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SUMMARY 

A northern Vancouver Island population of killer whales faces increasing human 

activities within a core summer feeding area. This area includes Robson Bight Ecological 

Reserve. There is concern that human disturbance will interfere with the critical natural 

behaviour patterns of the animals. The objective of this report is to assess the current 

and future impacts. of human activities on the killer whale population and provide 

management guidelines for the area. 

Killer whales that are summer residents of the northern Johnstone Strait area 

typically pass through Robson Bight Ecological Reserve once to several times daily from 

July to October. The two main features of the reserve are the undeveloped Tsitika 

estuary in Robson Bight and a series of steep pebble beaches known as the Rubbing 

Beaches. Whales travel to these beaches regularly to rub against the pebbles - a 

behaviour not regularly seen elsewhere in B.C. The reserve is a small portion of the 

overall range of the killer whales, and is not in itself large enough to guarantee 

protection of these animals. It does, however, protect unique habitat for the whales and 

has a significant symbolic function in focusing concern. 

Little is known about the long-term impacts of human disturbance on whale 

populations. A review of more extensive knowledge of the impacts of human activities 

on wild ungulate populations provide generalizations on this subject. It appears that wild 

mammal populations often can habituate to a variety of background human activities that 

are steady and predictable. They are far less likely to habituate to disturbance involving 

close approaches and pursuit, or to unusual unpredictable events. Further, ungulate 

studies indicate that reactions to disturbance may vary markedly with reproductive and 

nutritional status, habitat or the experience of the animal. Wild mammals may 

significantly change behaviour patterns and I~ngejn, resPO,nse to human disturbances, 
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minimizing contact with human activities. Our knowledge of the impacts of human 

activities on whale populations falls well within these generalizations. 

Human activities in the vicinity of the reserve are divisible into two general 

categories: non-whale-oriented and whale-oriented. The former includes background 

activities such as commercial fishing and vessel traffic; the latter includes research, 

photography and whale watching. Activity levels in both categories can be heavy during 

the peak whale season - examples are two hundred plus fish boats with nets working in 

the core whale range, or up to eight boats (including researchers, photographers, general 

public and commercial whale watching vessels) closely following a group of whales for 

extended periotis of time. Levels of whale-oriented and other recreational activities are 

expected to increase in the area for the foreseeable future. Growth of non-whale-

oriented industrial activities will likely be slower, if at all (commercial fishing). Logging 

road construction in the vicinity of the reserve will significantly increase land access to 

the area in the next few years. 

Available information suggests that the whales have habituated to the predictable 

background activities of commercial fishing and vessels transiting the area, and that 

these activities at current levels cause little disturbance to the animals. In contrast, 

whale-oriented activities, especially the close approach of boats and aircraft, or unusual 

events such as sonar or playback experiments, cause pronounced short-term disturbances. 

Whether or not such short-term disturbances will translate into significant long-

term detrimental effects on the population is not known. Although there have been no 

obvious changes in population status or general behaviour patterns over thirteen years of 

extensive research on the whales - a period when whale-oriented activities have 

increased significantly - some more subtle behavioral changes have occurred. Whales in 

the area have become easier to approach, and increasingly are initiating playful 

encounters with vessels, suggesting a tolerance or acceptance of human activity . 
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However, at the same time, whales are apparently resting less in the core area today 

than they were five years ago, suggesting unacceptable levels of disturbance to that 

activity. 

Observations of whales increasing swimming speed when followed by boats (within 

400 m - an almost continual occurrence in the summer), and the apparent change in 

resting behavior patterns warrant concern. Subtle changes in whale behaviour patterns 

may be occurring i11 order to minimize contact with human disturbance. These might be 

predicted from the studies of impacts of human activities on terrestrial mammals. These 

may be the first signs of more significant imminent impacts on the whale population. If 

changes occur in feeding behaviour or range, consequences to the overall health of the 

population could be serious. 

Future impacts of human disturbance at current or increased levels will likely 

include a trend to more stressed or nervous animals or partial abandonment of the area. 

The ability of the whales to absorb these changes and maintain optimum health is not 

known. 

It is recommended that Robson Bight Ecological Reserve be closed to all boating 

activity when whales are in the area, to provide the maximum sanctuary possible for the 

animals. Commercial fishing and tugboat operations warrant special consideration in this 

regard. Land based research and photography should be allowed to a limited extent 

within the reserve. 

An extensive education and publicity program should be conducted to inform the 

boating public about the reserve closure, and its justification. Only after an assessment 

of the results of this effort, and completion of a research program designed to properly 

quantify the impacts of vessel activity on the whales, should the procedure to draft and 

establish new legal regulations and enforcement capabilities begin. This is probably best 

accomplished through development of Killer Whale Protection Regulations under the 
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There are alternative locations in the Johnstone Strait area for all whale-oriented 

I activities, except underwater observation and photography at the Rubbing Beaches which 

can be carried out with remote cameras from shore, and closure of the Reserve should 

• not significantly effect these operations. Sports fishing will not be affected as the 

• reserve is not considered a prime sports fishing area. Adequate alternative camping sites 

are available in the. vicinity. There are no simple alternatives to the commercial fishing 

• and tugboat activity within the reserve, and these are the major conflicts with an 

objective of complete closure of the reserve to vessel traffic. 
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An Assessment of the Impacts of Human Activities on 

the Killer Whales of Robson Bight Ecological Reserve 

with Management Gnidelines 

PERSPECTIVE 

1.1 The Concerns 

Overt responses of large wild mammals to human activities vary from negligible 

to panic while more subtle and long term responses may include elevated 

metabolism, lowered body weight, reduced fetus survival, and withdrawal from 

suitable habitat (Geist, 1971). 

The northern Vancouver Island population of killer whales faces increasing 

human activities within a core summer feeding area. This area includes Robson 

Bight Ecological Reserve. Many of these activities are specifically whale-oriented, 

including research, commercial photography, and whale watching. Concerns have 

been raised as to whether these activities disturb the animals, perhaps interfering 

with feeding, resting, reproduction and social activities. Such interference could 

cause abandonment of the area, reduced survival of the population or both. 

There is a lack of information on the impacts - especially long-term impacts -

of human disturbance on whale populations. Studies of such impacts on land 

mammals are still in their early stages although they suggest that concern for the 

health of whale populations in areas of high human density may well be warranted. 

Assessment of the impacts of human activities on the whales entails first 

determining if the whales are disturbed by various activities, and then determining 

if this disturbance is detrimental to the overall health of the population. This is 



not a small problem. 

If it is determined or assumed that a problem exists, the management goal 

must be to design education programs and, if necessary, regulations to check the 

increasing demand for interaction with the animals. The biological requirements of 

the whales must be given first priority to ensure the overall health of the 

population. 

The objectives of this report are to: 

I. Determine as best as possible if killer whales are disturbed, or may 

potentially be disturbed, by various human activities in the area. 

2. Assess as best as possible the current and future impacts of human 

disturbance on the health of the population. 

3. Provide management guidelines for the ecological reserve. 

1.2 The KiIIer Whale Population and the Reserve 

There are approximately 300 killer whales living in B.C. waters, and this 

population is stable (Bigg 1982, Bigg 1986 pers comm., see Appendix 2). These 

animals normally live in cohesive groups known as pods. 

There are two types of killer whales found in B.C. waters, the Residents that 

occupy specific local ranges during the summer, and Transients that pass through 

the entire area at irregular times apparently ranging over a much larger territory. 

Residents live in two communities, separated geographically (Figure I). The 

southern community includes three pods with 75 whales that range through Georgia 

Strait, Puget Sound and Juan de Fuca Strait. The northern community 
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Figure I. Distribution of Killer Whales in British Columbia 
and Puget Sound. and Summer Core Areas. 
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I includes 13 pods with 160 whales that range from Campbell River to Prince Rupert. 

Twenty transient pods have been identified with 65 animals (Bigg 1982, Bigg 1986, 

II pers. comm.). During the summer there are "core areas" in each community where 

killer whales can typically be seen daily. These are apparently prime feeding areas. 

I The core area in the southern community is in San Juan Island - Haro Strait 

I 
waters; the core area in the northern community is northern Johnstone Strait 

including Robson Bight Ecological Reserve (Figures I and 2). 

I " 
Robson Bight Ecological Reserve is an approximately 9 km2 section of water 

within an approximate 80 km2 core area, and an overall summer range covering 

Ii 1000's of km2 (Figures I and 2). Following the Vancouver Island shoreline, the 

reserve encompasses Robson Bight and the Tsitika estuary and a 4 km length of 

I coastline to the southeast that includes the Rubbing Beaches. The reserve extends 

• about 1000 m from shore into Johnstone Strait and is 8900 m long. A narrow land 

buffer zone may be added to the reserve in the near future (Wilderness Advisory 

• Committee 1986). 

Killer whales that are summer residents of the northern Johnstone Strait area 

• typically pass through Robson Bight Ecological Reserve once to several times daily 

• during normal activity from July to October (Ford 1980, Hoyt 1984). All of the 

northern community killer whales (13 pods) are not present in this area on a 

• regular basis. The most sightings are of 5 pods with 50 animals (Bigg 1986, pers. 

comm). 

• Few records are available that actually document the historical use of the 

northern Johnstone Strait - Robson Bight area by killer whales. Fisheries literature 

• (Stevenson, 1960) indicates that killer whales were commonly seen in the area in 

• the 1930's and local native cultural depictions of these animals suggest a long-term, 

traditional presence. 

• • 



Figure 2. Robson Bight Ecological Reserve and 
the Northern Johnstone Strait Core 
Killer Whale Area 
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As stated above the reserve is a relatively small portion of the daily summer 

range of these animals. Ford (1980) gives more perspective on usage when he 

reports that during 150 hours of observation in 1978, the whales spent 26 hours or 

17% of their time in or just adjacent to Robson Bight. Ford (1980) notes, however, 

that considering the constant movement of the whales and large area covered by 

them, this amount of time is fairly significant. To illustrate the point, one pod 

observed over a thirteen hour period covered 100 km and spent one and a half 

hours in the Robson Bight Area. 

Whales may be foraging, travelling, resting, socializing or beach rubbing when 

inside the reserve, the full range of daily activities (Ford 1984, Appendix I). There 

has been some suggestion in the popular literature that Robson Bight is primarily a 

resting or play area for the whales (eg. Hoyt, 1975), however its importance as such 

has not been established. 

The reserve contains two unique features within the northern Johnstone Strait 

core range. These are the Tsitika estuary, the only remaining undeveloped estuary 

in the area, and the Rubbing Beaches, a series of steep smooth pebbled beaches that 

the whales rub against (Appendix 2). 

The principal winter range of these killer whales, although not yet defined, 

does not include the reserve area (Bigg 1986, pers. comm). 

The real significance of the reserve in terms of the whale population is 

difficult to assess. On one hand it is only used by about one sixth of the killer 

whales in B.C. for 17% of their time during four months of the year. It is simply 

too small for protective measures within its boundaries to be very significant in 

terms of the overall conservation of the animals. (For this reason the assessment 

of impacts that follows considers human activities beyond the actual boundaries of 

the reserve.) On the other hand the reserve protects unique habitat for the whales, 
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I and hosts a full range of whale activities. It also has a significant symbolic 

function, serving as a focus for the development of education, research and 

II management programs that will help protect the killer whale population throughout 

its range. 
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II. ASSESSMENT 

2.1 Generalizations from the Ungulate and Cetacean Literature 

Our knowledge of the impacts of human activities on whale populations is 

extremely limited. Therefore it is useful to examine our understanding of the 

impacts of human activities on other large wild mammals in order to generalize on 

the subject. The examination of the impacts of human activities on wild ungulate 

populations is most appropriate for several reasons: they are large social mammals 

like whales; they are the closest phylogenetic relative of whales and evolved from 

the same ancestral land mammal group; there are numerous morphological and 

behavioral similarities between whales and ungulates; and on the subject of the 

impacts of human activities, ungulates are one of the best studied groups. 

A) Impacts of Human Activities on Ungulate Populations 

Appendix 2 gives excerpts from studies conducted on the impacts of 

human activities on wild ungulates. The following generalizations can be made. 

I) Wild mammal populations often can habituate to a variety of human 

background activities that are steady and predictable - ranging from 

highways to sonic booms (Altmann 1958, Dorrance et at. 1975, Schultz and 

Bailey, 1978, MacArthur et al. 1982). 

2) Wild mammals are far less likely to habituate to disturbance involving 

close approach or pursuit, or to unusual, unpredictable events. Animals 

8 
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3) 

4) 

are more likely to be alarmed if escape routes are blocked (Schultz and 

Bailey 1978, Horejsi 1981, MacArthur et al. 1982, Freddy et al. 1986) . 

Responses to disturbance, including flight distance, may vary markedly 

depending On reproductive and nutritional status, habitat or experience of 

the animal (Altmann 1958) . 

Wild mammals may significantly change behaviour patterns and range in 

response to disturbance, generally minimizing contact with human 

activities. These changes can potentially affect the overall health of the 

population (Geist 1971, Dorrance et al. 1975, Foster and Rahs 1983). 

B) Impacts of Human Activities on Whale Populations 

Studies of the impacts of human activities on whale populations are at a 

earlier stage than those for land mammals. There have been a few 

quantitative studies conducted On the overt responses of whales to disturbance 

and these responses have been highly variable except under extreme conditions 

(Malme et al. 1984, Richardson et al. 1983, 1985). Included in Appendix.4 are 

descriptions of several studies as examples. Tentative generalizations from 

these studies follow. 

I. Ship or boat traffic, aircraft overflights and other unpredictable events 

such as loud noise from seismic exploration or playback experiments may 

cause pronounced short term behavioral reactions and temporary 

displacement of whales (Richardson et al. 1983, Baker et al. 1983, Malme 

et al. 1984, Kruse 1984, Ljungblad et al. 1985, Richardson et al. 1985). 

9 



2. Whales will tolerate or habituate to human activities to some extent as is 

illustrated by their presence and "normal" behaviour in the vicinity of 

some industrial operations and vessel traffic including fishing and 

whale watching (Richardson et al. 1983, Baker et aI. 1983, Sorensen et al. 

1984, Jones and Swartz 1984, Richardson et al. 1985). 

Our knowledge of how whales react to human disturbance lies well within the 

broader generalizations arising from the ungulate literature. 

2.2 Human Activities in the Vidnity of the Reserve: Types and Trends of 

Activity Levels 

Human activities in the area are generally divisible into two categories: a) 

non-whale-oriented; and b) whale-oriented. 

Non-whale-oriented activities normally include commercial vessel traffic, 

commercial and sports fishing activities, coastal development, and general coastal 
\ 

crui~ng. Whale-oriented activities include research operations, professional and 

amateur photographers and film makers, and a variety of whale watching activities. 

Sports fishing and recreational cruising can fall into either category. While 

sports fishermen would be in the area with or without the whales, and most would 

rather be fishing, a significant portion of them are likely to be opportunistic whale 

watchers. Much recreational cruising would occur without whales but many boaters 

take time out to follow whales if sighted. The same is true for aircraft. Numerous 

kayakers, however, plan a trip to the area primarily to see whales. 
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A. Non-Whale-Oriented Activities 

Vessel Traffic 

Virtually all commercial vessel traffic using the Inside Passage between 

Alaska and the lower United States and between Prince Rupert and Vancouver 

pass through Johnstone Strait and Blackfish Sound. Some of the vessels may 

actually. pass through the outer portion of the reserve; underwater noise from 

all traffic can be heard throughout the reserve. 

Vessel traffic includes fishing boats in transit, military vessels, cruise­

ship type ocean liners, tugboats with barges or log booms, tankers and cargo 

ships. Recreational traffic includes various sized motorized pleasure craft, 

sailboats, kayaks, and canoes. 

The level of activity is best described as an almost continual stream of 

traffic in the summer months. Briggs (1985) presents extensive observations on 

all boat traffic both coincidental and whale-oriented. He scanned the area of 

the reserve everyone half hour from 0600-2100 each day from July II -

September I, 1984. More than 70% of scans made for all times included at 

least one boat, with a peak from 0800-1300 in which 100% of scans included at 

least one boat. It should be noted that these figures include research and 

other whale-oriented craft, which are virtually always present in daylight at 

that time of year. Commercial vessel traffic is somewhat less constant. For 

example, tugboats with or without tows, cargo ships and tankers combined 

were present in more than 20% of the scans from 0700-2100 with a peak of 

45% at 2100 (Briggs, 1985). Further details are available in Briggs (1985). 

Trends in vessel traffic activity are difficult to determine in more than a 

general way. Annual or monthly vessel traffic counts are not normally 

II 



1 ! 

-I 

12 I , , 
I 

extracted from records of the Coast Guard Vessel Traffic Centre in Vancouver I 
that monitors the waterway. Consequently, quantitative data were not , 

I 
I 

available to look at specific trends over a number of years. The statistician 

at the vessel traffic center felt that overall large vessel traffic through the 

area may have increased as much as 25% over the last 5 years, due to an 

~ 
I 

I 
increase in shipping between Prince Rupert and Vancouver, and an increase in 

cruise ship traffic to Alaska (M. Fisher 1986, pers. comm.). Future activity I 
levels are difficult to predict, as the state of the economy is a major factor in I 
determining volume of commercial traffic. For example, logging-related traffic 

might decrease while cruise ship traffic increases. I 
Commercial Fishjng I 

Northern Johnstone Strait - Blackfish Sound has long been a prime 

commercial salmon fishing area for gillnetters and seiners. During openings, I 
the number and duration of which vary from year to year from June to I 
October, the area can be congested with several hundred fishing boats and 

nets, making it difficult for a passing vessel to navigate through the area. I 
For example, on August 20, 1970,403 fishing vessels (332 gillnets and 81 seine 

nets) were operating in the core killer whale area (Department of Fisheries I 
and Oceans, Fisheries Statistics, Vancouver). 

Activity includes seiners setting nets and drawing them into the boat, and 

gillnetters setting nets perpendicular to the shore, waiting for several hours 

and hauling the nets in. Seiners usually tie one end of the net to the 

shoreline. The activity is intense during openings, which have varied from 

approximately 15-50 days per season over the last 20 years (Department of 

Fisheries, Fisheries Statistics, Vancouver). 
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The Tsitika estuary is off-bounds to fishing, however the actual 

boundaries shift in and out of Robson Bight to some extent. There is 

definitely fishing activity within the Reserve boundaries. Also, fishing boats 

and packers often anchor inside Robson Bight before and during openings; It 

is not uncommon to see a dozen or more boats inside the reserve during 

openings. Commercial fishing openings are unquestionably the periods of 

greatest. overall human activity within the reserve area. 

Trends in fishing activity levels are illustrated in Figure 3A. The graph 

shows the total amount of gear (gillnets and seine nets) in the water each 

season in the Johnstone Strait area for the years 1962, 1965, 1970, 1975, 1980, 

and 1985. The 1985 figures are not strictly comparable, as they are for the 

entire Area 12 that extends north of Johnstone Strait (Le., the Johnstone 

Strait figure would be smaller). Commercial fishing activity in the area over 

the last ten years, 1975-85, is not higher than it was the previous thirteen 

years, 1962-75 (Department of Fisheries, Fisheries Statistics, Vancouver). 

Coastal Development 

The two main areas of concern are coastal logging operations, and public 

or private tourist-oriented development. 

Logging: Logging may have direct impacts by destruction of natural 

habitat, or indirect impacts through increasing accessibility to the area. 

Coastal logging operations typically use estuaries or bays for log dumps, 

dry land sorts or booming grounds, as has occurred in Beaver Cove, the first 

such area to the north of the reserve, and Naka Creek, the first such area to 

the south. Now that Robson Bight is protected, and all other suitable 

13 



Figure 3. Trends In Activity Levels In The Vicinity 
of Robson Bight Ecological Reserve 

A. Commercial Fishing Activity 
B. Sport Fishing License Sales 
C. Commercial Whale Watching Activity 
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locations in the area are already developed, this activity will not likely 

increase in the future. 

Land access to the reserve area will be greatly eased by construction of 

logging roads over the next few years. Figure 4 shows the proposed near­

reserve roads and the years they are expected to be completed. These roads 

will significantly increase hiking, camping and kayaking access to the reserve 

area. 

An immediate concern may be the Western Forest Products road (Peel 

Main) just to the southeast of the reserve. This road is expected to be 

completed by 1987 and will run to within 300 meters of the coast at that point 

(Western Forest Products, 1985) (Figure 4). This road will provide potential 

easy access to the Rubbing Beaches for hikers or kayakers. 

A second area to be accessed and logged by 1990-1995 is to the 

southwest of the Tsitika Estuary, just outside the proposed upland reserve 

boundaries (Wilderness Advisory Committee, 1986). This road, the Tsitika 

Main, will come within an estimated 600 m of the estuary at its nearest point 

(MacMillan Bloedel, 1985). This road is being built by the B.C. Ministry of 

Forests and is expected to be of high quality. 

Tourist-Oriented Coastal Development: The opening of the highway from 

Kelsey Bay to Port McNeil in 1979, and subsequent development of tourist 

facilities at Teleg,raph Cove (including an 80 boat marina and 110 unit 

campsite) that opened in 1981 has significantly increased use of the reserve 

area. A similar facility is planned for Alder Cove just northwest of Beaver 

Cove but no completion date is set. 
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Figure 4. Proposed Logging Activities in the Vicinity 
of Robson Bight Ecological Reserve. (Western 
Forest Products, 1985; MacMillan Bloedel, 1985) 
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Although coastal developments in the near-reserve area are not foreseen, 

promotion of the north island area and increased facilities will likely attract a 

growing number of visitors to the region. 

Sports Fishing 

Eased access to the area with the new highway in 1979, new boat ramp 

and marina facilities at Telegraph Cove in 1981, and excellent fishing have led 

to a marked increase in sports fishing activity in the last few years. 

Sports fishermen aggregate at several prime fishing locations throughout 

the area. These include Baronet Passage, Double Bay (Hanson Is.) and Weynton 

Passage. These areas are at least 7 km from Robson Bight. All are within the 

core range of the killer whales. 

All indications are that this activity will increase steadily for the 

foreseeable future. Figure 3B shows the number of sports fishing licenses sold 

in Telegraph Cove and Port McNeil from 1982-83 to 1985-86. The number of 

licenses sold in the area have increased by 63% in less than five years. These 

figures do not include fishermen who bought their licenses elsewhere. In the 

Campbell River area, just 130 km to the south, over 39,195 licenses were sold 

in 1985-86. The potential for increased sports fishing activity in the area is 

significant (Department of Fisheries and Oceans. Sports Fishing Statistics, 

Vancouver). 

B. Whale-Oriented Activities 

Researchers and Photographers 

Due primarily to the predictable and regular occurrence of whales and, in 

recent years, increased access, the Johnstone Strait area has become the 
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world's prime killer whale research and photography location. Researchers and 

photographers travel from across Canada, the U.S., Japan, and Europe to study, 

I' 
photograph, and film the whales. Research and photography generally 

necessitate following the whales closely for long stretches of time, over many 

• days. In the case of research, many years. Most of the research is based on 

individual identification of the animals which requires a sharp photograph of 

• the dorsal fin. This necessitates a close approach, as do behavioural 

• , 
observations. Recordings of whale sounds require the researcher to move in 

front of the whales, turn off engines and record as the whales travel past, 

• then repeat the procedure. High quality photographs and motion pictures also 

depend on a close approach to the animals. 

• Research and photography began in the area in the early 1970s, with 

often 2-4 boats around the whales by 1973 (G. Ellis 1986, pers. comm.). On 

• most days during the 1985 season between 4-8 boats typically followed the 

• whales. These included several pleasure craft with amateur photographers, a 

commercial whale watching boat, researchers and photographers. Nine permits 

• (6 researchers and 3 film makers) were given for work inside the reserve in 

1985. Similarly, six research permits and two filming permits were issued in 

• 1986. Not all were present in the area over the entire summer. Researchers 

and photographers primarily enter the reserve to continue identification or • recording work, and to study!photograph the beach rubbing behaviour. 

• This activity level has more or less doubled over the last ten years. 

Probably the actual amount of time that anyone whale is followed has 

• increased significantly as researchers and photographers spread themselves out 

physically and over daylight hours. 
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