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PREVIOUS STUDIES 

In 2013, Moul and Birch reported on the number of Great Blue 
Herons foraging in various locations in the Comox Valley 
Regional District and Oyster Bay. Highest foraging use was found 
to be the K'ómoks Estuary. As a result of this study, several signs 
were installed to advise the public as to the sensitivity of the 
herons to disturbance while foraging.  

In 2014, study focus was on Great Blue Heron foraging activity in 
the K'ómoks Estuary while also looking at flight directions in 
relation to the Point Holmes heron nesting colony (Moul and 
Kotilla 2014). 

In 2015 the Youth and Ecological Restoration Program (YER) 
continued to focus on Great Blue Heron foraging activity in the 
K'ómoks Estuary, however, the data was lost. 

In 2016 and 2017, the focus changed to Great Blue Heron 
foraging activity in the K'ómoks Estuary with the addition of Bald 
Eagle counts. 

INTRODUCTION 

 
 
GREAT BLUE HERON: The Great Blue Heron (GBHE) (Ardea 
herodias fannini) are the largest wading bird in North America 
measure about 60 cm in height, are up to 137 cm in length and 
have a wingspan of up to 1.5 m (IWMS 2004). When mature, 
their feather colour is greyish blue with dark greyish blue flight 
and tail feathers. They have a long thick bill that is yellow 
(mature birds) or black (juvenile birds) (see picture 13).  
 

                                                                 

3 Photo 1 by Warren Warttig. Heron foraging near Royston Wrecks 

Photo 1, Mature Heron 

www.marswildliferescue.com 
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Diet consists of mostly fish, but marine invertebrates, and 
amphibians and small mammals are also exploited. Foraging 
occurs along the coast in fresh and salt water, and terrestrial 
meadows, but the most prominent forage areas have large 
estuarine eelgrass (Zostera marina) beds (COSEWIC Update 
and Assessment Status Report 2008).  
 
GBHE are communal nesters, and nest in areas called 
heronries, rookeries or colonies. Colonies are generally found 
within eight kilometres of their forage areas, but most often 
within three kilometres.  
 
Colonies are generally in stands of trees Black Cottonwood 
(Populus balsamifera trichocarpa), Big Leaf Maple (Acer 
Macrophyllum), Red Alder (Alnus Rubra) and sometimes 
Coastal Douglas-fir (Pseudotsuga menziezii menziezii); 
isolated from noise, human disturbance and light (although 
there are some glaring exceptions to this generality); and 
forest canopy closure tends to be high. Nests consist of large 
stick platforms approximately one metre in diameter (see 
picture 24). The ground below active nests are usually 
covered in guano, food remnants, and sometimes dead 
offspring (Zevit 2010).  
 
GBHE usually produce three eggs in April or May, but 
sometimes up to five eggs. Chicks are able to fly within two 
months of hatching (Ministry of Environment and Parks, 
1998). A high level of forage by the parents is critical for 
supporting the chick’s fast growth rate from May to July.  
 
McClaren (2003) found in her study that the number of active 
nests within a GBHE Colony ranged from 1 nest to 172 nests 
with an average of 23.4 active nests per colony. GBHE tend to 
have fairly high fidelity for nests within the same colony each 
year unless nest predation or disturbance is high enough, or 
forage productivity is low enough to affect fertility. Nest 
abandonment is directly affected by human disturbance 
(Zevit 2010) which is a growing concern given that in 2012, 
the estimated human population adjacent to the Salish Sea (the Salish Sea is defined as the Strait of Georgia, Puget 
Sound and the Strait of Juan de Fuca) is estimated at over seven million people and is growing rapidly (Crewe et al. 
2012). Approximately 70% of this population live with 0.5 km of the ocean; which is in direct conflict with GBHE 
nesting sites.  
 

                                                                 

4 Photo 2 by Leslie Abram http://leslieabram.com/great-blue-heron-colony/ . Mature Adults in nest. 

5 Photo 3 by Sandy Royer. Mature Great Blue Heron. 

 

Photo 3. Mature Great Blue Heron 

Photo 2, Heron nest 
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GBHE are members of the family Ardeidae; this family also includes Egrets and Bitterns and represents 64 different 
species globally (Zevit, 2010). GBHE are distinguished from other groups by having feathers that break down into a 
fine powder (called powder down) that is used during preening. The powder down helps absorb and remove matter 
from feathers that would otherwise lower waterproofing and insulation effectiveness.  
 
There are two sub-species of GBHE in British Columbia:  Ardea herodias fannini (coastal)5 and Ardea herodias 
herodias (interior); both species are provincially Blue-listed through the BC Conservation Data Centre. Ardea 
herodias fannini is listed federally as a species of Special Concern in 1997 by the Committee on the Status of 
Endangered Wildlife in Canada (COSEWIC) (McClaren, 2003).  In 2008, COSEWIC prepared another assessment and 
report6 reconfirming the listing of Special Concern. Their rational was evidence of declines in productivity, threats 
from eagle predation, habitat loss and human disturbance; especially where GBHE breeding is concentrated in the 
southern part of their range (Accounts and Measures for Managing Identified Wildlife – Accounts V.2004 p.218-
229).  
   
BALD EAGLE:  The adult Bald Eagle (BAEA) (Haliaeetus leucocephalus) is a large bird of prey up to 94 cm long and 
with a wingspan of up to 229 cm (NGS 1983). When mature, the BAEA has a white head and tail, a large yellow 
beak, with the rest of its plumage being dark brown (Picture 4). BAEA mature between four and six years old.  
Immature BAEA have mostly dark feathers with splotchy white markings 
and dull white/yellow beak.  

The BAEA (Haliaeetus leucocephalus) is a common sighting on Coastal 
British Columbia, but for a period of time during the mid-1900’s this was 
not the case. DDT (dichlorodiphenyltrichloroethane), PCBs 
(polychlorinated biphenyls), dieldrin, mercury, lead shot and other 
contaminants had profound effects on BAEA populations, and even after 
use of these materials were curtailed background levels remained in the 
environment for decades (Grier 1982). BAEA were also persecuted 
through hunting and bounty’s (Elliott et al. 1996).  
 

                                                                 

 

6 Photo 4 COSEWIC Assessment and Update Status Report, 2008. Mature Bald Eagle. 

Photo 4, Mature Bald Eagle 
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Following reduction or removal of these threats, populations recovered relatively quickly. As reported by Elliot et al. 
(2011) wintering populations of the BAEA nearly quadruple from the early 1980’s to the late 1990’s resulting in a 
downgrading in 1984 of BAEA from “at risk” to a “species of special concern”. The BAEA was further downgraded to 
“secure” in 2005 (BC Conservation Data Centre, BAEA Species Summary. 2017) with reported wintering eagle 
populations in BC exceeding the wintering population of BAEA in the entire lower 48 states (Booth and Merkens, 
2000). However, local populations can still be considered threatened due to human habitat modifications, human 
disturbance and vulnerability to pesticides (BC Conservation Data Centre, Conservation Status Report 2017).  
 
The majority of coastal BAEA 
nests are found within 100 m 
of the ocean and tend to be 
away from human disturbance, 
putting preferred nesting 
habitats in direct conflict with 
rapidly growing human 
populations, much like seen 
with the GBHE. Campbell et al. 
(1990) found that of the 511 
coastal nests they observed, 
95% were in large, living (or 
dead) conifer trees. Nests are 
large and consist of sticks and 
moss.   
 
BAEA are opportunistic 
feeders, and feed on fish, 
waterfowl and seabirds, small 
mammals and carrion (CDC 
Species Summary 2017). 
Important foraging habitat are 
tidal flats and water less than four metres deep (Watson et al. 1991). 
One to three eggs (usually two) are laid between April 1 and May 15 and hatch in about five weeks. Chicks are 
raised by both parents 
and remain in the nest 
for 8 to 10 weeks on 
average before fledging. 
The critical period for 
feeding of the young is 
between May 6 and 
August 8. Successful 
rearing of young is 
directly correlated with 
the ability of the parents 
to provide enough food 
just as winter mortality 
(the leading cause of 
BAEA mortality) is 
directly negatively 
correlated with the size 
of the late salmon runs 
(see Elliot et al. 2014 and 

Photo 5, Eagle and Heron Counting 

Photo 6, Eagle and Heron counting 
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Campbell et al. 1990).  BAEA have been documented as being sensitive during forage activities and have been 
shown to abandon a foraging site if there is too much human disturbance; for example, Booth and Markus (2000) 
noted on the Squamish River that BAEA avoided areas with human activity that supported several of them when 
there was low human disturbance.  As a result, foraging BAEA are forced in sub-optimal foraging habitats.  
Stalmaster and Newman (1978) and Newton (1979) concluded human disturbance was a contributing factor in 
winter mortality. In summer, the fledglings may stay in the nest vicinity for up to a month potentially extending the 
critical rearing period beyond August for both GBHE and BAEA.  Only about 10% of the young reach maturity 
(Warttig 2014).  
 
Some studies (e.g. Vennesland and Butler, 2005) attribute BAEA predation as being partially responsible for 
declining numbers of the GBHE.  

RATIONAL FOR GREAT BLUE HERON AND BALD EAGLE STUDY 

GBHE are considered an indicator of ocean health (McClaren 2003). Over the last 25 years, there has been a 
concentrated effort to identify and protect nesting sites, but limited research or inventory has been conducted on 
forage areas. There is strong anecdotal information spanning several years that GBHE forage most frequently along 
the marine shore in intertidal areas at low tide (Moul and Kotilla 2014). With declining GBHE populations, foraging 
site information during the critical offspring growth period may prove to be an important link for the recovery of 
the species.  
 
Over the last 25 years, there has been a concentrated effort to identify and protect BAEA nests but limited research 
or inventory has been conducted on forage areas. It is known that BAEA prefer similar estuary forage habitat as the 
GBHE (Watson et al. 1991), that timing of forage is also similar (low tide), that both species are susceptible to 
human disturbance, and that both species have similar critical offspring rearing periods. Due to human pressure, 
local BAEA and GBHE populations may be at risk.  
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YOUTH AND ECOLOGICAL RESTORATION (YER) 

The YER program helps vulnerable youth build healthy community relationships with both the human and natural 
worlds. Through restoring local watersheds with community members, youth gain a sense of worth, belonging and 
place. Youth aged twelve to eighteen are provided with one-on-one work experience, training and support. Through 
ecological restoration work youth learn social, communication and community building skills that will support them 
in becoming confident, respectful and productive members of our society. Beginning in 2012 YER has partnered 
with Comox Valley Regional District (CVRD) to conduct ecological inventories of regional parks. 
 
Wendy Kotilla created YER based on experiences from her own youth when she was constantly outdoors and 
surrounded by the healing powers of nature.  She has a Restoration of Natural Systems Diploma from University of 
Victoria, and Negotiation and Mediation Certificates from the Justice Institute of BC.  Her experience includes over 
twenty years in the fields of both Ecological Restoration and Restorative Justice (see http://youthecology.ca/ ). 

With the BAEA and GBHE study, two youth (Katelyn Love and Bailey Cullen) were paired with two adults (Wendy 
Kotilla RNS Dip. and Warren Warttig RPBio) for training in scientific principles, research techniques, accurate and 
consistent documentation, and development of communication skills (Pictures 5, 6 and 7). Three days were focused 
primarily on the BAEA and GBHE study (and related ecological techniques) and two days were focused on the 
preparation for a public information tour and that was led by the two youth on the final day.  
 
The five day program ran from May 24 to May 28. Funding was provided by the BC Ministry of Children and Family 
Development and the CVRD, Grant in Aid. Three additional days of data collection occurred outside of the five day 
program on May 17 and 31 and June 7. A fourth day was attempted on June 14 but no data was collected due to 
high winds and poor visibility. 

STUDY OBJECTIVES 

1. To count the number of BAEA and GBHE foraging in the intertidal areas of the K'ómoks Estuary; 
2. To describe the locations and the tide levels where BAEA and GBHE could be seen foraging; 
3. To document any disturbance of forging BAEA and GBHE;  
4. To document incidences BAEA and GBHE harassment; and 
5. To ascertain the primary food source and food source abundance. 

Photo 7, Eagle and Heron counting 
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LOCATION 

The K'ómoks Estuary is located on the south east 
side of Vancouver Island and lies directly south 
east of the City of Courtenay. It is approximately 
137 km at 288ᴼ from the center of downtown 
Vancouver, British Columbia, Canada (figures 1 
and 2). The K'ómoks Estuary study area is 
generally the embayed area of the estuary 
contained by the Courtenay foreshore to the 
north east, the K'ómoks foreshore to the north 
(including Goose Spit) and the Royston foreshore 
to the south and south east (figure 2). 

 

 

 

 

 

 

  

Figure 1 

Figure 2, K’omoks Estuary 

K’omoks Estuary 
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METHODS 

For the last four years, observation of BAEA and GBHE foraging behaviour was from a vantage point on the Royston 
Wrecks breakwater within Royston Seaside Trail at Latitude 49.652° and Longitude -124.950° (figures 2, 3 and 4). 
This point of land is approximate four metres above average high tide, giving a viewable area of approximately 795 
ha. Only a 47 ha area is obscured from view due to the Royston Wreck breakwater that extends 460 m north of the 
vantage point (figure 4, picture 5). No counts were attempted in the area of obstruction, or in the area between the 
southern edge of the Goose Spit polygon and northern edge of the Royston South polygon where it is comprised of 
open sea and therefore has no foraging habitat (figures 3 and 4).   
 
Counts during the five day YERII project of foraging BAEA and GBHE were conducted over a three day period from 
May 24 to May 26 coinciding will low-low mid-day tides, which is also the critical feeding periods for BAEA and 
GBHE offspring. Studies completed in 2016 and 2017 focused on late June time periods which also coincided with 
the critical feeding period for BAEA and GBHE offspring. Counts on May 17 and 31 (outside of the five day YER 
program) were on a falling tide, but ended at a fairly high tide. The June 7 observations were on a falling tide ending 
at a low tide of 3.6 feet (Appendix 2 and 3). 
   
Foraging BAEA and GBHE were made with two spotting scopes. Counts were conducted every 20 minutes starting in 
the North Royston polygon, and working progressively clockwise to end at the South Royston polygon (figures 3 and 
4). Counts were tallied for each individual polygon by a pair of observers before moving on to the next polygon. The 
20 minute intervals were repeated up to a three hour total daily. The timing of the five day YER program counts 
coincided with a dropping tide and ended at a low tide.  Where possible, notes on GBHE departure and direction 
were taken as well as incidence of human and dog presence where the birds were disturbed. Incidences of BAEA 
and GBHE interaction and their forage species were also noted where possible.  
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The Royston North polygon is the area between the beach and the direct line from the viewing point to a derelict 
white sailboat 2.5 km at 317°. The visual area of the Royston North polygon is about 49 ha with a maximum distance 
of 2.3 km (figures 3 and 4).  

The Airpark polygon is the area between Royston North edge and a line running at 331° from the viewing point to 
the Dyke Road Viewing Platform. Maximum visual distance is 3.7 km with a visual area of 133 ha (figures 3 and 4).  
 
The IHOS polygon is between the Airpark polygon and a line running at 354° from the viewing platform to a large 
white house. Maximum viewing distance is 3.7 km with a visual area of 187 ha (figures 3 and 4). 
 

Figure 3 
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The Hospital polygon has a visual area of 121 ha. The polygon is between IHOS and a line extending from the 
viewing platform at 19° for 2.3 km to a rock face. Maximum viewing distance is 2.6 km and visual area is 121 ha 
(Figures 3 and 4). 

The Comox Marina is bordered by the Hospital polygon and a line running at 39° for 2.4 km to the western edge of 
the marina. Visual area is 101 ha, and maximum viewing distance is 2.4 km (figures 3 and 4). 
 
The next visual area is the Comox Bay polygon. This polygon is bordered by a line running at 39° for 2.4 km from the 
viewing platform to the eastern edge of the marina and a line running at 48° to thru-cut. Viewing area of this 
polygon is 68 ha with a maximum viewing distance of 2.4 km (figures 3 and 4). 
 
The Goose Spit polygon has a viewing area of 101 ha and is bordered by the Comox Bay polygon and a line running 
at 78° along the most southerly edge of Goose Spit. Maximum viewing distance is estimated at 3.0 km (figures 3 and 
4). 
 
The Royston South polygon is bordered by the beach and a line running at 104° along the most northerly edge of 
exposed sand. Maximum visual distance is about 1.5 km and visual area is 35 ha (figures 3 and 4.) 

Figure 4 
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RESULTS 

GREAT BLUE HERON RESULTS During 2013 and 2014, most of the GBHE were seen foraging along the north 
shore of the mouth of the Courtenay River, gradually moving in an easterly direction with the falling tide (Figure 5) 
(Moul and Birch 2013; Moul 
and Kotilla 2014). 
 
2016 counts of foraging BAEA 
and GBHE were made on May 
12 and 25, June 7 and 8, and 
July 4 during falling tides. 
Counts on May 18 and 19 were 
during rising tides.  While May 
12 data was collected on the 
falling tide, and May 18 on a 
rising tide, tides at the time 
were relatively high (ranging 
from 10.0’ to 8.0’). Duration of 
observation was also short 
(12:30 to 13:10 on May 12 and 
13:10 to 13:30 on May 18) so 
movement of the GBHE was 
not detectable (Appendix 1). 
Despite this, GBHE foraging 
area was consistent with 
earlier findings at high tide 
where they foraged in the 
upper easterly half of the 
study area (figure 6). 
 
May 19, 2016 data collection 
started at low tide (4.5’) and 
ran a short duration from 
11:20 to 12:00 (Appendix 1 
and 3).  It was found that 
foraging GBHE sites were 
relatively consistent with past 
findings in that the vast 
majority moved from northern 
area of IHOS to the northern 
area of the Hospital polygon 
(figure 7). 
 

Figure 5 

Figure 6 Figure 7 
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May 25 (2016) was short duration on a falling tide to 
low tide (Appendix 1 and 3). The majority of foraging 
activities were concentrated in the northern ends of 
the Hospital and Comox Marina polygons (Figure 8) 
somewhat consistent with 2014 findings. 
 
On June 7 and 8 (2016), data was collected for a 
relativity long period of time on a falling tide and 
ending at or near low tide (Appendix 1 and 3).  
Highest forage use at low tide was found to be the 
northern edges of the Hospital and Comox Marina 
polygons (Figure 9).  On June 8 during seven single 
surveys over a two hour time period the highest 
2016 numbers were recorded just before low tide 
(2.1 feet at 14:54) at 13:40: IHOS (1 heron), Hospital 
(37 heron) and Comox Marina (42 heron) for a total 
of 80 GBHE (Appendix 1 and 3). 
 
On July 4 (2016), there was also a relatively long 
monitoring period on a falling tide and ending on a 
rising tide (Appendix 1 and 3). Interestingly, on the 
July 4 survey (coinciding roughly with the end of the 
critical offspring rearing period), the majority of the 
foraging GBHE were found to consistently occupy the 
northern end of the Comox Marina polygon (Figure 
10, Appendix 1). 
 

Figure 8 Figure 9 

Figure 10 



Great Blue Heron and Bald Eagle Foraging and Flight Observation Study – 2017        Page | 16  

 

One incident of disturbance was documented on May 19, 2016 in the Hospital polygon when a single kayak 
transited the area. Another possible incident of disturbance occurred on July 4 where clam diggers were noted in 
the Royston South. No GBHE were noted foraging during the entire clam digging period. 
 
Despite known BAEA predation on GBHE, no incidents of BAEA disturbance on GBHE were noted in 2016, even 
though there were several periods where BAEA outnumbered GBHE (e.g. June 7 and 8, 2016-Appendix 1; May 25 
and 26, 2017). In 2017 only two incidences of BAEA disturbing GBHE were noted.  
 
2017 counts during the five day YER program 
took place on May 24, 25 and 26. All counts 
taken during the three days were made over a 
relatively long period of time starting on a 
falling tide to monthly low tides, and then a 
period of time during the following rising tide 
(Appendix 2 and 3). May 24 ran from 10:00 to 
12:00 with a low tide at 11:26 of 2.3 feet. May 
25 ran from 12:00 to 14:20 with at low tide of 
1.8 feet at 12:08. May 26 ran from 10:40 to 
13:30 with a low tide of 0.8 feet at 12:54 
(Appendix 2 and 3). Three additional counts 
took place outside of the five day YER period on 
May 17 and 31, and June 7. Counts on May 17 
were on a falling tide, but ended at a fairly high 
tide of 9.4 feet at 12:40 vs. the low tide of 5.2 
feet at 16:37. May 31 observations were also 
collected on a falling tide ending at a fairly high 
tide of 9.6 feet at 13:00 vs. the low tide of 4.0 
feet at 16:59. The June 7 observations were on 
a falling tide ending at a low tide of 3.6 feet 
(Appendix 2 and 3). 
 
On May 17, the monitoring started at 11:20, 
ending at 12:40. The majority of the GBHE (73% 
of the total count) were foraging in the IHOS polygon which is to be expected given the counts ended at a relatively 
high tide of 9.4 feet (Appendix 2 and 3).  
 
On May 24, 2017 the majority of the GBHE (from the daily total) stayed foraging within the Hospital (39%) and 
Comox Marina (61%). This is consistent with previous findings where the GBHE are taking advantage of the low tide 
to forage (Figure 11, Appendix 2 and 3).  
 
On May 25, 2017, the monitoring started shortly before low tide of 1.8 feet (12:00) and extended until 14:20 on a 
rising tide. In this case there was some movement noted during the rising tide from the Hospital polygon to the 
northern portion of the IHOS polygon. Numbers stayed fairly high in the Hospital and Comox Marina polygons at 
39% and 41% of daily total respectively and 17% of daily totals in the IHOS polygon (Figure 11, Appendix 2 and 3). 
This is the mirror result of the 2014 movement of herons on a falling tide (Figure 5, Appendix 1 and 3). 
 
On May 26, 2017, the monitoring started on a falling tide at 10:40 to the low tide of 0.8 feet at 12:54 and extended 
to a rising tide to 13:30. In this case there was a pronounced shift at roughly 11:30 from the Hospital polygon to the 
Comox Marina polygon, about an hour before low tide (Figure 11, Appendix 2 and 3). Of the daily totals, 47% of the 
herons were located in the Hospital polygon and 51% in the Comox Marina polygon. 
 

Figure 11 
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On May 31, 2017 the monitoring started at 12:00 ending at 13:00. The majority of the Herons (88% of the total 
count) were foraging in the Airpark polygon which is to be expected given the counts ended at a relatively high tide 
of 9.6 feet (Appendix 2 and 3).  
 
On June 7, 2017 the monitoring started on a falling tide at 11:00 and finished at 11:40 at a low tide of 3.6 feet. 60% 
of the total heron counts were found to be foraging in the Hospital polygon and 22% in the Comox Marina polygon. 
This is consistent with other moderately low tide observations.  June 7 also saw the highest daily total from the six 
2017 observation days: IHOS (9 heron), Hospital (22 heron), Comox Marina (32 heron) and Royston North (1 heron) 
for a total of 64 GBHE; these numbers were at 11:20 just prior to a low tide of 3.6 feet at 11:31 (Appendix 2 and 3). 
 
The highest daily polygon totals (adding all daily numbers for eight data points) in 2017 for the YERII May 24, 25 and 
26 monitoring were (in order), Comox Marina (142 herons), Hospital (129 herons), and the significantly lower, IHOS 
(47 herons).  GBHE density (as a measure of productivity) over the three day period was highest in the Comox 
Marina polygon at 1.41 GBHE/ha followed by the Hospital polygon at 1.07 GBHE/ha (Appendix 2).  The GBHE highest 
single data point over the same three day period was Comox Marina (21 herons), Hospital (31 herons) for a total of 
52 GBHE (Appendix 2).  
 
On May 24, 2017, a heron disturbance was noted in the Hospital polygon at 10:45; the source of the disturbance 
could not be seen and at 11:00, one GBHE was disturbed by a BAEA in the Comox Marina Polygon and on May 25 at 
12:20 and BAEA evoked a flight response by two GBHE in the Comox Marina polygon. In all cases disturbance was 
relatively short in duration. Also on May 25, two people were noted to be walking in the Royston South polygon 
from 13:00 to 14:00. They were far enough away from foraging GBHE that no flight response was triggered. On May 
26, 2017 at 11:38 a person entered the beach in the hospital polygon and unleashed three dogs. The person and the 
dogs walked in a westerly direction before leaving the beach at 12:30. During this period (almost an hour) the dogs 
were allowed to continually harass dozens of GBHE.  
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BALD EAGLE RESULTS 

In 2016, BAEA counts occurred on May 12, 18, 19 and 25; June 7 and 8; and July 4 (Appendix 1).  On June 7 and 8, 
and July 4 (respective low tides of 1.1, 2.1 and 1.1 feet) the greatest numbers were recorded.  Royston North, 
Airpark and IHOS polygons had lower numbers; at the Hospital and Comox Marina the largest observations were 
documented; while at Royston South minimal BAEA were counted (Figure 12 and Appendix 2).   
 
The highest 2016 number of 86 BAEA was recorded on June 8 at 13:40 prior to a low tide of 2.1 feet (at 14:54): 
Royston North (12 eagles), Airpark (8 eagles), IHOS (12 eagles), Hospital (47 eagles), Comox Marina (5 eagles), 
Royston South (2 eagles).  Also on June 8 productivity achieved the highest measurement at 2.32 eagles per hectare 
with high and low tide movements that corresponded with the 2017 data collection (Figure 12 and Appendix 1). 
 
During 2017, BAEA surveys were done 
on May 17, 24, 25, 26 and 31; and June 
7.  The vast majority of the BAEA were 
found to be ground foraging (non-flight) 
in the intertidal areas of the Hospital and 
Comox Marina polygons (87% of daily 
totals) with the IHOS polygon a distant 
third.  The highest daily tally (total of six 
data points) was 149 BAEA in the Comox 
Marina polygon on May 26. While not as 
pronounced as the GBHE, a significant 
portion of the BAEA moved to the east 
during a falling tide (May 24 and 26) and 
west during a rising tide (May 25) (Figure 
12 and Appendix 2). 
 
The highest 2017 number of 52 BAEA 
(one data point) was recorded on May 
25 at 13:40 following a low tide of 1.8 
feet (at 12:08): Royston North (0 eagles), 
Airpark (0 eagles), IHOS (0 eagles), 
Hospital (21 eagles), Comox Marina (31 
eagles), Royston South (0 eagles). 
 
BAEA observations were found to be 
very low during higher tides as seen in the May 17, 2017 (tide was 10.8 to 9.4 feet) and May 31, 2017 (tide was 10.7 
to 9.6 feet), which may be an indication that uninterrupted low tide foraging may be even more critical for the 
BAEA.  On June 7, 2017 with a moderate tide (3.6 feet low) the majority of BAEA were observed at the IHOS and 
Hospital polygons, but with lower numbers (Figure 12 and Appendix 2).  As a measure of productivity, the BAEA 
density was as high as 1.5 eagles/ha from a daily tally of 149 in the Comox Marina on May 26, 2017 at a 0.3 feet tide 
(Appendix 2). 

Figure 12 
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PLAINFIN MIDSHIPMAN AND BIO-BLITZ RESULTS  

Over the past two years of monitoring BAEA, instances of 
them catching Plainfin Midshipman (Porichthys notatus) 
were noted. An active BAEA nest is located approximately 
200 m south of the viewing site and it was rare that the pair 
of foraging BAEA caught anything else but midshipman 
during May 24 to 26, 2017 YERII project. Several GBHE were 
also seen foraging on Midshipman as well as the occasional 
seagull and raven. Elliot et al. (2003) noted that the Plainfin 
Midshipman was an important prey species for BAEA and 
GBHE for feeding their offspring and in some areas may be 
the most common food.  
 
Plainfin Midshipman are in the toadfish family 
(Batrachoididae) and are found all along the west coast of 

North America down to the southern tip of the Baja Peninsula. They can be found in intertidal areas to as deep as 
370 m below sea level. These fish are brown on the dorsal side becoming lighter on the lateral side and a muddy 
orange colour on the ventral side and grow up to a length of 38 cm.  The body of the Plainfin Midshipman is brownish 
to olive with iridescent purple on the dorsal side, which becomes lighter along the sides, and yellowish or gold on the 
belly. The pectoral fins are large and they have two dorsal spines. These fish have two large canine teeth. Male 
Plainfin Midshipman are bioluminescent with rows of light emitting organs (photopores) along the lower abdomen and 
head that are used to attract a mate and to attract prey. Courtship occurs in the spring in shallow intertidal areas and 
involves the use of the photopores as well as vocalizations. Once the male attracts a mate, the female deposits the 
eggs in a secure nest cavity and then returns to deeper water. Nests are natural cavities that are formed under rocks 
and other material and 20 to over 700 eggs are deposited on the roof of the cavity. Eggs are then guarded by the 
fasting male. Plainfin Midshipman have adapted to intertidal areas with the ability to breathe air (Eschmeyer, Herald 
and Hammann 1983; Hart 1973). It is possible that the ballast rock used for the Royston Wrecks breakwater and the 
Comox Marina inadvertently created ideal habitat for the Plainfin Midshipman. 
 
A bio-blitz was conducted in a 40 m x 40 m 
area below and north of the viewing 
platform. Species identified in this area 
were Plainfin Midshipman (Porichthys 
notatus), Tidepool Sculpin (Oligocottus 
maculosus), Sand Sole (Psettichthy 
melanostictus), Baltic Macoma (Macoma 
balthica), Butter Clam (Saxidomus 
giganteus), Mask Limpet (Tectura 
persona), Checkered Periwinkle (Littorina 
scutulata), Blue Muscle (Mytilus edulis), 
Japanese Oyster (Magallana gigas), Horse 
clam (Tresus capax), Frilled Dogwinkle 
(Nucella lamellose), Fifteen-scaled worm 
(Harmothoe imbricate), Red Rock Crab 
(Cancer productus), Purple Rock Crab 
(Hemigrapsus nudus), Dungeness Crab 
(Cancer magister) and Moon Jelly (Aurelia aurita).  
 
With random sampling of the 40 m x 40 m area, it was determined there were approximately six midshipman/100 m². 
 

Photo 8 Plainfin Midshipman 

Photo 9 Marine Intertidal 
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YOUTH PROGRAM RESULTS 

YER conducts interviews with the youth and their caregivers to monitor any benefits from involving them with the 
ecological restoration work.  After the work experience of BAEA and GBHE surveys both Bailey Cullen and Katelyn 
Love spoke of learning the importance of taking care of wildlife and their habitat. They also revealed increases in 
self-esteem and confidence from challenging themselves beyond their personal comfort zones. Another common 
experience was how working in a group supported them and helped them to support others, and the benefits of 
teamwork.  
 
Following the three days of research, Bailey and Katelyn were tasked 
with preparing and implementing an informational tour about what 
they had learned.  The tour was very well received by the ten 
participants which included Comox Valley Regional District (CVRD) 
Directors, Bruce Jolliffe and Edwin Grieve, and CVRD Community 
Services Manager, Doug DeMarzo and his two children. Other people 
that came to support the youth tour were Bailey’s father and 
Katelyn’s grandmother. In follow-up interviews they both reiterated 
the increased confidence and pride that the youth felt in themselves 
from involvement with the research.  They also spoke of being 
impressed with the tour content and how it was communicated by 
both youth professionally and enthusiastically.  
 

 

 

 

 

 

 

 

DISCUSSION 

It is known that BAEA prefer similar estuary forage habitat as the GBHE (Watson et al. 1991) and that timing of 
forage is also similar (low tide). We also know that both species are susceptible to human disturbance and both 
species have similar critical offspring rearing periods.  
 
The critical period for feeding of the young BAEA is between May 6 and August 8 and May 1 to July 15 for young 
GBHE.  Successful rearing of young is directly correlated with the ability of the parents to provide enough food.  
BAEA have been documented as being sensitive during forage activities and have been shown to abandon a 
productive foraging site if there is too much human disturbance (Watson et al. 1991). 
 
A high level of uninterrupted forage by the parents is critical for supporting the chick’s fast growth rate and survival.   

Bailey and Katelyn – Public tour 
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RECOMMENDATIONS AND SUMMARY 

METHODOLOGY 

 Do a test run first so everyone is filling out the forms in a consistent manner; 
 Use accurate tide chart sources;  
 Use maps with polygon lines to accurately differentiate polygons; 
 When completing 20 minute sweeps, indicate with a zero when BAEA or GBHE were not seen; 
 Designate Royston Wrecks as a separate polygon to avoid confusion with other polygons;  
 Use consistent polygon names e.g. Reserve and Hospital polygons (instead of just Hospital); 
 Change forms to include individual polygons;  
 Conduct research for a minimum of two hours per session; and 
 When possible, document flight patterns of BAEA and GBHE incoming or outgoing from the feeding areas. 

DISTURBANCE 

 Limiting public access during May-August to Hospital and Comox Marina areas;  
 Install public education signs (see page 5) about the hazards of disturbing BAEA and GBHE (particularly by 

dogs) at Royston Wrecks, IHOS, Hospital and Comox Marina (highest forage use sites); and 
 Continue to monitor interactions between BAEA, GBHE and people during the research.  

FURTHER RESEARCH 

 Collect data at different times of the year; 
 Collect data at different tide levels; 
 Conduct scheduled multi day data collection during low tide periods in May and June every two to three 

years to monitor population trends of BAEA and GBHE; and 
 Comparison of all years (2013, 2014, 2016, 2017 and future years) of GBHE and BAEA counts in one report. 

SUMMARY 

The 2017, Great Blue Heron (GBHE) and Bald Eagle (BAEA) foraging study in the K'ómoks Estuary was a partnership 
between Comox Valley Regional District (CVRD) and the Youth and Ecological Restoration Program (YER).  A GBHE 
foraging study was initiated in 2013 by Mountainaire Avian Rescue Society.  In 2014, the research was repeated as a 
YER, Phase II project focussing on the K'ómoks Estuary.  In YER, Phase I GBHE numbers were recorded in the estuary 
in 2013, 2014, 2016 and 2017; BAEA counts have been included for 2016 and 2017.  This report combines the YERI 
2016 and 2017 data and the YERII project research from May 24 to 28, 2017. 

GBHE and BAEA are known to forage in estuaries with highest concentrations during the May to August nesting 
season.  Over the past 25 years protection of nest sites for both species has been implemented, but limited research 
has occurred on foraging behaviour.  GBHE are presently blue-listed and BAEA are listed as secure through BC 
Conservation Data Centre.  The GBHE and BAEA research was conducted from an area known as Royston Wrecks 
within the CVRD Park, Royston Seaside Trail on the K'ómoks Estuary (Figure 2, 3 and 4).  Methods were established 
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by Moul and Birch (2013); refined by Moul and Kotilla (2014); and amended for this 2017 project.  Two telescopes 
were used to scan the entire estuary every 20 minutes with numbers recorded for eight polygons (Figure 3 and 4). 

The highest counts of GBHE occurred along the north shore of the Courtenay River.  As more foraging area became 
available on falling tides, GBHE moved eastward to the Hospital and Comox Marina polygons; and moved westward 
on a rising tide (Figure 3 and 4).  In 2016 the highest count were 80 GBHE on June 8; in 2017 the highest GBHE count 
was 64 on June 7 (Appendix 1 and 2).  BAEA mainly occupied the north shore of the Courtenay River during low 
tides as well.  In 2016 the maximum count was 86 BAEA on June 8; in 2017 the highest number were 52 BAEA on 
May 25 (Appendix 1 and 2).  GBHE and BAEA occupied the same foraging area at low tides with highest counts in 
the Hospital and Comox Marina polygons where they co-existed to feed their offspring.  

A bio-blitz was conducted during the 2017 YERII research on a 40 m x 40 m area which resulted in counting a 
diversity of sixteen intertidal species (Photo 9).  Of particular interest were counts of Plainfin Midshipman which are 
an important forage species for GBHE and BAEA, especially when they are feeding their young during the spring.  
GBHE and BAEA were both observed foraging on Plainfin Midshipman during the study. 

The two YER youth increased personal confidence, communication and collaboration skills, and their knowledge and 
awareness of the ecology of GBHE and BAEA in the K'ómoks Estuary.  They also learned scientific research methods 
used to understand and document wildlife and their habitat.  The five day YERII project ended successfully with a 
guided tour for ten people, which included CVRD staff and directors. 

GBHE and BAEA utilize similar estuarine habitat for foraging at low tides in late spring and early summer.  Their 
ability to successfully feed their offspring during this time period can be negatively impacted by human presence on 
the beach.  Recommendations include conducting future research for a minimum of two hours per session; limiting 
public access at high use forage areas and installing educational signs; collecting data at other times of the year and 
tide levels; and comparing all years of GBHE and BAEA K'ómoks Estuary surveys in one document. 
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Male Midshipman Planting Marine Grasses 

Marine Bio-Blitz 

Foraging Heron at Royston Wrecks 

Checking Data Practicing for Public Tour 

Observing Herons and Eagles 
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APPENDIX 1 – 2016 DATA 
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APPENDIX 2 – 2017 DATA 
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