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

 
Executive Summary 

 
The great blue heron (Ardea herodias) is a large, colonial waterbird that nests in the Upper Slate River 
Valley near Crested Butte, Colorado.  The colony has probably existed for at least 25 years but its history 
is not well documented.  Rangewide the species has a stable population, but some regional populations 
are in decline and the bird receives special conservation status.  The great blue heron has several 
vulnerabilities as a top carnivore and a social breeder.  The bird is adverse to human disturbance and 
impacts to their colonies include reduced reproductive success, reduced survival, increased stress, and 
nest or colony abandonment.  The purpose of this study is to document the phenology and demography 
(including reproductive success) of the great blue heron colony on the Slate River, and to determine the 
effects of human activities on their behavior, phenology and demography.   
 
This is the fifth year of a five-year study that began in 2018.  The report focuses on the results of the 
2022 season, and annual reports for 2018, 2019, 2020, and 2021 were also produced.  In 2022, herons 
occupied 18 active nests in three sub-colonies.  The new Middle Colony housed one nest.  The Upper 
Colony had 5 nests, with one unsuccessful.  The remaining 12 nests were in the Lower Colony.  Of the 18 
nests, 15 (83%) were successful (produced at least one chick).  Two of the unsuccessful nests blew out of 
the tree canopies during incessantly strong winds throughout the 2022 spring.  A third unsuccessful nest 
was harassed by a neighboring pair of adult herons and the nest was abandoned as the raiders pirated 
sticks for their nest.  One nest produced two chicks but neither chick fledged.  Overall, 42 chicks were 
produced and 39-40 fledged (93-95% fledgling success) from 14 nests (78% fledge success).  Despite the 
high reproductive success of this heronry, the total number of active nests declined by 28% since 2018 
(25 to 18 nests) and the number of nests that successfully fledged herons declined by 44% since 2018.   
 
We documented 2,235 human activities within a 500-m radius of the colony in 2022 during 64 1-hour 
observation bouts, or about 35 events per hour (67% were cars).  None caused significant heron 
disturbance as they were all spatially distanced from the heronry.  In contrast, less than 1% of human 
activities was associated with the majority of heron disturbances.  This 1% consisted of river 
recreationists who paddle through the colony in close proximity to the nests.  We observed four river 
floater events in 2022 and all four caused herons to flush from the colony, leaving chicks vulnerable to 
predation or weather.  Over the five-year study we observed 81 floater events involving 250 people 
mostly on SUP boards.  These events flushed 111 herons and nearly 100% of events led to at least one 
heron flushing from their nests. Human activity in close proximity to the Slate River herons consistently 
caused herons to change behaviors to disturbance behaviors (flushing, alert and crouching).   

 
Managing human disturbance of great blue herons at the Slate River colony rightly focuses on river 
recreation.  From the point of view of the herons, an optimal solution is to provide a temporal and 
spatial safeguard for the birds during the nesting season (mid-March through mid- to late-August).  The 
current framework for the voluntary no-float period in the upper Slate River section as defined by the 
Slate River Working Group Management Plan extends from mid-March to mid-July and provides a 
compromise in terms of heron protection. A more heron-centric protocol would extend to the end of 
the nesting season in late July to early September.  Finding the right balance between the competing 
values of biodiversity conservation and outdoor recreation is challenging.  Great blue herons require 
isolation from human disturbance and are unlikely to acclimate to activities near their nests. 
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Great Blue Heron Colony Status and Dynamics in Relation to Human 
Disturbance in the Slate River Valley, Crested Butte, Colorado 

 

 
INTRODUCTION 

 
Of all 10,900 species of birds, perhaps the Great Blue Heron (Ardea herodias) captures their theropod 
ŜǎǎŜƴŎŜ Ƴƻǎǘ ŀŎǳǘŜƭȅΦ LǘΩǎ 1.8-million-year tenure on Earth bespeaks an ancient being and way of life.  
Seasonally, they replay their sacred movements and rituals across the marshes of North America.  His 
large body (largest of the herons) stoically stalks the margins of wetlands and ponds pursuing prey with 
grace and regality.  Her long-legged gangly figure manages to delicately perch in the treetop branches 
with long grasping toes while the slanty evening light enlivens her plumes that elegantly wave in the 
wind. At dusk, his immense outstretched wings slowly carry him nestward across the darkening sky.  He 
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 a building material, the stick represents the bond forged between the pair 
completely committed to the task of raising the next generation of great blue herons.  Then the couple 
utters an eerie prolonged squawk that descends through the epochs to a Jurassic origin, a celebration of 
their dinosaur ancestry and identity. 

Figure 1. Great blue heron (Ardea herodias) takes flight off Nicholson Lake in the Slate River Valley in 
2022. Herons often squawk upon take-off or when they arrive at their nests. Photo by Bella Biondini. 
 
In the Upper Slate River Valley, a colony of these modern day dinosaurs have nested in lodgepole pine 
trees above the river for at least 25 years and possibly longer.  While this population has persisted for 
more than two decades, numbers vary across years and little is known about the colony prior to 2018 
when our study was initiated.  While great blue herons generally are doing well in many parts of their 
range, some populations have declined and others have been extirpated locally. This species and other 
colonial waterbirds are uniquely vulnerable because a large portion of their regional populations nest in 
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a single location in a colony (Kushlan et al. 2002) and even a single disturbance event, including human 
recreation, can cause disturbance including colony abandonment (Cavitt et al. 2014).   
 
The purpose of this study is to document the phenology (seasonal chronology of life stage) and 
demography (population structure) of the great blue heron colony on the Slate River, and to determine 
the effects of human activities on 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 activities.  The study started 
in 2018 and this report represents the results of the 2022 season, or fifth year of the study.  Previous 
reports include Magee and Zareba 2019, Magee et al. 2020, Magee et al. 2021, and Magee 2022. 

Figure 2.  Human disturbance can cause a variety of responses by great blue herons including changes to 
their phenology, productivity, behavior, and physiology.  Herons in nest colonies are particularly 
vulnerable but individual herons who spend hours stalking prey are also impacted by disturbances.  
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METHODS 
 
Our study area (Figure 3) consisted of three great blue heron sub-colonies approximately 3.2 km (2 
miles) northeast of Crested Butte, CO, in the Upper Slate River Valley, at 2,700 m (8,900 feet) elevation 
above sea level.  The wetlands owe their existence to the glacial history of this valley and the 
meandering Slate River.  The heron colony consists of less than 20 nests perched at 60-80 feet above the 
wetlands in the canopy of lodgepole pines (Pinus contorta).  Tree health in the sub-colonies varies but 
most the lodgepole pines in the Upper Colony are dead (Figure 4).  The braided river channel, 
backwaters, oxbow ponds, beaver ponds and channels, among other topographic and hydrologic 
complexities that characterize the Slate River floodplain, provide numerous foraging opportunities for 
herons and habitat for a diversity of wildlife.   

Figure 3.  The heron stretch of the Upper Slate River below Gunsight Bridge and above the Coal Creek 
confluence.  The great blue heron nesting colony consists three sub-colonies.  The image also identifies 
the location of our three observation sites.  The portion of the Slate River and wetlands that run through 
the heronry are owned and managed by the Crested Butte Land Trust.   
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Figure 4.  The Upper Slate River and location of the great blue heron nesting colony at 2,700 m (8,900 
feet) above sea level. The colony consists of three sub-colonies: the Lower, Middle and Upper indicated 
by the light blue circles from left to right, respectively, in photo.  The Middle Colony consisted of just one 
nest and was new in 2022.  Note the extensive tree mortality in the Upper Colony. The main channel of 
the Slate River is traced in royal blue. Photo taken from Smith Hill Road in 2020. 
 
We conducted heron observations from three locations depending on time of day and weather 
conditions (Figure 3).  The Slate River Road site was located on County Road 752 at a pull-off about 230 
m east of the colony.  The Elk Run site was located on the southwest-facing slope of Smith Hill, about 
340 m east of the colony.  The Elk Run site was advantageous for its height overlooking the colony, Slate 
River, and road traffic.  The Wildbird site was located 190 m from the Lower Colony and 240 m from the 
Upper Colony on the southwestern side of the river atop an elevated, forested moraine.   
 
Great Blue Heron Phenology and Demography 
For specific methods associated with 2018-2021 see past final reports.  In 2022, using a spotting scope 
we observed and documented great blue heron breeding season phenology and demography from the 
ǎŜŀǎƻƴΩǎ ƛƴƛǘƛŀǘƛƻƴ in mid-March until late August when the last heron chick fledged and no adults or 
juveniles consistently remained at the colony or adjoining habitats.  During each observation, we 
recorded the date, time, and weather, as well as the number of nests occupied in the colony and the 
individual life cycle status for each nest based on the heron behaviors.  We attempted to document 
spring arrival dates for individual herons, as well as dates of nest building, courtship displays, copulation 
events, incubation, chick hatching, brooding and provisioning, fledging, and post-fledge activities.   
 
To gather demographic data for each individual nest in the colony, we observed each nest and recorded 
the number of individuals present.  Repeated systematic scans of all nests in the colony enabled us to 
document nest success, brood size, fledging success, and fledgling success.  Nest success was defined as 

 



7 | P a g e G r e a t  B l u e  H e r o n  o n  S l a t e  R i v e r  R e p o r t  2 0 2 2 
 

the number of nests to have at least one chick hatch.  We recorded brood size for each nest once chicks 
were observed, and also attempted to document chick mortalities.  When the number of chicks in a nest 
declined after a previously higher count, before the expected fledge date, we considered these to be 
chick losses.  Fledging 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 fledged relative to the total number of chicks 
hatched in a nest (and we calculated the mean fledgling success across all nests).   
 
Our goal in 2022 was to document the heronry four days per week, but due to personnel availability we 
obtained data on average about 3.3 days per week.  Our observations covered the period from 15 
March to 29 August 2022 (169 days) and observers were present on 79 of those days.   
 
Great Blue Heron Disturbance 
We conducted 1-hour surveys to document human activities within 500 m of the heronry from 2018-
2022.  In 2022, human activity surveys begin on 18 March and continued until 19 August.  We classified 
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 recreation.  We 
tallied human activities by category and we observed heron behavior and documented disturbance 
behaviors (vigilance or alert posture, hunkering/crouch, and flushing) in response to human activity. 
 
To document the impacts of river recreation on great blue herons we observed herons and passing 
watercraft using a spotting scope from the Smith Hill observation site ς this site afforded a good view of 
the colony and the river and approaching river recreationists.  Any group of floaters (consisting of one or 
more individuals and watercrafts) was called a "floater event".  Each floater event was characterized by 
"floater characteristics."  In 2022, floater characteristics included:  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 2022, we intended to use scan sampling to document heron behaviors before, during, and after a 
floater event.  If watercrafts were detected upriver approaching the colony, we would conduct a "pre-
disturbance" scan to quantify baseline heron behaviors.   Then, as floaters entered the colony (defined 
as the first observation of a watercraft upstream of the location of the first or northernmost nesting tree 
in the upper colony), the observer would conduct a "disturbance" scan.  As the floater group exited the 
colony (defined by a private property sign downriver from the lower colony), the observer would wait 
for 5 minutes and subsequently would conduct a "post-disturbance" scan.  Scans would start with the 
northernmost nest in the Upper Colony. The observer would view the nest through the spotting scope 
and identify 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 every nest and those birds 
present in adjacent habitats was categorized.  For analysis, we would group heron behavior into ten 
categories: foraging, self-maintenance, nest maintenance, courtship, incubation, brood rearing, 
agonistic, hunkering, vigilant, and flushing.  We would quantify a colony time budget by summing each 
behavior category observed and dividing those by total herons included in the scan and reported 
behaviors as percentages.  Note:  in 2022 we were unable to obtain scan samples before, during and 
after floater events but we recorded floater event characteristics and observed heron responses 
qualitatively.  
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RESULTS 
 
Great Blue Heron Nests in 2022 
Great blue herons occupied a total of 18 nests in 2022 (Figure 5, Table 1).  All of these nests presumably 
had a pair of adults and all laid eggs, indicated by observations of incubation behavior.  The total 
number of active nests declined by 28% since 2018 and the total number of nests successfully fledging 
young declined by 44% since 2018 (Figure 6).   

Figure 5a. Lower Colony 

Figure 5b. Upper Colony   

 

 


