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Abstract
Johnstone Strait, British Columbia, Canada is home to several groups of northern
resident killer whales (Orcinus orca), which also makes it a prime tourist destination for
whale watching. Boat traffic through the strait averages at least 13 vessels an hour,
consisting of both private and commercial vessels. Currently, a set of voluntary marine
mammal viewing guidelines is in place to help regulate the behavior of these vessels near
the whales, however it is unclear how effective these guidelines actually are in promoting
responsible wildlife viewing in Johnstone Strait. This study was undertaken to determine
the effectiveness of this voluntary code, and was conducted using both land-based and
boat-based observations. For twelve days during July and August 2009, observations
were conducted from a cliff-top vantage point tracking vessel traffic, whale presence and
activity, vessel interactions with whales, and incidents in which the guidelines were not
adhered to. Additionally, data from Straitwatch, a marine monitoring and stewardship
program in Johnstone Strait, were used to supplement the land-based observations.
Straitwatch collected similar data from their outreach vessels, during July, August and
September from 2007 to 2009. From this data, it was found that the number of incidents
between vessels and whales did not show any sign of decrease, and adherence to the
voluntary guidelines is still relatively low. This study serves to examine the effectiveness
of the voluntary program, and recommendations are made on how to increase education
and awareness of these guidelines.

Introduction
Johnstone Strait, located between Vancouver Island and British Columbia
mainland, is home to many groups of northern resident killer whales (Orcinus orca)
during the summer months, as well as many groups of transient killer whales that pass
through the area between June and October. These whales, as well as other cetaceans
found in the area, are exposed to hundreds of commercial and private vessels daily.
Whale watching tours and other ecotours are especially common in the region, and
contribute greatly to the local tourism economy. In a study done by Erich Hoyt (2001) for
the International Fund for Animal Welfare (IFAW), whale watching was found to be at
least a $1 billion USD tourism industry worldwide, attracting over 9 million participants
in more than 87 countries around the world. The industry provides significant income for
close to 500 communities spread over the globe, and continues to expand at a predicted
rate of 3-4% per year (Hoyt 2001). In British Columbia alone, more than 50 whale
watching companies provide tourist income for small communities as well as bigger
towns and cities up and down the coast of both the mainland and Vancouver Island
(Tourism BC 2010). Of all the tourists who frequent the whale watching communities,
80% of these come solely because of whale watching and spend a total of $9.102 million
annually on whale watching in British Columbia (Hoyt 2001). In addition to having great
economic value, the whale watching industry also has a focus on education and science.
Most tours have naturalists and scientists on board who teach the passengers about
marine mammal ecology and biology, and about issues pertaining to the ocean and
marine mammal conservation. Because of this partnership, whale watch cruises serve as
a means to get people more interested in what is going on in the oceans, and to care about

marine conservation issues while still getting the service they paid for (Hoyt 2001). Many
research groups also work alongside whale watching companies to conduct studies on
whale behavior, ecology, social dynamics and other important interactions. Working
with the commercial whale watchers, researchers can track whales using photoidentification techniques, allowing them to monitor what individuals and groups are in
certain areas at a given time.
It is unclear how the presence and activities of so many commercial and private
vessels on the water actually affect the behavior and ecology of the killer whales in
Johnstone Strait, however studies have shown that increased vessel activity in close
proximity to whales may in fact have detrimental effects (Erbe 2002; Williams et al.
2002; Williams et al. 2006). Currently a voluntary code of conduct exists to promote
responsible viewing of marine animals in the Northern Pacific area, including Johnstone
Strait. The west coast of Canada and the United States adhere to the Be Whale Wise
guidelines, a set of voluntary rules agreed upon by both countries for the transboundary
zones. These regulations suggest that boaters not approach whales within 100 meters,
slow down to below 7 knots when within 400 meters of a whale, avoid getting in the
whale’s path and limit their viewing time to 30 minutes, amongst other things
(Straitwatch 2006). However, since these guidelines are not enforced legally it is unclear
whether or not they are effective in encouraging responsible vessel behavior.
This study was undertaken with the help of Cetus Research and Conservation
Society and Straitwatch stewardship program, a marine mammal monitoring and
education organization based out of Alert Bay, British Columbia. Land-based
observations were employed in 2009, supplemented with boat-based observations from

2007 to 2009, with the primary goal of determining the overall effectiveness of the Be
Whale Wise guidelines in encouraging the responsible and safe viewing of marine
mammals in the Johnstone Strait region.

Methods
Data Collection
Data were collected in Johnstone Strait West over a total of twelve days between
July 21 and August 8, 2009. Observations were conducted from a cliff-top vantage point
on Vancouver Island, overlooking the central portion of the strait (Figure 1). The view
from the cliff, called Chocolate Bar, offered observers an unobstructed view of the
central and eastern portion of the study area, and a somewhat limited view of the far
western portion due to tree overgrowth. The study area itself was divided into 6 zones
(Figure 1), and data were recorded for each zone separately. Between two and four
dedicated cliff-top observers were working at any given time, observing and recording
data for a total of 75.5 hours of data collection, averaging 6.29 hours of effort each day.
Data collection was divided into four parts: vessel traffic observations, whale scans,
vessel scans and incident scans. To determine the amount of vessel traffic through
Johnstone Strait West, one observer was responsible for recording all vessels that crossed
over a “pig line”, or line of sight spanning from our cliff-top observation point to the
point of West Cracroft Island, directly across the strait (Figure 1). The type of vessel was
recorded, as well as the direction of travel. Additionally, simultaneous whale and vessel
scans were conducted every half hour to determine where boats and vessels were located
in relation to each other, as well as any possible interactions. The whale scans consisted

of recording the presence and location of whales in each zone, as well as their behavior,
direction and speed of travel, and configuration. Additionally, the simultaneous vessel
scans were used to collect information on the number and type of boats in each zone,
their activity, estimated speed, and proximity to the whales, if applicable. This
information was then used to calculate the number of potential vessel-whale interactions,
which for the cliff-top data was counted when vessels and whales occur in the same
zones during the simultaneous vessel and whale scans. For example, if a whale was
spotted in zone 3, and data from the boat scans shows that there were boats in zone 3 at
the same time, it was counted as a potential interaction.
Incident scans were conducted opportunistically to determine whether or not
vessels in the strait were adhering to the voluntary marine mammal viewing guidelines.
One or more observers were constantly monitoring vessel activity when whales were
present in the study zone, recording when vessels did not show compliance with the
guidelines, as described in Table 1. Additionally, kayaks were monitored to determine
compliance to kayak guidelines, which prohibit kayaks from launching from shore when
whales are approaching, or spreading out when whales are present.
Data collected in Johnstone Strait in 2009 was supplemented with data collected
by Straitwatch between 2007 and 2009. Straitwatch has dedicated monitoring and
outreach vessels out on the waters between Vancouver Island and the British Columbia
mainland, focusing on the areas between Queen Charlotte Strait and the Strait of Georgia.
These vessels are active daily between the beginning of July to middle of September each
year, and spend an average total of 345.6 hours collecting data each season. Observers on
the boats take down data on vessel activity and whale activity, much like the data that

was collected by the cliff-top observers in Johnstone Strait. Every half hour, vessel scans
are conducted to determine the number of boats in the immediate vicinity, their type,
speed and activity. Similar whale scans are conducted simultaneously, with observers
recording the number of whales present in the vicinity, their activity, estimated speed and
direction. As with the cliff-top data, these scans were used to calculate the number of
potential interactions, which in this case is defined as the number of scans in which both
vessels and whales were recorded. If a whale of any species is recorded in a whale scan,
and at least one vessel is recorded in the concurrent boat scan, then it is counted as a
potential interaction. Additionally, incident scans are conducted every two hours for a
period of 20 minutes, during which all vessel activities which are not in accordance with
the voluntary guidelines are recorded, along with vessel type, vessel name and
registration number, if available.
Similar incident data was collected both from the cliff-top and from the boats,
however the cliff-top observations were conducted opportunistically as previously stated,
and therefore did not compare with the boat-based scans conducted every two hours. In
order to make the data comparable, it was necessary to sub-sample the cliff-based
opportunistic incident scans to include only the data that were collected for 20-minute
periods every two hours.
Since Straitwatch is an outreach program as well as monitoring program, they
conduct vessel contacts on the water to discuss the voluntary marine mammal viewing
guidelines with boaters. During these vessel contacts, information is collected on the type
of vessel contacted, the reason for contact, and whether or not they were aware of the
guidelines. This information was used in this study to determine awareness of the

guidelines, and whether or not the presence of Straitwatch is affecting the number of
vessels adhering to them.
Analysis
We calculated the average hourly boat traffic through Johnstone Strait West using
the data collected from the cliff-top.
All analyses were conducted using the statistics program JMP (version. 8). Data
were summarized to calculate the total number of incidents observed during the 2009
study season, and these incidents were used to create histograms showing the zones in
which incidents were most commonly observed (Figure 2). Similar histograms were
created to determine the most common incident types observed (Figure 4) and the vessel
types most commonly involved in these incidents (Figure 3). Identical steps were carried
out using the Straitwatch data from 2007-2009 as well, to create distributions showing the
vessel types most commonly involved in incidents (Figure 6), the incident types most
commonly observed (Figure 7), and the activities of the vessels during incidents (Figure
8).
Additionally, we were able to further examine and analyze the data statistically to
determine if there were significant differences in these factors across the months, years,
and locations. An Analysis of Variance (ANOVA) was used to assess variations in boat
traffic, the number of incidents over time and across zones, and to assess variance in boat
traffic over the months and years. Vessel contact data were used to determine the level of
boaters’ awareness of the marine mammal watching guidelines each year by creating
histograms, and ANOVAs were once again used to determine any significant changes in
awareness levels between 2007 and 2009.

The number of total potential interactions between vessels and whales was
calculated using the vessel and whale scans for both the Johnstone Strait data and the
Straitwatch data. The number of potential interactions were compared with the observed
number of incidents in each year, to determine the level of guideline compliance. Oneway ANOVAs were used to determine the change in awareness over time, and therefore
the effectiveness of the guidelines in promoting responsible wildlife viewing.

Results
Johnstone Strait West
Using observational data collected during the daytime over the period of twelve
days, it was calculated that on average approximately 13 boats pass over the pig line
between Chocolate Bar cliff and the tip of West Cracroft Island, with an average of 7.5
going east and 5.5 going west. This creates the opportunity for many potential vesselwhale interactions in Johnstone Strait. The data gathered from Chocolate Bar indicate
that out of a total of 159 simultaneous vessel and whale scans, 140 scans showed whales
present in the study zones, and out of these, 125 showed potential vessel interactions.
The total number of incidents observed exceeded this value, with a total count of 309
incidents observed during the study period, due to many vessels being involved in
multiple incidents.
Both the full sample and the sub-sampled incident data collected from the clifftop indicated similar trends in incident locations, incident types and vessels involve in the
incidents. Figure 2 exhibits the number of incidents occurring in each zone, with
incidents being most common in zone 6. Zones 5 and 2 show a relatively similar amount

of observed incidents, representing the second and third most common zones respectively
where incidents took place. This is obvious in both the full data set as well as the subsampled data. Additionally, it can be seen in Figure 3 that personal and ecotour kayaks
make up the bulk of the vessels involved in incidents in Johnstone Strait, representing a
combined total of 54.9% of all incidents. Private motor vessels also show a great number
of incidents at 27.1%, with ecotours (defined as commercial tour vessels focused on
marine wildlife) showing the next greatest number of incidents at 12.0%.
A relatively great variety of incident types were observed in Johnstone Strait
West, as can be seen in Figure 4. The most common of these was vessels present within
100 m of the whales, which represented 27.1% of all incidents observed. Other common
incidents included vessels parking in the path of the whales (16.4%), vessels approaching
the whales (14.8%), incidents involving kayaks (13.4%), which were spread out near the
whales (10.4%), or launching from shore when they saw whales approaching (5.2%).
Speed incidents were also observed (7.1%), when vessels within 400 m of a whale or
group of whales was estimated to be traveling above 7 knots. During these incidents, only
two vessel activities were common. In 77.4% of the incidents, the vessels involved were
whale-oriented, while the remaining 22.6% of vessels were merely transiting through the
area.
Straitwatch Data
Potential interactions were calculated for the Straitwatch data for 2007, 2008 and
2009. In 2007, a total of 722 simultaneous vessel and whale scans were conducted. In all
722 scans, whales were present, indicating that there were 722 potential interactions
observed. In 2008, a total of 569 scans were conducted. There were no whales observed

in the area in 19 of these scans, indicating that 550 potential interactions were observed.
In 2009, a total of 768 scans were conducted. There were no whales observed in the area
in 60 of these scans, indicating that only 708 potential interactions were observed.
Incident scans conducted every two hours for a period of 20 minutes captured a
total of 193 incidents in 2007, 216 incidents in 2008 and 304 incidents in 2009 (Table 2),
however statistically there was no significant difference in the number of incidents
observed between 2007 and 2009 (p=0.4503). Boat traffic, on the other hand, showed a
significant decrease between 2007 and 2009 (p=0.0055). When examined across months,
there was a significant difference in the number of incidents observed (p=0.0111), as can
be seen in Figure 5, with the most incidents occurring in August. However, boat traffic
proved to remain relatively constant throughout the summer (p=0.262).
Straitwatch data were collected in many different zones throughout their
monitoring area, however there was no significant difference in the number of incidents,
type of incidents or vessel activity observed across the zones. The number of incidents
involving private motor vessels varied significantly across zones (p=0.0334), with the
most occurrences in Weynton Pass (mean=1.65) and Queen Charlotte Strait (mean=1.65),
followed by Nodales Channel (mean=1.4), Blackfish Sound (mean=1.3), Broughton
Strait (mean=1.25) and Johnstone Strait West (mean=1.2). From July to September, the
total occurrences of incidents in Blackfish Sound showed a significant increase
(p=0.0014), while the total occurrences of incidents in Queen Charlotte Strait showed a
significant decrease (p=0.0343).
The types of vessels involved in incidents showed no significant difference
between July and September, however the number of incidents involving private motor

vessels increased significantly between 2007 and 2009 (p=0.0051). No other vessels
showed a significant difference across years. The distribution of vessel types involved in
incidents can be seen in Figure 6, where private motor vessels are most commonly
involved in incidents (34.8% of total), followed by ecotour kayaks (20.9%) and private
kayaks (9.8%), involved in a total of 30.7% of all incidents. The Straitwatch data also
show a relatively high amount of incidents occurring with ecotour vessels (15.0%) as
well as marine fisheries vessels (8.0%).
The types of incidents observed are displayed in Figure 7, which clearly shows
that the most common incidents appear to be those where the vessel is too close to the
whales, parked in the path of the whales, or exceeding the recommended speed limits
within 400m of a whale. The number of incidents in which vessels were exceeding
speeds of 7 knots while within 400m of a whale showed a significant increase from 2007
to 2009 (p=0.0014), however no other incident types showed significant changes. In fact,
the number of scans completed with no incidents observed increased significantly
between 2007 and 2009 (p=0.0327). Most incident types showed no significant changes
between July and September, however the number of boats approaching the whales
showed a decrease as the summer progressed (p=0.0498).
The activities of the vessels observed during incidents can be seen in Figure 8,
which exhibits that vessels involved in incidents are most commonly whale oriented. The
next most common vessel activity was transiting, which showed a significant increase
between 2007 and 2009 (p<0.001). All other vessel activities showed no significant
change across years. Similarly, there was no change in vessel activity from July to

September, except for whale oriented research, which increased significantly as the
summer progressed (p=0.0438).
Vessel Contacts
In 2007, Straitwatch contacted 146 boats on the water (Table 2). Of these, 92
(63.0%) were already aware of the Be Whale Wise guidelines. Eight of these vessels
were contacted to prevent incidents from occurring, 16 were contacted as follow-ups to
incidents, and the remaining 68 were contacted solely for educational purposes. Of the
total vessels contacted, 54 (37.0%) were unaware of the guidelines, and of these 4 were
contacted to prevent incidents, 10 were follow-ups to incidents, and 40 were contacted
solely for education.
In 2008, Straitwatch contacted a total of 68 boats on the water (Table 2). Of these,
48 (70.6%) were already aware of the Be Whale Wise guidelines. Of the boats that were
aware of the guidelines, 21 were follow-ups to incidents, while the remaining 27 were
contacted solely for education purposes. The 20 (29.4%) vessels contacted who were not
aware of the guidelines included 8 vessels that were follow-ups to incidents, 11 that were
contacted solely for education purposes, and one that was contacted to prevent an
incident.
In 2009, Straitwatch contacted a total of 222 boats on the water (Table 2). Of
these, 146 (65.8%) were already aware of the Be Whale Wise guidelines. Of the vessels
that were aware of the guidelines, 19 were contacted to prevent incidents, 6 were
interventions to halt incidents, 41 were follow-ups to incidents, 8 approached the
Straitwatch boat to obtain information, and the remaining 72 were for education
purposes. Of the 76 (34.2%) boats that were not previously aware of the guidelines, 23

were follow-ups to incidents, 2 were interventions to halt incidents, 19 were contacted to
prevent incidents, and the remaining 32 were contacted solely for education purposes.
Upon examining the data above, trends showed a slight increase in boater
awareness from 2007 to 2009, however it was not a significant change (p=0.6440). There
were also no significant differences in the reasons for which vessels were contacted
between 2007 and 2009. Distributions show that more private vessels were contacted
each year than any other vessel, making up 84.9% of the contacts in 2007, 72.1% in 2008
and 76.6% in 2009. In all cases, the next most commonly contacted vessel was the private
kayak/paddle, making up 3.4% of the contacts in 2007, 14.7% in 2008 and 10.8% in
2009. In addition, distributions show that vessels that were contacted were mainly whaleoriented (70.5% in 2007, 85.1% in 2008 and 63.9% in 2009), followed by transiting
(17.8% in 2007, 10.4% in 2008 and 20.7% in 2009), and fishing (10.9% in 2007, 4.5% in
2008 and 12.6% in 2009). However, there was not a significant difference in the vessel
activities of the boats contacted between 2007-2009 (p = 0.2043)

Discussion
When examining the calculated potential interactions for the 2009 cliff-based
observation data and the actual number of observed incidents, there was a large
difference in values. With only 125 calculated potential interactions, a total of 309
incidents were observed. While this number may seem high, it can be attributed to the
fact that many vessels were involved in repeated and multiple incidents during their time
in the study area. For example, many vessels were observed approaching the whales
within 100m with their motors running, parking in their paths, waiting until the whales

had moved a bit further on, then repeating the cycle multiple times. This behavior
resulted in multiple incidents, and was observed frequently. In one case, a group of 9
personal kayaks were involved in a total of 54 incidents in a single scan. All 9 kayaks
launched from the beach when they saw the whales approaching, approached the whales,
spread out in front of the whales’ path, and sat within 100 m of the whales as they passed,
with some whales actually bumping the kayaks. All of these actions are in violation of the
voluntary guidelines, and represent unsafe boating practices for both the boaters and the
whales.
In the sub-sampled data in which only 20-minute portions of data were used every
two hours in order to make it comparable to the Straitwatch incident scans, a total of 132
incidents were observed. This is lower than in the opportunistic scans, and suggests that
incident scans every two hours might not accurately capture the actual occurrence of
incidents on the water. However, there were still more incidents than calculated potential
interactions, further illustrating the fact that many vessels are involved in multiple
incidents. The Straitwatch data showed that in 2007, 26.7% of potential interactions
resulted in incidents, increasing to 39.3% in 2008 and 38.1% in 2009. While this may not
accurately portray actual occurrences as stated above, these incident levels are still high.
Straitwatch is a relatively new organization, developed in 2002 when the Be Whale Wise
guidelines were introduced. The goal of the organization is to promote responsible
wildlife viewing in the Johnstone Strait area, and they spend a lot of time traveling to
different towns and fishing docks in the area to educate boaters about the marine mammal
viewing guidelines, in addition to the on-water vessel contacts. Because of their
educational programs, it might be expected that there would be a decrease in the

frequency and severity of incidents between 2007 and 2009, however our results do not
reflect any such change. There was no significant change in the number of incidents
observed between 2007 and 2009 in the Straitwatch data, as well as no significant
increase in boater awareness regarding the marine mammal watching guidelines. This
could be due to many different factors, including the fact that many of the summer
boaters may only be first-time or one-time visitors to the area, and while they are learning
about responsible wildlife viewing, they learn about it too late to actually apply their
knowledge in Johnstone Strait. This type of learning is very difficult to quantify, and is
therefore not examined in-depth in this study. However, it would be beneficial during
future studies to attempt to quantify how many one-time visitors are learning about the
guidelines, through surveys or questionnaires handed out by ecotours and boat rental
companies before and after trips, in order to gain a more accurate view of the role of
education in promoting the voluntary guidelines.
Even though the number of observed incidents did not show any significant
change, the number of incident scans completed without incidents increased significantly
between 2007 and 2009, which might indicate some success on Straitwatch’s part in
educating the public about the voluntary guidelines, however it can not be attributed with
any certainty, and could possibly be due to the fact that boat traffic decreased during that
period as well. If it were expected that there would be a difference in the number of
incidents due to Straitwatch’s influence, it would be anticipated that the number of
incidents would decrease as the summer progressed. However, it was actually found that
the number of incidents increased in August, even though there was no significant change
in boat traffic.

Incident scans conducted from the cliff-top indicated that the most incidents were
found mainly in zones 6 and 2 (Figure 2). This is not surprising, as these zones exhibited
the most boat traffic during the day. Zone 2 included the opening to Blackfish Sound
(Figure 1), which appeared to be a preferred fishing area and passageway for private
motor vessels, fishing boats, marine ferries, log tows, and even cruise ships. Since there
was so much boat traffic entering and exiting Blackfish Sound, it is unsurprising that if
there were whales in the area, the frequency of incidents was increased. Straitwatch data
also showed a high number of incidents occurring in Blackfish Sound, which increased as
the summer progressed.
Zone 6, on the other hand, showed a lot of kayak activity. A main kayak camp
was located on the shoreline of zone 6, which meant that many personal and private
kayaks were present throughout the study period. In fact, kayak incidents accounted for
54.9% of incidents observed in Johnstone Strait West from the cliff-top vantage point
(Figure 3). The presence of so many kayaks can be attributed to the proximity of the
Strait to several kayak rental facilities and kayak ecotour companies in Telegraph Cove,
with the Strait being the main tour area for these ecotour expeditions. This was
represented in Straitwatch’s data as well, as kayaks were involved in 30.7% of all
incidents observed (Figure 6).
From what was observed during the cliff-top observations and data collected by
Straitwatch, it does not seem as if the voluntary guidelines are having an effect on the
number of incidents occurring in Johnstone Strait and the surrounding areas. While
voluntary guidelines are becoming a common strategy in dealing with conservation issues
around the world, the efficacy of these types of programs is questionable, and has been

the basis for many studies (Wiley et al. 2008; Darnall and Sides 2008; Alberini and
Segerson 2002). Since voluntary guidelines are completely unenforceable, and can vary
between countries, states and provinces, several studies show that while they may present
short-term, small-scale solutions to local environmental problems, they are generally
ineffective in the long run (Wiley et al. 2008; Darnall and Sides 2008). A study
examining similar whale watching guidelines on the east coast of the United States found
these guidelines to be highly ineffective. The study was conducted during the 2003 and
2004 whale watching seasons in Stellwagen Bank National Marine Sanctuary off the
coast of Massachusetts, and showed that although commercial whale watching companies
were aware of the voluntary marine mammal viewing guidelines for the area, there was
still a high level of non-compliance by most companies (Wiley et al. 2008). This brings
into question the success of voluntary guidelines, especially when the companies
involved are more interested in maintaining successful businesses than complying with
rules that cannot be enforced. However, many private boaters and first-time visitors to the
area are involved as well, but their influence cannot be easily quantified. While the
guidelines may not appear to be having an effect currently or locally, it is quite possible
that people are taking the knowledge they collect in Johnstone Strait and using this
knowledge elsewhere, increasing the responsible viewing of other marine mammal
populations. If this is the case, educational programs like Straitwatch would be important
and invaluable tools in promoting responsible marine mammal viewing guidelines not
only locally, but worldwide.
However, since these voluntary marine mammal watching guidelines are
unenforceable by law, researchers are becoming more and more concerned with the effect

that the presence of so many vessels may actually be having on the whales and whale
populations in the area. Many different studies show that the presence of whale watching
boats can affect the behavior of marine mammals, potentially altering their diving
patterns, direction of travel, feeding habits, and possibly even breeding and reproductive
success rates (Baker and Herman 1989; Corkeron 1995; Trites and Bain 2000; Schaffer et
al. 2009). Williams et al. (2002) studied the effect of boat traffic in Johnstone Strait on
the northern resident killer whales, and found that even a single boat present within 100
m of a whale can cause behavioral changes in the animal, exhibited in erratic changes of
direction, increased dive times, increased surface displays like tail-slapping, and
increased swimming speeds. Effects like these were observed frequently in the study
area, with one particular example showing the potentially extreme effects of boat traffic
on the whales. A group of ten killer whales were observed foraging near the tip of West
Cracroft Island, when a large cruise ship passed through Blackfish Sound and into the
study zone. This ship passed within 400 m of the foraging whales at an estimated speed
greater than 7 knots, heading east. Immediately after the ship entered the study zone,
major behavioral changes were observed in the foraging whales. Most of them clustered
together in a tight group, while three individuals were observed tail-slapping repeatedly.
Two more were observed spy-hopping repeatedly, one individual was observed rolling at
the surface, and several more began splashing at the surface. After the ship had passed,
the overall behavior changed from foraging to traveling, and the whales quickly moved
off in the opposite direction. While our study did not specifically examine the effects of
boat traffic on killer whales in Johnstone Strait, behavioral changes like these were often
observed and noted.

The higher anthropogenic sound levels caused by increased boat traffic can also
potentially have short- and long-term effects on marine mammals, causing temporary or
permanent shifts in their hearing threshold that can impair the whale’s ability to forage or
avoid harmful interactions with ships or nets (Weilgart 2007; Tyack 2009). Killer whales
are susceptible to anthropogenic sound, as they rely on sound for foraging, navigating
and communication (Ford 1989), and boat traffic especially causes problems for resident
killer whales, as the frequency of the noises produced by the boats overlaps with the
frequency of killer whale sounds (Ford 1987; Holt et al. 2008). A study done by Holt et
al. (2008) actually determined that killer whales increase their call amplitude as the
amplitude of anthropogenic noise from boat traffic increases, indicating that the whales
are forced to alter their calls in order to compete with the masking effects of boat noise.
Additionally, ship strikes and entanglements in fishing gear are considered to be
among the top threats to large whales. Increased boat traffic around the whales, as well as
commercial and sport fishermen who don’t know what to do when whales are around,
contribute to the number of whales lost each year. Even commercial whale watching
vessels have been known to strike and kill large whales, essentially reducing the
population on which their livelihoods depend (Weinrich 2005).
While voluntary marine mammal viewing guidelines are in place on both coasts,
Canada does not have any species-specific acts governing marine mammals. Instead, the
Department of Fisheries and Oceans has the Marine Mammal Regulations under the
Fisheries and Oceans Act of 1978-79, which regulate the “fishing” of marine mammals in
Canada’s subsistence marine mammal hunts, but fail to address other threats (Department
of Justice 2009). Canada’s endangered marine mammals are protected under the Species

At Risk Act of 2002, which states that “no person shall kill, harm, harass, capture or take
an individual of a wildlife species that is listed as an extirpated species, an endangered
species or a threatened species,” (Species At Risk Public Registry 2009). Once again, this
law is somewhat vague in its treatment of whale-vessel interactions, and is hard to
enforce, as it is difficult to prove that somebody is “harassing” an endangered marine
mammal. Recently, Canada has proposed an amendment to the Fisheries and Oceans Act
to deal directly with marine mammal viewing and to incorporate punishable laws for
commercial and private boaters alike. From 2003 to 2004, the Department of Fisheries
and Oceans conducted Canada-wide consultations to determine what type of protection is
necessary for marine mammals, finally determining that regulations are needed to control
non-consumptive marine mammal uses. As such, the proposed amendments would create
laws based on previous scientific studies that set distance and speed guidelines, and
create specific licensing programs for commercial marine mammal viewers (Fisheries
and Oceans Canada 2009).
After examining the effectiveness of the voluntary marine mammal viewing
guidelines and determining that there seems to be no change in the level of guideline
compliance, it becomes clear that it would be beneficial for Canada to pass the
amendments to the Fisheries and Oceans Act Marine Mammal Regulations. These laws
would serve to better protect Canada’s marine mammals from proven harmful
interactions with both recreational and commercial boats, while promoting public
responsibility in the protection of the ocean and its creatures. However, if these new
regulations are to be effective there also needs to be increased monitoring and
enforcement. This can be done by placing trained Marine Mammal Observers on

commercial vessels, or by giving more authority to conservation and scientific
organizations that are already out monitoring the whales. Currently it is difficult for these
researchers to report harassment to the proper authorities with any measure of success,
although they may observe it frequently. If they were given authority to report
infractions, then the effectiveness of these new regulations would most likely increase
significantly.
Additionally, it would be beneficial to increase education about existing and
possible new regulations. Currently, many vessels (especially recreational and nonmotorized boats) do not know that voluntary guidelines exist for marine mammal
viewing. Straitwatch’s data show that on average, 33.5% of vessels contacted on the
water are unaware of the Be Whale Wise guidelines. As such, many recreational boaters
try to get as close to the whales as possible, in order to get the best picture or the biggest
thrill. Chances are, if more of these boaters were aware of the guidelines there would be
more adherence overall. It would be beneficial to increase the educational programs in
coastal areas where there are known to be whales, and to provide more funding to
existing conservation organizations like Straitwatch to promote the guidelines and
regulations. Recreational boat and kayak rental companies could have copies of the
guidelines on hand to give to renters, to ensure that they know the best way to behave
around whales. Additionally, information regarding marine mammal viewing guidelines
in Canada could be added to boating courses in coastal areas. In Canada, recreational as
well as commercial vessel operators need to be certified in order to operate motorized
boats, and in order to get certified, boaters either take a course or study a manual and
write a test about boating safety and laws. It would be highly beneficial to incorporate

the marine mammal viewing laws or guidelines into the boating courses and study
material in coastal areas, as a relatively low-cost way of educating the general public
about the regulations. If these recommendations were to be put in place, it would be
expected that compliance with the voluntary guidelines would generally be higher
overall.
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Figure Captions
Figure 1: The map of the 2009 study area is shown within the context of the British
Columbia coastline, indicating the separation between zones and the location of the clifftop observation point. The detailed map of the British Columbia coastline was obtained
from Tourism BC (2010).
Figure 2: The number of incidents observed in Johnstone Strait West from the cliff-top
observation point are plotted by zone, for both the full number of incidents observed
during opportunistic scans as well as the subsample of data when incident scans were
simulated every 2 hours for 20 minutes.
Figure 3: The number of incidents observed in Johnstone Strait West was plotted by
vessel type for both the full number of incidents observed during opportunistic scans as
well as the subsample of data when incident scans were simulated every 2 hours for 20
minutes. The vessel types observed were Ecotour (EC), Private Motor (PM), Private Sail
(PS), Personal Kayak (PK), Ecotour Kayak (EK), Marine Fishing vessels (MF), Marine
Charter (MC), Marine Log-tow (ML), Marine Cruise ship (MQ), Marine Ferry (MY), and
Marine Monitoring (MM), which included the Straitwatch boat as well as the Robson
Bight Marine Warden boat.
Figure 4: The number of incidents observed in Johnstone Strait West was plotted against
the type of incident observed during opportunistic scans as well as the subsample of data
when incident scans were simulated every 2 hours for 20 minutes. The incident types are
further explained in Table 1.
Figure 5: The total number of incidents observed by Straitwatch between 2007 and 2009
is plotted by month, showing variation over the summer.
Figure 6: The number of incidents observed by Straitwatch throughout their entire study
area between 2007 and 2009 was plotted by vessel type. The vessel types observed
during incidents were Ecotour (EC), Private Motor (PM), Private Sail (PS), Personal
Kayak (PK), Ecotour Kayak (EK), Marine Fishing vessels (MF), and Marine Monitoring
(MM), which included the Straitwatch boat as well as the Robson Bight Marine Warden
boat.
Figure 7: The number of incidents observed by Straitwatch throughout their entire study
area between 2007 and 2009 was plotted by incident type. More information about
incident types can be found in Table 1.
Figure 8: The number of incidents observed by Straitwatch throughout their entire study
area between 2007 and 2009 was plotted by the activity of the vessels during the
observed incidents.

Figures and Tables
Table 1: Vessel Incident Codes and Explanations
Incident Type
Description
100 meters/yards
Vessel located within 100 meters of a marine mammal, either
under power or stopped.
Aircraft
An aircraft flying lower than 1000 ft/300 m over the water where
marine mammals are located
Approach
Vessel approaching marine mammals from the side or from
behind, or approaching in a manner that is not compliant with
marine mammal viewing guidelines.
Bowriding
Vessel approaching and penetrating a group of marine mammals
to encourage bowriding, or moving in an inconsistent manner
when marine mammals are bowriding.
Haulout
Vessel located within 100 meters of an active haulout site for
marine mammals.
In Path
Failure of vessels to move when in travel path or known travel
corridor of marine mammals, when whales are within 400 m of
marine mammals.
Inshore
Vessel traveling inshore of marine mammals when they are
swimming close to shore in a relatively predictable pattern.
Kayak
Any incident involving a kayak. Counted as “Kayak incident”
when no other specific code is applied.
Kayak Spread Out
Kayaks not grouped or grouped loosely when whales present.
Kayaks should stay in a tight group, preferably rafted near the
shoreline.
Launch
Kayaks launching from shore when they see whales approaching.
Overstay
Vessels that continue to follow and view marine mammals past
the recommended 30-minute maximum viewing period.
Speed
Vessels that travel in excess of 7 knots when within 400 m of a
marine mammal.
Table 2: Summary of Straitwatch Effort and Data
Year
2007
2008
2009
Total

Total Effort
(hrs)
378.1
286.4
372.5
1037

Total Incident
Scans
151
139
189
479

Total Observed
Incidents
193
216
304
713

Total Vessels
Contacted
146
68
222
436

Contacted Vessels
Aware of Guidelines
92
48
146
286

Figure 1: Map of Study Area and Zones, Johnstone Strait West

Figure 2: Incidents observed in Johnstone Strait West,
by zone
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Figure 3: Vessel types involved in incidents in
Johnstone Strait West
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Figure 4: Incident types observed in Johnstone Strait
West
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Figure 5: Breakdown of incidents by month between 2007-2009,
Straitwatch data
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Figure 6: Vessel types involved in incidents between 2007 and
2009, Straitwatch data
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Figure 7: Incident types observed by Straitwatch, 2007-2009
350
Number of Incidents

300
250
2007

200

2008
2009

150

Total

100
50

N

Sp
ee
d
o
In
ci
de
nt
s

ta
y

ve
rs

th
er

O

O

au
lo
ut
In
Pa
th
In
sh
or
e
Ka
ya
k

in
g

H

rid

Bo
w

oa
ch

ra
ft

Ap
pr

Ai
rc

10
0

m

et
er
s/
ya
r

ds

0

Incident Type

Figure 8: Activities of vessels involved in incidents observed by
Straitwatch, 2007-2009
600

Number of Incidents

500
400

2007
2008

300

2009
Total

200
100
0
Fishing

Monitoring

Research
Vessel Activity

Transiting

Whale Oriented

