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LIST OF ABBREVIATIONS 

 
alder: Sitka Alder (Alnus viridis spp. sinuata) 
 
AIA: Archaeological Impact Assessment 
 
AL: Aboriginally Logged (CMT) 

BP:  Before Present. Years before the Calendar year 1950  

BS: Bark Strip (CMT) 

CBP: Calibrated Before Present. Years before 1950 (Fedje and Mathews 2005:xxi,xxii)  

CE: Common, Current or Christian Era. This thesis was completed in 2015 CE. 

cedar: Western Red Cedar (Thuya plicata) 

CHM: Canadian Museum of History 

CMT: CMT 

CRM: Cultural Resource Management 

cypress:  Nootka Cypress, also known locally as Yellow Cedar 

FPC: Forest Practices Code of British Columbia 

GIS: Geographic Information System 

GPS:  Global Positioning System 

HCA: Heritage Conservation Act 

OM: Other Modification (CMT) 

pine: Lodgepole Pine (Pinus contorta) 

RAAD: Remote Access Archaeological Database of British Columbia 
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Figure 1-1: Xaadlaa gwaayee. Length of archipelago =  300 km 
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The immensity of the forests of these islands has been precipitated in part by unusually 

deep rich soils. When I took a forest soils course from a non-local instructor with the 

Northwest Community College, the instructor was routinely, profoundly, struck by the 

depth and richness of the soils, which always surmounted, and sometimes by degrees, any 

place he had ever been before! I have participated in surveys in areas where logging 

occurred decades ago, during the war years, and I have witnessed the stumps of Sitka 

spruce trees that were logged to build the Mosquito bombers for WWII. In one river 

bottom at Chadsey Creek, Moresby Island, the stumps remaining were all immense, 

evenly spaced, and averaged a diameter of 3 m. These trees must have been more than 

100 m tall. 

Since the beginning of industrial logging on the islands many thousands of hectares of 

ancient temperate rainforest, along with the associated human cultural history, has been 

removed from the land. Figure 1-2 shows the areas in northwest Graham Island that were 

logged prior to archaeological survey requirements as well as those areas logged since 

then. The Remote Access Archaeological Database of the Province of British Columbia 

(RAAD) appears to indicate that the majority of archaeological sites are found near the 

coast, and this is where all early industrial logging took place. Much of the west coast of 

Graham Island however has not been logged, due in large part to the difficulties of 

accessing this windward side of the island, the first point of land encountered by north 

pacific weather systems rolling in from the west. 
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Figure 1-2: Logging history of central northwest Graham Island, as shown by the Landsat 
2007 satellite photo. The lightest green areas were logged prior to the legal requirement 
for pre-development archaeological assessments, and the pink areas have been logged 
since these surveys became a requirement in 1995.  
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1.1.3 Personal experience supporting significance of research  

 

With the ratification of the Forest Practices Code (FPC) in 1995, archaeological assessment 

prior to development became a standard operating procedure (Osberge and Murphy  

1995). CMTs by the hundreds and eventually thousands became registered features within 

archaeological sites, and the local Forest District and First Nation policy of not removing 

them from the landscape created many small standing tree oases over the operable lands, 

though many such sites have also been tucked in to the edges of cut blocks. I began my 

archaeological career as a field worker, recording CMTs on Xaadlaa gwaayee two years 

before FPC came into effect. I was a crew member on a survey that was designed to better 

understand the overall presence of CMTs within 1200 m of the shoreline on all of the 

operable lands of the islands (Stryd 1994). This position included much travel by truck, 

skiff and helicopter on occasion, and was a thorough introduction to the study area and 

the forest archaeology of these islands. Then, when the FPC came into effect, I was one of 

the few trained local specialists in this particular field of archaeology, working from 1995 

to 2005 as a crewperson, field coordinator, and manager for the CMT and Heritage 
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Program of the Secretariat of the Haida Nation3. This work provided much of the rationale 

for the choice of the topic of this thesis as well as the choice of research methods. 

In 2004 I began to learn Xaad Kil4 within the community of Old Massett via outreach 

courses from Simon Fraser University (SFU). Elders of the community worked with the 

students, along with linguist and anthropologist Dr. Marianne Boelscher Ignace of SFU and 

occasionally Dr. Jordan Lachler, then of the University of Ketchikan. One course at a time, 

by 2010 I had completed the 10 course program and received the Certificate of Proficiency 

in First Nations Languages from SFU. My learning of the language thus informs some of 

this thesis. 

 

1.1.4 Substance and personal abuse  

 

There are missing pieces in our contemporary Graham Island culture that lead some of our 

people to substance and personal abuse. I contend that some of these social problems 

stem from a loss that goes back many generations, much farther back than the advent of 

residential schools. While lifeways associated with coastal activities and villages have been 

studied rather extensively, at least in the southern part of the archipelago, this region, 

                                                           
 

3 Formerly known as the CMT Inventory Program of the Haida Tribal Society 
4 A Glossary of Xaad Kil (words in the Haida language), and a Pronunciation Guide are provided as 
Appendixes 1 and 2. 
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place to another is a form of movement, change, perhaps evolution, and raven walking is 

a metaphor for the life experience, which is called wayfaring in other contexts (Ingold 

2011:141-165). At the end of this long story, Raven has changed himself into a woman and 

has been kicked out of a town for always having to eat too much. She has to eat so much 

that she must lie to everyone about it, and that is why they eventually kick her out of the 

town. At this point Raven continues walking without a direction, and that is the end of the 

story. The ultimate wayfarer, raven must move on to something else, we know not what, 

at the end of the story.  

Throughout the story Raven moves and moves and continues to experience one event 

after another, and often during these times he creates parts of the landscape of the 

islands, or cultural traditions like marriage. Hiking, movement, is thus associated directly 

with creation. At one place there is even a group or tribe that likes how he walks, and he is 

flattered. He never stays in one place for too long. Raven is creator and yet has many 

human qualities that endear him but also make people shun him, especially at the end of 

the story. He (sometimes she) is a hero, a comedian, and a hiker. He does not use boats 

very much, nor does he fly much. Raven prefers to walk. 

 

1.2.2 Hiking to Xaadlaa gwaayee, a scientific view  

 

The time of people walking to the Xaadlaa gwaayee is described by archaeologists, and it 
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CHAPTER 2: THEORY AND STRUCTURE OF ARGUMENT 

 

Since the beginning of archaeological studies we have constantly developed methods of 

investigation and interpretation, and in this chapter I shall describe how my research 

methods and associated interpretations fit into the history of archaeological studies. I 

begin by describing what archaeologists mean when they use the term post processual 

landscape archaeology, which is the branch of archaeology that I work within.  

 

2.1 Landscape Archaeology:  Theory and Practice  

 

The landscape is known as the palimpsest6 upon which cultures have written their lives 

through patterns of movement (Ingold 2011:11-13). Landscape archaeology first became a 

term used in the discipline of archaeology in England in the 1800s. In North America, 

landscape archaeology has become meaningful particularly when we consider how much 

information was lost at times of epidemics, and as we consider why our societies continue 

to struggle with environmental and cultural concerns that divide people, nations and 

landscapes themselves. 
                                                           
 

6 palimpsest:  Old English word with Latin origins, referring to the erasing of writing from a physical 
document, such as an old parchment manuscript, in order to write something else in its place. The 
palimpsest is the entire work, including the traces left behind that have not been fully erased, and 
which show through beneath the overwritten text or drawing. 
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ways on the land but about the previous generation, their fathers, who were working as 

loggers. The modern culture of the islands has been a resource based economy for 

decades, and the jobs that supported the families have been mainly in the logging and 

commercial fishing industries. One of my colleagues was older and had logged in several 

parts of the coast. His perspective, after having logged for so long and in so many areas of 

the coast, was that he wanted to see the remaining forested lands protected from 

industrial logging. We all discussed archaeology, the sites we were finding, and had 

debates from time to time about what a CMT had been used for or represented. I had the 

pleasure of working with one individual who had been taught how to harvest medicines in 

the traditional way of his family. At certain times of the year, he would take the 

opportunity to harvest medicines or cedar bark after work, if appropriate gathering sites 

were seen. I also studied Xaad Kil as a student of Simon Fraser University outreach classes 

in Old Massett as a part-time student for four years. The language classes were attended 

by aboriginal and non-aboriginal students, and Elders whose first language was Xaad Kil 

were our main teachers of pronunciation. Drs. Marianne Boelscher Ignace and Jordan 

Lachler taught us using contemporary methods. Working with local people is now a typical 

aspect of archaeologies that seek to understand temporality in First Nations cultural and 

archaeological sites, and each landscape and aboriginal group has different realities that 

can be incorporated.  
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Figure 2-1: Example of bark stripping scar approximately 5 to 15 years old. This shows the 
technique where the correct method for the bottom cut line has resulted in a healing 
growth around the cut line. 

 

lowlands, which is a huge area on the east side of Graham Island that experienced a forest 

fire around 1860. Because this stand of trees grew up since the fire, many of the cedar are 

the same age, and frequently the right size for bark harvest. Excursions to harvest bark 

were always an opportunity to spend time in the forest with family and friends, looking at 
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some surveys, we would have very large areas to look at, and would therefore spend up to 

three weeks going in and out on these trails every day to access our survey areas. The 

walk in and out was often the most enjoyable hiking of the day because movement along 

the trail was often easier than following transects across the survey areas and because 

walking at a brisk pace generated heat to keep you warm. Since the surveys were normally 

conducted from fall to spring or during the rainiest seasons, keeping warm was a 

challenge especially while standing still writing notes. 

Through my varied experiences, I have also become expert in reading maps and in field 

navigation. Between 1993 and 2012, I worked as an independent researcher and as an 

archaeologist on various cultural resource management (CRM) surveys on the operable 

lands of Xaadlaa gwaayee. As an employee of the Secretariat of the Haida Nation, I 

documented CMTs and assigned cultural values to the land. I also oversaw the work as the 

Field Coordinator and Manager of the CMT Inventory Program beginning in 1995. In this 

capacity, I soon learned to integrate the field experience and its cartographic 

representation but also experienced certain feelings in common with our ancient human 

counterparts such as the smell of water as we approached a rainforest stream, the sting of 

the sharp Sitka spruce needles as we walked by, the voice of raven, and the sight of the 

characteristic light green cedar stand. During these archaeological surveys, our senses 

constantly provided important directional clues and these inputs to our carnal bodies can 

be thought of as sensuous landmarks (Tilley 2008:272-273). While I never thought of 
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myself as a phenomenologist while living and working on the island, these experiences 

today inform my interpretation of the inland lifeways of precontact occupants of Graham 

Island. 

Since my residence is located within an old growth forest edge by a north coast river on 

Graham Island, I have developed a deep family-like connection to the trees and the 

forests. At the same time, I recognize that inland areas have been largely ignored for at 

least 150 to 300 years due to dramatic population loss and culture change after contact. 

Furthermore, large tracts of the inland forest have been subjected to clear cut logging 

which has changed the nature of the landscape. Fortunately, foresters have prepared 

detailed maps depicting forest cover information such as species composition of the 

original forest and in areas proposed for logging. These maps have been incorporated into 

this study to reconstruct the forest and to delineate areas that have been logged. Tourist 

maps depicting modern trails and important place names have also been consulted 

(BackRoad Mapbooks 2012, International Travel Maps 2007 and earlier versions) to derive 

and more holistic perspective of the environmental context for this study. 

In addition to the landscape changes resulting from clear-cut logging, the introduction of 

non-indigenous species in the mid-1900s has impacted the landscape of the island. 

Introduced species include deer, elk, racoon, beaver and rat. Deer appear to have caused 

the most devastating changes to the forests of inland regions, as they have reproduced at 

a very high rate and their forage consists of most plants in the understory of all forest 







 

 

 

38 

 

 

The fact that CMT surveys on Graham and North Moresby Islands employed mainly local   

xaadaas allows for this regrowth of interest and connection with these archaeological 

sites in the local population. Also, contemporary weavers and others may find personal 

connection to the landscape when visiting CMT sites and perhaps gathering bark in the 

same area. When returning to the forest to harvest bark, weavers may, once again, 

embody a past lifeway and continue the ancient tradition of transmitting the knowledge 

to future generations (Churchill-Davis 1996:52). A goal of this research is to provide 

opportunities for descendants and all people to enjoy these remnants of a former inland 

life.  

The perspective of the investigator is too often overlooked when reporting on 

archaeological studies, leaving the reader skeptical, because something seems to be  

missing. I may not have grown up on these islands, but I did experience the totality of 

contemporary life here. I lived a lifestyle that included the seasonal round; the harvesting 

from the land and sea to feed my family. I worked extensively in the forests as well, and I 

had fun hiking through the forest, because hiking and exploring on Graham Island may be 

recreational as well as operational, and I think that ancient people enjoyed it in this way 

as well. When the background of the investigator is quantified, though this in itself is a 

subjective process, the reader has the opportunity to know something about his/her 

perspective in the entirety of what has led them to make this or that inference, and in this 
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and sometimes that is all we have, because this place is isolated, and if the ferry does not 

come for two weeks in the winter, due to weather, you have to make do with what you 

have. For us of course, this was never a problem. We want our children to have that too, 

and it has been hard to leave the islands in order to complete this project. My 

phenomenology is a deep understanding of the landscape that has come from a familial 

engagement with it. The connections with those living in the late precontact are that we 

lead a sustainable lifestyle, for example practicing bark stripping in the way taught to us 

by the ancestors, taking just a portion of the bark, so that the tree may continue to thrive. 

They may not have thought exactly that same way about that, but it is clear that they did 

consider it important to only strip trees in a way that would allow them to continue to 

grow in a healthy way after the stripping event. I lived in the landscape that I studied on a 

day-to-day basis, unlike most researchers, so my phenomenology is not based on going to 

visit and experience a landscape, but instead, on living within a landscape, and then later, 

reflecting on that life and how it was like our ancestors, on Graham Island. 
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CHAPTER 3: STUDY AREA: ENVIRONMENT 

3.1 Physical Description  

3.1.1 Off-Shore North Pacific Archipelago 

The study area is on Graham Island, the largest land mass of the Queen Charlotte 

archipelago on the northwest coast of Canada. The archipelago is located 80 km west of 

mainland British Columbia and 70 km south of the Alaskan Islands, separated from the 

latter by Dixon Entrance. There are 150 islands in the group, five of which are relatively 

larger than the rest. The five largest, in order of size, are Graham Island, Moresby Island, 

Louise Island, Lyle Island, and Kunghit Island.  

 

3.1.2 Topography 

 

Graham Island is at the north end of the archipelago and is roughly 80 km across east to 

west and north to south. It is shaped like an inverted triangle with the bottom point cut 

off and with a significant section removed in the middle by the existence of Masset and 

Juskatla Inlets (Figure 3-1). 

In fact, the entire coastline of Graham Island is dissected by inlets and bays which vary in 

size and shape from the relatively shallow and rounded Otard and Gudal Bays, to the  
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Figure 3-1: Graham Island. 
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rivers and streams were also navigable by canoe in their lower reaches prior to industrial 

logging, which exposed these areas to extensive blowdown and increased the build-up of 

logs along their courses. 

Beaches throughout the islands vary from cobble to sand to bedrock, and are often a 

combination of these. The frequently encountered beaches with a cobble and sand mix 

underlain by a bedrock component provide habitat for clams and cockles. An important 

landscape feature encountered throughout the island chain is the ancient beach ridge. 

The raised beach is a landform that represents the high ocean still stand of the early 

Holocene, ca. 9000 BP (Fedje and Christensen 1999). Depending on where you are on the 

archipelago, this feature rises from 13 to 18 m above sea level. In some regions, the ridge 

is more pronounced than in others. The inclusive gravel and even elevation of this plateau 

feature has been used to build economic roadways for timber harvest. 

 

3.1.3 Weather 

 

The climate of Xaadlaa gwaayee is moderated by the surrounding Pacific Ocean, so that 

the range of temperature is relatively narrow throughout the year. Summer temperatures 

average 13 degrees, and in winter the average is five degrees (Pridoehl 2010). At 

elevations below 600 m, snow, while it may fall from time to time, rarely stays for more 

than a few days, while at higher elevations a snow pack will stay for three to five months. 
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the prevailing winds come from the west and move east. During the winter months in 

particular, storm clouds moving inland from the Pacific Ocean release water as they 

encounter the Queen Charlotte Range. Strong storms can develop on the east side as well 

during the winter months, and can last for several days. Hecate Strait, the water body 

separating the island from the mainland is rather shallow, about 40 m deep on average. 

When tides and storms combine in Hecate Strait, extremely treacherous conditions can be 

created for boaters, and many times during the winter months the ferry connecting these 

islands to the mainland is cancelled due to unfavourable weather conditions.  

Fog is a weather factor of note as well, particularly on the north coast of Graham Island. 

Fog can roll in quickly and completely envelope the ocean traveller. In modern times, all 

boaters use global positioning system (GPS) devices and sounders. These devices go a long 

way to providing greater safety should the fog roll in unexpectedly. 

 

3.1.4 Biogeoclimatic Description 

 

Forest types are classified for management purposes by the Government of British 

Columbia (Green and Klinka 1994). By this standard, Graham Island is included in the 

Vancouver Forest Region, which is subdivided into a number of zones, and these, in turn, 

include a number of biogeoclimatic units. The biogeoclimatic units represented on the 

islands are three variants of the Coastal Western Hemlock Zone (CWHwh1, CWHwh2, 
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Figure 3-2: Cedars with hemlock understory and salal mix in the CWHwh1. Cedar often 
occurs in groves and these groves will have various ages represented. 
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trail, it becomes an impassable barrier for much of its length. In the case of sequential 

blowdown, a trail may have to change its course drastically to avoid these obstacles 

this alpine area, this biogeoclimatic unit is characterized by shorter trees and the presence 

of Mountain Hemlock. The only difference between wh1 and wh2 is that wh1 exists on the 

windward side of the mountains and begins around 500 m in elevation, while wh2 exists 

The last biogeoclimatic unit, the MHwh1 and 2 or Wet Hypermaritime Mountain Hemlock 

Subzone, exists in all forests above the elevations of CWHwh1,2 (above 600 m) and 

CWHvh2 (above 500 m on the west side). Due to higher elevations and longer winters in 

on the leeward side and begins at roughly 600 m in elevation. They are not differentiated 

by indicator species. Cypress is often the dominant tree species in terms of percentage of 

stems with mountain hemlock being very common, hemlock and cedar usually being 

present, and spruce and pine being rare. The most common shrubs are Alaskan and oval-

leafed blueberry whereas the red huckleberry is absent. The herb layer is characterized by 

fern-leafed goldenthread and bunchberry with Indian hellebore seen in wet ground. Wet 

ground is relatively common in the MHwh and perhaps due to this particular microclimate 

as well as the lower number of deer at this elevation, herbs are more abundant. Common 

species include twisted stalks, reeds, deer-cabbage, oak fern, skunk cabbage, lady fern and 
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Figure 3-3: White wood (spruce and hemlock) within the CWHvh2, near the shoreline in 
Rennel Sound, west coast Graham Island. 



 

 

 

57 

 

 

Sitka valerian. Moss species are similar to other units, but there is less step moss whereas 

lanky moss dominates the forest floor. As in the CHWwh2, pipecleaner moss is an 

indicator species in this class in some zones, especially on the windward side of the 

mountains.  

Biogeoclimatic units are broad classifications which provide a rough idea of forest 

composition but often exclude species of importance to the human occupants of the 

island. For example, Pacific yew is not a common species but does occur in association 

with cedar in some locations and has been used to make fish hooks and bows (Stewart 

1977). Similarly, the deciduous species indigenous to Graham Island such as Sitka alder, 

Pacific crab apple and black hawthorn are not included in the tree species described in 

these units, but all of the above species have various uses, such as wood for smoking fish, 

and Pacific crab apples harvested and preserved for winter use. All of the deciduous trees 

are found within the conifer stands, but their main habitat is in new openings, along the 

edges of wetlands and along stream margins. Alder is usually the first species to colonize 

disturbed areas such as the location of slides and blowdowns. Alder is also a nitrogen fixer 

(Courtin and Brown 2001) which naturally prepares the ground for successional stages. 

 

 

 











 

 

 

62 

 

 

 

Figure 3-4:  Study Area, northwest Graham Island. The green line from Naden Harbour to 
Otard Bay is one of several GIS derived LCPs that will be described in subsequent chapters. 
It is used in this image to provide a rough guide to where this study is centered. 

 

contributing fresh water to the harbour are xuut taas.andlee, Germania Creek, Stanley 

Creek, and many other smaller, unnamed streams. The Naden River is the largest river and  

is the only stream in the harbour that supports a Sockeye salmon run. Sockeye salmon are 

the most sought after fish for preserving for the winter months because they are 
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delicious, and because, as they work to come up the river to spawn they become leaner. 

Less fat means their dried flesh will store for longer periods of time without going rancid. 

All other salmon species and trout are present in the rivers at various times of the year 

while halibut live near the ocean floor just outside the mouth of the Harbour. Salmon live 

in the harbour as well as the rivers, and other sea life found in the harbour includes 

Dungeness crab, Stellar sea lion, seals, and various bivalves.  

Topographically, gently sloped hillsides surround the harbour with the raised beach 

present at approximately 15 m elevation. The Queen Charlotte Lowlands extend from 

Naden Harbour to the Queen Charlotte Mountains about halfway up the Naden and Sgayn 

watersheds. Steep slopes between the two watersheds at mid and upper reaches create a 

shared, slightly undulating ridgeline that peaks at 600 m on average. Sgayn Mountain, the 

highest peak in the study area at 715 m, occurs in the vicinity of three passes through the 

Queen Charlotte Mountains at the top of the Sgayn and Naden watersheds (see Figure 3-

4). One of the largest lakes on the island, Eden Lake, as well as the smaller Marian and Roy 

Lakes are also part of the Naden River watershed. 

On the west side of the mountains, the entire area drains into one watershed, Otard Bay 

creek. Unlike the Naden and Sgayn watersheds, this side opens up into a broad, low 

elevation and relatively flat, forested plain, with large and small wetlands throughout. A 

small hill with a lake in the middle exists in the lower reaches, three km west of the Otard 

creek mouth. Otard Bay itself is surrounded by steep and often bare rock faces except at 
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scarcity of safe harbours, and eventually because there were few if any people living 

there. This along with all of the other cultural change and the results of the epidemics left 

the west coast areas empty of people. 

 

3.4 Conclusion 

 

Considering the devastating physical and demographic effects of the epidemics, in 

combination with changing trade networks and the resultant chaos of the time (Oetelaar 

2010), inland travel became infrequent early in the contact period. People moved away 

from west coast locations early to be more accessible to trade, and inland pathways that 

would have connected these people to villages across the islands were vacated. Resource 

use associated with inland trails was drastically reduced due to the low population 

numbers in general, and poor physical health amongst many of the surviving population 

meant fewer and fewer excursions inland. Then, the dynamic rainforest environment of 

Xaadlaa gwaayee would have quickly obscured evidence on the ground of precontact  

inland trails. Fortunately physical evidence of trails on the ground is not the only method 

for finding out where people were. What can be concluded is that travel by canoe would 

have been curtailed during winter months due to bad weather, and at other times of the 

year due to tidal and deep ocean influences, and therefore inland trails would have been 

necessary for communication and transportation during these times. How the people 
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navigated the forest would have depended on their values and specific topographical 

concerns. 
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of long house had a subterranean pit, while others did not have this feature. (Church and 

Edgars 2011). Totem poles exhibiting the lineage of the group, a legendary story, or 

perhaps a story of a particular event or set of events were erected in front of the houses 

during the contact period, but it is not clear as to whether such large and numerous totem 

poles were part of the pre-contact lifeway. No remains of free standing totem poles have 

been found archaeologically (Ames 1994:221), but this may be attributed at least in part 

to the fact that wood deteriorates quickly in the northwest coastal environment. 

Reverend Collison notes that the totem poles at Masset appeared to him as dock pilings 

when he first viewed Masset, coming into the inlet from the north (Collison 1915:111). 

The totem poles of the contact period would have attracted trading ships, as they could 

be seen from a distance, and were likely a very important landmark for ocean travelers.   

Smaller structures not employing such massive timbers were erected at resource camps 

for seasonal use associated with the various resource gathering activities of the people. 

Both the large and smaller structures typically had a smoke hole in the roof that could be 

adjusted depending on wind direction to create an outlet for the smoke created by indoor 

fires. Fires were used not only to heat the inhabitants but, in this wet climate, they were 

also important for preserving food by drying, particularly when the sun was not 

cooperating. The planks and bark boards used in the large frame houses may have been 

moved to be used at the resource camps on a seasonal basis, as cedar planks and bark 

boards were a valuable, moveable commodity (Hebda and Mathewes 1984:711).  
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Figure 4-1:  In the Double Line River feature database, rivers wider than 20 m become 
Double Line Rivers.  
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In modern times, when there is a church funeral, the burial of the deceased is done in the 

community graveyard, and following that there is a tea, which is a gathering where light 

drinks and food are served. One or more years later, or when the family can afford it (van 

den Brink 1974:265), there is another ceremony to move the head stone and place it at 

the grave. The Headstone Moving Ceremony continues to be practiced today. At this time 

you must end your crying for the person who has passed. A large dinner takes place; a 

ceremonial event where people are asked to relate their stories of the deceased to all 

present. Payments are given to people who manage the ceremonial rights, such as the 

actual moving of the head stone, and wiping of it once in place. These payments are not a 

re-distribution of wealth but instead to pay for what the person has contributed, and to 

recognize them for witnessing the event (Barney Edgars, personal communication 2012). 

Reincarnation is a traditional belief. A child may be born and assume the spirit of an 

ancestor at birth or even at a later time (Boelscher 1989). Parents look for traits of a 

deceased person in a child and then they announce that the child is the reincarnation of 

that person. Gagiid is an important human / animal / spirit that comes onto the land 

when someone dies from drowning. They can travel on land or water and if they hurt 

themselves they will start to remember their old life as a human and become sad. 

A shaman (sgaagaa) was a specialist who might be engaged to cure someone of a disease 

of the body or mind, assist with child birth, and sometimes the shaman was asked to be 

present to determine the reincarnation of the child at the birth. Both men and women 
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through the tradition of storytelling, but the fact that inland activities are a focus of some 

stories may indicate that more inland activities took place in the late precontact. 

 

4.2.3 The Seasonal Round of Northern Graham Islanders 

 

Gathering and hunting those things that sustained and enhanced life was important to the 

xaadaa in terms of how they approached and thought of inland areas, and the times of 

ripeness dictated when some inland expeditions took place. Cultivation of some plants, 

and enhancement of environments to increase productivity of food species was a 

possible, if not likely, adaption in the late precontact on Xaadlaa gwaayee, in the same 

way as in other parts of the Northwest coast (Groesbeck et al. 2014). The cultivation of 

potatoes during the contact period, which the xaadaa excelled at and profited from, may 

have been an expression of an understanding of cultivation that had its roots in a 

precontact system. The harvest of cedar and cypress products, including the wood, bark, 

and roots, for use in the building of homes, canoe making, weaving of clothing, and for 

making implements such as rope, canoe bailers and storage boxes, took place a specific 

times of year, dictated not only by ripeness, but also by logistics. During my life a resident 

of the islands, I have participated in the harvest and preservation of many species 

throughout the seasons, and through this activity, I understand something of the ancient 

lifeways of working with the seasons of ripeness, the tides, and the weather. I also 
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modern times, as was likely done in the past, a large portion of fresh halibut is sliced and 

dried in the sun and wind on large racks, and packed away for later consumption. 

Late spring and summer are the times when most berries are ready, and Sockeye salmon 

are returning to their streams of origin. The aboriginal food fishery for Sockeye, in modern 

and past times, takes place in intertidal environments, with rising tides being the times to 

prepare to pick the fish from the nets that have been strewn across a section of river. In 

the past, fish weirs and other kinds of capture systems were used to funnel or corral the 

fish for easier procurement (Blackman 1985:10, 11). In Naden Harbour, and the Naden 

River specifically, Sockeye usually return in July though the date at which they come up 

stream can vary depending on the amount of rain that has come down in the preceding 

weeks (Barney Edgars personal communication 2005). Sockeye was one of the preferred 

salmons for preserving because of its predictable seasonal abundance, and probably 

because once it comes up river it is less fat than other salmons, and therefore provides a 

more stable dried product. Other salmons are harvested at this time as well, their flesh 

being eaten fresh and some dried and/or smoked for preservation for winter or for trading 

purposes. Salmon eggs were eaten and preserved, and salmon heads might be buried in 

the ground and dug up later for eating. Martens would be trapped or snared at this time, 

as they attempted to access smoke houses containing the fish (Brown via Blackman 1976). 

Marten skins were used to make blankets (Swanton 1908:676).  
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Now in the early to mid-summer, the harvest of cedar and cypress bark could take place 

on harvesting expeditions when groups of people, (women in the gyaahlang), used trails 

that went inland that may have generally followed the banks of streams (Swanton 

1908:570-573, Oliver 2007:11). Cedar was the most important material of the lifeways of 

the xaadaa. Clothing, canoes and bark boats, ladders, rope, baskets, diapers, houses; 

almost everything but food and medicine could be created from the ts'uu (Western Red 

Cedar). For the xaadaa, the inner bark of cedar and cypress (also known as yellow cedar) 

provided many of the physical amenities of life because the fibers are durable and 

versatile. This activity takes place in the summer when the sap is flowing between the 

bark and wood layers, allowing efficient, slick bark stripping. Bark stripping is an activity 

that might take place in conjunction with Sockeye salmon fishing, as the season of 

availability or ripeness is concurrent. Cedar dominated forests full of bark stripped CMTs 

near to salmon fishing areas have been recorded (Province of BC 1950 to present). The 

bark that is stripped for the purpose of weaving has the hard and dry layer removed in the 

forest, and the remaining supple bark is bundled for transport. Once home, the material 

might be stored for a time and later re-freshed by submersing it in water. The material is 

then further processed by splitting the fibers which, if the bark is very straight (highly 

desirable), are split by hand into nice long, straight pieces used to weave capes, hats, 

shoes, and other items of clothing (Figures 4-2, 4-3 and 4-4). Thicker inner bark from older 

trees would be used to make floor mats and stronger baskets. The resource was cultivated 
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Figure 4-2: Lovisa Thompson with her freshly harvested cedar bark. Central Graham Island 
2010. 
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Figure 4-3: The outer bark is removed and left on the forest floor and inner bark is 
bundled and brought back to the village for additional processing, and eventually weaving. 

 

Figure 4-4: Cedar bark hat by Lisa White. Old Massett. 
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deaths of relations. High bush cranberry was also a resource of inland areas that was 

harvested on lake sides. This plant has become extinct on the majority of the islands due 

to deer foraging. 

In the fall, small hemlock boughs were taken to make grouse snares (Brown as per 

Blackman 1976), and as grouse do not frequent the coast, this activity would take place in 

the forest. Grouse begin to move to the upper elevations at this time, and therefore their 

movement would have been predictable. Along the coast, Chum salmon started to come 

up some rivers, and were harvested, smoked and dried for the winter. This salmon is 

known to be a favorite of the Elders (Barney Edgars personal communication) and like 

Sockeye, dries and preserves well due to the low fat content. In October, crabapples 

become ripe and are harvested in coastal areas, or areas where there are large openings 

in the forest on the edges of grassy wetlands. Crabapple trees in more sheltered forest 

areas do not produce fruit. While crabapple picking may not require movement inland, it 

does require knowledge of where they are growing and producing well. At Yaan, the 

village site that is across from Masset, a profusion of crabapple trees are found behind the 

old house line in one section of the village site, which is speculated to indicate cultivation 

of these trees, at least during the early contact period (Church and Edgars 2011). At this 

site we also find remnant patches of nettles and mint, both of which are plants that are 

only found on Graham Island at places where people lived (cultivated). There is also an 

interesting stand of cedar trees at Yaan that appear to be even aged, which is not typical 
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Pacific Yew, which was used for the making of bows, octopus harvest sticks, and fishing 

hooks likely took place at the same time as cedar wood harvest because Yew and Red 

cedar appear to have a symbiotic relationship, as you never see Yew without cedar 

present. Large and small dug-out cedar canoes were created from the logs of massive 

trees, the remains of some unfinished canoes attesting to this, still present in the forest. 

The quality of some cedars, especially prior to industrial logging, was perfect for making 

freighter canoes that could haul people and trade goods to and from the mainland. In fact, 

the canoes of the xaadaa were so good that they were traded with other groups 

(Blackman 1985:12, 13).  

 

Figure 4-6:  Example of an Aboriginal logging CMT (AL). Note: A thick layer of moss 
approximately four cm thick covers all parts of felled CMTs in the northern rainforest 
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Figure 4-7:  Western Red Cedar exhibiting interior cavity. Trees that take this naturally 
occurring form may continue to grow for centuries and may be used to shelter and 
maintain a camp fire in this wet environment. 

 

In the modern period a major trade of foods and hand-crafted goods takes place at the All 

Native Basketball Tournament in Prince Rupert, BC each February. People from up and 

down the coast come to trade, and the tournament has become a way of bringing people 

together for a large annual multi-First Nations cultural gathering. The All Native appears to 

be partly, or largely, a continuation of the tradition of the potlatch. These invitational 

gatherings were one of the traditional ways of spreading wealth and cultural traditions on 

the northwest coast (Clutesi 1969, Boelscher 1989). In the late precontact, because of the 
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treacherous weather during the winter months, ceremonial and festive gatherings would 

have been attended by people who could travel safely to the gathering. Proximity in terms 

of travel could limit the attendees and therefore people from around the archipelago 

would have participated in local events, as might the people from the islands of southern 

Alaska. The ceremonial songs of the northern xaadaa include words and entire songs that 

are of Tlingit origin, attesting to the interrelationship of ceremonial and trade events 

amongst these groups. 

Some of the items that the xaadaas used for export were cedar canoes, slaves, shell, 

seaweed, and dried halibut. They traded with the Tlingit in the north for their moose and 

caribou hides, copper, and Chilkat blankets which, in the late precontact, were woven 

from Mountain Goat hair. From the Tsimpseans to the east, they typically acquired 

eulachon grease, dried eulachons and soapberries (Blackman 1985). Cedar bark and 

spruce root woven items might also be traded (Blackman 1982). These trade expeditions 

took place in the late summer, when the eulachon grease was ready, and when the 

harvest of preserved foods was ready for export. Eulachons, a small oily fish found in 

abundance in large mainland rivers in the spring, was not found on the islands in 

abundance (Campbell 2011), and was therefore an important resource that could only be 

obtained through trade off-island island groups. 

As found in the ethnographic record, and through modern experience of living from the 

wild products of the land and sea, the seasonal round of hunting and gathering took place 
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them. Perhaps Otard Bay is a place where there is snow at certain times of year, or at 

some time in the past it was.  

 

Discussion and Conclusion 

 

As part of the seasonal round, xaadaas went inland to gather foods, medicines and 

material resources, but they also hiked through the interior of the islands for social 

interaction at villages far from their own. Cedar was abundant and of the highest quality 

in Naden Harbour, but of lesser quality and relatively scarce on the west coast of Graham 

Island at Otard Bay, as indicated by biogeoclimatic data (Greene and Klinka 1994) and my 

personal experience in the area, having hiked and worked there fairly extensively (See 

Appendix 4). Furthermore, there are no known Sockeye streams on the west coast of 

Graham Island. Therefore, it is likely that west coasters came to the Naden Harbour 

watersheds to obtain cedar and cypress bark, or conversely, Naden Harbour residents 

brought cedar and perhaps Sockeye over to the west side for trade. Ethnographic 

accounts from the 19th and early 20th centuries mention a trail in the Naden River 

watershed that went far inland, a trail that had been used for cedar resource collection 

but which was in poor shape by the time it was observed, which is indicative of the state 

of inland culture by this time. The existence of an inland group that lived by Eden Lake, or 

by one of the other lakes in the Naden Harbour watershed, provides another possible link 
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to the function of an inland trail here. This inland trail system would probably have been 

used for communication and trade during the winter months when travel out in the open 

ocean was perilous. The winter months were not a time for gathering much food along the 

coasts. Inland trail use probably increased in the fall and winter months as people 

accessed cedar groves for wood products and hunted bear and caribou. The notation of 

Brown in 1866 of an inland village at what could be Eden Lake, along with the 

ethnographic information from a government commissioner in the late 1800s regarding 

the camp 5 km inland on the Naden River at Kose, shows that people had camps and 

permanent villages inland on Graham Island and these would have been destinations and 

stopping points on the trails. Finally, as demonstrated by the k'aawhlaa (Sit Down and 

Reveal Oneself) song and dance performance, youth would go into the forest to find their 

spirit. Inland areas were certainly spiritual places, and plants found when on inland forays 

were used in ceremonial and ritual ways in the culture, indicating the sacredness of inland 

regions. The Forest People maintained the nature of inland areas by ensuring that the 

harvest of bears was done in the right, respectful way, and if it was not done in this way, 

famine could be the result. The Daughters of the River lived the farthest inland, at the 

heads of watersheds, and therefore may have been like spiritual companions to hikers far 

inland.  
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In the following chapter, an analysis on place names and historic maps provides the next 

layer of ethnographic and language information to build on this research into the inland 

lifeways of northern Graham Island. 
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has helped direct the methods of archaeological investigation. In these times of land 

claims by aboriginal groups, archaeological and ethnographic studies are often conducted 

to help delineate aboriginal territories. Questions of territorial divides, of whether these 

divides were part of the precontact culture of a region, and how the territories were 

managed in the past, for example, need to be answered so that the consultation with the 

appropriate groups may be done when land and resource development is desired. In 

Canada, archaeological investigations take place as a matter of course and law prior to 

these developments and ethnographic information can help to refine archaeological 

survey methods. To this end, archaeologists currently use the ethnographic and 

geographic information contained in indigenous language, including indigenous place 

names. For example, Oetelaar and Oetelaar (2011) used ethnographic and topographic 

information to delineate the homeland of the Blackfoot First Nation and the seasonal 

lifestyle and patterned movement of these semi-nomadic bison hunters. Place names, 

such as those assigned to mountain tops in the foothills region, identify important 

landmarks that would orient the group as they conducted their seasonal round of this 

portion of the Great Plains of North America. 

Archaeological surveys add a layer of physical information that can substantiate or 

challenge the extent of the homeland and the models of seasonal movement. As new 

developments, such as oil and gas or mineral exploration, are investigated by Cultural 

Resource Management (CRM) specialists, territories may be re-defined. Unfortunately, at 
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this time, there is a slight to significant disconnect between scholarly archaeological 

research and the information constantly coming into provincial management agencies as a 

result of CRM work. The approach used in this thesis incorporates the results of this 

applied research with academic archaeology to understand the inland lifeways of 

precontact Graham Islanders.  

 

5.1 Mapping Territorial Lines 

 

A local example exists south of the study area where there is a set of archaeological sites 

that were recorded between 1998 and 2003 that seem to indicate the presence of a 

particular group due to the unique nature of the sites. The name of the group is the Pitch-

Town-People. Ethnographic notes from Swanton (1905a:90-91) record how these people 

were known to have lived at Kaysun, an ancient village and territory located at the 

northwest end of Moresby Island, not far from the southwest extent of Graham Island. 

The legendary accounts of this group indicate that they were a separate group of xaadaas 

that did not participate in the same cultural practices. The legend says that they did not 

have a clan or moiety system, were large in stature, and did not associate with other 

groups along the archipelago (Gold 2004; Kii7iljuus/Wilson 2005). Between 1998 and 







 

 

 

136 

 

 

 

 

 

 

  

 

 

 

 

Figure 5-2: Spruce CMT at Awun River, Masset Inlet, central Graham Island.  
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It is possible that the difference in technique for extracting pitch and cambium indicates a 

cultural/territorial change on the landscape, and may be a topic of further study on the 

use of territorial markers on Xaadlaa gwaayee. Therefore, it is possible that CMTs can 

serve the modern purpose of delineating the territories of tuulang (clans). I shall leave this 

concept for now and turn to language as the map, where territoriality may be implied by 

one or two place names even though this is not the focus of the discussion19. 

 

5.2 Indigenous Language and Place Names in the Study area 

 

Language is formed by the response to the life situation and is continually evolving. 

Notably, aboriginal languages tend to be more focussed on action than objects, and 

therefore the verbs contain most of the important information. The following analysis of 

verbs and nouns that describe how humans experience the landscape provide a window 

into the prehistoric thought patterns of the people. Moreover, indigenous place names in 

the study area appear to reflect the importance of place at the time of ascription and in 

some cases beyond that time frame. 

                                                           
 

19 Xaad Kil has several dialects that are distinct, and even with the community of Old Massett, the 
ancestral families of my Elders who taught me this language came from Yakoun River, Alaska and 
Old Massett, and each of them had different accents and ways of saying certain words or ideas. In 
the ancient past, who you were was indicated very specifically by how you spoke the language. My 
Elders were protective of their dialects, as they taught me the specific pronunciations.  
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Figure 5-4: Charles Smith, Off-Shore View Map Circa 1930. 
F/3/Sm5, Image Courtesy of the Royal BC Museum 

Figure 5-5: Detail of Figure 5-4. English place names within the study area are Stanley R, 
Naden Lake, Marian Lake, Naden Flats, and Point Isl., whereas the rest of the names are in 
Xaad Kil.  
F/3/Sm5, Image Courtesy of the Royal BC Museum (cropped by the author) 
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Figure 5-6: Map of British Columbia, Lands and Works Office, Victoria, 1871, case study area 
section only. Note: The border on the left side of this cropped version of the map marks the 
western margin of the entire map. 
Copyright © Province of British Columbia. All rights reserved. Reproduced with permission of the 
Province of British Columbia. 
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Figure 5-7: 1916 Canada Department of Mines, Geological Survey, Map 176 A, Graham 
Island, Queen Charlotte Islands, British Columbia. Detail of West Central Graham Island 
Spatial and Numerical Desk, Taylor Family Digital Library, University of Calgary 
Contains information licensed under the Open Government Licence, Canada. 
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Figure5-11: Department of Lands and Forests, Dominion of Canada, British Columbia, 
SW Section, 1945, Detail. The dotted red lines are inland trails. 
Copyright © Province of British Columbia. All rights reserved. Reproduced with permission 
of the Province of British Columbia. 
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Synopsis of the Historic Maps  

 

The linguistic data and information from historic maps aid in establishing the locations of 

important places such as trailheads and passes as well as the approximate routes of inland 

trails through the study area. The indigenous words and place names combined with the 

historic map information show that inland areas were accessed both in prehistoric and 

historic times, possibility using the same routes or sections of old trails. Although the 

principal route across Graham Island in this study area is depicted on several maps, the 

most detailed representation of the old trail from Naden Harbour to Otard Bay appears on 

a 1919 map. On this map, the trail originates near the mouth of Stanley Creek, although 

an eastward extension to the Naden Whaling Station is depicted on another map. On the 

1945 map, an historic trail extends along the high ground between Davidson Creek and 

Naden River through the mountains and on to Otard Bay on the west coast of Graham 

Island with a northern extension to Tiiaan village. On an earlier map of the study area, the 

trail is depicted as following the north shore of Davidson Creek. Given the points of origin 

and destination, I will now use Geographic Information Systems to evaluate the relative 

merits of alternate pathways across the study area. 
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CHAPTER 6: VISUALIZATION AND SPATIAL ANALYSIS: GIS AND REMOTE SENSING 

 

In an attempt to develop a better model for predicting archaeological potential in inland 

areas, I have examined the environmental context of the Graham Island rainforest, the 

ethnographic accounts of and linguistic evidence for inland lifeways, and the historic maps 

showing the rough locations of historic inland trails from Naden Harbour to Otard Bay. In 

this chapter, I will use GIS as another tool for predicting where precontact inland trails 

may have existed and associated archaeological potential. GIS allows us to create 

cartographic representations that incorporate disparate sorts of research data and to 

explore spatial, temporal, and other relationships among these data20. I use the Spatial 

Analyst and the 3D Analyst in ArcGIS10 to consider Least Cost Paths (LCP) and Viewsheds 

and how they relate to ethnographic, historical and archaeological data, towards refining 

the archaeological potential model. 

Passive Remote Sensing is a second cartographic and spatial analytic tool that I use to 

visualise the landscape and interpret the results of GIS analyses. By importing files from 

the GIS to Google Earth it is possible to visualize the landscape and archaeological 

potential using three dimensional and multi-directional views21. Also, historical aerial 

                                                           
 

20 The program used for this project is the Environmental Systems Research Institute, ArcGIS 
Desktop: Release 10 
21 Google 2014, Google Earth. Available at http://www.google.com/earth 
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photography and orthophotos have been used to understand how water bodies may 

change over a period of 80 years, using the 1933 National Air photos, the oldest set of 

aerial photos available for my study area. 

 

6.1 GIS Analysis 

6.1.1 Software and Datasets 

ArcGIS10, a software program created by Environmental Sciences Research Institute (ESRI 

2011), is the only GIS software used in this study, although other software was 

considered. Varicost software was considered because it was employed by Bell and Lock 

(2000) to analyze ancient trail routes and because this program places an emphasis on the 

use of the side hill for human walking. The sidehill is an even elevation along a hillside that 

either stays the same or changes gradually, and it is often the best place to hike from one 

place to another through mountainous regions, even though it may add some distance to 

the hike. Other research has shown that the side hill is the preferred route of travel in hilly 

and mountainous regions (Pingel 2010), as it reduces effort, and provides views of 

adjacent landscape features, such as the opposite side of a river valley. Varicost software 

is now outdated, and upon consideration of the time frame for acquiring an outdated 

software package, the learning curve involved, as well as the potential difficulty in 

incorporating outputs from the software to the ArcGIS10 project geodatabase, I decided 
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to forego this option, even though it had potential for my study area, where side hill and 

ridge line travel are often the best options. Instead, I chose software that was available to 

me through the University of Calgary Archaeology and Geography Departments, which is 

the current industry and government standard, ArcGIS Version 10 by ESRI. This software 

provided a host of options for continued analysis, and is most readily available to other 

researchers now and in the future. 

 

Data Format 

 

Since the topic of this thesis applies to management of material and cultural resources in 

the Province of British Columbia, I chose to use the current British Columbia Provincial 

Standard Coordinate System, PCS Albers, and the Albers Projection as the format of my 

GIS. I was able to obtain all of my data from provincially based sources without the need 

for re-projection and hence forego any possibility of data compatibility issues. The 

datasets acquired for this project and their sources are listed in Table 6-1.  
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Table 6-1: The geodatasets used in this project 

Name of Dataset Source 
Digital Elevation Model (DEM) GeoBC, Province of British Columbia 
Slope raster GeoBC, Province of British Columbia 
Remote Access Archaeological Database 
(RAAD) 

Archaeology Branch, Province of British 
Columbia 

1937 Air photos Haida Gwaii, digitized GeoBC, Province of British Columbia 
20 m Elevation Contours Haida Gwaii GeoBC, Province of British Columbia 
2007 Orthophotos Haida Gwaii GeoBC, Province of British Columbia 
Coastline BC GeoBC, Province of British Columbia 
Double Line Rivers Haida Gwaii GeoBC, Province of British Columbia 
FWA_ASSESSMENT_WATERSHEDS_POLY_HG GeoBC, Province of British Columbia 
FWA_NAMED_WATERSHEDS_POLY_HG GeoBC, Province of British Columbia 
FWA_WATERSHEDS_POLY_HG GeoBC, Province of British Columbia 
Lakes Haida Gwaii GeoBC, Province of British Columbia 
Ocean BC GeoBC, Province of British Columbia 
Streams Haida Gwaii GeoBC, Province of British Columbia 
Wetlands Haida Gwaii GeoBC, Province of British Columbia 
Indian Reserves Haida Gwaii GeoBC, Province of British Columbia  
Bathymetry_bc_eez_100m Living Oceans Society 
Merge_2002_2003CMTJan6_Project Millennia Research Limited 
CascadiaCMTs2005_Project Millennia Research Limited 
 

 

6.1.2 Traditional LCP Analysis 

 

The LCP is a set of algorithms that may be applied to a raster dataset to find the least 

costly route, in terms of construction and actual usage, for a new road or pipeline from 

one specific point on the landscape to another. As defined by ESRI, 
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ArcGIS > Spatial Analyst > Math Algebra > Raster Calculator. 

The function input is:  

6*Exp(-3.5*Abs(decimal slope raster dataset+0.05)) 

The output is a new raster dataset / cost surface wherein each pixel represents a set of 

values dictated by the function, those values being velocity. Higher speeds are 

represented by darker cells. I multiplied this raster by 1000 to obtain velocity in m/hr. 

 

Conversion of the Velocity raster to a Travel Time raster  

 

An LCP in terms of travel time is the purpose of the application of the Hiking Function and 

in order to obtain a travel time raster, the distance across a cell is divided by the velocity 

raster (Travel time = distance/velocity):  

Spatial Analyst > Map Algebra > Raster Calculator 

All of the datasets I have used for this project are 30 m resolution. According to the 

metadata of the parent dataset, the GeoBC Digital Elevation Model, each cell is 25 m 

across and 25 m high, which means that the diagonal on each cell is 35.355 m: 

a2+b2=c2 

I performed a basic calculation to find the average distance through a cell, based on the 

three dimensions and found that the average distance when walking across a cell, 

whether straight through or on the diagonal or mixed, would be 28.451 m. 
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a+b+c) / 3 

I then added 2.5 m per cell to account for natural obstacles such as large trees, root wad 

holes and patches of Salal bush24 to obtain an average distance across a cell, in this 

environment, of 30.952 m. The distance across a cell was then divided by the velocity 

raster: 

Spatial Analyst > Math Algebra > Raster Calculator 

to provide a new raster dataset that represented average travel time through each cell in 

hours. 

The final step is to run the LCP tools on the travel time raster from Naden Harbor to Otard 

Bay and then Otard Bay to Naden Harbour.  

ArcGIS > Arc Toolbox > Spatial Analyst > Cost Distance > Cost Path 

I also ran the LCP processes using an unconventional approach, on the velocity raster, the 

output of which can be interpreted as the lowest velocity path.  (Figures 6-2, 6-3, 6-4). The 

travel time LCP represents the most economical way in terms of time for a human to 

move from one trail head to the other.  

 

                                                           
 

24 This is derived from personal experience in this unique environment. Trees often reach 
diameters of 2 m, and salal patches can be large, and very hard to walk through, so they would 
have been skirted. The pathways used by humans and bears along the lower reaches of waterways 
and along ridgelines would be straighter and 2.5 m is meant to be an overall average in this 
environment, of distance to be added due to obstacles to a straight path over a 31 m distance. 


















































































































































































































































































































































