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Great Blue Heron Colony Status and DynamicRelation to Human
Disturbance in the Slate River Valley, Crested Butte, Colorado

Executive Summary

The grat blue heron(Ardeaherodiag is a large colonialwaterbird that nestdn the Upper Slate River
Valleynear Crested Butte, Coloradd he colony hasrobablyexisted for at least 25 years but its history
is not welldocumented Rangewde the species has stablepopulation but someregional populations
are in decline and th birdreceives special conservation statuhe great blue herohas several
vulnerabilitiesas a top carnivore and a social breeddihe bird is adverse to humdisturbanceand
impacts to their colonies include reduced reproductive successicextisurvival, increased stress, and
nestor colonyabandonment. The purpose of this study is to document the phenolagg demography
(includingreproductive succegsof thegreat blue heron colony on the Slate River, and to determine the
effects of human activitiesn their behavior, phenology and demography

This is the fifth year of a fivgear study that began in 2018. The repfatuses on theesultsof the
2022 seasorgndannual reports for 2018, 2019, 2020, and 20&%re alsoproduced In 2022 herons
ocaupied 18 active nests in three sublonies. Thaew Middle Colony housed one nestThe Upper
Colony had 5 nestsvith one unsuccessful. Themainingl2 nests werén the Lower Colony. Of th&8
nests, 1583%)were successful (produced a&astone chick). Two of the unsuccessful nests blew out of
the tree canopiesluringincessantly strong winds throughout the 2022 sprighird unsuccessfuhest
washarassedy a neighbring pair of adult herons and the nest wabandoned as the raiders pirated
sticks for their nestOne nesproducedtwo chicks but nether chick fledged. Overall, 42 clsckere
producedand 3940 fledged(93-95% fledgling successdm 14 nest{78% fledge succesdpespite the
high reproductive success of thisronry, the total number of active nests declined28f6 since 2018
(25 to 18nests) and the number of nests thatessfully fledgeteronsdeclinedby 44% since 2018

We documented2,235 human activitiewithin a 500m radius of the colony in 2022 dng 64 1-hour
observation boutsor about 35 egntsper hour(67% were cals Nonecausedsignificantheron
disturbance as they we all spatially distancettom the heronry. In contrast, less than 1% of human
activitieswas associaig with the majorityof heron disturbaces. This 1% consist of river
recreationists who paddle through the colpin close proximity to the nest&Ve observedour river
floater eventsin 2022and all four caused herons to flush from the coldewyvingchicks vulnerale to
predation orweather. Overthe five-yearstudywe observed 81 floater events involving 2p68ople
mogly on SURoards. These events flushedllierons andhearly100% of events led to at Iskone
heron flushing fromtheir nests Human activity in closproximityto the Slate River herons consistently
causedherons tochangebehaviors to disturance behaviors (flushing, alert and crouching).

Managing human disturbana# great blue heronsat the Slate River colomghtly focuseson river
recreation. From the point of view othe herons, anoptimal solution is to provide a temporal and
gpatial safeguard for théirdsduring the nesting seasom{d-March through midto late-Augus). The
current framework for the voluntary nfloat period in the uppr Slate River secticas defined by the
Slate River Working Group Management Plan ed$érom mid-March to midJulyandprovides a
compromise in terms of heron protectioA. more herorcentricprotocolwould extend to the end of
the nestingseason in latduly to early September. Finding the right balance betwkerrompeting
values ofbiodiversityconservation and outdoor recreatias challenging. Great blue herons require
isolation from hunan disturbanceand are unlikely to acclimate to activities near their nests.
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Great Blue HerorColonyStatus and Dynamics Relation toHuman
Disturbance in the Slate River Valle@rested Butte, Colorado

INTRODUCTION

Of all 10900 species dbirds, perhaps the Great Blue Heroirflea herodiascaptures tleir theropod
SaaSyO0S Y2 alsmilichgaaSdndreton Eaifttu@speaks ancientbeingand way of life.
Seasonally, tby replaytheir sacredmovements andituals across thenarshes of North AmericaHis
largebody (largesbf the herons) stoically stalks the marging wetlands and ponds pursuimgey with
grace and reddy. Herlongleggedganglyfigure manages talelicatelyperchin the treetop branches
with longgrasping toesvhile the slantyeveninglight enlivensher plumesthat elegantly wae in the
wind. At dusk,hisimmense outstretched wingslowlycarryhim nestwardacrosghe darkening skyHe
gifts the stick in his bill to his mate and she exuberantly accepts the precious resource than weaves it
into the nest More than just &uildingmaterial, the stick rpresents the bond forged Iheeen the pair
completely commited to the task of raisinghe next generation ofjreat blue heronsThen thecouple
utters an eerie prolongedsquawk thatdescendghrough the epochso a Jurassiorigin, a celebration of
their dinosaurancestry and identity

Figure 1Greatblue heron (Ardea herodias) takes flight off Nicholson Lake in the SlateVRliayr in
2022.Herons often squawk upon talaf or when they arrive at their nests. Photo by Bella Biondini.

In the Upper Slate River Valley, a colonytese modern day dirgaurshave nestedn lodgepole pine
trees above the rivefor at least 25 years andpsiblylonger. While this population has persisted for
more than two decades, numbers vary across years and littleoik about the colony prior to 2018
when our study was initiated. Whitgeat blue herons generally are doing well in many parts of their
range, some populationsavedeclired and others have been extirpated locallthis species and other
colonial waterlirds are uniquely vulnerable because a large portiotheir regional populations nest in
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a single locatiolin a colonyKushlan et al. 2002) and even a single disturbance event, including human
recreation, can causaisturbance includingolony abandonmaet (Cavitt et al. 2014).

The purpose of this study is to document the phenology (seasonal chronology of life stage) and
demography (population structure) of thgeeat blue heron colony on the Slate River, and to determine

the effects of human activitiesn their behavior, phenology and demography (Figure 2). We cataloged
all human activities in the local area around the colony and targeted observations of river recreationists
and documented and reported the heron response to these close proximity giviT he study started

in 2018 and this report represents the results of the 2022 season, or fifth year of the Ruelyious

reports includeMagee and Zareba 2019, Magee et al. 2020, Magee et al. 2021, arekNM@g2
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Figure 2. Human disturbance can cause a variety of respongesabplue herors including changes to
their phenology, productity, behavior, and physiology. Herons in nest colonies are particularly
vulnerable but individual herons who spend hours stalking prey are also impacted by disturbances

Photo by Caleb Park
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METHODS

Qur study aregFigure3) consisted othreegreat blue heron sub-coloniesapproximately3.2 km 2

miles) northeast of Crested Butte, C the UpperSlate River Vallent 2,700 m 8,900 feej elevation
above sea level. The wetlands owe their existence to the glacial history of this valley and the
meandering Slate RiveiThe heroncolony consists of lethan 20 nests perched &0-80 feet above the
wetlands in the canopy dbdgepole pinesKinus contorta Tree health in thesub-colonies varies but
most the lodgepole pineis the Upper Golony are deadFgure 4). The braided river channel,
backwaters, oxbow ponds, beaver ponds and channels, among other topographicdrotbyiz
complexitieghat characterize theSlate River floodplain, provide numerous foraging opportunities for
herons and habitat for a diversity of wildlife.
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Figure3. Theheron sretch of the UpperSlate Rivebelow Gunsight Bridge and above the Coal Creek
confluence.Thegreat blue heronnestingcolonyconsistdhreesub-colonies. The image also identifies

the location ofourthree observation sites. The portion of the Slate River and wetlands that run through
the heronry are owned and managed by the Crested Butte Tiarsd.
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Figure4. The Upper Slate River and location ofgreat blue heron nesting colongt 2,700 m (8,900

feet) above sea level he colony consists of three stdilonies: the.ower, Middle and Upper indicated

by the light blue circles from left to rightespectivelyin photo. The Middle Colony consisted of just one
nest and was new in 2022. Note the extensive tree mortality in the Upper Colomyaifihgannel of

the Slate River is traced in royal blueoRhtaken from &ith HillRoad in 2020.

We conducted heron observations fraitmree locationsdepending ortime of day and weather
conditions(Figure3). The Slate River Road site was located on County Road 752 ab# abdut 230

m east of the colony. The Elk Run site was locatethersouthwestfacing slope of Smith Hikbout

340 m east of the colonyTheEIk Run site was advantageous for its height overlooking the colony, Slate
River, and road traffic. EBhWildbird site was located 190 m from thewer Colony and 240 m from the
Upper Colony on the southwestern side of the river atop an elevdtedsted moraine

Great Blue Heron Phenaly and Demography

For specific methods associated with 2E@1 see past final reports. In 202using a spottingcope
we observed and documentegteat blue heron breeding season phenolognd demographyrom the
a S a2y Qain midMaréhiuhtillate 2ygusivhen the last heron chick fledged and no adults or
juveniles consistently remained at the colony or adjoining habitBtsting each observatigmve
recorded the date, time, and weatheaswell as thenumber of nests occupied in the colony and the
individual life cycle status for each nest based onitbmnbehaviors. Weattempted to document
spring arrival dates for individual heroras well as dates afest building, courtship displaysopulation
events, incubation, chidkatching brooding and provisioning, flettgy, and post-fledge activities

To gatherdemographic data for each individual nest in the colomg observed each nest and recorded

the number of individuals presenRepeatedsystematic scans @il nests in the colonyenabled us to
document nest success, brood size, fledging success, and fledgling success. Nest success was defined as
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the number of nests to have at least one chieltdn. We recorded brood size for each nest once chicks
were observedand also attempted to document chick mortalitiéd/hen the number of chicks in a nest
declined after a previously higher count, before the expected fledge date, we considered thmse to
chick lossesFledging success was defined as the number of nests that had at least one chick fledge.
Fledgling success was defined as the number of chicks that flediggide tothe total number of chicks
hatchedin a nest(and we calculaté the mean fledgling success across all nests).

Our goaln 2022was to documenthe heronry four days per weekut due to personneavailability we
obtained data oraverage abouB.3 days per weekOur observations coverdthe period from 15
Marchto 29 August 2022169 day9 and observers were present on 79tbbsedays

Great Blue Heron Distbance

We conducted dhour surveys to document human activities within 500 m of the herémnmy 2018

2022. In 2022 human activity surveys bagon18 March and continued until 19 Augus¥/e classiéd
human activities into seven categories, including 1) vehicles, 2) bicycles, 3) hikers and runners, 4)
motorcycles, 5) river recreation (watercrafts), 6) airplanes and helicopters, and 7) winter recreafon.
tallied human activities by category ane observed heron behavior and documented disturbance
behaviors (vigilance or alert posture, hunkerirguch, and flushing) in response to human activity.

Todocument the impacts ofiver recreationon great blue heronswe observed herons and passing
watercraftusing a spotting scope frothe Smith Hill observation sitethis site afforded a good view of
the colony and the river and approaching river recreationigksygroup of floaters (consisting of one or
more individuals and watercraftgjascalleda "floater event: Each floater event was characterized by
"floater characteristics."In 2022, foater characteristicincluded float duration, stopping events (when
floaters stopped or walked their craft beneath the colony), noise level, the distance between floaters,
the profile of the floaters, and adherence to safety regulations, as well as the number and type of
watercrafts number of individuals, and number of dogs.

In 202, weintended tousescan sampling to documéheron behaviors before, during, and after a
floater event. If watercrafts weredetectedupriverapproaching the colonyye would conducta "pre-
disturbance" scan tguantify baseline heron behaviorsThen, asloaters entered the colony (defined

as the fist observation of a watercraft upstream of the location of the first or northernmost nesting tree
in the upper colony), the observerould conducta "disturbance" scanAs thefloater group exited the
colony (defined by a private property sign downriver frima lower colony), the observevould wait

for 5 minutes and subsequentiyould conducta "postdisturbance" scan. Scam®uld start with the
northernmost nest in thdJpper Colony. The observewould viewthe nest through the spotting scope

and identiy the instantaneous behavior of each heron in the nest. Then the observer would move the
scope to the next nest and continue this until the behavior of every heron in everanéshose birds
present in adjacent habitatwas categorizedFor analysisye would groupheron behavior into ten
categories: foraging, sethaintenance, nest maintenance, courtship, incubation, brood rearing,
agonistic, hunkering, vigilant, and flushing. Wuld quantify a colony time budget by summing each
behavior category observed and diirig those by total herons included in the scan and reported
behaviors as percentageslote: in 2022 we were unable tibtain scan sampldsefore, during ad

after floater events but weecorded floater event characteris8 and observed heron responses
qualitatively.
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RESULTS

Great Blue Heron Nests in 2022

Great blue herons occupiedtatal of 18 nestsn 2022(Figure5, Table ). All of these nests presumably
had a pair of adults andll laid eggsjndicated byobsenations ofincubationbehavor. The total

number of actve nests declined by 28 since 2018 and the total numbef nestssuccessfullfledging
young declined by44% since 2018 (Figure 6).
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Figureba. Lower Colony

Figurebb. Upper Colony
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