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Summary

For the pasthreeyears, the Audubonetwork hasbeen engaged in a multaceted

conservation campaign focused on the protection and proliferation of nesting Western
(Aechmophorus occidentalis | Y R A, darkiNgreBes orosirorthern California lakes.

Three Audubon chapters have been responsible for coordinating outreach to local communities
and lake users, monitoring nesting colonies, and identifying key conservation actions to protect
nesting grebes on their respective lakeThese efforts have resulted in better informed and
enthusiastic communities that support grebes on their lalkethoroughly surveyed population

that likely comprises over 70% of the breeding grebes in Califpamd major conservation
progresssetting the groundwork for longerm management changes that will positively
influencenesting success arfdvorable nesting conditions. The number of adult grebes on the
four major lakes (Clear Lake, Eagle Lake, Lake Almanor, and Thermalito Afterbay) hesdncrea
58% and nesattempt saveincreased 60% since the start of our monitoring and outreach

efforts.

The outreach effort by the four partners has been highly effective at delivering a consistent
conservation and educational message that has had signifpemetration into diverse lake
communitiesin the Sierra Nevada and Coastal Range. Altogethehawe directly presented

our message of sharing the lake with grebes and the need to protect the birds to 13,125 people
using a diverse medjautreach and edcation campaigneach group catering to the different
communities that use the lake8Ve have had 43 newspaper, radio, and TV stories highlighting
our efforts, and Audubon Magazine is currently developing a feature story on our work.

We havealso made esme large steps towardeng-term management changes that will have a
positive influence on grebe nesting efforts. To increase public awareness of sensitive areas for
grebe coloniesl?2 large interpretative signs have been installed at strategic locatioas as

boat ramps and public lakeside parksitting grebes front and center as people enter and exit
the lakes. Additionally21 warning signs have been installed on the shoreline near perennial
grebe colonies as well as in the middle of a key boat celeainClear Lake. Over 30 warning
buoys have been purchased and are now part of the annual lake management activities of the
Department of Water Resources, a key partneCltarLake and Thermalito Afterbay. Plumas
Audubonhas alsmlayed a key role ik closing of the Bly Tunnel that has been leaking water
from Eagle Lake for decadesidRedbud Audubon hastegrated itself into several of the
community planning committees such as tGeear Lakéddvisory Committee, the citizen body
designated by the @ard of Supervisors to provide input and recommendations on matters
affecting Clear LakeThe pasthree years of work and partnership have yielded strafgesin

all of the lake communitiesand ourproject has been involved with or partnered with o0
different organizations, community groups, state and federal agencies, business, and school
groups. This project has made the local Audubbaptersconservatiormainstaysn their

respective regions with lonerm benefits to nesting grebes as wedl ather wildlife species

that depend on these lakes.



Introduction
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open sea, bay, and estuary habitats with inland montane lakes through their fascinating life

history cycle (Gaykos et al. 2011). These grebes also link the human communities where they

are found creating a web of conservation between rural mountain andmudoastal

communities in ways that few other charismatic species can do. Grebes are also important bio
indicators of environmental health as they are sensitive to bothrbagnification of heavy

metals in the food sources as well as being directly affebehumaninduced disturbance

(Anderson et al. 2008). In short, when grebes are thriving it is indicative of a healthy

environment for wildlife and people. Audubon California and a consortium of Audubon

chapters including Redbud, Altacal, and Plumase eaen conducting a mulfaceted

conservation project that integrates science, education and conservation efforts to benefit
breeding grebes on six inland lakes. These lakes, which include Eagle Lake, Lake Almanor, Clear
Lake, Thermalito Afterbay, as wali Lake Davis and Antelopake serve as nesting sites for

76% or more of the total number of all nestidAgchmophorugrebes in California (Ivey 2004).
Northern California supports approximately 5.6% of the global population of Western
(Aechmophorus oadéntalisy YR / f IANJatkii INBo6Sa o

Within this region, three lakes (Eagle Lake, Clear Lake, and Lake Almanor have stood out as
major nodes of breeding grebes and that together supported more than 13,000 grebes in 2012
(Kyle 2012). If the Intermauain West population oAechmophorugrebes remained stable at
17,000 individuals since the last estimate in 2004, these three lakes could represent 86% of the
western population. These sites rank first, third and fourth in importance to breeding
Aechmoplrusgrebes among select California Lakes (lvey 2004). At Eagle Lake, recent
impediments to grebe populations have been extremely low water levels due to a series of dry
winters that have resulted in grebes not being able to access traditional breedasg AttLake
Almanor, the most important conservation need is protecting nests from declining water levels
brought about in part from drawdown associated with power generation.

Clear Lake ranks as the third most important breeding site in California2(ggy, supporting

%)
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have counted over 2,700 active nests and 8,000 adult birds suggesting a shift in importance for
Clear Lake as a grebe breeding site (Kyle 2012)lake has the potential to become even

more important through continued conservation efforts. Recent hurdles to nesting success
seem to stem primarily from natural events and water quality including low lake levels from
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adversely affecting nesting success indirectly and directly although more work needs to be
conducted to measw these effects. Uncontrollable natural events make it even more
important to reduce humastaused impacts on breeding success. Fishing and boating activities
although potentially a human factor limiting recovery in {h@stseems to have declined as a
threat in recent years.
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Thermalito Afterbay is part of the Oroville Dam Complex and ranks as the fifth most important
ONBSRAY3I aA0GS AY [ FEAF2NYAlI ST adzLlll2NIAYy3I |y
grebes in 2012Aechmophorugirebes have ndésd at Thermalito Afterbay for at least 20 years

but no efforts have been made to consistently count them or monitor breeding success until
the Department of Water Resources in 2004 and now in partnership with Altacal Audubon and
| dzRdzo 2 y Qa D N @rSject. Rughan Slistdance from waterskiing and dramatic
fluctuations in water levels appear to be the main threats causing nest abandonment and
reduced breeding success.

By combining efforts of science and outreach staff from Audubon Californidosgh

knowledge and an ongoing presence from three local chapters and partners, we have built
public awareness and support, reduced human disturbance, and monitored nests and
productivity each year since 2010. This report presents the results of the nnimigitand
outreach efforts for 2012013 for most of the important grebe nesting lakes in northern
California as well as highlights some of the major conservation wins and products that have
been accomplished by our team. Additionally, we have developedsesommendations for
better protection of grebes on the six lakes that have been surveyed as well as establishing
future research and outreach needs for the project lakes.

METHODS

Surveying and Monitoring Colonies

ThisAechmophorugirebe survey protocolasused by theGrebe Conservation Projettt study
and monitor grebes nesting in northe Galifornia onClear Eagle, Almanor, Davis, and Antelope
Lakesas well as the Thermalito Afterbaylhe protocolvasbased on Gericke et al. (2006) and
has beemmodified based on our experiensen the lakes durinthe last four breeding seasons.

Most of the breeding grebeseganarrivingin ApritMay and Iét the lakes ifNovember

December It would be useful information to monitor the wintering and migrating greb
populatiors howeverour study focusd on breeding grebesur surveysvere consolidated the
breeding and posbreeding seasons.

Monitoring and survey efforterere categorized as follows: nest initiation surveys, nest
monitoring surveysabandoned nest sweys,disturbance surveys, population survegsad

brood surveys. Survey protocolsvere designed to maintain a buffer of >100 meters from

active nests to avoid flushing grebes from their nests and exposing eggs to predzdoid (

1974; Kury and Gochfell975; Lindvall 1975; Ellison and Cleary 1979; Safina and Burger 1985;
Shaw 1998Predators such as gulls and corvids wait for disturbances in colonies to push grebes
off nests, and then they move in to try to rob nests of eggs (Sardella 2802)y efbrt was

made to maintain the 100m buffer although grebe reactions to approach varied and at times,
especially on Clear Lake, it was difficult to impossible to maintain the 100m buffer given the
location and size of some coloniég those colonies where thbuffer could not be maintained

a slow approach by canoe or kayak limited stress on the fatlisving for naturanesting



behavior to occur. Only ongbserved predation waseenduring closer approacheand we do
not attribute any nest failure or abamshment to our surveying efforts.

Nest Initiation Surveys

Weekly nest initiation surveywere conducted fom shore using binoculars and spotting scopes
and bycanoe andkayak in known historic breeding colonies starting Juf@pgpendix A) Nest
initiation varies by lakand ranged from the beginningf May through the beginning of August
on our study lakes Weekly surveysp until nest initiationwere not possibleevery yeay thus

nest initiation survey®eganon each lake based on historic nest miton dates. If nest

initiation wasmissed, iwasestimated based on the first chicks seen hatching or based on the
size of the oldest chicks observed during the first brood survey.

Nest Monitoring Surveys

Although most nesting occsim historic breethg colonies, full lake surveysere also

conducted to determine if thergvere any new nesting areast previously documentedOnce
nestingbegan, discrete nesting areasere considerectolones, defined as a group of grebe

nests at least 400m from othgrebe nests. Colony simastracked using théNest Monitoring

QurveyForm (Appendix B)Colonieswere mappedfrom shore and frontanoe andkayakas

accurately as possible whiggtempting to keepa >100m buffefrom active nests Compass

bearings to he right and left edge and other reference points in colonese taken from

observation points and the distance to the reference points estimafading this from

multiple points around the colony, both by boat and by shoreline if possible, inaieatmy
mappingaccuracy an@lsoallowed observers to get an accate count of nests and adults.

Sometimes coloniewere mapped by kayaking around the perimeter of the colony. A solo

kayaker maintaining a >10m buffer and a steady speed, minihdisturbarce to the colony

and providel an accurate colony boundary. This type of survey is only conducted for nest

colonies in open water and not for colonies in dense vegetation such as willows or tules.

hy [/ €SENI[F{1SE SIFEOK ySailSalix Qffl 4% A OSRR | YR ySA
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water, the Redbud team measured the ri@um distances of nests from the shore or

emergent vegetation, usually based on measurements from a laser range finder or, in the case

of more distant nests, a GPS unit

Nest counton LakeAlmanor wereconducted fromstrategic observation points around
colonies, including omvater pointswhile Clear Lake, Eagle Lake, and Thermalito Afterbay
monitoring relied on boat surveysNestmonitoring wasconducted before noon, whenever
possible, as thisvas when adultsvere more likely to be on their nes{dliller and Johnson
1978, Bogiatto 1998)At each site we counted the number of all obvious nests of
Aechmophorugrebes. Nests that appeared to betively maintained or being builtere noted
but not included in our final estimates of active nests. Becauseounts were conducted on
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average only once per week, we decided to count all nests that appeared to be well
constructed even if no eggs were present, because those without eggs may well have had eggs
at some point within a few days before or after obsdiwa and thus should be included in any
measurement of reproductive effort.

Tallying the total number of grebe nests on a lake during one breesdiagon waslso

challenging since the number of nests in a colony is constantly changing and grebes will
abandon nests and then start new nests in a different area. Our nest counts are the additive
sum of the peak number of nests in each colony. For example, a colony may peak with 150
nests and then a new colony will form and may peak at 200 nests, thustaliatditive nest
count would be 350Thismethod of estimatiorreflects thereproductiveeffort of the birdsand
indicates potential number of young that could have been produced on each lake. Our
estimates of nesting effonvere conservatively deriveditt full understanding that to

accurately count each active nest throughout the season would be incredibly difficult with our
current capacity and visitation frequency.

Nest monitoring surveywere repeated once or twice weekfor each colony for the dation

of the nesting season becaugeebes continue initiating nests throughout the summer months
(Ivey 2004) anthe locationand sizeof nesting colonies can change continuously. On some
lakessuch as &ke Almanor and Thermalito Afterbags the water levelsdropped submerged
vegetation increaseandgrebescannest in deeper water. Mapping theestcolonyduring
eachvisit provided important data thatdocumentedthe changesn colony location. Changes
variedfrom very slight tanajor shifs between isits. Colony extents changeconstanty
becausenests can be constructed ir3ldays (lvey 2004) and abandonedaay time.

Abandoned Nest Surveys

At Lake Almanor grebémvenested in onshore thickets so thaests in thick vegetation such
aswillows and tulesoften couldnot be counted until after nesting hafinished without
significant disturbance to nesting grebds. these areas, nest counts were completed after
nesting hadinished, when surveyors can walk and/or boat through the abandoned odshy
and count old nests

Disturbance Surveys

Once nestingpegan, disturbance surveywere conducted, generally JurgeptemberAppendix

D). Disturbance surveygere conductedweekly, but during different days of the week
(weekdays, weekends, and holidg and during different times of the day including crepuscular
hours. Colonies should be obserweden possibldor >1 hour to quantify types of disturbance
to grebe colonies and grebe responsds.certain circumstances at Clear Lake where distance
between colonies was great, disturbance surveys took place-mih&te intervals with

multiple intervals occurring at several colonies in one dédaese surveys should be done from
shore at a distance®0 m to avoid observer disturbance to nesting grebesrdusurveys.

Where boat surveys were necessary, observation buffer distances were smaller but observer
disturbance was kept at a minimum by being on the edge of the colony and remaining




stationary for the duration of the surveRisturbance surveys aregerally done in conjunction
with other surveys such as nest or brood counts to maximize efficiency of the survey effort.

A disturbancasdefined as an action causing the grebes to noticeably alter their behavior, while
a potential disturbance was anytlgrwe thought might cause a disturbanaghin the colony

During timed periods at each site, all disturbances and potential disturbances within 100 m of
the colony were counted (except for boats, which were counted out to 200 m if a ablee

wake reachedhe colony).

Disturbances and potential disturbances were divided into the following categories based on
their cause: motorboats (including airboats), kayaksAlying aircraft, mammals, and birds
(large possible predators). These categories were thdidivided further to better represent

the extent of the disturbances (e.g., predation and presence in colony for mammals). Moving
subjects were categorized according to their closest point of apprtatte colony.

Population andBrood Surveys

Populatian counts and bod surveysare conducted by motor boat on larger lakes or by kayak

on small lakesuch as Thermalito Afterbay, Lake Davis, and Antelopedrad&tarted around

mid-July Population surveys (counts) are conducted prior to the presencewfg/and/or

during brood surveys. A mglmmer population survey may more accurately estimate the

potential adult breeding population on lakes because grebes begin migrating away from and to
fr1Sa adGFNIAY3 Ay | dzZAdza G ® e huyhbetstdadily dse flonzR dzo 2 Y Q
August through September.

Brood surveys start after young are first observed daka andarerepeatedl-2 timesa month

until the beginning oOctober, except on Clear Lake where a single brood survey is conducted
around the perimeter of the lake in SeptemheGood weather is important for accurate
population counts and brood surveysven light wing can create boppy waterthat can

significantly reduce grebe detectability and survey accuracy. Survey consideratiods inclu

boat size and speed and observer ability. A faster boat can help complete a survey more
quickly on larger lakes. Completing surveys more quickly helps reduce the likelihood ofdouble
counting because grebes will not have moved as far in a shortevgefitime. Population

counts require at least 2 surveyors, 1 data recorder, and 1 boat driver, while population/brood
counts should be conducted with 4 observers, 2 recorders, and 1 boat driver.

Population counts involve one observer watching each sidthe boat and tallying all of the
Aechmophorugrebes observed while the boat completes a systematic route covering the

entire lakeor, in the case of Clear Lake, its perimet@he route should be optimized to avoid
double-counting or missing any goes and observers should be aware of areas where grebes
KF@dS 2N KFE@S y2i 06SSy O2dzyiSR It NSFR@& RdzNAyY 3
be distinguished when possible and otherwise counted@shmophorugrebes.

Brood surveysarget groups ofjrebesto maximize the sample size along transects. Brood

survey tansectsare 1,000 meters in length anth as straight a line as possibl®©ne observer

NEO2NRa&a 3INBoSa 2y 2yS aARS 2F GKS o210 Fa FI N
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or Western) and age (adult or juvenil@hich is generally 16250m depending on visibility due
G2 6AYRI ¢l @Saszs FyR (GUKS &ddzyQa RA NG AGY O D NB
%, or full size compared to adult©ptimally,10 transects per brood surveye conducted if
enough large groups of grebes are encountered. Blweraround the lake should be tracked

with GP&ndthe start and end points dfansecs marked as GPS waypoints. The ratio of

young to adults is calculated per transect and averaged across transects to determine an
average young:adult ratio for a lak&dditionally, at Clear Lake, due to its size and number of
birds, we did a single transeahd counted adults and young within 100 m. We also counted
adults beyond 100 m and estimated the number of young by extrapolating the ratio of young to
adults within 100 m.It is important to have data recorders so that observers do not have to
look awayfrom the grebes they are counting to record their observations.

On smallebbodies of water that can b#horoughly surveyed and all grebes accurately identified
to species and ageransects are not neceasy/ (eg. Lake Davishese lakes should be
systenatically ercumnavigaeéd and all grebes counted by species and age.

Population counts should be conducted during brood surveys to obtainsuseof the entire

grebe population on the lakeTransect surveyors should count grebedetween trarsects.
Toobtain a population estimatea second set of observers should count all grebes observed on
their side of the boatncluding those outside of the transect distanc€&hus, two estimates of

the total grebe population can be obtained per survey to deterntireeaccuracy of those
estimates one based on transect extrapolation and one based on a full coliné two

estimates can be averaged to reduce survey error due to-@rarndercounting. Double

counting grebes can be avoided by travelling a systematite tracked by GPS and noting
locations where grebes have already been counted.

Other Monitoring Methods

Water Level Monitoring

An important component oboth the PlumasandAltacal! dzR dzo(PAS@rid AAS, respectively)
study of nesting grebes in norlastern Californiavasdetermining how the management of

water surface elevation on artificial reservoirs affects nesting grebes. Thus, water level
monitoring is critical to our study. PASd AAS monitowater levels with online resources

such as the @lifornia Data Exchange Centéttp://cdec.water.ca.gov/cgprogs/mappej.

Water monitoring can also be accomplished by measuring water depths at a consistent location
throughout the season.

Wildlife Cameras

In 2012 Plumas Audubon began using wildkBamera (Bushnell Trophy Cams) to monitor
individual grebe nests and determine nest successdisitirbancesuch apredators After
completing a second year of nest monitoring with wildlife cameras in 2013, we have
determined that it is the only effeate way to monitoiindividualnest success, disturbaa, and
predation. In 2014, Plumgdansto increase the sample size of nestsnitored with wildlife



cameras, and the other Audubon chapters are interested in adding cameras to their nest
monitoring efbrts.

Aerial Surveys

Aerial surveys make it possildte Plumas Auduboto visit several water bodies in one day to
determine the presence/absence of grebes and nests. However, aerial surveys have limitations
including the fact that grebes dive when apé flies too close so aerial flights must be low
enough to distinguish grebes from other water birdad high enough to reduce grebes dg.

In addition, it can be difficult to distinguish nests in tules, willows, and other dense vegetation
and if largg numbers of nests are present, they can be difficult to accurately count while flying
over. Thusmore accuratenestcounts @an bemade from high resolution photos takday an
observer or aircrafmounted equipment.Another limitation to aerial surveyand high

resolution photos is that they are expensiveerial surveys were not widely used by our project
and likely will only be used to obtain regional estimates of birds rather than accurate counts on
any particular lake.

Data Management

Data sheets @ scanned as pdfs for archivallicrosoft Exceis used taabulate data. ArdsISs
usedfor mapping including spatial data such as colony locations and associated attribute data
such as number of nests in colonies.

RESULTS

The three chapters haveany accomplishments for thgad four breeding seasons. Audubon
California has helped support the chapters by providing technical assistance with messaging,
outreach, and data collection. Additionally, Audubon California staff has been responsible for
budget tracking assistanceeporting, andrequesting funds tahe National Fish and Wildlife
Foundation. Since much of the work completesbeen accomplished by the Audubon
chapters, we have highlighted some of their significant work with community outreach
conservation projects, and surveying and monitormgeding colonies

Public Outreach and Education
PlumasAudubon

The Plumas Audubon Society (PAS) has worked diligently to engage citizens of northeastern
California with the California Grebe ConseiwatProject. Drawing from our extensive grass
roots community, which covers Plumas, Lassenl Sierra Countigsve have conducted many
successful outreach and education evenif§e believe that these events have contributed to a
greater awarenesand appreciation for the grebes that rely on the lakes of our region in order
to forage, court, reproduce, and raise their young.
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PAS has successfully partnered with
local school districts, teachers, and
administrators to provide exciting
opportunitiesfor students and
instructors to learn about the grebes
on their local lakes. Schools near
grebe nesting lakes werioritized;
each of those schoolsaspresented
with opportunities to participate in
our outreach and education programg
(Figurel). Manyschools have been
engaged by our programs; some of
those schools have enjoyed multiple

events with the Plumas Audubon Figurel Students from the Indian Valle Academy observe grebes
Society Grebe projed:ltlcluding taking along the shore of Chester Meadows on Lake Almanor

part in the 2013 art contest where

students were able to help develop a new grebe logo for Pluns@sidon (Figure® and 3).

In addition to the schools, we have
Bulein, Record, Progressve, Reporter connected with a wide range of local

organizations that have helped us to
Plumas Audubon conducts logo competition gegt the word out on the nes?ing
grebes to a diverse audience. By
collaborating with established civic
organizationsve have amplified our
efforts. We feel that the

M“Mﬁm.‘mh““
ﬁ—*h—hﬂhh

" art
witha handful of  Danielle DeBoever. His name teachers who participated
d.-ydth-lmnhd -mmnn is Matthew Anderson and he mmmeﬁm‘n‘.
for and

Figure3 Plumas News press release announcing winner of grebe art ~ Figure2 Winning art piece

competition
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relationships that have been developed during the first four years of the California Grebe
Conservation Project will have long term positive impacts on the breeding success of the grebes
on our local lakes

The following information is an example of the outreach and education activities that Plumas
Audubon coordinated in 2012.

In May2012 Plumas Audubon spent a lot of their time engaging with local community students at
several schools about grebe consaien and protection at Eagle Lake and Lake Almdgitiy-five
students at Quincy Jr. High School and anotherstd8lents at Lassen High school learned about
the Aechmophorugrebes that nest in theegion.Also theypresented to approximately 80 studesnt

at Chester Jr. High School on the grebes that nest on Lake Almanor.

Nils Lunder presented to the Almanor Basin Watershed Advisory Committee at their State of the
Lake Forunin June where the colony monitoring and student outreach efforts were highlighte

In 2012 PlumasAudubondeveloped a Sumer Youth Outing Program for theggion in

Northeastern California that brought over 100 local youth on day trips to learn about and observe
grebes on Lake Almanor, Eagle Lake, Lake Davis, and Antelope Lsageogram has served the
communities of Loyalton in Sierra County; Portola, Quincy, Greenville and Chester in Plumas
County; and Westwood and Susanville in Lassen Colllsty.theypresented at campgrounds

located on the grebe nesting lakes and conndotéth over 100 campers with thegrebe talks.

These campers were typically boating, kayaking, or using the lakes during the day and learning
about grebes at night. Campground presentations have been an effective outreach strategy for
Plumas for the past twgears.

Presenting to local community groupach as the Chester and Susanville Rotary, and the Lake
Almanor West board of directors has informed groups involved with potential management and
development changes at the lakBuring the summer of 201&pproximately 220 peopldave been
introducedto grebe natural history and conservatiahLake Almanor and Eagle Lake.

Tablel Summary of Plumas AudulgpQ & 2 dzi NBI OK STFF¥F2NIlia FyR AYLI O

Education

Number of events: Number of people eached:

36 Classroom Presentations 891 students and staff

14 Field Tours 293local residents (primarily youth)
25 Public Presentations 366local residents

7 Campground Presentations 105lake users at Eagle and Almanor
81 Total events 1,642 Total peoplalirectly engaged

12



Outreach

14 Newspaper/Newsletter articles 94,800-total circulation*

5 Radio Public Service Announcements 100,00QG total potential listeners

Plumas Audubon Website 67,500-Approximately 150 visits per day
beginning June 1 20%2

Total outreach 262,300-Total people exposed to outreach
efforts

Outreach Materials

20 Nest colony warning signs designed and installed near active nesting colonies

4 Grebe interpretive signs installed at high traffic grebe observation locations on Lake
Almanor and Eagle Lake

400 Grebe Brochures distributed in the Lake Almanor and Eagle Lake basins

RedbudAudubon

The Clear Lake group has developed a different strategy for outreach along the 100 miles of
shoreline There aresixmajor communities that iteract with and use the lake, arainumber of

them host a variety of community festivals each year. Redbud Audubobédw@snea frequent

booth exhibitorat many of these festivalsyith a visual presentation about grebe behar and

colony protection. Han Daysw SR 6 dzZRQ& 2 ¢y hasHighliteld tha gsebdipiojddt t =
GAOGK aLSF{SNERX o02F0 (2dz2NARZ Owhiré gReidcgn@eaivatiorO G A G A
and the health of Clear Lakeasnajormessage. These festivals attract thousandsesidents

giving Redbud Audubon a large platform to reach multiple communities and age groups at the
same time. Over the four years of outreach effdviarilyn Waits andhe Redbud teanhas set

up 18information booths aB festivalsand interacted with 3737 participants(Figure4).

Overall, using a variety of outreach approaches and giamied materials, Redbud volunteers

have directly reached 4,533 people and produced print media exposures to 68,264 people,

based on media circulation figures. Mostpiantantly, the project has made permanent grebe
education contributions to Lake County that will last many years beyond this projesgrant

KFra aA3yAFAOlIyGfte adNBy3auKSYSR GKS OKI LW SNDa

! Feather River Publishing, Lake Almanor Country Club, Lake Almanor Fishing Association, Bailey Creek Babble,
Lassen Land and Trails Trust supplied PAS with this informati
% According to data supplied by the PAS web host
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platform to show viewershe activitiesthat go on at a grebe nest. The chapter was able to host
the GrebeCam during the 2011 and 2012 breeding seasdungdubon California and local news
outlets highlighted the story encoaging people to view the grebe nest from the Redbud

Audubon website where they developed educational material on the various spring rituals that
can be seen in a grebe colony on Clear Lake. The chapter received numerous emails from Lake
County residentshat viewed the camera and wanted to connect with the Grebe te@ine
2012webcamnest remained active for one week and then was abanddmethe birds

In 2013, Redbud Audubgrartneredwith the SeaScous troop of teenagers in Lake County to
help with fishing line recycle bins the chapter installed for grebe protectRedbud gave

several presentationat the SeaScout meetingson the importance of Clear Lake for grebes and
trained the Scouts on safety procedures for cleaning the recycle bins
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Altacd Audubon
The Thermalito Afterbay is a heavily used water body for boats, jet skis, and water skiers. Most
of the users tend to be locéloat owners that frequent the #erbay consistently throughout

the summer. Altacal Audubon has taken advantaggheif return to build an educational
relationship with these 3
return users by setting up
a grebe booth at the major
boat ramps on the
weekends during the

?ARING THE LKE/@ '

) With Thermalito Afterbay’s
spring and summer

- AM AZI%G GREBES

consistent presence has s 8 v x _
led to a greater - B e = R e ‘f.'v: :
acceptance oburgrebe = @ Y ka\-w«i‘:ﬁi.f‘\f‘;"ﬁ('?”\\'i:lk'"'( AV AT

consenation message that rigures Large banner produced by Altacal Audubon for outreach efforts at Thermali
is conveyed using Iarge, Afterbay boat ramps showing two Grebes rushing.

engaging visuals of grebe&lking on water or rushin@~igure7), and providing useful
handouts such a floating key chains for boat keys with a picture of a grebe on them.

l RRAGAZ2Y I @2 KdzRRNZR@gOARENER. béed dstriBued to éhildida
and adults at the boat ramps and at school presentations. During the course of the grebe
project 1200boatersper yearhave been exposed to our messaging at boat ramps

% S0
T

CAUTION!
Bahies on Board

)

Figure7 Sticker promoting grebe conservation and awareness and two of the many winners ®Ghebe Game at
Thermalito Afterbay.

16



Altacal Audubon has aids

. » ) . ‘
been active irproviding Cauﬁon . loase help fokect G pes /
presentatiorsand gamesor GFEI:E’S oG ) when (i oo |
elementary and middle schoo Mests, o Don' fun over Glede

ofsad 1

& babys® / 3‘ {

== |
T
‘DW!.ID 2 b !
mk‘”’“ k"‘9 CRUTION ‘(”(“ / I}C Waire
f-“iilj‘i" BRBIES ONE  GreBes |

GRS

students that engage kids
both in the classroom and at
the Afterbay (Figure7). During "7""1“
the 70school presentations,
over 2,150students and
teachers have been engaged
(Takbe 2)with some
productive results including
numerous drawings from
elementary school children of
grebes on theAfterbay X e .
exp|a|n|ng the |mportance of Figure8 Examples of plctures created by elementary students explaining grebe
protectlng them(FlgureS). conservation after an Altacal presentation

Table2 Number of students attending classroom prestations on grebe natural history and conservation for 202013

| YEAR | NUMBER OF STUDENTS |
| 2011 | 650 |
| 2012 | 700 |
| 2013 | 800 |
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BREEDING COLONY PROTECTION

Plumas Audubon worked with PG&E, Collins Pine Compa

Mount Hough Ranger District of tiumas National Forest, GREBE

Eagle Lake Ranger District of Lassen National Forest, Las

County, and the Five Dot Cattle Company to install signs NESTING
(Figure9) alerting the public and workers of nesting grebes 'ﬁg&ﬁgg

in specified areas of Eagle Lake and Lake Alm@&ugure July - Sept.
11). Atotal of 11 signs have been installed on the lake$
on Lake Almang6 on Eaglé.ake oneon Antelope Lake

Thank You

During the 2013easorthey alsoinstalled four interpretive
signs on the two lakeat major access points to prominentlyFiguregGrebe warning sign
disphy grebe natural history and conservation information developed by Pluras Audubon and
. . . Audubon California
to boaters, fishermen, and families going out on the lakes.
This sign production effort has been coordinated with the two other Audubon chapters so the

signs installed at each of the four lakes willthe same, conveying the same message and

v ~——-——ﬂ information (seeFigurel5 below).

Figure1l0 Warning signs being installed at Lake Almanor where
kayakers launch boats and dogs off leash can disturb offshore
breeding colonies

RedbudAudubon

Each yeabeginning i2011 warning buoygurchased by Redbud for the grebe projbeive been
placedaround several Clear Lake colonidsere boating ativities could disturb the nesting birds
All 20 buoys that Redbubought have been deployed in this wsiynce 2011 Additionally,a large
5 mph warningsignwasplacedprominently at the north end of the lake(Figurell), near
Rodman Slougtvhere overhalf of the nesting grebes were located2012 and 2013
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Redbud Audubon has also identified the——"

need to remove excess fishing line from,
the lake. This effort began at the 2012
Grebe conference where, during a visit t
Eagle Lake, a grebe was spotted
entangled with fishing lin€~igurel?).
After coming back from the conference
several members of the Redbud
Audubon grebe team developed a Figurell Sign warningooaters to slow down near the Rodman
recycling bir(FigurelS), found guidance Slough grebe colonies on Clear Lake

from the California Coastal Commission,

which even identified a companyBerkley Conservation
Coalition, doing monofilament recyclinQver the summer
of 2013,15recycling bins have been placed at boat ramp
on Clear Laké-igurel4). The success of the recycling
effort has been demonstratedy the amount of fishing line
deposted in the bins and measured durietean out The
goal of the program is to reduce the amount of
monofilament line in the lake that grebesid other wildlife

canpotentially become entangled in. Figurel2 Grebe entangled in fishing line
seen at Eagle Lake in 2012

Figurel4 Placement of 9 fishing line recycling
bins at boat ramps on Clear Lake

Figurel3 Recycling bin
developed by Redbud for
monofilament line
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Redbud also coordinated theafforts with Plumas and Altacal Audubon to purchéige

interpretive signavere installed this fall afive prominent community parks and boat launches
around Clear Lak@-igurel5).

Amazing Grebes

Dynamic Divers

Western and Clark's
grebes are amazing
to watch. These

Feet made
for diving

% divers forage deep
/ beneath the surface

f for fish. One minute
you see them, then you

don't. Then they reappear yards away.

Beautiful Rituals
You may be lucky enOUﬁh to see grebes
performing their courtship rituals.

In the “rushing ceremony; two or
more grebes rise up together,

.

For Their Sake,
Share the Lake

Grebe nesting season coincides with boating season. This increases risks for grebe survival. Grebes build
floating nests that can be flooded or broken apart by boat wakes. Their "back brooding” behavior makes
chicks and adults vulnerable to boat strikes. Grebe populations made a comeback following bans of
market hunting, egg collecting and toxic pesticides such as DDT. Now grebes in California are suffering
heavy losses due to oil spills. Exposure to oil causes them to lose the ability to regulate body ture.
Your help is essential to making this a safe place for their recovery.
You can enjoy boating while taking care that survive
pyﬁore-popuﬁ“glaﬁe'tahki;“vSildhfearea.g'ebeS

I . *»w ;al ,:‘ -

rhythmically bobbing their
heads and skimming rapidly
across the surface o% the water.
They are master hydroplaners

A posturing display signals the ;= / . /
start of the “weed ceremony, \ 1/ /
accented by shrill calls, dwm%

and a co-presentation of
freshly picked plants. \
Following this courtship, -4 —
colonial nest building 5
commences, 14 0 {

=

= \
Western Geebe

EE.

The aquatic plants | D AR T e v— = s @
here create ideal ) N : =g T 1)
conditions for floating f i i b “
nest construction. Habitat damage or =

loss will stress these birds and reduce 4
their chances of survival.

e
o
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Figurel5 Twelve Interpretative signs have been installed at Clear Lake, Lake Almanor, Eagle Lake, and Therm:
Afterbay in prominent locations to educate the public about grebes.

Altacal Audubon

Altacal Audubon has been able to purchase a shalfiulled
Excel boat and trailer that will dramatically improve the
surveying effort at the Thermalito Afterbay. Until this point,
the surveys were completed by kayaks that resulted in
surveys taking multiple hours. The boat reduces the amour
of travel tme and maximizes thertie spent at the colonies *;
The boat will be stored and operated by the Department of
Water Resources, which has an excellent storage facility a_
easy launch to the lake. We are pleased to be expanding t ure16 Example of he buys
capacity of conservation maoring at the Afterbay and placed at the waterski course on
anticipate the boat being a crucial part of ongoing monitorir'"¢"ma/ito Afterbay

at the Afterbay for years to come.

i
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DISTURBANCE

Disturbance Index surveys were conducted by all three chapters in all four years of the study
with the intention of documenting potential and actudfects of natural predation pressure

and human induced disturbance on the nesting success of grebes on the target lakes. Each lake
had unique levels of human and natural disturbance pressure,diliustrate the potentially
devastating effects of predatn on Clear Lake, Redbud surveyors observed 27 nests with eggs
preyed upon by American Crows during 5 hours of observation, for an average of 5.4 nests per
hour, on 10 and 19 July 2012. Given this rate of predation, a potential 75.6 nests with eggs
could ke preyed upon by crows during a-béur day in a single colony. Although the number of
nests preyed upon each day was presumably much fewer because the predators would have
been satiatedhfter eating a certain number @&ggs, a more conservative estimate3® nests

preyed upon each day over a-8y period in two colonies would result in 1,800 nests

destroyed by predation. More data on rates of predation would be useful to fully understand
the potential impact of predation on limiting grebe productivity.

Lake Almanor, Eagle k&, and Thermalito saw far less explicit pressure ongtiedes during

their surveys tharthose at Clear Lake, but disturbance of varying sorts does seem to play an
influential role in nest success on each lake. Each of the majorlghstces are highlighted
below and assessed by each survey group.

Wind Disturbance

Wind disturbance appears to be a major factor adversely affecting the reproductive success of
grebeson Clear Lakbecause of strong wind patterns at the north end oé tlhke Each yar,
those at Clear Lake
observed numerous
nests that were
apparently blown
ashoreor adrift by
wind-generated
waves(Figure2l) .
The impact of wind
generated waves

was difficult to
Figure21 A grebe colony on 11 and 14 August 2011 at Long Tule Point, Clear Lake, reveali ghserve and
about 200 nests blown into shallow water by wingererated waves and subsequently

measure. Only once

abandoned by the grebes. Phasdy Floyd Hayes.
at Clear Lake was a

nest dilectly observed (via webcam) being blown from its anchor, at Corinthian Bay on 15

August 2012, and subsequently abandoned. The fact that one of the few shore nests that
Redbud Audubon focused on with a webcam in 2011 and 2012 was blown away suggests that it
may happen much more frequentlyOpen water nests are especially vulnerable to wind
gereratedwaves. On 14 August 20%irveyrsfound about 200 nests were blown ashore and
subsequently abandoned at Long Tule P@rigure 2). In 2013, most of the morexposed

open water nests along the northwestern shore of the lake disappeared, including about 100
nests blown ashore and subsequently abandoned in a cove at Rumsey Slough East on 6 August.
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In both 2012 and 2013 we observed nests that had obviously dnfteoe Rodman Slough,
including a nest that we observed float underneath the bridge on 6 August Z0l¢.once at
Clear Lake was a nest directly observed being blown from its anchor, at Corinthian Bay on 15
August 2012, when volunteers operating a webaaported that the focal Western Grebe nest
was blown away and subsequently abandoned.

At Eagle Lake, wind has historically beeggestedo cause major disturbance at grebe
colonies (Ilvey 2004); however, during our study the two active colony totsatvere situated in
cattail beds that provided adequate protection from waves being generated by the wind and
boats.

Lake Almanor colonies are located in shallow water and in more protected coves where wind
does not seem to have as large an influenseatClear Lakélowever, here was a major wind
event in 2012 that destroyed over 250 nests. Wind can be a problem at Lake Almanor, but
these isolated events do not seem to have the same

degree of effect on nesting success as at Clear and Eagle

LakesThe'malito Afterbay coloniegxperience some

degree of protection from the orientation of the nesting

coves and even though the area around Chico is known

to have high winds, the Afterbay nests are not adversely

affected.

Avian Predation

Avian predation is anajor factor adversely affecting the

reproductive success of grebes all four lakes.

Although there were oftera variety of large bird species

entering grebe colonies surveyrs observed predation

by only two species: the California Gllhfus

califomicug and American CrowCprvus

brachyrhynchos(Figure 2). Plumas Audubon was able

to capture an incidence of a Bald Eagle that attacked an

incubating adult on Lake Almanor in 2013; however bgFigure22 California Gull preying on grebe

the adult and nest survived this particular disturbance gf%suf‘yt ;%elgsrzmvriztni;i o clea Lfei/'fs(
(Figure23). At Lake Almanor, a Northern Harrier was  on grebe eqggs at LongiE Point, Clear

observed feeding on an adult grebe that it may have Lake, on 10 July 2012. Phaiby Floyd

killed and a Great Horned Owl was photographed on a =*°

grebe nest presumably after attempting to kill an adult on a nest. At lake Davis, we observed
severl dead grebes near nests and we guessed that they may have been killed by Great Horned
Owls.

Most disturbances yielded no response from the greff@gure 24)Certain types of

disturbance caused the grebes to become restless and occasionally leas@dhg. Gulls, river
otters, bald eagles, corvids, kayakers, ski boats, jet skis, fishing boats, humans on shore, and
aircraft were observed in proximity to grebe colonies. Most disturbances were due to avian
predators(Figure 25)and most pedatory evens were observed by gulls (California and +ing
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