82. Layton Springs 

 
 
McGee Bay (MCBA) 

The McGee Bay shoreline area supports mudflat areas immediately adjacent to wet meadow 
habitats.  McGee Creek and Convict Creek are tributaries to Crowley Reservoir in this shoreline 
area.  Vast mudflats and wetlands occur along the west shore of Crowley Reservoir, as this area 
receives inflow from springs and subsurface flow from up-gradient irrigation.  In late fall of 
2020, a low reservoir level resulted a large expanse of mudflat and exposed reservoir bottom in 
the McGee Creek area (Figure 3-83Figure 3-84). 
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Figure 3-83. McGee Bay Shoreline South of McGee and Convict Creek Outflow 

 

 
Figure 3-84. Southern Portion of the McGee Creek Shoreline Area 
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North Landing (NOLA) 

The North Landing area is influenced by subsurface flows and supports meadow, wet meadow 
and mudflat habitats (Figure 3-85).  The low reservoir level in late fall 2020 resulted in the 
development of extensive mudflats in the North Landing area. 
 
 
 

 
Figure 3-85. North Landing 
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Sandy Point (SAPO) 

Most of the length of Sandy Point area is bordered by cliffs or upland vegetation.  Small areas of 
meadow habitat occur in this area, and limited freshwater input occurs at Green Banks Bay.  A 
low reservoir level in late fall of 2020 created a large sandy beach in this area (Figure 3-86).  
 
 
 

Figure 3-86. Sandy Point 
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Upper Owens River (UPOW) 

The Upper Owens River receives direct flow from the Owens River, the largest source of fresh 
water to Crowley Reservoir.  In 2020, this subarea included a large area of exposed reservoir 
bottom due to the low reservoir level (Figure 3-87).   
 
 

Figure 3-87. Upper Owens Delta 
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3.3.4 Lake-fringing Wetland Condition Discussion 

In fall of 2020 when photographs of lake-fringing wetlands were taken, the level of Mono Lake 
was 6381.0 feet, or 1.5 feet lower than in fall of 2019. Slight increases in the amount of exposed 
playa were evident in all shoreline areas.  Grazing by feral horses was particularly heavy in the 
Warm Springs and Simons Spring areas.  The most notable changes to waterfowl habitat 
conditions as compared to 2019 were observed in Lee Vining Creek, Rush Creek, Simons Spring, 
South Shore Lagoons, and Warm Springs. 
 
The decline in lake level resulted in a reduction in the flooding of both Lee Vining Creek and 
Rush Creek deltas, and therefore of potential wind and wave-protected feeding areas for 
waterfowl.  The low velocity waters of the long glide along Rush Creek just upstream of the bay 
continued to attract waterfowl.   
 
Waterfowl conditions were fairly good in Simons Spring due to the presence of numerous fresh 
and brackish ponds, although slightly reduced in size as compared to 2019.  Small scale, but 
potentially significant changes were observed in the Goose Springs area that enhanced the 
Simons Spring subarea.  The shoreline ponds in the Goose Springs area of the South Shore 
Lagoons were cut off from direct spring flow as the flow was now exiting into the Simons Spring 
shoreline area. This reduction of flow into some of the Goose Springs ponds has resulted in the 
growth of algae and some cattail encroachment.  If this trend continues, the quality of 
waterfowl habitat in the Goose Springs area, a key waterfowl breeding site, will be severely 
affected.   
 
The intense grazing by the feral horses has had some interesting effects, at least in the short-
term, on the conditions at Warm Springs, and the dynamics of waterbird use.  The heavy 
grazing has removed much of the dense cover previously in this area.  In 2020, the Warm 
Springs area was very wet, creating multiple shallow, open water ponds, attracting waterbirds 
to feed and shorebirds to attempt nesting in places previously unavailable because of dense 
cover.  A large slightly brackish pond on shore, attracted large numbers of waterfowl. 
  
A decrease in reservoir level at Bridgeport Reservoir resulted in a reduction in the aerial extent 
of flooding of feeding areas near the deltas of the East Walker River, Robinson and Buckeye 
Creeks. 
 
The amount of barren shoreline increased notably at Crowley Reservoir as compared to 2019, 
due to a reduction in reservoir level.  Heavy algal growth was not seen in early fall of 2020, as 
has occurred in previous years. 
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3.4 Saltcedar Eradication 

3.4.1 Overview of Saltcedar Eradication 
Saltcedar (Tamarix spp.) is a fast-growing, highly prolific invasive, widely-distributed nonnative 
large shrub to shrubby tree that can be found in the Mono Basin. The California Invasive Plant 
Council (Cal-IPC) considers saltcedar as a plant with the potential to have severe impacts to 
ecological systems including physical processes and biological communities (Cal-IPC 2006).  
Saltcedar can influence native plant communities by increasing soil salinities, displacing native 
vegetation, or increasing fire frequency and intensity (University of California 2010). 

 
The control of saltcedar and other invasive weeds in the Mono Basin has been a cooperative 
effort conducted largely by California State Parks and the Mono Lake Committee. LADWP staff 
have informed State Parks personnel of new noxious weed populations, and have undertaken 
tamarisk removal. Although multiple entities have contributed to weed control, these efforts 
have largely remained undocumented in the annual Mono Basin reports.   

 
A recommendation put forth in the 2018 Periodic Overview Report was improve the sharing of 
information between LADWP and California State Parks regarding tamarisk locations and 
treatment efforts so that efforts are not duplicated, and to assist in assessing the progress 
toward eradication efforts (LADWP 2018). 

 

3.4.2 Saltcedar Eradication Methodologies 
Since 2016, a tamarisk surveillance and treatment program has been implemented by California 
State Parks, with the work conducted primarily by a contractor.  In 2021, the Waterfowl 
Director contacted California State Parks regarding their tamarisk control program in order to 
provide documentation to the California State Water Resources Control Board regarding the 
status of tamarisk control efforts, and increase coordination between agencies.  California State 
Parks provided a brief overview of their program, and a Calflora website link of their 
observations 
(https://www.calflora.org/entry/observ.html#srch=t&taxon=Tamarix&cols=b&inma=t&y=38.00
65&x=-118.9794&z=11).  Locations of all tamarisk on the Calflora website since 2016 were 
downloaded and displayed in ArcGIS.  Tamarisk locations were associated with a shoreline 
location using the waterfowl survey lakeshore segment boundaries. Tamarisk treatment sites 
were summed by year and shoreline segment. 
 

https://www.calflora.org/entry/observ.html#srch=t&taxon=Tamarix&cols=b&inma=t&y=38.0065&x=-118.9794&z=11
https://www.calflora.org/entry/observ.html#srch=t&taxon=Tamarix&cols=b&inma=t&y=38.0065&x=-118.9794&z=11
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3.4.3 Saltcedar Eradication Results 
Total tamarisk treatment sites represent the number of sites treated per year, and may include 
plants found previous years (Table 3-21).  Most of the tamarisk has been found in the western 
basin, including Mill Creek, Ranch Cove, and Rush Creek.  The total number of saltcedar 
treatment sites was highest in 2016 (151), when Mono Lake was at its most recent low point.  
Since 2016, the number of sites decreased dramatically, and only one site was treated in 2020. 
 

 
 
 

3.4.4 Saltcedar Eradication Discussion 
The saltcedar eradication program conducted by California State Parks over the past five years 
has been very effective.  The high number of treatment sites in 2016 occurred during a time of 
reduced lake level, and a high level of recruitment was observed (D. House, pers. obs.)  This 
flush of new recruitment was effectively controlled as only 35 sites were located in 2017.  
Although not all areas of the shoreline were surveyed in 2020, no new plants were located (Joe 
Woods, pers. comm.) and only one plant required retreatment.  
 

Shoreline Area 2016 2017 2018 2019 2020*
Bridgeport Creek 2 1 1 4
Lee Vining Creek 8 2 2 1 13
Mill Creek 62 7 8 6 83
Ranch Cove 30 9 6 5 50
Rush Creek 23 8 10 6 47
South Shore Lagoons 6 5 4 4 19
South Tufa 2 8 10
West Shore 8 4 4 5 1 21
Wilson Creek 10 10
Yearly Total Treated 151 35 35 36 1 257

Total Treated per 
Shoreline Area    

2016-2020

Year

*Surveys were not conducted in the southern portion of the Mono Basin due to a 
wildfire closure. 

Table 3-21.  Total Tamarisk Treatment Sites by Year and Shoreline Segment Area 
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3.5   Waterfowl Population Surveys 

Overview of Waterfowl Population Monitoring 

Waterfowl population monitoring in 2020 included summer ground counts at Mono Lake and 
fall surveys at Mono Lake, Bridgeport Reservoir and Crowley Reservoir.  LADWP Watershed 
Resources staff have conducted waterfowl population monitoring annually at these three sites 
2002-2020.  Mono Lake, Bridgeport Reservoir, and Crowley Reservoir are the main areas of 
waterfowl concentration in Mono County, and combined, support the overwhelming majority 
of waterfowl numbers in the county (D. House, pers. obs.).  Thus, these data not only provide 
local site data, but serve as an index to regional waterfowl populations level. 
 
Mono Lake is almost centrally located in Mono County and lies just east of the town of Lee 
Vining (Figure 3-88).  Bridgeport Reservoir is approximately 22 miles northwest of Mono Lake 
near the town of Bridgeport.  Crowley Reservoir is approximately 31 miles southeast of Mono 
Lake, and 12 miles southeast of the town of Mammoth Lakes.   
 
Mono Lake Summer Ground Surveys 

Of the three survey areas, waterfowl population monitoring has been most intensive at Mono 
Lake, including summer ground surveys for breeding waterfowl.  Summer ground surveys were 
conducted in the Mono Basin along the shoreline of Mono Lake and at the DeChambeau and 
County Pond complexes.  Although the summer use of Mono Lake by waterfowl is small as 
compared to use by fall migrants, limited historical information was available during Plan 
development.  The Plan provided no specific guidance regarding the objectives of summer 
monitoring, however Drewien et al. (1996) recommended summer counts to record numbers 
and species composition of waterfowl and other waterbirds.  The implied intent of summer 
surveys was to fill in gaps in knowledge regarding summer use by waterfowl. 
 
Fall Surveys 

Fall waterfowl surveys were conducted at Mono Lake, Bridgeport Reservoir and Crowley 
Reservoir.  From 2002-2019, aerial surveys were conducted for fall counts.  In 2020, a 
combination of ground and boat surveys were used.  Mono Lake is a migratory stopover 
location for waterfowl, and use by waterfowl is expected to be highest during the fall migratory 
period.  The response of fall waterfowl populations to restoration will be evaluated using this 
survey data.  Waterfowl population response will be evaluated relative to conditions at Mono 
Lake, but also on a regional scale using waterfowl survey data from Bridgeport and Crowley 
Reservoirs. 
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Figure 3-88. Waterfowl Population Monitoring Survey Sites 
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3.5.1 Waterfowl Population Monitoring Methodologies 

Summer Ground Surveys 

Mono Lake Shoreline Surveys 

Summer ground counts were conducted along the shoreline of Mono Lake to determine 
summer waterfowl population size and species composition, document broods, record 
waterfowl habitat use, and habitat conditions.  Summer ground counts have been conducted 
annually since 2002.  Summer survey areas include nine shoreline subareas totaling 
approximately 14 miles of shoreline (Figure 3-89).  The shoreline subareas are as follows: 
DeChambeau Creek (DECR), lower Lee Vining Creek and delta (LVCR), Mill Creek (MICR), lower 
Rush Creek and Rush Creek Delta (RUCR), Simons Spring (aka “Sammanns”) (SASP), South Tufa 
(SOTU), South Shore Lagoons (SSLA), Warm Springs (WASP), and Wilson Creek (WICR).  In 2020, 
all surveys were conducted by Deborah House.  Additional observers included Bill Deane, 
LADWP Watershed Resources Specialist. 
 
Each shoreline subarea was visited twice in 2020 with surveys occurring at three-week intervals 
beginning in early June (Table 3-22).  Survey 3 in mid-July was not completed in 2020 because 
of a family emergency.  Surveys were conducted by walking at an average rate of approximately 
1 mile/hour - depending on conditions - and recording waterfowl as they were encountered.  
Surveys started within one hour of sunrise, and all shoreline areas were surveyed over a 4-5-
day period.  Shoreline subarea visitation was varied in order to minimize the effect of time-of-
day on survey results.  For each waterfowl observation, the following was recorded:  time of the 
observation; species, total number, and habitat use.  Habitat use was recorded by documenting 
both behavior and landtype waterfowl were occupying.  Behavior types recorded include 
resting, foraging, flying over, nesting, brooding, sleeping, swimming, or calling.  In addition to 
the landtypes used for mapping, two additional habitat types:  open water near shore (within 
50 meters of shore), and open water offshore (>50 meters offshore), were added to the existing 
classification system in order to more completely represent areas used by waterfowl. 
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Table 3-22. 2020 Summer Waterfowl Survey Number and Dates by Subarea 

 
 
Waterfowl broods were actively searched for while conducting summer ground counts at Mono 
Lake.  Because waterfowl flush readily in response to disturbance, and females with broods are 
especially wary, observers frequently scanned the shoreline ahead in order to increase brood 
detection.  Brooding females at Mono Lake generally respond in one of two ways to 
disturbance.  Gadwall typically take their young out onto the open water of Mono Lake, where 
they can be more difficult to age.  Other species will retreat to cover onshore, where they can 
be difficult to observe.  Careful scanning of the shoreline and planned approaches to waterfowl 
use areas has been needed to consistently find broods.  The following is recorded for each 
brood: species, brood size, GPS coordinates (UTM, NAD 83, Zone 11, CONUS), habitat use, and 
age. 
 
Broods were aged based on plumage and body size (Gollop and Marshall 1954).  Since summer 
surveys were conducted at three-week intervals, any brood assigned to Class I, using the Gollop 
and Marshall age classification scheme (which includes subclasses Ia, Ib, and Ic), would be a 
brood that had hatched since the previous survey, and therefore not previously tallied.  
Assigning an age class to broods allows for a determination of the minimum number of “unique 
broods” using the Mono Lake wetland and shoreline habitats, and minimize the double-
counting of broods when determining annual brood totals. 
 
  

Subarea 
2020 Survey Number and Date 

Survey 1 Survey 2 
DECR 9-Jun 30-Jun 
LVCR 9-Jun 30-Jun 
MICR 12-Jun 30-Jun 
RUCR 12-Jun 1-Jul 
SASP 11-Jun 1-Jul 
SOTU 10-Jun 29-Jun 
SSLA 8-Jun 29-Jun 
WASP 10-Jun 8-Jul 
WICR 12-Jun 30-Jun 
COPO 9-Jun 30-Jun 
DEPO 9-Jun 30-Jun 
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Figure 3-89. Summer Ground Count Shoreline Subareas - 2002-2020 

 
 
Salinity measurements of lake-fringing ponds were taken using an Extech EC400 
Conductivity/TDS/Salinity probe in order to aid in the classification of fresh versus brackish 
ponds when recording habitat use.  Ponds with a salinity of less than 500 ppm were classified as 
fresh.  Ponds with vegetation present and a salinity of greater than 500 ppm were classified as 
brackish.  Ponds with a measured salinity greater than 10 ppt (the maximum range of the 
probe) and lacking vegetation and subsurface or surface freshwater inflow were classified as 
hypersaline. 
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Restoration Ponds 

Two summer ground counts were also conducted at the DeChambeau and County Pond 
complexes north of the Mono Lake shoreline. 
 
The DeChambeau Ponds are a complex of five artificial ponds of varying size (Figure 3-90Error! 
Reference source not found.).  There are two water sources currently supplying water to the 
DeChambeau Ponds.  The primary water source is Wilson Creek.  Delivery of water from Wilson 
Creek to the DeChambeau ponds is via an underground pipe, and has averaged 1-2 cfs in recent 
years (N. Carle, pers. com.).  The underground piping moves water from pond 1 to pond 5.  The 
second source is water from a hot spring adjacent to DEPO_4.  The hot spring water is typically 
delivered to each of the five ponds through piping, however a leak developed around 2008 or 
2009 in the pipe supplying the ponds (N. Carle, pers. com.).  Since the development of the leak, 
hot spring water can only be delivered to DEPO_4.  In summer of 2020, only DEPO_2 and 
DEPO_4 held water. 
 

 
Figure 3-90. DeChambeau Ponds 

2018 Imagery courtesy of National Agriculture Imagery Program (NAIP). 
 
The two County Ponds lie in a natural basin and former lagoon that experienced drying as the 
lake level dropped below 6,405 feet in the 1950’s.  The County Pond complex consists of two 
ponds – County Pond East (COPO_E) and County Pond West (COPO_W) (Figure 3-91).  Water is 
delivered to the County Ponds via a pipe from the DeChambeau Ponds.  A diversion box exists 
at the County Ponds to allow some control over water releases to the individual ponds.  
According to the U.S. Forest Service, County Pond West has been difficult to dry out, and has 
been subject to cattail overgrowth.  In 2020, COPO_W was dry and had a solid cover of dead 
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and dry cattails.  COPO_E was also dry in summer.  COPO_E has recently also been affected by 
vegetation encroachment and in 2020, approximately 75% of the pond footprint was covered 
by dried emergent vegetation. 

 
Figure 3-91. County Ponds 

2018 Imagery courtesy of National Agriculture Imagery Program (NAIP). 
 
Fall Surveys 

In 2020, fall ground and boat surveys were conducted at Mono Lake, Bridgeport Reservoir, and 
Crowley Reservoir.  Surveys were conducted biweekly between August 31 and November 12 
(Table 3-23).  Although six surveys were scheduled for 2020, the mid-September survey (Survey 
2) could not be completed due to persistent hazardous air quality conditions from wildfire 
smoke.  Three to four days were required to complete the surveys at all three sites.  Each of the 
three study sites was divided into shoreline and/or open-water segment areas in order to 
document the spatial distribution of waterfowl. 
 
Table 3-23. Fall 2020 Survey Dates 

 

Survey Number Mono Lake Bridgeport Crowley
Survey 1 31-Aug-1-Sept 31-Aug 2-Sep
Survey 2 No Survey No Survey No Survey
Survey 3 29-Sep 28-Sep 30-Sep
Survey 4 13-14 Oct 13-Oct 14 and 16 Oct
Survey 5 27-28 Oct 26-Oct 26-27 Oct
Survey 6 9-10 Nov 9-Nov 12-Nov
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In 2020 fall waterfowl surveys were conducted by the Mono Basin Waterfowl Program Director 
Deborah House and LADWP Watershed Resources Specialists Bill Deane and Erin Nordin. 
 
Mono Lake 

In 2020, fall waterfowl surveys of Mono Lake were conducted primarily by boat, however some 
areas required a ground survey for adequate coverage.  We used a 17-foot Boston Whaler and 
paralleled the shoreline as closely as was possible given water depths or the presence of 
submerged objects including tufa or pumice blocks. A speed of approximately 8-10 knots was 
maintained during most of the shoreline survey.  Slower speeds were used when waterfowl 
flocks were encountered, or when shallow conditions and/or the presence of submerged 
objects required reduced speeds for safety.  On occasion, we stopped on the open water to 
prevent flushing, or to allow observers improved viewing of waterfowl.   
 
The main area requiring a ground visit in 2020 was Warm Springs.  Due to the very gently 
sloping topography of the east shore, the offshore areas of Warm Springs were too shallow to 
allow us to approach the shoreline close enough to survey this area by boat.  In 2020, the Warm 
Springs area supported large ponds on shore that were not only not visible from the open 
water, but were being heavily used by waterfowl.  Although other areas such as the Northeast 
Shore and Bridgeport Creek also have shallow offshore areas, monitoring data has shown these 
areas support few waterfowl, and mostly Ruddy Ducks, which can be surveyed by boat. 
 
Waterfowl spatial distribution during surveys was recorded using a combination of shoreline 
subareas and cross-lake transect zones (Figure 3-92).  The shoreline was divided into 15 
shoreline segments, and waterfowl species and numbers recorded by area.  During surveys, the 
beginning and ending points for each shoreline area were determined using both landscape 
features and the mobile mapping program Avenza®.  Waterfowl not identifiable to species were 
recorded as the next identifiable taxa higher (e.g. Aythya spp.)  Waterfowl encountered on the 
open water were assigned to the appropriate cross-lake transect, however boat surveys did not 
cover all cross-lake transects surveyed in previous years (LADWP 2018).  Cross-lake transects 
surveyed were those closest to shore, which is also the area where the most Ruddy Ducks have 
been observed (LADWP, unpublished data). 
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Figure 3-92. Mono Lake Shoreline Subareas and Cross-lake Transects 
In 2020, boat surveys covered all shoreline subareas, and those cross-lake transect segments closest to shore.
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Restoration Ponds 

Four ground surveys were conducted at the DeChambeau and County Restoration Pond 
complexes.  Survey 2 was not conducted due to hazardous wildfire smoke conditions, and 
Survey 5 due to staffing issues.  Waterfowl observations were recorded by pond. 
 
Bridgeport Reservoir 

Bridgeport Reservoir is located in Bridgeport Valley in northern Mono County, California, at an 
elevation of 6,460 feet.  Bridgeport Valley has an arid continental climate (Zellmer 1977) and 
experiences relatively cool, mild summers and cold, snowy winters.  The average July 
temperate is 63°F (17°C), and the maximum July temperature is in the low 90’s F.  Winters are 
cold as the average minimum January temperature is 9.1°F, and the average maximum is 
42.5°F.  Precipitation averages 10 inches (25 cm), most in the form of snow, and Bridgeport 
averages only 65 frost-free days a year.  Bridgeport Reservoir typically freezes over in the 
winter for varying lengths of time.  The mid-November flights are generally ice-free, however in 
some years, a thin layer of ice is present in some areas of the reservoir. 
 
Bridgeport is part of the hydrologically-closed Walker River Basin, which spans the 
California/Nevada border.  Bridgeport Reservoir, completed in 1923, provides irrigation water 
to Smith and Mason Valleys in Nevada (Sharpe et al. 2007).  Numerous creeks originating from 
the east slope of the Sierra Nevada drain toward Bridgeport Reservoir.  These tributaries are 
used for upslope irrigation of Bridgeport Valley to support the primary land use of cattle 
grazing.  The creeks directly tributary to the reservoir are the East Walker River, Robinson Creek 
and Buckeye Creek.  Downstream of Bridgeport Reservoir Dam, the East Walker River continues 
flowing into Nevada, joining the West Walker River, ultimately discharging into the terminal 
Walker Lake, Nevada.  In Nevada, the Walker River system supports extensive agricultural 
operations.   
 
Bridgeport Reservoir is a small to moderately-sized reservoir with a surface area of 
approximately 7.4 square miles and a storage capacity of 42,600 acre-feet.  The reservoir is 
rather shallow with a mean depth of 15 feet and a maximum depth of 43 feet (Horne 
2003).  Irrigated pastures border the south and southwestern portion of the reservoir, while 
Great Basin scrub is dominant along the north arm and east shore.  
 
Bridgeport Reservoir is eutrophic and experiences summer blooms of blue-green algae of the 
following genera:  Aphanizomenon, Anabaena, Microcystis, and Gloeotrichia (Horne 2003).  In 
shallow areas near the deltas, submergent aquatic vegetation is abundant and dominated by 
water smartweed (Persicaria amphibia stipulacea).   
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In September 2020, Bridgeport Reservoir held 8,631 acre-feet (http://cdec.water.ca.gov/cgi-
progs/queryMonthly?s=BDP&d=today).  The September 2020 storage level was approximately 
50% lower than September of 2019. 
 
Ground surveys were completed using spotting scopes and binoculars at stationary viewing 
locations accessed from Highway 182, paralleling the east shoreline.  Because much of 
Bridgeport Reservoir is surrounded by private property, ground access is somewhat limited, 
particularly along the southwestern shoreline where large numbers of waterfowl congregate in 
fall.  Although Bridgeport Reservoir is only moderately-sized, the viewing distance from the east 
shore to waterfowl in the southwest limited the identification of waterfowl to species on some 
surveys.   

http://cdec.water.ca.gov/cgi-progs/queryMonthly?s=BDP&d=today
http://cdec.water.ca.gov/cgi-progs/queryMonthly?s=BDP&d=today
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Crowley Reservoir 
Crowley Reservoir is located in Long Valley, at an elevation of 6,780 feet.  Created by the 
construction of the Long Valley Dam in 1941, Crowley Reservoir is the second largest lake in 
Mono County, and the largest reservoir in the county, averaging 13.2 square miles.  The primary 
source of fresh water input to Crowley Reservoir is the Owens River.  Other fresh water input 
includes flows from McGee Creek, Convict Creek, Hilton Creek, and Crooked Creek.  Crowley 
Reservoir also receives spring flow from Layton Springs along the northeast shoreline, and 
unnamed springs and subsurface flow along the west shore.  Crowley is much deeper than 
Bridgeport Reservoir, with a mean depth of 35 feet and a maximum depth of 125 feet (Corvallis 
Environmental Research Laboratory and Environmental Monitoring Support Laboratory 1978).  
Crowley Reservoir is moderately-sized with a storage capacity of 183,465 acre-feet.  In 
September 2020, Crowley Reservoir held 91,182 acre-feet (http://cdec.water.ca.gov/cgi-
progs/queryMonthly?s=crw&d=today).  The September 2020 storage level was 54% lower than 
September of 2019. 
 
Crowley Reservoir is eutrophic and experiences summer blooms of the nitrogen-fixing 
cyanobacteria Gloeotrichia in summer, and late-summer and fall season blooms of the 
cynaobacteria Aphanizomenon (Jellison et al. 2003).  In shallow areas near the deltas, 
submergent aquatic vegetation is abundant.  Crowley Reservoir is known for supporting a 
healthy population of midges (Chironomidae). 
 
Ground surveys were completed using spotting scopes and binoculars along shoreline transects 
or at stationary viewing locations along the shoreline.  All seven shoreline areas were surveyed 
during ground surveys.  Ground access is good at most locations of Crowley, but limited in the 
area of highest waterfowl use in the McGee Bay area.  The McGee Bay area was surveyed by 
walking the shoreline between the McGee/Convict Creek delta and Pelican Point. 
 

3.5.2 Waterfowl Data Summary and Analysis 

Summer Ground Surveys 

Summer Waterfowl Community 
The summer waterfowl community data summary includes all waterfowl breeding, migrant, 
and non-breeding/oversummering species observed in 2020.  Waterfowl species were classified 
as breeding or nonbreeding based on whether a territorial pair, nest, or brood has been 
observed over the length of the study.  The 2020 summer waterfowl survey data were 
summarized by survey number.  Waterfowl totals by survey (Survey 1 and Survey 2) were 
compared to the long-term 2002-2020 means +/-SE. 

http://cdec.water.ca.gov/cgi-progs/queryMonthly?s=crw&d=today
http://cdec.water.ca.gov/cgi-progs/queryMonthly?s=crw&d=today
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Brood totals for shoreline surveys will be used as an estimate of waterfowl breeding 
productivity.  Brood number totals were determined by eliminating broods potentially double-
counted over the season.  Brood species, age, size and location were used to determine which 
broods to eliminate from the total.  The calculation of brood parameters included all nesting 
species except Canada Goose.  Canada Goose initiates nesting earlier than the other waterfowl 
species and family groups can be difficult to approach closely on foot except in areas where 
they have become habituated to humans.  These factors combined with the tendency of this 
species to be highly mobile has made ageing broods accurately and determining the minimum 
number of Canada Goose broods difficult.  Waterfowl brood totals by survey (Survey 1 and 
Survey 2) were compared to the long-term 2002-2020 means +/-SE. 
 
The spatial distribution of breeding waterfowl was evaluated by calculating the total number of 
broods observed on Surveys 1 and Surveys 2 for each shoreline area in 2020.   

Habitat Use 
Habitat use data were summarized for each breeding species by both modeled and mapped 
vegetation types (LADWP 2018). 
 
Restoration Ponds 

Waterfowl numbers for each pond were summed by survey.  The 2020 waterfowl use and total 
brood results were compared to long-term means for Surveys 1 and 2 for the period 2002-2020. 
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Fall Surveys 

Fall Waterfowl Population Size and Species Composition 

Waterfowl species totals were summed by site and survey.  Survey totals were compared for 
each of the five surveys by site.   
 

Spatial distribution 

The spatial distribution was evaluated by summing the total waterfowl by site and shoreline 
area.  
 
Comparison with Reference Data 

Waterfowl use of Mono Lake was compared to the reference sites by first calculating annual 
means +/- SE.  For this year, totals excluded Survey 2 to allow comparison with results.  
 
Restoration Ponds 

Waterfowl were summed by species across the three annual surveys.  Mean annual waterfowl 
use was calculated for 2002-2019. 
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3.5.3 Waterfowl Population Survey Results 

3.5.3.1 Summer Ground Counts - Mono Lake Shoreline 

Summer waterfowl community 

In 2020, 950 waterfowl and 13 waterfowl species were observed over the two summer 
shoreline surveys (Table 3-24) including six breeding and seven non-breeding species.  The 
lingering Blue-winged Teal into July suggests the possibility of breeding, but this was not 
confirmed.  Breeding waterfowl comprised the overwhelming majority of waterfowl present in 
June (929 of 950). Waterfowl were over twice as abundant in early June as compared to late-
June.  Of the breeding species, Gadwall was most abundant, comprising 64% of breeding 
waterfowl at Mono Lake in 2020.   
 

Table 3-24. Summer Ground Count Waterfowl Detections in 2020. 

Mono Lake breeding waterfowl species are in bold type. 

Species 
Survey 1 Survey 2 Total 

Detections June 8-12 June 29-July 8 
Canada Goose 61 77 138 
Blue-winged Teal 5 1 6 
Cinnamon Teal 22 11 33 
Northern Shoveler 3   3 
Gadwall 424 171 595 
American Wigeon 1   1 
Mallard 99 36 135 
Northern Pintail 3   3 
Green-winged Teal 13 12 25 
Redhead 4   4 
Bufflehead 2 2 4 
Common Merganser   2 2 
Red-breasted Merganser 1   1 
Total waterfowl by survey 638 312 950 
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The total number of breeding waterfowl present on Survey 1 in 2020 was well above the long-
term mean.  By late-June, numbers had dropped such that totals did not differ from the 
average long-term mean.  Elevated numbers for Survey 1 were due largely to high numbers of 
Gadwall present (Table 3-25).  Canada Goose, Cinnamon Teal, and Mallard numbers were 
slightly above the mean.   

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3-93. 2020 Breeding Waterfowl Population vs. Long-term Mean of Survey 1 and 2 
 
 
Table 3-25. Breeding waterfowl species totals – 2002-2020 mean +/- SE, and 2020 values 

 
 

 

 
 

 

 

 

 

 

Breeding Species Survey 1 2020 Survey 2 2020
Canada Goose 49.2 +/- 6.3 61 45 +/- 4.9 77
Cinnamon Teal 14.3 +/- 2.8 22 9.8 +/- 2 11
Gadwall 263 +/- 26.1 424 203.3 +/- 16.7 171
Green-winged Teal 15.4 +/- 1.5 13 14.3 +/- 4.3 12
Mallard 73.2 +/- 6.7 99 40.5 +/- 6.9 36
Northern Pintail 7.4 +/- 2.1 3 4.8 +/- 2.9 0
Ruddy Duck 1.9 +/- 0.6 0 2.4 +/- 0.7 0
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A total of 56 waterfowl broods were found on the two surveys conducted in 2020, including 
three Canada Goose and 53 dabbling duck broods.  Breeding was confirmed for five species, 
with brood numbers highest for Gadwall (Table 3-26).  In 2020, broods were found at all 
shoreline areas, except Warm Springs.  Most broods (16; 28%) were found at Wilson Creek.  
Other areas supporting a large proportion of the broods were South Shore Lagoons, Simons 
Spring, and Rush Creek.   

 
Table 3-26. Waterfowl Broods by Shoreline Area, 2020 

 
 

The total number of dabbling duck broods found on Survey 1 and 2 of 2020 (53) was greater 
than long-term average of 47.3 +/- 3.7 of all three surveys combined.  The number of broods 
seen on both Survey 1 and Survey 2 in 2020 were the highest over the entire 2002-2020 study 
period.  The number seen on Survey 1 (8) was slightly above the long-term mean, while the 
number on Survey 2 was well above the long-term mean (Figure 3-94).  While conducting 
Survey 2, an additional 13 potential breeding females and/or pairs of waterfowl were also seen 
without broods.  It is estimated that as many as 13 additional broods may have been produced 
at Mono Lake in 2020, beyond that detected on Surveys 1 and 2. 

 

Breeding Waterfowl Species DECR LVCR MICR RUCR SASP SOTU SSLA WASP WICR

Total 2020 
Broods 

(Survey 1 and 
2 only)

Canada Goose 3 3
Cinnamon Teal 1 1 2
Gadwall 1 1 1 4 10 1 10 10 38
Green-winged Teal 1 3 4
Mallard 1 3 1 2 2 9
Total broods per shoreline area 4 1 3 7 11 1 13 0 16 56
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3.5.3.2 Habitat Use 

Most dabbling duck activity was concentrated in and around nearshore water features, 
primarily freshwater and brackish ponds (Table 3-27).  Secondarily, ria was used frequently by 
Cinnamon Teal, Gadwall and Green-winged Teal, but much less frequently by Mallard.  The 
habitat use patterns of Canada Goose differed from the dabbling duck species in their greater 
reliance on meadow/marsh landtypes and the open water areas of Mono Lake.  Dabbling duck 
species with broods were seen most frequently in freshwater and brackish ponds, whereas 
Canada Geese with broods used alkaline wet meadow and brackish ponds.  Dabbling ducks fed 
most often in brackish ponds.  Gadwall was the only dabbling duck species that used ria for 
foraging to any extent in 2020. 

 
 

 

 

 

 

Figure 3-94. Dabbling duck broods seen during each survey period in 
2020 as compared to 2002-2020 mean +/- SE. 
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Table 3-27. Proportional Habitat use by Breeding Waterfowl Species, 2020 

 
 

Summer Ground Counts - Restoration Ponds 

In 2020, only two species of waterfowl were seen at the Restoration Ponds, Gadwall and Ruddy 
Duck (Table 3-28).  A total of 17 waterfowl were recorded on the two surveys, and most all use 
was observed in DEPO_04.  The number of waterfowl observed on Survey 1 and Survey 2 in 
2020 were well below the long-term 2002-2020 average (Figure 3-95).  Two Gadwall and two 
Ruddy Duck broods were seen in DEPO_04.  Two additional Gadwall without broods were at 
DEPO_04 on Survey 2.  It is possible these were breeding ducks and up to two more broods may 
have been produced at the ponds. 
  

Landtypes

Modeled            Mapped
Canada 
Goose

Cinnamon 
Teal Gadwall

Green-
winged 

Teal Mallard
Meadow Marsh 23% 0% 4% 4% 0%

Marsh 0% 0% 0% 0% 0%
Wet Meadow 5% 0% 4% 4% 0%
Alkaline Wet Meadow 18% 0% 0% 0% 0%
Dry Meadow/Forb 0% 0% 0% 0% 0%

Water 20% 79% 66% 72% 91%
Freshwater Stream 0% 0% 2% 0% 6%
Freshwater Pond 0% 59% 20% 52% 62%
Brackish Pond 20% 21% 44% 20% 23%
Hypersaline Pond 0% 0% 0% 0% 0%
Mudflat 0% 0% 0% 0% 0%

Upland 0% 0% 0% 0% 0%
Ria 2% 21% 18% 20% 5%
Riparian 0% 0% 0% 0% 0%
Barren Lake Bed 29% 0% 11% 4% 3%
Open Water 27% 0% 1% 0% 1%

Breeding Waterfowl Species

DEPO_01 DEPO_02 DEPO_03 DEPO_04 DEPO_05 COPO_W COPO_E
Gadwall 1
Ruddy Duck 4 3
Gadwall 4
Ruddy Duck 5

Survey 1

Survey 2

Pond
Species

Table 3-28. Total Waterfowl by Species, Pond and Survey Number 
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Figure 3-95. Restoration Pond Waterfowl Totals on Survey 1 and 2 in 2020  

The 2002-2020 Long-term mean +/- standard error (SE) is shown for reference. 
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3.5.3.3 Mono Lake Fall Surveys 

Fall Waterfowl Population Size and Species Composition 

A total 21 waterfowl species and 14,274 individuals were detected during the five 2020 Mono 
Lake fall surveys (Table 3-29Error! Reference source not found.).  Northern Shoveler and Ruddy 
Duck were the most abundant species, and combined, comprised 88% of all waterfowl.  
Northern Shoveler have typically shown a seasonal peak in numbers on the Early- or Mid-
September survey, followed by a dramatic decline through the remainder of the season.  In 
2020, numbers were highest at the end of September as well, however a significant second 
pulse of birds arrived at Mono Lake in mid-November.  Ruddy Duck numbers typically show a 
seasonal peak the end of September through the end of October, and in 2020, peak numbers 
were observed on the End-of-October survey. 
 

Table 3-29. Species Totals, 2020 Mono Lake Fall Waterfowl Surveys  

  

Species Early Sept Mid-Sept End Sept Mid-Oct End Oct Mid-Nov Species Totals
Snow Goose 0 0 0 11 4 15
Ross's Goose 0 0 0 0 1 1
Greater White-fronted Goose 0 1 0 0 0 1
Canada Goose 0 2 0 24 58 84
Tundra Swan 0 0 0 2 2 4
Blue-winged Teal 0 0 0 2 0 2
Cinnamon Teal 32 15 0 0 3 50
Northern Shoveler 1295 2842 84 79 1189 5489
Gadwall 164 18 5 20 10 217
American Wigeon 0 8 19 0 8 35
Mallard 62 49 41 68 23 243
Northern Pintail 1 8 1 0 5 15
Green-winged Teal 68 135 64 249 161 677
Unidentified Teal 5 100 163 0 1 269
Redhead 0 0 0 0 1 1
Ring-necked Duck 0 3 0 0 0 3
Lesser Scaup 0 0 20 9 0 29
Bufflehead 0 0 1 4 26 31
Hooded Merganser 0 0 0 0 3 3
Common Merganser 1 0 0 0 0 1
Red-breasted Merganser 0 0 0 1 2 3
Ruddy Duck 17 1533 1511 2797 1228 7086
Unidentified Diving Duck 0 0 15 0 0 15
Total 1645 4714 1924 3266 2725 14274
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Total waterfowl use has varied temporally at Mono Lake, with use highest during the month of 
September (Figure 3-96). In 2020, waterfowl totals were significantly below the long-term 
means early in the season (Early September through mid-October) and above the long-term 
mean late in the season (End of October and mid-November).  This early season peak has been 
largely due to the abundance of Northern Shovelers in September.  After the end of September, 
waterfowl numbers at Mono Lake usually decline substantially, again driven largely by Northern 
Shoveler abundance and the departure of most shovelers from the Mono Basin.   
 
 

  
Figure 3-96. 2020 Mono Fall Waterfowl Survey Totals and 2002-2020 Means 

 
 
Spatial Distribution 
At Mono Lake, the majority of waterfowl in fall were seen in the Wilson Creek area or offshore, 
primarily in the eastern part of the lake (Figure 3-97).  Wilson Creek is typically the main staging 
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area for Northern Shoveler in fall, and often the only location where large numbers are seen 
(1,000s).  Offshore use was almost entirely by Ruddy Ducks, and large numbers were 
congregating in the eastern portion of the lake in 2020.  The above-average use of the shoreline 
areas in the eastern portion of the lake, including BRCR, DEEM, NESH and WASP was due largely 
to the presence of Ruddy Duck flocks close to shore in these areas as well as off-shore.  
Waterfowl use by species other than Ruddy Duck was high in the Warm Springs area where 
heavy grazing by feral horses has opened up areas previously covered in dense mats of alkali 
meadow vegetation.  In addition, the presence of a large brackish pond on shore from summer 
through fall, created excellent foraging conditions for waterfowl and shorebirds. 
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Figure 3-97. Fall Spatial Distribution of Waterfowl at Mono Lake, 2020 



Mono Basin Waterfowl Habitat Restoration Program 
2020 Monitoring Report 

 3.5-169  Waterfowl Surveys 

Bridgeport Reservoir 

Fall Waterfowl Totals and Species Composition 

A total of 20 waterfowl species and 27,346 individuals were recorded at Bridgeport Reservoir 
over the five fall surveys in 2020 (Table 3-30).  Geese and swans comprised approximately 10% 
of all waterfowl, and of this group, only Canada Goose was abundant and present on all 
surveys.  Dabbling ducks totaled 67% of all waterfowl, and of the seven dabbling duck species 
identified, Northern Shoveler and Green-winged Teal were most abundant.  Up to one-third of 
all dabbling ducks were not identified to species, due to the observation distance – the majority 
in the month of September.  The most species-rich group was diving ducks, with nine species 
detected and divers as a whole comprised approximately 21% of all waterfowl.   
 
Table 3-30. Species Totals, 2020 Bridgeport Reservoir Fall Waterfowl Surveys 

 
 

  

Species Early Sept Mid-Sept End Sept Mid-Oct End Oct Mid-Nov Species Totals
Snow Goose -            -            -            1            -          1                     
Greater White-fronted Goose -            2               -            -         -          2                     
Canada Goose 430           612           771           702        410         2,925              
Tundra Swan -            -            -            -         15           15                   
Cinnamon Teal 15             -            -            -         -          15                   
Northern Shoveler 2,582        402           1,306        -         -          4,290              
Gadwall 30             50             55             31          1             167                 
American Wigeon 1               10             -            -         -          11                   
Mallard 20             81             404           52          160         717                 
Northern Pintail 21             100           20             140        61           342                 
Green-winged Teal 630           560           813           287        895         3,185              
Unidentified teal 4,030        4,304        650           400        438         9,822              
Canvasback -            -            4               30          -          34                   
Redhead -            4               -            10          -          14                   
Ring-necked Duck -            2               -            2            -          4                     
Lesser Scaup -            -            -            28          7             35                   
Bufflehead -            -            6               81          18           105                 
Common Goldeneye -            -            -            -         10           10                   
Hooded Merganser -            -            -            8            1             9                     
Common Merganser 21             40             45             7            3             116                 
Ruddy Duck 1               571           2,812        1,602     541         5,527              
Total 7,781        6,738        6,886        3,381     2,560      27,346            
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Spatial distribution 

Of the three subareas at Bridgeport Reservoir, waterfowl numbers were highest in the West 
Bay throughout the season (Table 3-31Error! Reference source not found.).  Waterfowl were 
found throughout the West Bay and among the several deltas and inlets created where 
Buckeye Creek, Robinson Creek, and the East Walker River enter the West Bay.  Geese were 
most often found out on the meadows in this area away from the water’s edge.  Waterfowl use 
in the East shore subarea occurred primarily in the southern half of this segment area, in 
proximity to inflow from the East Walker River and shallow water feeding areas and mudflats.  
In the North Arm, waterfowl tended to be few in number and scattered along the immediate 
shoreline area. 
 
Table 3-31. Bridgeport Reservoir, Spatial Distribution by Survey, 2020 

 
  

Survey EASH NOAR WEBA
Early September 859         21         6,901        
Mid-September
End of September 811         50         5,877        
Mid-October 1,516      45         5,325        
End of October 385         12         2,984        
Mid-November 271         403       1,886        
Total waterfowl by shoreline segment 3,842      531       22,973      

No Survey
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3.5.3.4 Crowley Reservoir 

Fall Waterfowl Totals and Species Composition 

A total of 19 waterfowl species and 51,194 individuals were recorded at Crowley Reservoir over 
the five fall surveys in 2020 (Table 3-32).  Geese and swans comprised only 1.3% of all 
waterfowl.  Dabbling ducks totaled 64% of all waterfowl, and of the seven dabbling duck 
species identified, Northern Shoveler, Mallard, and Green-winged Teal were most abundant. 
Seven species of diving ducks were observed and divers as a whole comprised approximately 
35% of all waterfowl.  Ruddy Duck was overwhelmingly the most abundant of the divers. 
 

Table 3-32. Species Totals, 2020 Crowley Reservoir Fall Waterfowl Survey  

   

Species Early Sept Mid-Sept End Sept Mid-Oct End Oct Mid-Nov Species Totals
Snow Goose - - 2 25 24 51
Ross's Goose - - - 1 - 1
Cackling Goose - - 3 12 - 15
Canada Goose 54 144 73 50 9 330
Tundra Swan - - - 149 106 255
Cinnamon Teal 196 5 - - - 201
Northern Shoveler 4634 2690 272 143 39 7778
Gadwall 1354 291 211 96 82 2034
American Wigeon 16 110 220 57 291 694
Mallard 1255 2108 1040 323 1201 5927
Northern Pintail 173 801 233 31 29 1267
Green-winged Teal 69 962 2982 1808 1289 7110
Unidentified Teal - 3570 - 150 4055 7775
Canvasback - - 33 35 7 75
Redhead 8 20 27 9 - 64
Ring-necked Duck 12 10 8 14 90 134
Lesser Scaup - - 81 97 13 191
Surf Scoter - - 1 1 - 2
Bufflehead - 10 43 284 144 481
Ruddy Duck 41 2784 6383 4082 3519 16809
Total 7812 13505 11612 7367 10898 51194
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Spatial Distribution 

During the 2020 surveys, the largest waterfowl concentrations at Crowley Reservoir were in 
McGee Bay and the delta of the Owens River (Table 3-33Error! Reference source not found.), 
with more than twice as many in McGee Bay.  Waterfowl in McGee Bay used the entire 
shoreline area, although higher densities were observed near the McGee Creek delta and spring 
outflow areas.  The other area of waterfowl concentration was the Upper Owens River delta 
where flows from the Owens River enter the reservoir.  Except at very high reservoir levels, this 
area has extensive mudflats for loafing, shallow feeding areas, and quiet backwater bays.  Due 
to a low reservoir level in late fall at Crowley, the Upper Owens shoreline segment area 
appeared to be reduced in extent as compared to most years. During early season surveys, 
waterfowl generally avoid the Chalk Cliffs area as there are limited feeding opportunities due 
the deep water and lack of fresh water inflow.  Waterfowl continued to show a pattern, 
however, of late-season use of the Chalk Cliffs area when significant numbers of dabbling ducks 
are then seen offshore or loafing along the narrow, dry beach.  Yearly, increased use of Chalk 
Cliffs area has coincided with the opening of waterfowl hunting season, and waterfowl may be 
seeking refuge in this area of more difficult access.  Hilton Bay has good waterfowl habitat with 
adjacent meadows, some fresh water inflow, and shallow waters, but the area is small in size, 
and supports fewer numbers of waterfowl than areas of comparable quality, likely because of 
the size difference.  Waterfowl use of the Layton Spring subarea is usually concentrated near 
the spring inflow.  Birds may also be scattered in smaller numbers along the mudflats or 
nearshore throughout the remainder of the subarea which is primarily sandy beach.  North 
Landing is another shoreline area with no direct fresh water inflow, and limited shallow water 
areas near shore and typically supports lower waterfowl use.  The Sandy Point subarea is also 
an area of limited use by waterfowl due to a lack of freshwater input and limited shallow 
feeding areas. 
 
Table 3-33. Crowley Reservoir, Spatial Distribution by Survey, 2020 

 
 
 
 

Survey CHCL HIBA LASP MCBA NOLA SAPO UPOW
Early September -          106         20           6,225        48         14         1,399        
Mid-September
End of September 6             114         127         7,439        12         10         5,797        
Mid-October 33           491         133         9,204        6           21         1,724        
End of October 290         610         409         3,894        382       320       1,462        
Mid-November 761         384         451         5,830        352       524       2,596        
Total waterfowl by shoreline segment 1,090      1,705      1,140      32,592      800       889       12,978      

No Survey
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Comparison to Reference Sites 

Annual waterfowl totals from 2003-2020, excluding Survey 2 have differed among sites (Figure 
3-98).  Waterfowl numbers have been significantly higher at Crowley Reservoir than the other 
two sites.  Totals for Bridgeport Reservoir have been significantly higher than Mono Lake.  In 
2020, waterfowl use of Bridgeport Reservoir did not differ significantly from the long-term 
mean.  Totals at Crowley Reservoir were slightly above the mean and Mono Lake slightly below 
the long-term mean. 
 
The species composition of the waterfowl community at Mono Lake also differs notably from 
the other two survey areas in that it is dominated primarily by two species typically associated 
with saline lakes – Northern Shoveler and Ruddy Duck.  In contrast, the waterfowl communities 
of Bridgeport and Crowley Reservoirs are more diverse, and have numerous codominant 
species as is typical of fresh water systems. 
 

Figure 3-98. Comparison of Mean Fall Waterfowl at each of the Three Surveys Areas, 2003-
2020 

The totals compared here are excluding numbers from Survey 2 in order to present comparable data. 
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3.5.3.5 Restoration Ponds 
 
Through October, the only ponds with water were DEPO_2 and DEPO_4.  On the November 9 
survey, water was also present in DEPO_3 and COPOE, however these ponds were frozen over, 
along with DEPO_2.  The only two ponds supporting waterfowl in fall were DEPO_2 and 
DEPO_4, with the majority of birds in DEPO_4 (Table 3-34).  Gadwall and Green-winged Teal 
were most abundant.  The 2020 total of 66 waterfowl over the four surveys was significantly 
below the 2002-2020 mean of 181.9 +/-72.  
 

  

COPOE COPOW DEPO_1 DEPO_2 DEPO_3 DEPO_4 DEPO_5
Bufflehead 1 1
Gadwall 3 32 35
Green-winged Teal 24 24
Ruddy Duck 4 1 5
Unidentified Teal 1 1
Pond totals Dry/Frozen Dry Dry 7 Dry/Frozen 59 Dry 66

TotalWaterfowl Species
Restoration Pond

Table 3-34. Results of Four Restoration Ponds Fall Waterfowl Surveys, 2020 
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3.5.4 Waterfowl Survey Discussion 

3.5.4.1 Summer Ground Surveys – Mono Lake Shoreline 

Breeding Population Size and Composition 

Breeding waterfowl activity was good at Mono Lake in 2020 with above-average brood 
numbers, despite missing Survey 3.  Since 2002, new brood numbers have been highest on 
Survey 3 every year except one (2015).  Above-average brood numbers on Survey 1 and Survey 
2, with few broodless hens or pairs remaining, strongly suggests earlier than normal breeding in 
2020.   
 

Spatial distribution 

Breeding waterfowl are concentrated into highly localized areas around the shoreline of Mono 
Lake, where fresh water resources occur for young ducklings.  In 2020, breeding conditions 
were good at Wilson Creek and Simons Spring.  In addition to South Shore Lagoons, Wilson 
Creek has been one of main waterfowl breeding areas.  The Wilson Creek delta has abundant 
spring flow, a shallow sheltered bay which may enhance fresh water resources into the bay, 
and in 2020, a fresh water pond along the west side of the bay.  The fresh water pond attracted 
significant breeding waterfowl use and brooding.  Wilson Creek below the Pumice Mine Road 
was periodically dewatered in 2020 (D. House, pers. obs.), and the effect this may have on 
waterfowl habitat in Wilson Creek not clear, although conditions remained good in 2020. 
 
Conditions at Simons Spring were enhanced by the presence of numerous small fresh water 
ponds along shore, and the shift in the outflow of Goose Springs from the South Shore Lagoons 
shoreline area, into the Simons Spring shoreline area, creating good feeding conditions.  
Conditions in the vicinity of Goose Springs have been slowly deteriorating over the last several 
years, and this change in water flow may accelerate the deterioration and it will virtually 
eliminate fresh water flow into onshore ponds.  The fresh water ponds may be further 
encroached by emergent vegetation, and onshore brackish ponds may dry.  
 

Habitat Use 

Many studies have shown that waterfowl breeding productivity is linked to the abundance and 
quality of open water wetlands and ponds supporting high densities of aquatic invertebrates 
(Cox et al. 1998, Pietz et al. 2003, Kaminski and Prince 1981, Krapu et al. 1983). In addition, the 
abundance and availability of aquatic invertebrates limits the number of breeding waterfowl 
and waterfowl brood survival (Sjoberg et al. 2000).  Habitat use patterns of the breeding 
waterfowl community at Mono Lake suggest that freshwater ponds, brackish ponds and ria are 
key habitat features that support the breeding waterfowl community at Mono Lake. 
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Young ducklings require fresh water in order to survive and gain weight (Swanson et al. 1984), 
and thus freshwater resources are a necessary component of the habitat of the breeding 
waterfowl community at Mono Lake.  Freshwater resources at Mono Lake include freshwater 
ponds, freshwater streams, spring outflow and deltas, where a fresh water lens might occur 
depending on weather conditions, flow, and shoreline topography.   
 
In 2020, breeding dabbling duck activity was concentrated in and around freshwater and 
brackish ponds, while Canada Goose used meadows areas.  Freshwater ponds are an important 
component of the breeding waterfowl habitat at Mono Lake that was used by all dabbling ducks 
species, but not Canada Goose.  Freshwater outflow areas of creeks and springs (=”ria”) were 
used primarily by Gadwall for feeding, suggesting a use of Artemia.  Brackish ponds at Mono 
Lake were used heavily by all waterfowl for feeding, including hens with broods.  Although not 
studied, the use of brackish ponds by waterbirds at Mono Lake (D. House, pers. obs.) suggests 
they can be highly productive systems.  The presence of brackish ponds, particularly when 
associated with or near freshwater ponds enhances habitat productivity and available feeding 
opportunities for breeding waterfowl at Mono Lake.  The only species that regularly used 
meadow habitats was Canada Goose, which was often seen feeding with broods in alkaline wet 
meadow habitats near or on shore.  Canada Goose is almost exclusively herbivorous feeding on 
roots, leaves, and tubers of emergent wetland plants and submerged aquatic plants.  Mono 
Lake lacks submerged aquatic plants due to the salinity of the lake, and thus the sedges, 
grasses, and other herbaceous vegetation in shoreline meadow habitats at Mono Lake are the 
prime feeding areas for this species.  
 

3.5.4.2 Summer Ground Surveys - Restoration Ponds 

Waterfowl habitat at the Restoration Ponds continues to be impacted by ageing infrastructure 
and water delivery problems.  Over the last several years, most breeding waterfowl and broods 
have been at DEPO_04 and COPO_E.  During the summer ground count period in 2020, 
however, only DEPO_2 and DEPO_4 were flooded.  Breeding waterfowl use was confined 
primarily to DEPO_4 and the resulting use was well below the long-term mean. 
 

3.5.4.3 Fall Aerial Counts 

Mono Lake - Population Size and Species Composition 

Waterfowl use at Mono Lake in fall 2020 showed another slight increase as compared to last 
year, potentially indicating continued recovery from the extended drought ending in 2017, 
however totals were still slightly below the long-term average.  A slight seasonal shift in use 
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was observed in 2020.  Past monitoring has shown that waterfowl totals at Mono Lake have 
been highest during the month of September, with a significantly reduced numbers mid-
October through mid-November.  In 2020, the seasonal peak at Mono Lake was in late-
September, however all counts through September were below the long-term mean.  A second 
pulse of Northern Shoveler arrived at the end of October, however, resulting above-average 
counts on the late fall counts.  It is possible that early season Northern Shoveler flocks at Mono 
Lake may be originating from a different source population than those arriving later in fall.  The 
second pulse of birds may also be due to seasonal change in weather conditions on the 
breeding grounds or along migration corridors, pushing birds farther south.  Seasonal shifts 
such as this could also be an indication of waterfowl response to climate change. Waterfowl 
migration patterns have been observed to change over time (Lehikoinen and Jaatinen 2012, 
Reese and Weterings 2018), and the timing of waterfowl use may be useful for assessing 
waterfowl response to regional or local changes in conditions including those induced by 
climate change.  
 
Waterfowl at Mono Lake appear to respond to local conditions, as spatial distribution patterns 
would indicate.  The spatial distribution of waterfowl at shoreline sites in fall also suggests that 
waterfowl habitat at Mono Lake is highly localized.  Although the Wilson Creek area makes up 
<2% of the entire shoreline area, it supported 27% of all dabbling ducks in 2020.  The 
combination of abundant spring flow, extensive wet meadow habitat upgradient, and shallow 
offshore gradient in the Wilson Creek bay contribute to creating a favorable shallow water 
feeding and loafing area for fall migrant waterfowl.  Waterfowl also responded favorably to 
improved foraging conditions in the Warm Springs area, where wet conditions and heavy 
grazing by feral horses has opened up areas previously covered in dense mats of alkali meadow 
vegetation.  In addition, the large brackish pond on shore from summer through fall, created 
excellent foraging conditions for waterfowl and shorebirds and contributed to the increased 
numbers of waterfowl in the Warm Springs area.  Use of Mill Creek in 2020, was very low, 
although this area has on average, supported approximately 10% of all fall waterfowl.  Use of 
the South Shore Lagoons shoreline area was also low, possibly due to small scale habitat 
changes noted earlier that affect the quality and quantity of fresh and brackish ponds onshore. 
 
A time budget study of waterfowl use of shoreline areas and habitats during fall migration 
would document how fall migratory waterfowl use different shoreline subareas and habitats for 
feeding, drinking, roosting, or bathing.  An understanding of how waterfowl use each subarea 
and habitat in fall, would provide a greater understanding of the specific resources available for 
waterfowl around the lake, and how they support migratory waterfowl populations. 
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Waterfowl at Bridgeport and Crowley Reservoirs were similarly concentrated in around areas of 
fresh water inflow.  Several creeks and potentially subsurface inputs from adjacent irrigated 
pastures exist along the West Bay portion of Bridgeport Reservoir where waterfowl congregate.  
These delta areas also provide shallow feeding areas and protected bays ideal for dabbling 
ducks.  At Crowley Reservoir, waterfowl concentrated in the McGee Bay and Upper Owens 
River delta areas.  The McGee Bay subarea receives inflow from Convict and McGee Creeks, and 
spring flow and subsurface flows from irrigation upgradient.  Wetland vegetation often extends 
to the shoreline, with small areas of mudflats present at all except the highest reservoir levels.  
The other area of waterfowl concentration is the Upper Owens River delta where flows from 
the Owens River enter the reservoir.  Except at very high reservoir levels, this area has 
extensive mudflats for loafing, shallow feeding areas, and quiet backwater bays.   
 
Waterfowl populations at Mono Lake are relatively small compared to Bridgeport and Crowley, 
likely due to a combination of salinity and water depth which limits feeding opportunities.  
Salinity and water depth influence not only the types and abundance of food items, but also 
accessibility.  Mono Lake is deep, highly saline, with limited shallow shoreline areas.  Despite 
the productivity of Mono Lake, access of these food resources to dabbling duck species like 
Northern Shoveler is somewhat limited.  The topography and bathymetry are such that shallow-
water feeding areas, especially those near springs, are widely spaced and not extensive.  The 
range of water depths for optimal foraging by dabbling ducks is 2-10 inches.  Prey will generally 
be less accessible in water depths greater than about 10 inches, and thus foraging efficiency will 
decrease.  At Mono Lake, dabbling ducks have been observed to feed almost exclusively near 
shore, and more specifically, where the bathymetry data suggests a greater extent of shallow 
water than areas where waterfowl use is lower or absent. 
 
The highly saline water of Mono Lake currently only support Artemia and Ephydra, however 
other species may have occurred historically when the lake was no more than 50 gm/L salinity.  
The highly saline water also limits the availability of vegetable food sources favored by many 
dabbling duck species in fall, to isolated fresh water and brackish ponds since the salinity of the 
lake is above the tolerance of wetland plants. 
 
These features limit the habitat quality for waterfowl and may ultimately limit recovery of 
waterfowl populations.  In order for waterfowl to meet their energetic demands, food 
resources need to be accessible, abundant, and of sufficient quality. 
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4.0 SUMMARY AND RECOMMENDATIONS 

The Mono Basin Waterfowl Habitat Restoration Program was developed to evaluate the effect 
of changes in the Mono Lake area relative to the restoration objectives, and to provide 
information to guide future restoration activities.  The program has included a number of 
restoration projects, objectives, and monitoring projects.  Restoration has included establishing 
a target lake elevation, reestablishing perennial flow in tributaries, channel openings, providing 
financial assistance for the restoration of waterfowl habitat, and exotic species control.  
Ecological conditions in the Mono Basin have improved considerably as a result of the 
restoration program. 
 
The implementation of Decision 1631 appears to have resulted in the lake level stabilization, 
although Mono Lake is still well below the target lake level 27 years later.  Climatic factors may 
be influencing Mono Lake and its recovery.  Current trends indicate seasonal increases in 
salinity and water temperature, a finding aligned with regional climatic trends.  Based on our 
analysis, without sustained high freshwater input, the trend of increasing salinity cannot be 
reversed.  The recent pattern of shortened wet periods affects freshwater input, and future 
limnological conditions of Mono Lake will largely depend on runoff conditions. 
 
Within the range of lake elevations observed since 2002, shoreline waterfowl habitat in general 
shows improvement at higher lake level.  These improvements include increased shoreline 
pond acreage and increased connectivity of shoreline ponds with the shoreline and spring 
outflow areas.  Breeding waterfowl have been very responsive to lake level increases, however 
fall migratory populations have not. 
 
Mono Lake is deep, highly saline, with limited shallow shoreline areas.  These features limit the 
habitat quality for waterfowl and may ultimately limit recovery of waterfowl populations.  In 
order for waterfowl to meet their energetic demands, food resources need to be accessible, 
abundant, and of sufficient quality.  The current trends seen in the data with regard to salinity 
and water temperature, if continued, will also influence waterfowl habitat conditions at Mono 
Lake. 
 
 

1)  Waterfowl time budget study - Order 98-05 required a time budget study to be 
conducted during each of the first two fall migration periods after the plan was 
approved, and again when Mono Lake reaches its target lake elevation.  A single time 
budget study of Ruddy Ducks was completed in fall of 2000 by Jehl.  We recommend the 
Mono Basin Waterfowl Program Director develop a study plan for the second required 
time budget study focusing on shoreline use by waterfowl.  Although originally 
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scheduled for 2020, situations beyond our control necessitated rescheduling to fall of 
2021.  A time budget study allows for the determination of the relative importance of 
different shoreline sites for migratory waterfowl, and would provide insight into the 
importance of hypopycnal areas for feeding, resting, or drinking. 

2) Restoration Pond Management - Order 98-05 provided for funds to be set aside for 
waterfowl habitat restoration in the Mono Basin.  The Restoration Ponds represent a 
potential location in the Mono Basin for waterfowl habitat enhancement.  Waterfowl 
habitat at the Restoration Ponds would benefit from upgrades to the existing water 
delivery system to allow for more flexibility in water delivery to individual ponds.  The 
system is also in need of repair, as recent failures in the water delivery infrastructure 
have affected pond habitat, and at the time of writing, some infrastructure repairs have 
been made.  We also recommend that Restoration Ponds managers consider 
implementing a system of rotational seasonal flooding of the ponds to improve pond 
productivity and waterfowl use.  Seasonal flooding is a waterfowl habitat management 
technique used at most waterfowl management areas and wildlife refuges in California 
to manage waterfowl habitat.  Continuous inundation of wetlands will lead to decreased 
productivity of waterfowl forage plants and invertebrates supported by them.  Seasonal 
flooding programs can also be used to control emergent vegetation and maintain open 
water habitats.  Seasonal manipulation of water delivery should be considered as a tool 
to aid in long-term management of emergent vegetative growth impacting waterfowl 
habitat at the Restoration Ponds.  Thus, moving away from continual year-round 
inundation of ponds to seasonal or rotational flooding is encouraged and 
recommended.  
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