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COSEWIC 
Assessment Summary 

 
Assessment Summary – April 2008 
 
Common name 
Great Blue Heron fannini subspecies 
 
Scientific name 
Ardea herodias fannini 
 
Status 
Special concern 
 
Reason for designation 
In Canada, this subspecies is distributed along the coast of British Columbia with a relatively small population that is 
concentrated at a few breeding colonies in southern British Columbia. There is evidence of declines in productivity 
and it is unclear whether the population is stable or declining. Threats from eagle predation, habitat loss and human 
disturbance are ongoing, particularly in the southern part of the range where concentrations of birds are highest. 
 
Occurrence 
British Columbia 
 
Status history 
Designated Special Concern in April 1997 and April 2008. Last assessment based on an update report. 
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COSEWIC 
Executive Summary 

 
Great Blue Heron 

Ardea herodias fannini 
 

fannini subspecies 
 
Species information 
 

The Great Blue Heron, Ardea herodias, is the largest wading bird in North America, 
standing over 1 m in height. On the coast of British Columbia the subspecies, Ardea 
herodias fannini, referred to as the Pacific Great Blue Heron in this report, resides year 
round. This subspecies is non-migratory and isolated in part by high mountain ranges to 
the east and a slightly earlier breeding season, compared to more continental herons. 
The Pacific Great Blue Heron is darker plumaged, smaller in size and has a smaller 
clutch size than continental herons.  

 
Distribution 
 

The Great Blue Heron breeds across most of North America south of Alaska, and 
on the Galapagos Islands. The non-breeding distribution is south of freezing areas in 
the north, to as far south as Panama. The distribution of the Pacific Great Blue Heron is 
confined to the Pacific Coast from Prince William Sound, Alaska south to Puget Sound, 
Washington, where it resides year-round.  

 
Habitat 
 

The Pacific Great Blue Heron forages along the seacoast, in fresh and saltwater 
marshes, along rivers and in grasslands. Smaller numbers of herons forage in kelp 
forests, from wharves and at anthropogenic waterbodies (e.g., ornamental ponds and 
fish farms). Most herons nest in woodlands near large eelgrass (Zostera marina) 
meadows, along rivers, and in estuarine and freshwater marshes. Nesting colony 
locations are dynamic, especially in areas of high disturbance. Some colonies are used 
for many years, but most colonies and especially those with fewer than 25 nests, are 
relocated every few years. In autumn, juvenile herons occupy grasslands on the Fraser 
River delta and southern Vancouver Island, and adults occupy estuarine marshes, 
riverine marshes and grasslands.  
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The size of Great Blue Heron populations is correlated with the area of foraging 
habitat available locally, and consequently the largest concentrations of Pacific Great 
Blue Herons occur around the Fraser River delta where extensive mudflats and 
eelgrass beds provide abundant foraging locations. Local declines in foraging habitat 
likely have been greatest in south-coastal British Columbia because most of the 
province’s human population is located in this area. Further, the magnitude of use of 
some foraging locations currently may be limited by the amount of suitable nesting 
habitat that remains undeveloped.  

 
Suitable tall trees as nesting habitat near foraging areas have declined in some 

parts of British Columbia over the past century due to increases in the size of human 
populations and industry. Especially hard hit is south-coastal British Columbia and 
especially the lower Fraser Valley, where the human population is large and still 
growing. In this region, nesting habitat might be limiting the size of the heron population. 
Habitat destruction in south-coastal British Columbia has resulted in the abandonment 
of at least 21 colonies (from 1972 to 1985 and from 1998 to 1999).  
 
Biology 
 

In springtime, most herons gather in colonies where they court, nest, and raise 
young. The principal diet is small fish during the breeding season augmented with small 
mammals in winter. Typically four eggs are laid and less than two chicks on average 
reach the fledgling stage and leave the nest to become juveniles. Fewer than 25% of 
juveniles survive their first winter, after which survival increases to about 75% per year 
for adults. Nests are generally in trees and are made using large sticks.  

 
Population sizes and trends 

 
Population size has been difficult to estimate for the Pacific Great Blue Heron 

because colonies are not stable and are difficult to track in a standardized fashion. 
The best available estimates suggest that the Pacific Great Blue Heron population size 
in Canada is 4000-5000 nesting adults. The global population of the Pacific Great Blue 
Heron is likely between 9,500 and 11,000 nesting adults. 

  
 Christmas Bird Count data show population declines over the past three 

generations, while Coastal Waterbird Surveys show increases over a recent five-year 
period. Colony surveys suggest that productivity has declined significantly since the 
1970s. 
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Limiting factors and threats 
 

Declines and other issues with productivity and population size are thought to 
primarily be due to Bald Eagle predation, human disturbance and destruction of nesting 
and foraging habitat. The projected doubling in the human population in the next 
30 years in the core of the range threatens to exacerbate the human disturbance 
problem and habitat loss. In addition, the influence of predators may be reducing 
habitat quality by causing herons to move to new, and ever more limited, sites. 
 
Special significance of the species 
 

The Pacific Great Blue Heron has high public appeal as a symbol of wetland 
conservation and environmental quality. 

 
 
Existing protection or other status designations 

 
All Great Blue Herons are protected from hunting and molestation by the Migratory 

Birds Convention Act, Migratory Bird Regulations and the British Columbia Wildlife Act. 
Both subspecies of Great Blue Heron inhabiting British Columbia are at present on 
the provincial ‘Blue List’ compiled by the British Columbia Ministry of Environment. 
The Pacific Great Blue Heron was listed in 1997 as Special Concern by COSEWIC.  
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SPECIES INFORMATION 
 

Name and classification 
 

The Great Blue Heron, Ardea herodias, belongs to the Class Aves, Order 
Ciconiiformes and Family Ardeidae. It is a distinctive heron species found in wetlands 
across southern Canada and is the largest wading bird in North America (standing over 
1 m in height).  

 
Five subspecies currently are recognized (Payne 1979; Butler 1992), two of which 

occur in British Columbia. The subspecies Ardea herodias herodias occupies all of 
southern Canada east of the coastal mountain ranges of British Columbia, while the 
subspecies Ardea herodias fannini occupies the whole British Columbia coast west 
of the mountain ranges (Figure 1).  

 
Morphological description 

 
The Great Blue Heron measures about 60 cm in height (with neck relaxed), 97 to 

137 cm in length, and 2.1 to 2.5 kg in mass (Butler 1992; 1997). The wings are long and 
rounded, the bill is long, and the tail is short (Butler 1992; 1997). Great Blue Herons fly 
with deep, slow wing beats and with their necks folded in an S-shape. Plumage is 
mostly a blue-grey colour and adults have a white crown (Butler 1992; 1997).  

 
The Pacific Great Blue Heron differs from the continental form (A. h. herodias) in 

morphology and breeding behaviour/physiology (Butler 1997). In terms of morphology, 
the Pacific Great Blue Heron is smaller in size and darker in plumage than 
A. h. herodias. 

 
Genetic description 

 
Genetic characterization of Great Blue Herons in North America has not been 

conducted.  
 
Designatable units 
 

The American Ornithologists’ Union (A.O.U.) recognizes one coastal subspecies of 
Great Blue Heron in British Columbia referred to in this report as the Pacific Great Blue 
Heron (A. h. fannini).  
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A recent comparison of heron taxonomy showed that specimens on the Queen 
Charlotte Islands, the north coast and southeast Alaska had shorter tarsii and darker 
plumage than specimens on the south coast (Dickerman 2004). South coast herons 
were intermediate in size between the north coast and specimens from California 
(Dickerman 2004). From these data, Dickerman (2004) recommended that the fannini 
subspecies designation be restricted to the Queen Charlotte Islands and adjacent north 
coast of British Columbia in Canada and Alaska, and that south coast herons be 
considered an intermediate form with California herons. This recommendation has 
not been considered by the A.O.U. and stands in contrast to the currently accepted 
designations based on work by Payne (1979), which also was based solely on 
morphology. Genetic evidence would assist in clarifying the degree of separation 
of subspecies and geographical boundaries.  

 
This report considers one designatable unit, which is the single coastal subspecies 

of Great Blue Heron, as per currently accepted A.O.U. taxonomy. 
 
 

DISTRIBUTION 
 
Global range 
 

The Great Blue Heron breeds from south coastal Alaska, coastal and southern 
British Columbia, northern Alberta, central Manitoba, southern Ontario and Quebec, 
New Brunswick, Prince Edward Island and Nova Scotia, south throughout the USA and 
coastal Mexico, and on the Galapagos Islands (Butler 1992). The winter distribution is 
south of the frozen regions in the north to as far south as Panama.  

 
The distribution of the Pacific Great Blue Heron, which is the subject of this report, 

is confined to the coast from Prince William Sound, Alaska south to Puget Sound, 
Washington (Figure 1). 

 
Canadian range 

 
        In Canada, the Pacific Great Blue Heron resides year-round on the north and south 
coasts of British Columbia and associated islands (e.g., Vancouver Island and the 
Queen Charlotte Islands; Figure 2), including the Coastal Western Hemlock and Coastal 
Douglas Fir Biogeoclimatic Zones within 10 km of the coast or large river systems 
(see Habitat section for discussion). Most nesting colonies are located in the Strait of 
Georgia, the core of the subspecies’ range, and the only area where long-term data on 
nesting habitat are available (Figure 3). The area of occupancy is approximately 
188,000 km2 and includes all terrestrial areas within the Coastal Douglas Fir and 
Coastal Western Hemlock biogeoclimatic zones that are less than 10 km from either 
the coastline or a major river system. The extent of occurrence is approximately 
244,000 km2 and is based on a polygon with a minimum number of sides around the 
entire Canadian range. Approximately 59% of the global extent of occurrence occurs in 
Canada (approximately 128,000 km2 in Alaska and 43,000 km2 in Washington State). 
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Figure 1. Global range of the Pacific Great Blue Heron, Ardea herodias fannini (B.C. Conservation Data Centre 
2007). 
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Figure 2. Canadian range of the Pacific Great Blue Heron showing potential area of occupancy (shaded area). 
Potential area of occupancy is defined as terrestrial areas within the Coastal Douglas Fir and Coastal 
Western Hemlock biogeoclimatic zones that are less than 10 km from a potential foraging area. Potential 
foraging areas are defined as the entire coastline and major river systems (B.C. Conservation Data 
Centre 2007). 
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. 
 

Figure 3. Documented nesting colony locations for the Pacific Great Blue Heron on the south coast and Vancouver 
Island of British Columbia from 1920 to 2005. Some nesting locations have been identified on other areas 
of the coast (e.g., Queen Charlotte Islands), but they are few and not based on significant inventory. 
The three primary regions of south-coastal British Columbia mentioned in the report (Vancouver Island, 
Sunshine Coast and lower Fraser Valley) are shown on this map (B.C. Conservation Data Centre 2007). 
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HABITAT 
 

The habitat of the Pacific Great Blue Heron is described by Butler (1995; 1997) 
and Gebauer and Moul (2001). This subspecies forages along the seacoast, in fresh 
and saltwater marshes, along rivers and in grasslands. Smaller numbers of herons 
forage in kelp forests, from wharves and at anthropogenic waterbodies (e.g. ornamental 
ponds and fish farms). Most herons nest in woodlands near large eelgrass (Zostera 
marina) meadows, along rivers, and in estuarine and freshwater marshes. In autumn, 
juvenile herons occupy grasslands on the Fraser River delta, and adults occupy 
estuarine marshes, riverine marshes and grasslands. All known foraging and nesting 
occurrences are within the Coastal Western Hemlock and Coastal Douglas Fir 
Biogeoclimatic Zones.  
 
Habitat requirements 
 
Foraging habitat 
 

Breeding Pacific Great Blue Herons require accessible prey within about 10 km 
of a nesting location (Butler 1995). Important foraging habitats for Pacific Great Blue 
Herons include aquatic areas such as tidal mudflats, riverbanks, lakeshores and 
wetlands (Butler 1992; 1997; Gebauer and Moul 2001). During winter on the coast, 
when aquatic prey are less abundant due to a reduced duration of daytime low tides, 
fallow agricultural fields become important foraging areas for adult and juvenile herons 
(Butler 1995; 1997). Inland fields are considered an important foraging habitat for both 
adults and juveniles in the lower Fraser Valley and on southern Vancouver Island 
(Gebauer and Moul 2001). The number of herons that use non-aquatic foraging habitats 
is not known, but large numbers of herons reside in south-coastal areas (Gebauer and 
Moul 2001), so it is likely that these areas are an important foraging habitat for a 
significant number of herons. Some foraging habitat is not used by herons each year, 
suggesting that population growth might not be limited by available foraging habitat. 

 
Nesting habitat 
 

Pacific Great Blue Herons are mostly arboreal nesters and colonies are typically 
situated in forests near to (usually <10 km from) suitable foraging areas (Butler 1991; 
1992; 1995; 1997). Nesting usually occurs at sites that are relatively free from 
disturbance by human activities, but sometimes occurs in developed areas. Large 
colonies require more suitable forest than small colonies. Colonies are located in both 
urban and rural areas, using relatively contiguous forest, fragmented forest and solitary 
trees (Butler 1997; Vennesland 2000).  

 
Pacific Great Blue Heron colony locations are dynamic, especially in areas of high 

disturbance (Butler 1992; Vennesland 2000). Some colonies are used for many years 
(e.g., Shoal Island, Pacific Spirit Park and Point Roberts; all >25 years), but most 
colonies, especially those with fewer than 25 nests, are relocated every few years 
(Gebauer and Moul 2001). A site will be re-used by individual herons that failed in their 
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first nesting attempt if other herons are present and if there is sufficient time to complete 
a nesting cycle (Vennesland 2000). If an entire colony abandons and there is sufficient 
time to complete a nesting cycle, herons will occasionally return as a group to the same 
or different colony site in the same year (Vennesland 2000). Herons will sometimes 
return to a site after one or more years of no use (Moul et al. 2001; Chatwin et al. 2006). 
 
Habitat trends 

  
Foraging habitat 

 
Suitable foraging habitat likely is declining in British Columbia (Gebauer and Moul 

2001), though quantitative information on habitat trends is not available. The size of 
Great Blue Heron populations has been correlated with the area of foraging habitat 
available locally (Gibbs and Kinkel 1997), and consequently the largest concentrations 
of Pacific Great Blue Herons occur around the large estuaries of south-coastal British 
Columbia, primarily the Fraser River delta where extensive mudflats and eelgrass beds 
provide abundant foraging locations (Butler 1995; Eissinger 1996). These habitat sites 
also are highly threatened because most of the province’s human population is located 
near these areas (Butler 1997; Gebauer and Moul 2001). For example, the magnitude 
of use of some foraging locations (e.g., Boundary Bay) may currently be limited by the 
amount of suitable nesting habitat that remains undeveloped (B. Smith, unpubl. data; 
see discussion of nesting habitat below). 
 

Although native eelgrass beds are declining globally, some small and localized 
habitat gains have been seen on Roberts Bank on the southern Fraser River delta due 
to jetty construction for a ferry terminal and shipping port (Butler 1997). Outside the 
Georgia Basin, Pacific Great Blue Herons are scarce but widespread along the coast 
and feed from kelp beds, wharves and floating objects, and wade in shallow water. 
There is no loss of suitable habitat for these herons and some might benefit from 
installations of wharves and fish farms where they can access fish in deep water. At a 
coast-wide level, however, these potential habitat gains likely are insignificant and 
probably are overshadowed by habitat loss due to development on different sites, 
especially in the lower Fraser Valley. 

 
Nesting habitat 

 
Suitable tall trees as nesting habitat for Pacific Great Blue Herons near foraging 

areas have declined in some parts of British Columbia over the past century due to 
increases in the size of human populations and industry (Butler 1997, Gebauer and 
Moul 2001). Especially hard hit is the lower Fraser Valley (Moore 1990, Butler 1997), 
where the human population is projected to grow from about 2.5 million in 1990 to about 
4 million in 2020 (Georgia Basin Ecosystem Initiative 2002). Habitat destruction in south 
coastal British Columbia has resulted in the abandonment of at least 21 colonies 
(measured from 1972 to 1985 and from 1998 to 1999; Forbes et al. 1985b; Gebauer 
1995; Vennesland 2000; Vennesland 2006). Smith et al. (unpubl. data) used spatial 
analysis of the landscape around Boundary Bay to examine the availability of nesting 
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habitat within 15 km of known important foraging locations (the distance at which the 
energetic cost of flight was 90% of foraging intake that could be provisioned to young). 
Results showed that nesting habitat is severely limited in this area. Although the 
foraging habitat in this location can theoretically sustain a large heron population, 
available nest sites likely limit the population. Perhaps demonstrating this, herons in at 
least three locations in this area are nesting in untraditional habitats (e.g., farm field 
hedgerows).  

 
Furthermore, the quality of Pacific Great Blue Heron nesting habitat might be 

declining as a result of increased disturbance by humans and eagles. Although some 
herons are persisting in urban settings, others seem reluctant to venture close to 
humans. Furthermore, Vennesland and Butler (2004) reported that heron nesting 
productivity was negatively correlated with the level of human activity near colonies. 
The primary mechanism for this relationship was eagle predation of heron nests, with 
direct human disturbance as a secondary mechanism. Thus, the impact of eagle 
predation may be higher as urbanization increases. This may be compounded by the 
fact that eagle populations in the Strait of Georgia are thought to benefit from humans 
through, for example, gull populations being enhanced by human refuse (Vermeer 
et al. 1989).  

 
Outside the Georgia Basin, Pacific Great Blue Herons are scattered in small 

groups and as individuals that nest in the forest. Few nests have been found and all 
were within a few kilometres of foraging sites. There is no shortage of trees for herons 
in these areas, so nesting habitat appears to be readily available and has not 
significantly declined. However, more work is required to locate heron nests in 
these remote regions as data are limited.  
 
Habitat protection/ownership 

 
Section 34 of the British Columbia Wildlife Act (1982; updated 1999) protects 

heron nests (and consequently also nest trees), but does not provide for buffer areas. 
The British Columbia Forest and Range Practices Act (2004) has guidelines to protect 
heron colonies (i.e., through the Identified Wildlife Management Strategy) on Crown 
Land, including provision of buffer areas (Vennesland 2004). However, no reserves 
have been established under this legislation, so currently it affords no protection. No 
other habitat outside of parks, Wildlife Management Areas (through the British Columbia 
Wildlife Act) or National Wildlife Areas (through the Canada Wildlife Act) receives legal 
protection. 

 
On private land, the British Columbia government advises land users how to 

best protect wildlife with largely non-legal documents such as the Environmental Best 
Management Practices for Urban and Rural Land Development in British Columbia 
(or ‘Develop with Care’) series produced by the Ministry of Environment (MOE 2007). 
However, there is little legislation to force action on recommendations in these mostly 
advisory documents. Municipalities have considerable control over the land base within 
their jurisdiction with the capability of zoning land for different uses and identifying 
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Development Permit Areas, among other regulatory powers. However, due to the high 
economic cost of wildlife conservation to landowners, implementation of conservation 
actions is limited and variable across jurisdictions. 

 
Foraging habitat for Pacific Great Blue Herons includes land and waters under 

federal jurisdiction (e.g., tidal areas, rivers, national parks, National Wildlife Areas, etc.) 
and provincial jurisdiction (e.g., private lands, municipal lands, provincial parks, Wildlife 
Management Areas, etc.). It is not known what proportion of foraging areas are under 
formal protection, but some notable sites that are protected and support large numbers 
of foraging herons include Boundary Bay, Sturgeon Bank, Pitt Addington Marsh, 
Coquitlam River and Parksville-Qualicum Beach Wildlife Management Areas 
(provincial), and Alaksen, Qualicum and Wigeon Valley National Wildlife Areas (federal). 
However, regardless of their protective status, many of these sites are under threat from 
oil spills or other catastrophic events (e.g., Sturgeon Bank and Boundary Bay from 
nearby ferry and freighter traffic). 

 
Currently active Pacific Great Blue Heron nesting colonies are located in protected 

and non-protected lands under the control of federal, provincial, regional and municipal 
governments and on private land. Table 1 lists current nesting locations on protected 
lands. These seven sites account for 14% of known active locations (n = 49 sites active 
in 2005), and afford some level of protection to the nesting sites of 37% of the 
documented nesting pairs in 2005 (n = 1943 nesting pairs). Nevertheless, it should be 
noted that heron colonies are dynamic in nature and frequently re-locate (Butler 1997; 
Vennesland 2000). Both Stanley Park and Deer Lake Park are at recently colonized 
locations, and McFadden has declined from a maximum of 138 active nests in 2000 to 
two in 2005 (Table 1). In addition, four of the protected sites in Table 1 (Beacon Hill, 
Salal Park, Stanley Park and Deer Lake Park) are located in municipal parks with high 
levels of human disturbance. High levels of human disturbance have been correlated 
with reduced nesting productivity (Vennesland and Butler 2004), so habitat quality at 
these locations may be low. The other three sites are either fenced or have controlled 
access, measures thought important to long-term site viability (Carlson and McLean 
1996). Of the further 39 sites used by herons for nesting in 2005 that are not protected, 
four were on Indian Reserves (8%) and 35 (71%) were located on unprotected land 
under provincial jurisdiction (mostly private ownership). In 2006, three nests were 
located in Gwaii Haanas National Park (Queen Charlotte Islands). No nests are known 
within Pacific Rim National Park or Gulf Islands National Park, though they likely do nest 
there (e.g., a few pairs have been found nesting near Bamfield next to Pacific Rim 
National Park and large numbers of herons nested on Sidney Island in what is now 
the Gulf Islands National Park from 1974 to 1990). 
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Table 1. Pacific Great Blue Heron colonies active in 2005 that have protection in place. 
Included is general geographic location and number of active heron nests in 2005 
(B.C. Conservation Data Centre 2007). 

 

Col_ID Col_Name Location Colony size (no. 
active nests) 

Protective Status 

H101-001 Beacon Hill Victoria 103 Municipal Park 

H101-005 
McFadden 

Creek 
Saltspring 

Island 2 Local conservation lands 

H101-038 Salal Park N. Saanich 11 Municipal Park 

H204-009 CFB Chilliwack Chilliwack 203 Municipal Conservation Area 

H208-002 Stanley Park Vancouver 176 

Municipal Park leased 
from the Department of 

National Defence 

H208-005 Mary Hill 
Port 

Coquitlam 222 
Provincial Wildlife 
Management Area 

H208-044 
Deer Lake 

Park Burnaby 4 Municipal Park 

 
 

BIOLOGY 
 

Life cycle and reproduction 
 

In springtime, most Pacific Great Blue Herons gather in colonies where they court, 
nest, and raise young. During the nesting season the principal diet is small fish, while 
during the winter this primarily piscivorous diet is augmented with small mammals.  

 
In south-coastal British Columbia, Pacific Great Blue Heron nesting is initiated 

between February and April (Butler 1992; Butler 1997; Vennesland 2000; Vennesland 
and Butler 2004). The initiation period is defined as the period of courtship before eggs 
are laid, and can last for over two months at some colonies (Butler 1997; Vennesland 
2000). At one closely watched colony, males arrived at the colony site and established 
nest sites followed about a week later by the arrival of females (Butler 1991). Nest 
repair and/or building can take from as little as several days to about two months (Butler 
1991, Vennesland 2000). Monogamous pairs are established for the season (Simpson 
1984), and eggs are laid at about two-day intervals (Vermeer 1969; Pratt 1970; R. 
Butler, pers. obs.). Clutch size reported from Great Blue Heron colonies across North 
America ranges from one to eight eggs, with three to five being typical (Ehrlich et al. 
1988; Campbell et al. 1990). Clutch size increases with latitude and the Pacific Great 
Blue Heron lays smaller clutches than expected for this latitude (mean clutch size is 
about 4 eggs compared to about 4.7 at other sites at this latitude; Butler 1997). 
Incubation begins soon after the first egg is laid and results in asynchronous hatching 
(Butler 1992). Hatching occurs after about 27 days of incubation (Butler 1992), though 
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the incubation period in a colony can last for much more than a month as pairs often 
re-nest after predation or other disturbance events (Vennesland 2000). The chick 
rearing period lasts about 60 days (Krebs 1974; Simpson 1984).  

 
Herons require about 95 days to complete a nesting cycle, but regularly take much 

longer than this if re-nesting or other delays occur. Herons can potentially breed more 
than once if their first attempt fails early.  

 
In south-coastal British Columbia, the number of fledglings raised in a nest varies 

from 0 to 4 (Butler 1992; 1997; Vennesland 2000). Historically, the nesting productivity 
of herons in studies across North America has ranged from 1.3 to 2.7 fledglings per 
active nesting attempt, and from 2.0 to 3.0 fledglings per successful nesting attempt 
(reviewed by Butler 1997; see also Pratt 1970 and Vos et al. 1985). Fewer than 25% of 
juveniles survive to their second year after which survival increases to about 75% per 
year for adults (Butler 1997). 

 
Nesting colony characteristics 
 

Pacific Great Blue Herons in British Columbia are normally arboreal nesters and 
nest solitarily and in colonies (Butler 1992; 1997; Vennesland 2000). Nests are large 
stick platforms, usually 20 m to 30 m above ground (Butler 1997), but some have 
nested as low as 2 m in shrubs (Vennesland 2000). For south-coastal British Columbia 
in 1999, Vennesland and Butler (2004) reported a ‘colony’ size range of 1 to 400 active 
nests, with a mean of 62 active nests (SD = 94, n = 31) and a median of 26 nests. 
The most common tree species used for nesting are Red Alder (Alnus rubra), Black 
Cottonwood (Populus balsamifera), Bigleaf Maple (Acer macrophyllum), Sitka Spruce 
(Picea sitchensis) and Douglas Fir (Pseudotsuga menziesii) (Gebauer and Moul 2001). 
See Gebauer and Moul (2001) for a full list of tree species used. 

 
Predation 
 

In British Columbia, the Bald Eagle (Haliaeetus leucocephalus) is the primary 
predator of Pacific Great Blue Herons (Butler 1997; Gebauer and Moul 2001; 
Vennesland and Butler 2004). Bald Eagles prey on heron eggs, nestlings, juveniles 
and adults (Simpson and Kelsall 1978; Forbes et al. 1985b; Forbes 1987; Forbes 1989; 
Simpson et al. 1987; Norman et al. 1989; Butler et al. 1995; Butler 1997; Gebauer and 
Moul 2001; Vennesland and Butler 2004), and have been responsible for reduced 
nesting productivity at many colonies (Norman et al. 1989; Gebauer and Moul 2001; 
Vennesland and Butler 2004). Repeated eagle predation is the suspected cause of 
many colony abandonments (Forbes et al. 1985b; Simpson et al. 1987; Butler 1991; 
Butler 1997; Gebauer and Moul 2001; Vennesland and Butler 2004). The effects of Bald 
Eagles are covered in more detail in the Limiting Factors and Threats section. 
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Other birds of prey also have been observed preying on Pacific Great Blue Heron 
nest contents, including Red-tailed Hawks (Buteo jamaicensis) on both eggs and 
nestlings (Simpson 1984, Simpson and Kelsall 1978, Forbes et al. 1985b, Norman et al. 
1989, Butler 1997, Vennesland and Butler 2004) and Northwestern Crows (Corvus 
caurinus) and Common Ravens (Corvus corax) on eggs (Butler 1989; Moul 1992). 
Raccoons prey on nesting herons, but in British Columbia disturbance from non-human 
mammals is rare (Butler 1997).  
 
Physiology 
 

Specific research on physiological requirements or tolerances of Great Blue 
Herons from a conservation perspective has been rare. Monitoring of contaminants in 
eggshells and fetal tissues of Pacific Great Blue Herons has been ongoing since 
about 1977 (Elliott et al. 1989; Elliott et al. 1996; Elliott et al. 2001; Harris et al. 2003). 
Currently, contaminants (e.g., organochlorine pesticides, polychlorinated biphenyls, 
dioxins, furans) are not seen as a significant conservation issue for this subspecies as 
concentrations have generally been in decline over recent years (Elliott et al. 1989; 
Elliott et al. 2001; Harris et al. 2003). Recently, however, attention has been paid to 
chemicals that have not previously been tracked. Concentrations of one class of 
chemicals in particular (polybrominated diphenyl ethers; PBDEs) has been found to be 
increasing exponentially in heron tissues and may be close to toxicologically significant 
levels (Elliott et al. 2005). The implications of this finding currently are not fully 
understood, but the situation is seen as a potential emerging threat in urban areas 
(Elliott et al. 2005). There are similar concerns over another emerging class of industrial 
pollutants, the perfluoro chemicals (PFCs). Environment Canada is currently in the 
process of investigating spatial and temporal trends of those chemicals, including in 
herons from the Georgia Basin (J. Elliott, pers. comm.). 
 
Dispersal/migration/movements 
 

The Pacific Great Blue Heron is non-migratory. Banded individuals are known to 
disperse between habitats in the Strait of Georgia and a few individuals have been 
found dead in the interior of British Columbia and in coastal Washington and northern 
Oregon (Butler 1997). Most individuals on the Fraser River delta and other south-
coastal areas forage along beaches from March to October and along beaches and 
grasslands in winter (Butler 1995; 1997). Juvenile herons forage along beaches until 
about October and reside largely in grasslands in winter (Butler 1995; 1997). When not 
nesting, herons on the coast of British Columbia roost alone or in loose flocks of over 
100 individuals on the ground, in trees, and on man-made objects near feeding grounds 
during the day (Butler 1992). Some roosts are used repeatedly (Butler 1992). At night, 
herons sleep in trees with dense foliage during high tide and forage on beaches at low 
tide (Butler 1992). Limited research has been conducted on annual movements 
between colonies. Simpson et al. (1987) concluded that considerable movement might 
occur (40% of nesting herons did not return to breed in the second year of the study). 
Movements between regions are largely unknown but assumed to occur, as birds have 
been seen by both authors flying across the Strait of Georgia. Colonies will suddenly 
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grow when new arrivals settle, presumably from an abandoned nearby colony 
(R. Vennesland, unpubl. data). 

 
Interspecific interactions 
 

Interactions of Pacific Great Blue Herons with their predators are described 
previously in the Predation section. Prey includes a wide array of animals including fish, 
insects, mammals, amphibians, and crustaceans (Butler 1992; 1995; 1997). Fish are a 
mainstay food item during the nesting season, demonstrated by summer congregations 
of more than 600 herons feeding together in eelgrass meadows near Tsawwassen on 
the Fraser River delta (R. Vennesland, unpubl. data). In winter, small mammals in 
agricultural areas are also important, especially for juvenile survival (Butler 1991; 1995; 
1997; Gutsell 1995). Little information is available on diseases, although some have 
been documented in Great Blue Herons (but not Pacific Great Blue Herons), including 
Giardia and Eustrongylides nematodes (Butler 1992). 
 
Adaptability 
 

Some Pacific Great Blue Herons can tolerate human activities near their nests, but 
many are sensitive to the presence of humans (reviewed by Vennesland 2000; Gebauer 
and Moul 2001). Human activity near colonies of herons compounds the threat posed 
by eagle predation to this subspecies (Vennesland 2000, Vennesland and Butler 2004). 
Butler et al (1995), Carlson and McLean (1996) and Vennesland and Butler (2004) 
showed that the number of fledglings raised in Great Blue Heron colonies with frequent 
disturbances was significantly lower than at colonies with no disturbance. When 
disturbed, herons leave nests unguarded, especially early in the nesting season when 
humans enter colonies on foot or when loud noises occur nearby (Vennesland 2000). 
Corvids take eggs when the opportunity arises (Butler 1989; Moul 1992). 

 
 

POPULATION SIZES AND TRENDS 
 

Search effort 
 

Surveys of the Pacific Great Blue Heron have concentrated on nesting colonies. 
Many published and unpublished papers have been produced based on these surveys 
(e.g., Norman et al. 1989; Butler et al. 1995; Butler 1997; Vennesland 2000; 
Vennesland and Butler 2004).  

 
Search effort at Pacific Great Blue Heron nesting colonies on the coast of British 

Columbia has a long and variable history. The database held by the British Columbia 
Conservation Data Centre (http://www.env.gov.bc.ca/cdc/) has records of nesting 
colonies going back to 1920. Nesting sites have been documented from across the 
range of the Pacific Great Blue Heron, though surveys have concentrated on the core 
of the range (the Strait of Georgia). Survey effort prior to 1970 was minimal (the CDC 
database holds 77 colony-level observations over 50 years). From 1970 to the mid-
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1980s survey effort was increased with the implementation of specific research projects 
targeted at this species (182 colony level observations from 1970 to 1986). However, 
data collection over this period (e.g., Forbes et al. 1985a) concentrated on successful 
nests and commonly ignored failed nesting attempts (an important source of variation in 
nesting productivity; Butler et al. 1995; Vennesland 2000; Gebauer and Moul 2001). 
Some database entries include measures of productivity from successful and failed 
attempts, but sample sizes are small. Survey effort increased again after 1986 (882 
colony-level observations from 1987 to 2005), with annual surveys following consistent 
methodology covering most of the Georgia Basin in most years during this period (2005 
is the last year with data entered as of October 2007). However, due to a generally 
increasing search effort through this period, absolute population trends based on counts 
of herons at nesting colonies are difficult to ascertain. 

 
Volunteer-based surveys have also been conducted for many years on the coast 

of British Columbia, including the wintertime Christmas Bird Count (CBC), wintertime 
Coastal Waterbird Survey (CWS) and summertime Breeding Bird Survey (BBS). Some 
caution must, however, be exercised when interpreting trend data from CBC surveys. 
This caution relates to increased participation in Christmas Bird Counts and the 
detectability of Great Blue Herons. Specifically, the number of volunteers participating 
in Christmas Bird Counts has increased significantly over the past 20 years in the lower 
mainland of British Columbia (D. Fraser pers. comm.), but because herons are easily 
sighted, this increasing effort does not necessarily result in an increase in the number of 
birds detected. Given that the trend is calculated as “the number of birds per party 
hour”, there will be a negative bias introduced as the number of party hours increases 
without a corresponding increase in the likelihood of detecting additional herons. Thus, 
declines may partially be a function of an increasing number of observers.  

 
Coastal Waterbird Surveys should be considered to have the most robust data for 

several primary reasons: participants are relatively well trained, survey locations are 
geo-referenced and visited multiple times per year and results have been analyzed 
through well-designed statistical procedures (Badzinski et al. 2005). However, results 
from CWS have been analyzed for only one, five-year period (1999/2000 to 2003/04), 
which limits their utility compared to CBC and BBS data for which longer data sets are 
available. 
 
Abundance 
 

Population size is difficult to estimate for the Pacific Great Blue Heron because 
colonies are not stable and are difficult to track in a standardized fashion, and most 
coastal areas, especially outside the Strait of Georgia, have not been systematically 
surveyed (Butler 1997; Vennesland 2000; Gebauer and Moul 2001).  

 
The weakest information on the Pacific Great Blue Heron is from outside the Strait 

of Georgia, where few projects have been undertaken. A colony of 9 pairs found near 
Tahsis in 1989 was the first colony reported from the west coast of Vancouver Island. 
Since then, 1-3 heron nests were located near Bamfield on the west coast of Vancouver 
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Island and at Rose Harbour, and Ramsay and Murchison Islands in the Queen 
Charlotte Islands (P. Clarkson & B. Johnston, pers. comm.). Campbell et al. (1990) 
reported small numbers of herons nesting near Prince Rupert. Nevertheless, herons are 
seen, usually alone, along much of the coastline feeding from floating kelp, on wharves 
and in shallows, although the numbers are low. Since 1990, much of the coast has been 
visited during the nesting season by one of us (RWB). Individual adults were sparsely 
distributed and no concentrations were located. An extensive search by Parks Canada 
contractors located a few individuals and three nests in Gwaii Haanas National Park 
Reserve in 2006 (P. Dyment, pers. comm.). This project searched for herons along 
1180 km of shoreline on Graham Island and the north end of Moresby Island and 
resulted in the observation of 19 adults and 6 immature herons. If all 19 adults 
represented nesting pairs and one of each pair was on a nest, then the number of 
adults would be 38 and the total number of herons would be 44. At a similar density 
over the entire 4660 km of coastline in the islands would result in about 174 herons. 
Engelstoft and Sopuck (2005) surveyed 500 km of shoreline in Gwaii Haanas during the 
nesting season and counted 8 herons. If those also represented half of the mated pairs, 
then there might have been 16 herons present (0.032 herons/km). The densities of both 
surveys are similar (0.037 vs 0.032). We do not have any estimates for other parts of 
the coast but our observations along much of the central and north coast indicate a low 
density. The approximately 25,000 km of shoreline outside the Strait of Georgia might 
support about 875 herons, at a similar density to the Queen Charlotte Islands, but there 
is no way to know the accuracy of this estimate. Given that not all areas may be 
suitable, it is likely a liberal estimate. No nests have been located in Pacific Rim 
National Park Reserve, though a maximum of 6 birds were observed in Grice Bay 
during surveys in the summer of 2007, some of which were flying inland between 
foraging bouts suggesting they were nesting nearby (Vennesland, unpubl. data). 
Although herons are scarce there during the nesting season, up to 100 birds use 
mudflats near Tofino in August and September after the nesting season (P. Clarkson, 
pers. comm.).  

 
The most recent published estimate of population size for the Pacific Great Blue 

Heron in British Columbia is about 3600 nesting adults, of which 3300 were thought to 
occur in the Strait of Georgia and 300 elsewhere on the coast (Gebauer and Moul 2001, 
based on data in Butler 1997). Based on 2005 data for the Georgia Basin (1833 active 
nests estimated in 46 colonies), recent work on the Queen Charlotte Islands (c. 200 
herons, P Dyment, pers. comm.), and our estimate of 900 herons outside the Strait of 
Georgia on the mainland coast, we believe a better estimate of population size to be 
about 4000-5000 nesting adults in Canada. 

 
Censuses of Pacific Great Blue Herons in neighbouring Washington State have 

not been as thorough as in British Columbia, but recent attempts to find herons there 
estimate the population at about 5500 nesting adults (Eissinger 2007). No information is 
available from Alaska, though populations are likely small as on British Columbia’s north 
coast. In total, the global population of Pacific Great Blue Heron is likely between 9,500 
and 11,000 nesting adults. 
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Fluctuations and trends 
 

The trend in Pacific Great Blue Heron populations has been assessed in this report 
from surveys at nesting colonies (B.C. Conservation Data Centre 2007), Christmas Bird 
Counts (CBC), Coastal Waterbird Surveys (CWS), Breeding Bird Surveys (BBS) and 
population modelling. Results are variable, with some measures showing declines 
(nesting productivity from colony surveys, CBC, and demographic modelling), others 
apparent stability (nest counts from colony surveys, BBS) and one an increase (CWS), 
though see further for discussion. 

 
Colony surveys – trends from colony size information 
 

Counts of pairs at colonies give a distorted view of trends because survey effort 
has been variable through time (generally increasing), and herons move between 
colonies and regions within and between years (Simpson et al. 1987). However, if 
many colonies are included, the overall trend in numbers might capture inter-colony 
movement and reflect local changes in abundance. The method here is to sum the 
annual increases and decreases at colonies (e.g., ∑ [Colony X Year 2 – Colony X 
Year 1; Colony Y Year 2 – Colony Y Year 1; etc] across all colonies).  
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Figure 4. Annual sums of increases and decreases in the number of nesting pairs at Pacific Great Blue Heron 

colonies in south-coastal British Columbia from 1986 to 2005. Annual colony sample sizes are provided 
in brackets (B.C. Conservation Data Centre 2007). 
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Sums of increases and decreases in the number of nesting pairs at colonies from 
1986 to 2005 showed that the number of nesting pairs leaving and entering colonies 
from year to year appears to have remained relatively stable over the period 1986 to 
2005 (Figure 4). A bias of this method is that it draws samples only from colonies that 
have multiple observations in consecutive years. Thus, this method gives a snapshot of 
a relatively small sample of regularly visited and stable colonies and may not illustrate 
exact trends in colony occupation. Nevertheless, drastic changes in the nesting 
population would be evident through this analysis. 

 
The large negative sum in 1997 (-569) occurred mostly because of large declines 

at the two largest colonies in the Strait of Georgia (Point Roberts and Pacific Spirit 
Park). Both colonies recovered in numbers in subsequent years, although Pacific Spirit 
Park was abandoned completely in 2004. Point Roberts was abandoned completely in 
2003 and a new location was colonized in 2004 – this event is illustrated in Figure 4 by 
the large negative value in 2003 and the large positive value in 2004 when these birds 
colonized the new location. 
 
Colony surveys – trends in nesting success and productivity  
 

As previously outlined, a particular challenge with this dataset is that survey effort 
has increased markedly through time. Thus, it should be noted that some analyses are 
anecdotal in nature and the time periods included vary. 

 
Nesting success (the proportion of nesting pairs that successfully raise at least one 

fledgling) for herons on the coast of British Columbia currently is much lower than in the 
past. Forbes et al. (1985a) estimated that about 92% of nesting pairs were successful 
during the period 1977 to 1981 and a literature review by Forbes et al. (1985a) at the 
time showed a continent-wide success rate of 80%. Vennesland (2000) estimated that 
less than half of all nesting attempts were successful in 1998 to 1999 and this trend has 
been documented in future years as well (Vennesland 2003; McClaren 2005; Chatwin 
et al. 2006).  

 
Mean nesting productivity (fledglings per active nesting attempt) on the coast of 

British Columbia in recent years has been the lowest of any studies in North America 
or British Columbia (Vennesland and Butler 2004). In 1971-1986, mean nesting 
productivity was 1.7 fledglings per active nesting attempt and 2.55 fledglings per 
successful nesting attempt (R. Vennesland, unpubl. data.). These values are roughly 
typical for North America at that time (Vennesland 2000). Reported productivity values 
for south-coastal British Columbia over recent years are 0.82 fledglings per active 
nesting attempt, and 1.98 fledglings per successful nesting attempt in 1999 
(Vennesland and Butler 2004), 0.82 fledglings per active nesting attempt and 1.84 
fledglings per successful nesting attempt in 2002 (Vennesland 2003), and 1.3 fledglings 
per active nesting attempt and 1.7 fledglings per successful nesting attempt in 2004 
(McClaren 2005). Nesting productivity has therefore reduced to nearly half of historic 
levels (Figure 5). 
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Figure 5 presents a summary of trends in nesting productivity per active nesting 
attempt from 1971 to 2005. Before 1987, most studies ignored nesting failure and only 
documented the number of fledglings from successful nesting attempts. As many 
studies in recent years have shown, nesting failure has an important influence on 
overall nesting productivity (e.g., Butler et al. 1995; Vennesland and Butler 2004). Due 
to this oversight, few observations before 1987 are available for analysis. Consequently, 
our analysis here groups colony-level observations into three time periods: 1971 to 
1986 (relatively low annual effort – 19 observations total), 1987 to 1995 (increased 
annual effort – 125 observations total), and 1997 to 2005 (maximum annual effort – 251 
observations total). One year (1996) was not included because no data on productivity 
were collected. The data show that nesting productivity has declined significantly across 
the three time periods (Figure 5). 
 

 

Figure 5. Mean productivity for all active nesting attempts for Pacific Great Blue Heron colonies in south-coastal 
British Columbia from 1971 to 2005. Productivity per active nesting attempt is the mean number of 
fledglings produced in all active nesting attempts. Sample sizes of colony-level observations in each 
period are shown in brackets. No observations were available in 1996. Error bars represent one standard 
error of the mean (B.C. Conservation Data Centre 2007). 

 
 

Figure 6 presents a summary of trends in nesting productivity per successful 
nesting attempt from 1977 to 2005. As this dataset has been collected more 
consistently than productivity per active nesting attempt, an analysis was possible with 
annual colony-level observations. However, for clarity data are grouped into years. 
The analysis uses a poisson generalized linear model (Agresti 2002), adjusting for 
overdispersion, a likely consequence of having some colonies repeatedly measured 
over time (Agresti 1996). Nesting productivity per successful nesting attempt declined 
significantly over this period (Figure 6). 
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Figure 6. Mean annual nesting productivity for all successful nesting attempts at Pacific Great Blue Heron colonies 

in south-coastal British Columbia from 1977 to 2005. Productivity per successful nesting attempt is the 
mean number of fledglings produced in all nests that fledged one or more young. Data from 1982-1987, 
1994-1996 and 2000 were excluded due to samples sizes under n = 5. The annual number of colonies 
analyzed is provided in brackets. Error bars represent one standard error of the mean (B.C. Conservation 
Data Centre 2007). 

 
 

Colony surveys – trends in the effects of colony size 
 
A 1999 study showed that nesting productivity per active nesting attempt increased 

significantly with colony size, presumably due to higher rates of nest failure at small 
colonies, but that productivity per successful nesting attempt did not relate to colony 
size (Vennesland and Butler 2004). Here we look at the effect of colony size on 
productivity over time. Data were grouped into colony size categories and the analyses 
were conducted on colony-level observations using a logistic generalized linear model 
(Agresti 2002), adjusting for overdispersion, a likely consequence of having some 
colonies repeatedly measured over time (Agresti 1996).  

 
From 1987 to 2001, productivity per active nesting attempt increased significantly 

with colony size (Figure 7), and from 1977 to 2005, productivity per successful nesting 
attempt decreased significantly with colony size (Figure 8). Herons in large colonies 
therefore were more successful in their nesting attempts over all (due to lower levels of 
nest failure). However, when excluding nesting failure (i.e., successful nests) herons in 
large colonies raised fewer offspring per nesting attempt than herons in smaller 
colonies. 
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Figure 7. Mean productivity per active nesting attempt for colony size categories of Pacific Great Blue Herons in 

south-coastal British Columbia from 1987 to 2001. Productivity per active nesting attempt is the mean 
number of fledglings produced in all initiated nesting attempts. Data from 1994 and 1995 were excluded 
due to samples sizes under n = 5. Error bars represent one standard error of the mean (B.C. 
Conservation Data Centre 2007). 
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Figure 8. Mean productivity per successful nesting attempt for colony size categories of Pacific Great Blue Herons 

in south-coastal British Columbia from 1977 to 2001. Productivity per successful nesting attempt is the 
mean number of fledglings produced in all nests that fledged one or more young. Data from 1982-1987, 
1994-1996 and 2000 were excluded due to samples sizes under n = 5. Error bars represent one standard 
error of the mean (B.C. Conservation Data Centre 2007). 
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The relatively high productivity per active nesting attempt at larger colonies 
(Figure 7) implies that nest failure is relatively unimportant at these colonies 
(Vennesland and Butler 2004). However, previous studies have identified high levels of 
nest failure on the coast of British Columbia as an important reason for low levels of 
nesting productivity (Gebauer and Moul 2001; Vennesland and Butler 2004). More 
importantly, the data show that the loss of young from successful nesting attempts is 
another reason for low levels of productivity observed in the Strait of Georgia (as per the 
significant decline in Figure 6). This is particularly a concern for larger colonies that 
have lower productivity per successful nesting attempt than at smaller colonies 
(Figure 8).  

 
Furthermore, most nesting pairs breed in large colonies, which are localized in a 

small part of the subspecies’ range (the lower Strait of Georgia). In 2005, 68% of 1833 
nesting pairs (n = 46 colonies) were concentrated at six colonies of more than 100 
nesting pairs each. Four of these six colonies were located in the lower Fraser Valley, 
with the other two on southern Vancouver Island and the southern Gulf Islands.  

 
Butler and Vennesland (2000) hypothesized that herons may leave large colonies 

due to increased disturbance and further disperse in their nesting as they try and find 
sites relatively free from eagle and human disturbances. However, the opposite pattern 
has been recently documented in Washington State. Eissinger et al. (2007) showed that 
the proportion of nesting pairs in small colonies is declining while the number in large 
colonies is increasing, perhaps to dilute predation risk. If this pattern also occurs in 
Canada and if productivity continues to decline, herons may either suffer high levels of 
nest failure at small colonies or low numbers of fledglings at large colonies. 

 
Colony surveys – effective range size 
 

Although Pacific Great Blue Heron productivity has declined significantly (by both 
active nesting attempts and successful nesting attempts) since the 1970s, colony 
occupancy appears to be generally stable (Figure 4). Some population retraction and 
severe nesting productivity issues have been observed along the margins of the Strait 
of Georgia. The number of herons observed nesting on the Sunshine Coast dropped 
from 97 in 1978 (Forbes et al. 1985b) to 4 in 2004 (the last year there are records for 
that area). About 90 pairs of herons nested in Pender Harbour and 6 small colonies 
were located along the Sunshine Coast in the 1970s (Simpson 1984). A few colonies 
were still present there in the 1990s (Butler 1997), but recently a few herons have been 
observed breeding there (Vennesland 2000). Furthermore, recent surveys on north-
eastern Vancouver Island also are troubling. Chatwin et al. (2006) report that all 
colonies north of Nanoose Bay failed to raise any young in 2005. The significance of the 
population retraction on the Sunshine Coast and the absence of productivity on northern 
Vancouver Island in 2005 to the overall Pacific Great Blue Heron population is not 
known.  
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Although the Pacific Great Blue Heron occurs across the coast, the majority of 
herons nest in the southern Strait of Georgia and northern Puget Sound where the 
largest human and significant Bald Eagle threats occur, and this is the only area of the 
coast where significant successful reproduction occurs.  

 
Trends from volunteer-based population surveys 
 
Christmas Bird Counts 
 

Gebauer and Moul (2001) reported that CBC surveys showed populations to be 
either declining modestly (Lower Fraser Valley) or sharply (Sunshine Coast). We 
conducted an analysis of CBC data using data from all coastal count circles (i.e., 
locations specific to Pacific Great Blue Herons). We limited this analysis to the past 
three generations to provide relevance to COSEWIC listing criteria. To determine 
generation time (defined here as the average age of breeding individuals), a population 
matrix model (as per Caswell 2001) was computed (M. Drever, unpubl. data) assuming 
survival rates through three life stages (first winter survival rate of 0.273, second year 
survival rate of 0.5 and annual adult survival rate of 0.727; Butler 1995), an annual 
nesting productivity of 1.12 fledglings per active nesting attempt (R. Vennesland, 
unpubl. data for 1986 to 2005) and a maximum life span in the wild of 24 years (Butler 
1992). The resulting average age for a breeding Pacific Great Blue Heron in British 
Columbia was 5.6 years. Given this average age, we have looked at CBC survey data 
over two periods: from 1991/92 to 2006/07 (assuming a 5-year generation time) and 
from 1988/89 to 2006/07 (assuming a 6-year generation time).  

 

 
 
Figure 9. Christmas Bird Count (CBC) data analysis for three generations of the Pacific Great Blue Heron in 

Canada. Data are shown from the 1988/1989 winter (1988 on figure) to the 2006/2007 winter (2006 on 
figure). Generation time for the species is calculated at 5.6 years, so trend lines are shown for both 5 
years (16-year period – dashed line) and 6 years (19-year period – solid line). Equations are provided 
for trend lines. The circled data points correspond to the years of CBC data that the Coastal Waterbird 
Survey analysis (Badzinski et al. 2005) also covers. 
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Since 1991/92, the relationship between the mean number of herons observed per 
party hour and year shows a significant 19% decline (t = -2.18; P < 0.05; n = 16; r2 = 
0.20). Since 1988/89, the relationship between the mean number of herons observed 
per party hour and year shows a significant 26% decline (t = -3.18; P < 0.01; n = 19; r2 = 
0.34). As mentioned earlier, these results should be treated with some caution because 
of the increase in search effort over time with this highly detectable bird (see Search 
Effort section). 

 
Using CBC data from across south-coastal British Columbia (assuming a 5-year 

generation time – a conservative estimate given our result of a 5.6-year average age for 
breeding adults), we found the lower Fraser Valley showed a nearly significant increase 
in mean herons observed per party hour (t = 1.98; P = 0.07; n = 16; r2 = 0.16), 
Vancouver Island showed a significant decline in mean herons observed per party hour 
(t = -2.36; P < 0.05; n = 16; r2 = 0.23) and the Sunshine Coast showed a significant 
decline in mean herons observed per party hour (t = -4.08; P < 0.01; n = 16; r2 = 0.51). 
These results are consistent with other survey data (see previous) and our demographic 
analyses (see further) that the lower Fraser Valley is the only region of British Columbia 
that has effective reproduction and that a range contraction may be occurring in 
northern parts of the Strait of Georgia.  
 
Coastal Waterbird Survey 
 

CWS data show a significant increase in Pacific Great Blue Herons in winter on 
the coast of British Columbia from 1999/2000 to 2003/04 (6.9% increase per winter; 
P < 0.05 ; Badzinski et al. 2005). The CWS generally has a more robust survey 
methodology than both CBC and BBS. Both CWS and CBC are conducted during 
winter, so the results of these surveys as reported here present an apparent 
contradiction. However, the increasing CWS trend is from a five-year period, as 
opposed to the much longer period analyzed for CBC data. The period of the CWS 
analysis corresponds to a period of increased observations in CBC data (though not a 
significant increase; t = 1.69; P = 0.19; n = 5; r2 = 0.32; Figure 9). This suggests that the 
time period in the CWS analysis may be too small to accurately reflect long-term trends.  

 
Breeding Bird Survey 
 

BBS data indicated a significant decline in herons on the British Columbia Coast of 
5.7% from 1966 to 1994 (Downes and Collins 1996). However, closer inspection of the 
BBS data apparently has revealed that one census route was driving the analysis down, 
and when it was removed the downward population trend was no longer significant 
(B. Smith, unpubl. data).  

  
Summary of trends in nesting productivity and population status 
 

Counts from colony surveys show relatively stable levels of colony occupancy, but 
these surveys are of limited use for determining population status. Measures of nesting 
productivity show significant declines, with the number of fledglings per active nest 
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falling by nearly half since the 1970s. Declines in productivity per successful nest may 
disproportionately affect large colonies in a localized area (about 5000 km2 in extent) 
where most of the breeding for the subspecies occurs. Range contraction may be 
occurring in one region (the Sunshine Coast), and another region (northern Vancouver 
Island) has shown an absence of productivity in at least one year.  

 
Christmas Bird Count data show a significant 19-26% decline over three 

generations, Coastal Waterbird Survey data show a significant increase, but these 
surveys cover only a five-year period, and Breeding Bird Survey data show stable 
trends.  

 
Trends from demographic analyses 
 

The demographic model for Pacific Great Blue Herons assumes a first winter 
survival rate of 0.273, second-year survival at 0.5 and a subsequent survival of 0.727 
(Butler 1995). We started with 1000 nesting females and mean annual nesting success 
sampled from colonies on Vancouver Island and the lower Fraser Valley between 1988 
and 2003. Nesting productivity was significantly higher in the lower Fraser Valley than 
on Vancouver Island (Figure 10; F = 15.3, df = 1, P < 0.01), as has been previously 
reported (Vennesland 2000; Vennesland 2003; McClaren 2005, Chatwin et al. 2006).  

 
To maintain the population requires herons to successfully raise fledglings in about 

63% of all attempts. On Vancouver Island, the mean nesting success never reached 
this minimum threshold, whereas colonies in the lower Fraser Valley exceeded this 
threshold on five of the seven years with available data. In this analysis, the lower 
Fraser Valley is a source of recruits for Vancouver Island. Using the same analysis, 
the lower Fraser Valley produces about 66 young for every 1000 females whereas 
Vancouver Island colonies have a shortfall of 230 young for every 1000 females. 
Together with our analysis of CBC data (see previous), these preliminary results 
suggest that over the past three generations the lower Fraser Valley has not been able 
to compensate for the shortfall in production of juveniles on Vancouver Island (only the 
lower Fraser Valley has positive population indices). 

 
With the lower Fraser Valley as the source of recruits, this increases the 

importance of maintaining productivity in this relatively small area (the lower Fraser 
Valley area is only about 5000 km2 in extent). It also suggests that the vulnerability of 
the Pacific Great Blue Heron is greatest where the highest human population resides – 
in the lower Fraser Valley. Although the range of the Pacific Great Blue Heron is 
relatively large, its effective range size may be limited to a small and heavily populated 
region of the province (i.e., the lower Fraser Valley). 
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Figure 10. Mean productivity per active nesting attempt for Pacific Great Blue Herons in south-coastal British 

Columbia from 1992 to 2003 comparing Vancouver Island to the lower Fraser Valley on the mainland 
(including years from 1987 that have at least 5 colony level observations for each region in each year). 
Productivity per active nesting attempt is the mean number of fledglings produced in all initiated nesting 
attempts (B.C. Conservation Data Centre 2007). 

 
 

Rescue effect 
 

Rescue effect from the south (i.e., from Washington State) is theoretically high due 
to the contiguous nature of Puget Sound and Georgia Strait, and the roughly equally 
sized heron populations between the regions. However, threats to heron populations 
and habitat in the U.S. are similar to those in Canada, perhaps with even higher threats 
and impacts due to the larger, more established human populations there (Georgia 
Basin Ecosystem Initiative 2002).  

 
Detailed colony surveys for nesting productivity or population trends are not 

available from Washington State. However, CBC data from count circles close to the 
Canada/U.S. border (those within about 100 km of the Strait of Georgia or Juan de Fuca 
Strait) show a significant population decline of 34% (t = -3.02; P < 0.01; n = 16; r2 = 
0.35) over the last 15 years or three generations (assuming a five-year generation time). 
Therefore, Pacific Great Blue Heron populations near to Canada in Washington State 
appear to have a higher rate of decline than Canada and so are likely to provide limited 
rescue. 
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Rescue effect from the north is likely low due to the small populations of herons 
that occur there. In addition, productivity of northern areas is unknown. 

 
 

LIMITING FACTORS AND THREATS 
 
The major factors currently limiting the persistence of heron populations are 

nesting failure and reduced nesting productivity arising from eagle predation, human 
disturbance and habitat declines from development (Norman et al. 1989; Butler et al. 
1995; Gebauer and Moul 2001; Vennesland and Butler 2004).  

 
Human disturbance 

 
Moore (1990) showed that for every increase of 1000 people in the population of 

the Lower Fraser Valley, 89 hectares of rural land was converted to urban uses. On 
Vancouver Island, human population growth has been only slightly lower than near 
Vancouver. The human population around the Strait of Georgia is projected to increase 
by more than 50% from 1990 to 2020 (from about 2.5 million to about 4 million; Georgia 
Basin Ecosystem Initiative 2002). Under present conditions, we can expect increased 
human disturbance at heron colonies and reduced habitat availability/quality (Gebauer 
and Moul 2001). 

 
Human activity disturbs nesting Great Blue Herons (Werschkul et al. 1976; 

Simpson and Kelsall 1978; Vos et al. 1985), and has been linked to reduced nesting 
productivity (Forbes et al. 1985b; Gebauer and Moul 2001; Vennesland and Butler 
2004; Vennesland 2000; reviewed by Parnell et al. 1988). Carlson and McLean (1996) 
found that the distance of heron colonies from human activity and the width or efficacy 
of the buffer zone around colonies were positively related to nesting productivity (buffer 
zones included vegetation, water and fencing). Watts and Bradshaw (1994) reported 
herons nesting further from human development than would be expected by chance, 
and Parker (1980) observed that colony size increased with distance from roads. 

 
Several studies have linked the abandonments of colonies to human activity, 

including housing and industrial development, highway construction, logging, vehicle 
traffic, and repeated human intrusions (Bjorklund 1975; Mark 1976; Werschkul et al. 
1976; Simpson and Kelsall 1978; Kelsall and Simpson 1979; Forbes et al. 1985b; 
Leonard 1985; Vennesland and Butler 2004; Eissinger 2007; see also reviews by 
Parnell et al. 1988; Hockin et al. 1992; Rodgers and Smith 1995; Nisbet 2000; 
Vennesland 2000).  
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Vennesland (2000) found that humans were likely involved in 4 of 14 
abandonments from 1998 to 1999, but the effect of humans also could not be separated 
from the effect of eagles. A possible explanation for the interaction between these 
factors is that forest fragmentation caused by humans is allowing easier access to sites 
by predators such as eagles (Vennesland and Butler 2004). Forbes et al. (1985b) 
concluded that 17 of 27 colony abandonments occurred due to human activity near 
the colony site, including tree cutting, flooding, vehicle use and researcher activity. 
Simpson (1984) documented construction work that resulted in adult herons leaving 
nests and ended with a large loss of nestlings to eagles. Simpson and Kelsall (1978) 
found that housing construction near to a colony in Sechelt in 1978 resulted in the 
abandonment of about 73% of nests.  

 
Some colonies of Great Blue Herons in British Columbia have become 

acclimatized to routine human activities. Herons nesting in Stanley Park in Vancouver 
and Beacon Hill Park in Victoria seem habituated to the frequent human pedestrians 
and vehicles directly below their nests (Butler 1997; Vennesland 2000). However, 
colonies in more rural settings may respond to disturbances at a great distance. At a 
sensitive colony on Vancouver Island (Quamichan Lake, Duncan), adult herons flushed 
from their nests when a researcher approached within 200 m before eggs had been 
laid, 100 m after eggs had been laid, and 10 m after chicks were present (Butler 1991). 
Although no noticeable response is observed by herons at some urban sites, 
productivity at these locations is negatively correlated with the local level of human 
activity (Vennesland 2000; Vennesland and Butler 2004).  

 
Bald Eagle predation 

 
Bald Eagles are the primary predator of Pacific Great Blue Herons (Butler 1997; 

Gebauer and Moul 2001; Vennesland and Butler 2004) and represent a significant 
limiting factor for heron populations. Predation and associated disturbance results in 
significantly higher nest and colony abandonment (Butler et al. 1995, Vennesland and 
Butler 2004). 

 
The influence of eagle attacks generally has been described in the context of 

recovering raptor populations after many populations were decimated by human 
pollution such as DDT (Bednarz et al. 1990; Kjellen and Roos 2000; Butler and 
Vennesland 2000; Elliott and Harris 2001). This recovery has been ongoing for several 
decades. The number of nesting eagles increased 30% in the Gulf Islands (Vermeer 
et al. 1989), and 34% in the Puget Sound (McAllister et al. 1986) from the mid-1970s to 
the mid-1980s. Eagle populations on the south coast have increased since the 
mid-1980s (Elliott and Harris 2001) and the rate of attacks on nesting Pacific Great Blue 
Herons has more than doubled over this time period (Vennesland and Butler 2004). 
Eagle nesting productivity from 1992 to 1995 was higher in the Strait of Georgia than 
on the west coast of Vancouver Island or in Johnstone Strait, and was producing a 
‘considerable’ surplus of juveniles (Elliott et al. 1998). The reasons for this increase are 
unclear, but were probably due to increasing prey populations (e.g., gull populations 
enhanced by human refuse), declining contaminant levels in prey (Vermeer et al. 1989; 
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Elliott et al. 1998), and possibly reduced persecution (Vennesland 2000). It is also 
possible that reduced fish populations have caused eagles to search out alternative 
sources of food (Vennesland 2000). It is unclear how current eagle populations 
compare with historical numbers, or how eagle populations compared to heron 
populations prior to the influence of Europeans. Given the magnitude of increase over 
the past few decades, it is unlikely that they are significantly below historical levels. 

 
In addition to predation, Bald Eagles might be negatively affecting habitat use by 

Pacific Great Blue Herons (Butler and Vennesland 2000; Vennesland and Butler 2004). 
For example, soon after a landowner felled trees that exposed a colony on Vancouver 
Island in 2005, eagles began to enter the colony at which time the herons abandoned 
the site (Vennesland 2006). Eagle attacks on nesting herons have escalated in recent 
years (Vennesland and Butler 2004) and this increased level of predation stimulated 
many herons to search for new nesting habitat. Interestingly, some herons also are 
nesting near eagle nests where they might be afforded a reduced level of disturbance 
from other predators (Koonz 1980; Butler 1995; Vennesland 2000).  
 
 

SPECIAL SIGNIFICANCE OF THE SPECIES 
 

The Pacific Great Blue Heron is non-migratory and confined to the northeast coast 
of the Pacific Ocean. It is a symbol of wetland conservation and environmental quality.  

 
 

EXISTING PROTECTION OR OTHER STATUS DESIGNATIONS 
 

In British Columbia, the Great Blue Heron, its nests and eggs are protected year-
round from persecution (Section 34) by the British Columbia Wildlife Act (1982; updated 
1999). Herons also are protected from hunting through Article 11:3 of the Migratory 
Birds Convention Act (1994) and Sections 5(4) and 6(a) of the Migratory Birds 
Regulations (Butler and Baudin 2000). A few scare/kill permits were provided up to 
1998 to reduce heron depredation of hatchery fish stocks, but these have since been 
revoked (R. Butler, pers. obs.).  
 

Both the fannini and the herodias subspecies of Great Blue Heron have been 
designated as ‘Blue list’ species by the British Columbia Ministry of Environment. “Blue-
listed” species are considered to be vulnerable and “at risk”, but not yet endangered or 
threatened. The fannini subspecies of Great Blue Heron was listed in 1997 as Special 
Concern by the Committee on the Status of Endangered Wildlife in Canada. 
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TECHNICAL SUMMARY 
 

Ardea herodias fannini 
Great Blue Heron fannini subspecies Grand Héron de la sous-espèce fannini 
Range of Occurrence in Canada: British Columbia 

 
Extent and Area Information  
 • Extent of occurrence (EO)(km²)  

From GIS analysis – minimum polygon around entire Canadian range 
244,000 km² 

 • Specify trend in EO Unknown, possibly 
declining on peripheries 
of range 

 • Are there extreme fluctuations in EO? No 
 • Area of occupancy (AO) (km²) 

From GIS analysis – see Figure 2 
188,000 km² 

• Specify trend in AO Unknown, possibly 
declining on peripheries 
of range (outside of lower 
Fraser Valley) 

• Are there extreme fluctuations in AO? No 
 • Number of known or inferred current locations  49 nesting locations 

(2005) 
 • Specify trend in #  Unknown 
 • Are there extreme fluctuations in number of locations? Not likely 
 • Specify trend in area, extent or quality of habitat  Declining 
  
Population Information  
 • Generation time (average age of parents in the population) Estimated at 5.6 years 
 • Number of mature individuals Est. 4000-5000 
 • Total population trend: Variable - declines based 

on Christmas Bird Count 
data over three 
generations (below), 
increasing based on 
Coastal Waterbird 
Surveys over recent 
five-year period. 

 • % decline over the last 10 years or 3 generations. 
• based on Christmas Bird Count (CBC) data with a 5 (lower 

number) or 6 (higher)-year generation time  

19-26% (CBC), but 
increasing based on 
Coastal Waterbird 
Surveys 

 • Are there extreme fluctuations in number of mature individuals?  Not likely 
 • Is the total population severely fragmented? For breeding locations – 

Range wide, No; In Lower 
Fraser Valley, Yes  

 • Specify trend in number of populations  Unknown 
 • Are there extreme fluctuations in number of populations? No 
 • List populations with number of mature individuals in each: Unknown 
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Threats (actual or imminent threats to populations or habitats) 
Primary threats are from Bald Eagle predation, human disturbance and habitat destruction. Human 
influences are especially acute in the lower Fraser Valley (the centre of the subspecies’ range). 
  
Rescue Effect (immigration from an outside source)  
 • Status of outside population(s)? USA (Washington State): declining  
 • Is immigration known or possible? Yes 
 • Would immigrants be adapted to survive in Canada? Yes 
 • Is there sufficient habitat for immigrants in Canada? Unknown, habitat is 

declining near U.S. 
border (lower Fraser 
Valley) 

 • Is rescue from outside populations likely? Unknown, but may be 
limited because declining 
in the U.S.  

  
Quantitative Analysis 
n/a 
  
Current Status 
COSEWIC: Special Concern (1997 and 2008) 
 
Status and Reasons for Designation 
Status: 
Special Concern 

Alpha-numeric code: 
Not applicable  

Reasons for Designation:  
In Canada, this subspecies is distributed along the coast of British Columbia with a relatively small 
population that is concentrated at a few breeding colonies in southern British Columbia. There is evidence 
of declines in productivity and it is unclear whether the population is stable or declining. Threats from 
eagle predation, habitat loss and human disturbance are ongoing, particularly in the southern part of the 
range where concentrations of birds are highest. 
 
Applicability of Criteria 
Criterion A (Declining Total Population): Not applicable. Does not meet criterion. 
Criterion B (Small Distribution, and Decline or Fluctuation): Not applicable. Does not meet criterion. 
Criterion C (Small Total Population Size and Decline): May meet Threatened C1 if Christmas Bird Count 
trends are used to predict future declines. 
Criterion D (Very Small Population or Restricted Distribution): Not applicable. Does not meet criterion. 
Criterion E (Quantitative Analysis): None. 
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