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EXECUTIVE SUMMARY 

This report describes the results of a review of known and potential archaeological 
resources in the southern part of the Chilliwack Forest District, and recommendations for 
an interim cultural resource management in the absence of a detailed archaeological 
overview assessment (AOA).  The study was undertaken on behalf of the Ministry of 
Forests and in co-operation with the Sto:lo Nation. 

The project involved three main phases: (1) data review and preparation (2) GIS model 
development, implementation and evaluation, and (3) reporting and preparation of GIS 
deliverables.  This study does not constitute an archaeological overview assessment, as 
commonly defined by the Ministry of Forests and the Archaeology Branch..  As such, it 
did not include a detailed literature review or extensive community consultation. 

The primary objective of the study was to develop an archaeological resource 
management plan for use in the southern part of the Chilliwack Forest District, pending a 
more detailed archaeological overview assessment (AOA) that may be funded in the 
future.  Related study objectives included a review of all archaeological data for the study 
area, preparation of GIS coverages of data pertinent to archaeological site modelling, 
development of predictive models designed to assess the relative potential for certain 
types of archaeological sites, and the establishment of a provisional management strategy 
for culturally modified tree sites. 

Modelling results categorized the study area according to three land classes: Class I 
represents the highest predicted archaeological site potential (including density and 
variability); Class II represents moderate site potential, and Class III represents low 
predicted site potential.  The models assigned  110,679 ha. (13.5% of the study area) to 
Class I and 26,488 ha. (3.2%) to Class II, for a total of 137,127 ha. (16.7%) of Class I or 
Class II land.  Archaeological field assessments are recommended for these areas prior to 
any land altering development. 

Due to a lack of data for the District, models were not developed for culturally modified 
trees.  A proposed interim CMT management plan is presented in the report.  The plan is 
consistent with a recent draft CMT management procedure prepared by the Vancouver 
Forest region. 
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1.0 INTRODUCTION 

This report presents the results of an archaeological review and GIS analysis of 
archaeological site potential in the southern Chilliwack Forest District.  The study area 
encompasses all or portions of fifty-five 1:20,000 scale TRIM map sheets, roughly 
between Sawmill Creek and Mission (Figure 1).  The project involved three main phases: 
(1) data review and preparation (2) GIS model development, implementation and 
evaluation, and (3) reporting and preparation of GIS deliverables.  This study does not 
constitute a formal archaeological overview assessment, as commonly defined by the 
Ministry of Forests and the Archaeology Branch.  As such, it did not include a detailed 
literature review or extensive community consultation. 

1.1 Objectives 

The primary objective of the study was to develop an archaeological resource 
management plan for use in the southern part of the Chilliwack Forest District, pending a 
more detailed archaeological overview assessment (AOA) that may be funded in the 
future.  Related study objectives included a review of all archaeological data for the study 
area, preparation of GIS coverages of data pertinent to archaeological site modelling, 
development of predictive models designed to assess the relative potential for certain 
types of archaeological sites, and the establishment of a provisional management strategy 
for culturally modified tree sites. 

1.2 First Nations 

Several First Nations groups consider the study area to be within their asserted traditional 
territories.  They include: the Sto:lo Nation, a largely political organization currently 
consisting of nineteen member bands; the Katzie, Yale, and Chehalis First Nations, all of 
which are politically independent, and the In-SHUCK-ch Nation.  

First Nations consultation was not within Golder Associates’ scope of work.  All liaison 
was coordinated by Mr. Dave Hobbs, Aboriginal Liaison Officer for the Ministry of 
Forest (Chilliwack Forest District).  The project was undertaken in cooperation with 
Sto:lo Nation. 
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2.0 ARCHAEOLOGICAL DATA REVIEW AND QUALITY CONTROL 

Archaeological predictive modelling typically uses information about the nature and 
distribution of known archaeological sites when making predictions about where 
unidentified sites may exist.  To maximize predictive ability, it is essential that the known 
site data be as reliable as possible.  To this end, attempts were made to: 1) collect all 
archaeological site information within the study area; 2) ensure that the major data 
sources were consistent; and 3) plot the sites as accurately as possible on the TRIM base 
maps. 

Archaeological data on file with the Archaeology Branch were reviewed for accuracy and 
consistency, and identified errors were corrected if possible.  Sources of archaeological 
data included the Provincial Heritage Register Database (PHRD), 1:50,000 scale site 
location maps from the Archaeology Branch, sketch maps from the original 
archaeological site inventory forms, and the Archaeology Branch GIS point coverage and 
associated database.  Original site inventory forms were not available for review. 

To supplement the data supplied by the Archaeology Branch, twenty-two archaeological 
site records and survey coverage data were obtained from the Sto:lo Nation.  This 
information represents recent field results that have not yet been incorporated in to the 
provincial heritage register.  Survey coverage data from other archaeological impact 
assessments completed in the District were also obtained and digitized. 

2.1 Geo-Correction of Site Locations 

At the time of this report there were 486 known archaeological sites located in the 
southern Chilliwack Forest District (including sites identified by the Sto:lo Nation but not 
yet in the Provincial Heritage Register).  It was initially proposed that original site 
inventory forms and sketch maps, 1:50 000 scale site location (paper) maps, and digital 
site locations and databases would be compared, and misplotted site locations would be 
corrected as necessary.  However, due to Archaeology Branch restrictions on access to 
site forms, it was only possible to obtain the sketch maps, not the site forms.  As a result, 
sketch maps (where available) were used as the primary source to hand plot site locations 
onto TRIM maps, and for comparison with those plotted by the Archaeology Branch on 
1:50,000 National Topographic System maps or in the Archaeology Branch GIS 
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coverages.  It was assumed that the original sketch maps were the most reliable data 
source, as they were based on field observations. 

Some sketch maps did not contain enough detail to accurately plot the site location.  In 
these cases, site location and access descriptions in PHRD were used to supplement other 
data sources.  For some sites, no data source was adequate to confidently plot the site 
locations, and in these instances, the 1:50,000 Archaeology Branch site location was 
assumed to be correct. 

Numbers were assigned to each archaeological site record in the GIS database to indicate 
the confidence of the location plot, as follows: 

1. Corrected location - site has been plotted and is believed to be in the most 
accurate location possible at a scale of 1:20,000 (72% of sites).  

2. Partially corrected location - site has been plotted based on incomplete 
information, but is believed to be correct.  Unable to evaluate accuracy due to 
incompleteness of data (5% of sites). 

3. Uncorrected location – inadequate information available on sketch map to plot, 
or no map available (20% of sites).  

4. Site disregarded – site represented in the database but information was too vague 
to confirm its existence.  These sites were not used for any calculations or 
analysis (3 % of sites). 

Five archaeological sites (DgRj-003, DgRj-005, DgRi-002, DgRi-003, and DgRi-004) 
appeared on the Archaeology Branch NTS maps and in the PHRD, but were not 
represented in the Archaeology Branch GIS data.  Using PHRD data fields (i.e. site 
location, access, UTM coordinates, latitude and longitude) and information from the 
Sto:lo Nation, these sites were added digitally to the database and GIS archaeological site 
coverage, although the locations could not be checked against any other data source. 

2.2 Determination of Site Dimensions 

Points in GIS coverages represent hypothetical coordinates in space that could be roughly 
equivalent to only a few centimetres area.  In order to more accurately represent the 
archaeological site locations, the GIS point coverage was converted to a polygon 
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coverage based, where possible, on actual site dimensions.  The site dimensions (in 
square metres) were determined using sketch map and/or PHRD data, where available, 
and circular polygons representing the area of each site were created.  Dimensions were 
obtained for 314 (65%) of the known sites.  For sites lacking dimensional data, median 
values for sites of the same type were used. 

It is noted that these polygons are only an estimate of the total area covered by an 
archaeological site, and they were not intended to represent the shapes of the sites.  
Digitizing the actual site boundary would be a more accurate method of creating site 
polygons in cases where sketch maps are unavailable. 

2.3 Negative Site Data 

Information about locations that have received archaeological attention but where no sites 
were found — sometimes known as negative data — can be valuable for predictive 
modelling.  Over the past several years, a number of proposed forestry developments 
have received archaeological field assessments in which no heritage sites were found.  To 
the extent possible, these “non-site” locations were digitized and added to the GIS data to 
be used to help evaluate the predictive models developed during this study. 

Non-site information was gathered by contacting forest licensees operating in the project 
area, and from  the Sto:lo Nation.  A total of 1,084 ha. of surveyed land (0.1% of the 
study area) was digitized and classed as containing no archaeological sites. 
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3.0 ARCHAEOLOGICAL REVIEW 

3.1 Site Types and Distribution 

Following the British Columbia Archaeological Site Inventory Form classification 
scheme, Table 1 and Figure 2 summarize the distribution of recorded site components in 
the study area.  Note that the total number of site components (n=743) significantly 
exceeds the number of discrete sites (n=486), as many sites have multiple components 
(e.g., habitation, lithic scatter, cache pit).  Aboriginal settlement patterns differed 
markedly following contact with Euro-Canadians, partially in response to shifts in the 
subsistence economy and as a result of disease.  This project focused on pre-contact 
archaeological sites, particularly those dating to the past 5,000 years, during which 
essentially modern environmental conditions have prevailed. “Historic” sites are not 
considered in detail I this study.  Some of the more common pre-contact site types 
expected in the study area are described below. 

Table 1 - Distribution of Site Types in the Study Area. 

Site Type Number of Site Components 
Cultural Material 290 
Habitation (pre-
contact) 

186 

Historic 59 
Pictograph 49 
Burial 43 
Cache 29 
Fishing 16 
Rockshelter 14 
CMT 11 
Trail 10 
Earth Mounds 9 
Wet 7 
Midden  5 
Petroforms 4 
Petroglyph 3 
Roasting 2 
Total 743 
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Figure 2 - Distribution of Site Types in the Study Area 

 
 
3.1.1 Cultural Material 

Cultural material sites are the most common recorded site type in the study area.  The 
majority of pre-contact period cultural material sites are lithic (stone artifact) scatters.  
While stone artifacts are present in many types of sites, at some sites only lithics are 
present or preserved.  Lithic sites may represent a range of activities, including, but not 
limited to, stone quarrying, stone tool manufacture or maintenance, hunting, or 
habitation.  Lithic sites can be highly significant, in part because the durability of lithic 
artifacts presents the potential for the survival of very old specimens.  In addition, stone 
tool manufacturing techniques underwent stylistic changes over time, allowing the 
development of archaeological chronologies, particularly for projectile points.  
Unfortunately, many sites in which lithic artifacts are the primary component are surface 
finds, which can make them difficult to date or interpret.  Lithic sites have been found 
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throughout the study area, and they may occur on virtually any landform.  In areas of 
heavy vegetation, they can be difficult to locate.  For these reasons, it can be very 
difficult to develop predictive models for lithic scatter sites. 

Other types of pre-contact cultural material sites may include scatters of bone (usually 
fragmented and/or burnt), fire-broken rock resulting from fires, shell middens, hearths, or 
other scattered materials.  Culturally modified trees are sometimes considered cultural 
material sites, but they are treated separately in this report. 

3.1.2 Habitation Sites 

For this study, habitation sites included housepits, house platforms, some large lithic 
scatters, other structures, and rockshelters with evidence of occupation.  Probably the 
most recognizable type of pre-contact habitation site is the winter housepit village, where 
large circular depressions represent the remains of semi-subterranean houses.  Many 
housepit villages also contain lithic scatters, cache pits, earth ovens (roasting pits) and 
other site features.  Burial sites may be associated with habitation sites, and particularly 
with winter villages.  Winter villages were usually established on flat, sandy or silty river 
terraces near a source of fresh water (often at river confluences), and often near fall 
fishing locations. 

Shorter-term summer occupations and resource gathering base camps may be represented 
simply by lithic scatters containing a wide variety of artifact types.  Ethnographic and 
historic information indicates that summer dwellings were above-ground lodges that 
would not have left deep depressions, and these sites may lack visible features.  Summer 
habitation sites may be found on lake shores, along rivers or near specific resource areas, 
such as important hunting or plant gathering locations.  Post-contact habitation sites 
include homesteads, cabins, townsites and industrial camps, notably mining and railway 
camps.  

3.1.3 Culturally Modified Trees 

Since the late 1980s, and particularly in the 1990s, considerable archaeological research 
has focused on the location and analysis of culturally modified trees (CMTs).  A CMT is 
usually defined as "a tree that has been altered by native people as part of their traditional 
use of the forest" (Ministry of Forests 1997).  In the Fraser Valley area, virtually all 
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recorded CMTs are bark-stripped trees.  Bark stripping involved the removal of sections 
of outer bark, usually from cedars, for use as a raw material.  Lodgepole pines were also 
stripped to access the edible inner bark.  Bark stripped trees may have a long continuous 
tapered strip or a rectangular section removed, or they may be girdled by the removal of 
bark around the entire circumference of the tree. 

Aboriginally logged trees were fully or partially felled to provide wood for the 
construction of houses, canoes, and other items.  Tall stumps can also indicate aboriginal 
logging.  Aboriginally logged trees include planked trees, sectioned trees, canoe trees, 
undercut trees, trees tested for heartwood soundness, notched trees and felled trees 
(Mobley and Eldridge 1992, Ministry of Forests 1997).  No information was found to 
indicate that any aboriginally logged CMTs have been identified in the study area; 
however, ethnographic descriptions of plank houses, canoes and other wooden structures 
clearly show that aboriginal logging was an important practice. 

Other types of CMTs include sap, pitch or kindling collection trees; delimbed trees, 
blazed trees, and dendroglyphs (carved trees) and dendrographs (painted trees) (McRanor 
1997) - sometimes incorrectly labeled 'arborglyphs/ arboriglyphs' and 'arborgraphs/ 
arborigraphs' (e.g., Eldridge 1991, Ministry of Forests 1997). 

Little research has been undertaken regarding the association of CMTs with other site 
types; however, CMTs may correlate with villages or shorter-term habitation sites.  
CMTs are often identified along trails or streams, and they have been found on landforms 
ranging from flat terraces to steep slopes.  Both red and yellow cedar were extensively 
utilized by aboriginal people.  Other trees, such as hemlock, Douglas-fir and lodgepole 
pine were also used, but to date, they have not been identified as CMTs in the study area.   

In the Fraser Canyon, the majority of recorded CMTs are western redcedars, although 
yellow cedar examples have been recently identified at high elevations (Golder 
Associates 1998), and it is likely that lodgepole pine CMTs are also present in the area.  
CMTs are most commonly found in stands of old growth forest, and agriculture, logging, 
urban and recreational development have probably destroyed most valley bottom CMTs 
near the Fraser River. 
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Dendrochronology (tree-ring dating) is used to date CMTs, and this technique sometimes 
reveals scars that have completely healed over.  At present, the oldest CMT date in 
British Columbia is AD 1467 (Eldridge and Eldridge 1988), but aboriginal forest 
utilization certainly predates this.  Since CMT dating is completely reliant on the survival 
of the tree, and few species live longer than a few hundred years, direct evidence in the 
form of CMTs is limited to less than 1,000 years.  Moreover, snags or girdled trees 
cannot be accurately dated.  

3.1.4 Trails 

Trail networks were integral to the aboriginal subsistence, settlement and exchange 
systems in B.C.  Some trails linked villages sites with resource collection localities, 
summer camps, and special purpose sites, while others supported important exchange 
networks with neighbouring families or other First Nations.  Directly dating trails is 
usually not possible, but the association of other pre-contact period sites with trails 
strongly suggests an aboriginal age for the trail. 

3.1.5 Rock Art 

Two distinct types of rock "art" are known in the study area: pictographs (images painted 
on a rock surface, usually with red ochre pigments) and petroglyphs (images carved or 
pecked into a rock surface, sometimes enhanced with pigments).  To date, forty-nine 
(n=49) pictographs and three (n=3) petroglyphs have been documented within the study 
area.  Both pictographs and petroglyphs tend to be found in remote areas and many are 
believed to be associated with spiritual or ceremonial activities 

3.1.6 Historic Sites 

While all archaeological sites relating to human activities since the period of contact 
between First Nations and European cultures are commonly termed "historic", the term is 
most often used to refer specifically to sites of non-aboriginal origin or to aboriginal sites 
containing manufactured trade goods.  This does not, of course, imply that earlier 
aboriginal cultures lacked a history, and many archaeologists use the term "post-contact" 
to refer to historic period sites. 
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A significant number (n=59) of previously recorded archaeological sites in the study area 
have post-contact period components, and 37 sites have only post-contact components.  
Typical post-contact sites include structures (e.g., cabins, mills, stopping houses, barns), 
trails, wagon roads, railways, cemeteries, mining features (e.g., mineshafts or tailings 
piles), and logging features (e.g., flumes or stumps).  Post-contact period sites are 
distributed across much of the landscape, often associated with travel routes, farm land or 
resource availability. 

3.2 The Existing Archaeological Site Inventory 

The current archaeological inventory for the Fraser Valley area is largely reflective of the 
history of archaeological work in the area.  The vast majority of recorded sites are along 
the banks of the study area river, where the bulk of archaeological work has taken place.  
As a result, very little is known about site distribution in other zones of the Fraser Valley, 
including secondary rivers, mid-altitude lakes, the montane forest, subalpine parklands 
and the alpine.  Furthermore, many previous field investigations did not employ 
subsurface site location techniques (i.e., shovel testing).  Consequently, the actual extent 
of many sites has not been determined, as site boundaries often have been estimated from 
surface distributions of artifacts and/or features. 

A further problem that has probably skewed known site distributions toward over-
representation of river valley sites is the fact that prior to the early 1990s, CMTs were not 
consistently recorded as archaeological sites.  The recent focus on cultural resource 
management, including intensive survey for CMTs in advance of forestry operations, has 
begun to produce information on CMT types and distribution, but few previously 
recorded non-CMT sites have been revisited to determine whether CMTs are also 
present. 
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4.0 GIS ANALYSIS OF TERRAIN 

4.1 Data Development 

The Grid module of ESRI’s ARC/INFO NT version 7.1 was used to generate the 
elevation and slope grids developed during the modelling exercise.  ArcView version 3.1 
was used to generate some of the other grids used as modelling variables but all of these 
were based on the map extent and cell size defined in the elevation grid.  A 10 metre grid 
cell size was used. 

ARC/INFO’s Topogrid command, with the enforce option on, was used to generate the 
Digital Elevation Model grid.  The basemap data used were TRIM contour lines (primary 
data source), hydrology breaklines and point DEM.  The slope grid was created using 
ARC/INFO’s Slope command. 

The hydrology polygon coverages were generated in ARC/INFO using the TRIM line 
features.  Limited error checking was performed to ensure the TRIM defined definite 
lakes, left and right river-banks, wetlands, glaciers/icefields, sand/gravel bars, and islands 
were correct as this was not part of the project scope. 

A river valley zone, designated the “Fraser River modelling component”, was defined as 
areas with slopes of less than 30%, elevations below 100 metres a.s.l., and within 
1500 metres of the Fraser River.  This land class was used to aid in the development of 
specific model rules for the Fraser River floodplain and adjacent landforms. 

A subalpine zone was defined using forest cover and biogeoclimatic zone data provided 
by the Ministry of Forests.  From the forest cover data, the inventory type group number 
41 (Alpine Tundra - coniferous) and 42 (Alpine Tundra - deciduous) were selected, as 
were all Whitebark Pine stands.  Biogeoclimatic zone parameters interpreted as 
potentially indicating subalpine parkland are listed in Table 2 below. 



September 27, 1999 - 13 - 992-1811/8000 

Golder Associates 

Table 2 - Biogeoclimatic Variables Used to Define the Subalpine Zone 

Zone Subzone Variant Phase 
ESSF Mv -- P 
ESSF mw -- P 
ESSF wm -- P 
MH mm 2 P 

AT-E mw -- P 
 
River confluence coverages were created by first buffering the hydrology features, then 
combining those buffers and isolating the overlapping areas.  Three confluences were 
factored into the model. A 100m buffer was used for definite river confluences with two-
line (left & right bank on 1:20,000 TRIM maps) rivers or the Fraser River.  Confluences 
between definite or two-line rivers with definite lakes (area >= 2 ha.) also used a 100m 
buffer.  Confluences of two-line rivers with the Fraser River used a 200m buffer. 

Definite rivers and definite lakes are defined in the British Columbia Specifications and 
Guidelines for Geomatics, Content Series, Volume 3: Digital Baseline Mapping at 
1:20,000 (Ministry of Environment, Lands and Parks 1992). 

The total study area encompasses 888,257 ha., of which 821,764 ha. is ice-free land.  The 
remaining 66,493 ha. is comprised of rivers, lakes, wetlands and glaciers.  Urban or other 
land-altering development was not considered in the analysis. 

A number of GIS analyses were undertaken to characterize the study area landscape.  
Variables that were believed to be important for predicting archaeological site locations 
were assessed in terms of their overall distribution in the southern Chilliwack Forest 
District.  These analyses, taken together with the analysis of recorded archaeological sites 
(see below), helped to evaluate the discriminating power of the predictor variables.  Data 
for the major modelling variables are discussed in the following sections. 

4.1.1 Slope 

Slope was considered a highly important variable, particularly for predicting habitation 
locations.  Table 3 and Figure 3 show the distribution of various slope classes across the 
study area.  These data illustrate the dominance of the Fraser River floodplain, as well as 
the steep, rugged nature of much of the remainder of the forest district. 
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Table 3 - Slope Classes in the Study Area 

Slope Area (ha.) % of Study Land 
0%-10% 114,360 13.9 
11%-20% 64,250 7.8 
21%-30% 74,406 9.0 
31%-60% 273,552 33.2 
61%-90% 199,988 24.4 

>90% 96,312 11.7 
 
4.1.2 Elevation 

Elevation was used to help define the subalpine zone for modelling campsite locations in 
high altitude parklands and for identifying a mid-slope zone that was excluded from the 
model. Table 4 and Figure 4 show the elevation ranges in the study area. 

Table 4 - Elevation Ranges in the Study Area 

Elevation  
(m asl) 

Area (ha.) % of Study Area 

0-100 101,952 12.4 
101-500  139,906 17.0 
501-1000  205,610 25.0 
1001-1500 261,734 31.8 
1501-2000 110,124 13.4 

>2000 3487 0.4 
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4.1.3 Distance to Fresh Water 

Two categories of fresh water were considered in the analysis: rivers (consisting of major 
rivers and definite streams), and lakes.  Major rivers (also defined as “two-line” rivers 
because both banks are indicated on the TRIM maps) are those with bank-to-bank widths 
of more than 20 metres.  Lakes were defined as those 2 ha. in area or larger.  Table 5 
provides a breakdown of the amount of the study area within various distances to fresh 
water. 

Table 5 - Distance to Nearest Fresh Water in the Study Area 

Water Source Distance Area (ha.) % of Study Area 
Two Line River 100 m 13,132 1.6 
 200 m 25,899 3.2 
 350 m 44,588 5.4 
 500 m 61,217 7.4 
Definite River 100 m 119,455 14.5 
 200 m 230,640 28.1 
 350 m 377,859 46.0 
 500 m 499,112 60.7 
Lake 100 m 9,626 1.2 
 200 m 20,719 2.5 
 350 m 39,808 4.8 
 500 m 61,168 7.4 

 
4.1.4 Cedar Content 

Although culturally modified trees were not modelled in this study, data were collected to 
facilitate future modelling.  Presence of cedar was considered crucial to modelling bark-
stripped and aboriginally logged CMTs, most of which are expected to be cedars.  
According to the forest cover data, 196,016 ha. of the study area (23.9 %) contains at 
least 1% red or yellow cedar, and 10,330  ha. (1.3 %) contains 50% or more cedar. 

4.1.5 Age and Height Class 

The age and height classes of forest stands are important for evaluating the relative 
probability of cedar CMTs being present.  Most CMT models in B.C. have focused on 
age classes 8 and 9 (which together typically define old growth) because intact CMTs are 
most likely to be found in old growth.  Height class is considered to be important 
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primarily for excluding stunted stands that probably would not be valuable for bark or 
timber.  Table 6 and Figure 5 show age and height class characteristics for cedar stands in 
the study area.  

Table 6 - Age and Height Class Distribution for Cedar Stands in the Study Area 

Stand Class Area (ha.) % of Study Area 
Age Class 8+ 77,873 9.5 
Age Class 6+ 85,407  10.4 

Height Class 3+ 114,348 13.9 
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5.0 GIS ANALYSIS OF RECORDED ARCHAEOLOGICAL SITES 

GIS analysis of the spatial and terrain characteristics of recorded sites was used to help 
develop predictive models for estimating archaeological site potential.  Only sites that 
could be checked for data accuracy were used in the GIS analyses.  Sites with only post-
contact components were also excluded from the analyses.  Figure 6 shows all recorded 
sites in the study area, with those containing only post-contact deposits highlighted.  
Figure 7 shows all sites included in the analyses. 

Slope, elevation, distance to nearest archaeological site and distance to nearest fresh 
water were determined for habitation, cultural material, and cultural modified tree sites. 
The following sections present the GIS analyses for each of the three site types. 

5.1 Cultural Material Sites 

Figure 8 shows the distribution of the recorded cultural material sites in the study area.  
Dense concentrations of sites are notable along the banks of the Fraser River. Of the 290 
recorded cultural material sites 276 (95%) are pre-contact and 212 (77%) of those were 
plotted with adequate accuracy for modelling. 

5.1.1 Slope 

Each pre-contact cultural material site was overlaid onto the slope grid to determined 
slope values. Two hundred and nine of the 212 locationally correct cultural material sites 
received values for slope.  The remaining three sites were added after the site analysis 
had been completed.  The slopes ranged from 0% to 150%, with a median of 15%.  This 
analysis shows that 42% of recorded cultural material sites have slopes less than or equal 
to 10% and 73% have less than a 30% slope.  Figure 9 shows the frequency of sites 
falling within ranges of slope values. 
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Figure 9 - Slope Ranges for Corrected Cultural Material Sites 

5.1.2 Elevation 

There is a very strong relationship between elevation and cultural material sites with 89% 
of the analyzed sites lying below 100 metres elevation (asl).  The range of site elevations 
is from 2 metres to 1654 metres above sea level, with a median elevation of 39 metres.  
Figure 10 illustrates the elevation ranges of recorded pre-contact cultural material sites in 
the study area. 
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Figure 10 - Elevation Ranges for Corrected Cultural Material Sites 

5.1.3 Distance to Fresh Water 

A good correlation was indicated between pre-contact cultural material sites and distance 
to rivers, with 61% of analyzed sites falling within 100 metres of a river (two-line or 
definite) and 77% within 200 metres (Figure 11).  Only 9% are more than 500 metres 
from a river.  Figure 11 shows the number of sites falling within various distances from 
the nearest river. 

Distance to the nearest lake showed a possible bimodal distribution (Figure 12).  The 
distances from pre-contact cultural material sites to lake shorelines are much greater than 
the distances to rivers.  This is almost certainly a reflection of limited archaeological 
inventory of lake shores in the study area.  There are more analyzed sites (37%) greater 
than 2 km from a lakeshore than there are within 1 km (31%) of a lake. 
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Figure 11 - Distance from Corrected Cultural  
Material Site to Nearest River 
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Figure 12 - Distance from Corrected Cultural  
Material Site to Nearest Lake 

5.2 Habitation Sites 

Figure 13 shows the distribution of the recorded habitation sites in the study area.  Dense 
concentrations of sites are notable along the banks of the Fraser River.  Throughout the 
area, sites are strongly correlated with flat landforms near water resources.  One hundred 
and eighty-six (n=186), or 95% of the habitation sites have pre-contact components.  Of 
those, 120 have been checked for locational accuracy and were used in the GIS analysis.  
This represents 65% of the recorded precontact habitation sites in the study area. 

5.2.1 Slope 

The slope of each pre-contact habitation site was determined from the GIS grid values, 
and frequencies were calculated for slope ranges.  Slopes ranged from 1% to 150%, with 
a median of 14%.  According to the DEM grid values, 41% of recorded habitation sites 
have slopes of less than 10%, and 79% are less than 30% slope.  Figure 14 shows the 
frequency of sites falling within ranges of slope values.  Extremely high slope values may 
indicate a lack of resolution in the DEM data, rather than actual site gradients. 
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Figure 14 - Slope Ranges for Recorded Habitation Sites 

5.2.2 Elevation 

The relationship between elevation and recorded pre-contact habitation sites was also 
explored.  Habitation sites have been recorded between 1 metre and 722 metres above sea 
level, with a median elevation of 36 metres asl.  Breaking down the elevations into 100 
metre classes shows that 92% of recorded pre-contact habitations lie between 0 metres 
and 100 metres above sea level.  Figure 15 illustrates the elevation ranges of recorded 
habitation sites in the study area. 
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Figure 15 - Elevation Ranges for Recorded Habitation Sites 

5.2.3 Distance to Fresh Water 

Distance to the nearest river or lake was also calculated for each recorded site.  A strong 
correlation was indicated between pre-contact habitation sites and rivers, with 71% of 
recorded sites falling within 100 metres of a river and 84% within 200.  Only 4% are 
more than 500 metres from a river, and it is possible that extinct or seasonal water 
sources were present for those sites.  Alternatively, the water source may not have been 
coded on the TRIM base map.  Figure 16 shows the number of sites falling within various 
distances from the nearest river. 
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habitation sites do not display a correlation with lakes, although this is probably a 
reflection of limited archaeological inventory of lake shores in the study area.  Of the 120 
habitation sites used in this analysis, only 24% are within 1 km of a lake, while 44% are 
more than 2 km away from the nearest lake.  Seasonal camp sites are expected to exist 
along lake shores in the study area. 
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Figure 16 - Distance from Recorded Habitation Site to Nearest River 
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Figure 17 - Distance from Recorded Habitation Site to Nearest Lake 

5.3 CMT Sites 

Only 11 CMT sites have been recorded in the study area, most of which are along the 
Chilliwack River system (Figure 18).  Only 10 of the CMT sites were checked for 
locational accuracy but, due to the small overall sample size, all 11 were used in the 
analysis. 
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terrain (11%-20% slope), with 27% occurring on flatter ground.  Due to the small sample 
size, it is difficult to determine whether a correlation between slope and CMTs exists. 

9

5

10

5

6

12

10

13

4

6

7

9 9

4

3

2 2

1 1 1 1

8

4

8

4

5

10

8

11

3

5

6

8 8

3

3

2 2

1 1 1 1

0

2

4

6

8

10

12

14

0-2
50

25
1-5

00

50
1-7

50

75
1-1

00
0

10
01

-12
50

12
51

-15
00

15
01

-17
50

17
51

-20
00

20
01

-22
50

22
51

-25
00

25
01

-27
50

27
51

-30
00

30
01

-32
50

32
51

-35
00

35
01

-37
50

37
51

-40
00

40
01

-42
50

42
51

-45
00

45
01

-47
50

47
51

-50
00

>5
00

0

Distance to Closest Lake (metres)

n
%





September 27, 1999 - 34 - 992-1811/8000 

Golder Associates 

 

Figure 19.  Slope Ranges for Recorded CMT Sites 
 
5.3.2 Distance to Fresh Water 

Recorded CMTs in the study area tend to occur along drainages but not necessarily 
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4287 metres and a median distance of 1705 metres.  
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This distribution indicates that CMTs may occur in varying frequencies almost anywhere 
on the landscape, making them a difficult site type to model.  Again, the small sample 
size precludes confident interpretation on the basis of present study area.  Comparison 
with other regions would be necessary for modelling CMTs. 

Figure 20 - Distance from Recorded CMT Site to Nearest River 
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Figure 21 - Distance from Recorded CMT Site to Nearest Lake 
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representation of the elevation range of culturally modified tree sites. 
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Figure 22 - Elevation Ranges for Recorded CMT Sites 

Forest Cover 

Only three of the eleven CMT sites fell in stands reported to have any cedar content, 
according to the forestry data.  This is consistent with results found in other study areas.  
It is possible that cedar had been selectively harvested from the stands, and that some 
veterans remain.  Alternatively, the percentage of cedar in the stand may have been too 
small to be reported when the forestry classification was made.  The resolution of the 
forestry data does not adequately meet that required for CMT modelling.  Figure 23 
shows the distribution of recorded CMT sites plotted against cedar composition. 

As described earlier, age and height class information is used to identify old growth 
stands.  Of the eleven recorded CMT sites in the study area seven have age and height 
data.  Table 7 shows the distribution of age and height classes for the CMT sites. 
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Figure 23 - Cedar Composition Ranges for Recorded CMT Sites 
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6.0 MODELLING VARIABLES 

Terrain variables are important in predictive modelling because certain types of 
archaeological sites tend to correspond with specific landscape features.  For example, 
village sites are typically (although not always) found on flat, well-drained, sandy 
terraces above major rivers.  Most of the variables were selected primarily on the basis of 
the distribution of recorded sites and the collective expertise of the study team which has 
considerable knowledge of the study area.  Since there was no literature review 
component to the study, specific ethnographic information was not used in 
identifying/defining the variables. The terrain variables that were used in modelling are 
briefly defined below. 

6.1 Slope 

For the purposes of this study, slope was defined as surface gradient, in percent, 
measured as (rise/run) x 100.  For example, a rise of 100 metres over a horizontal 
distance of 1000 metres represents a slope of 10%, (100/1000) x 100.   

6.2 Elevation 

Elevation is defined as the height in metres above sea level.  The study team decided to 
exclude model results from the mid-elevation hillsides due to a very low probability of 
site potential in these areas.  Model results that fell between 600 and 1200 metres in 
elevation and were not within 100 metres of a two-line or definite river, or a lake or a 
were excluded. 

6.3 Distance to Fresh Water 

Distance to fresh water was measured as simple horizontal distance to a lake, two-line 
river or definite river, as defined in the TRIM data.  Effective distance (accounting for 
terrain) was not calculated.  Indefinite and intermittent rivers were excluded from the 
model, due to the uncertainty of the data. 
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6.4 Aspect and Distance to Other Archaeological Sites 

The aspect and proximity to the next nearest archaeological site were calculated for each 
recorded site.  However, due to a lack of obvious patterning, these variables were 
dropped from the analysis. 

6.5 River and Lake Confluences 

Buffers of 100 to 200 metres were defined around confluences between 1) definite rivers 
with the Fraser River or other two-line rivers, 2) definite or rivers with lakes, and 3) two-
line rivers with the Fraser River. Of the locationally corrected sites 15% of pre-contact 
habitation sites and 13% of cultural material sites were within the buffers of these 
confluences.  Twenty-seven percent of CMT site polygons also fell within these 
confluence buffers. 

6.6 Subalpine 

A subalpine zone was defined using forest cover and biogeoclimatic data.  The 
parameters defining this zone were determined in consultation with specialist from the 
Ministry of Forests and the Ministry of the Environment (see Section 4.1). 
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7.0 PREDICTIVE MODELS 

Following an analysis of several terrain variables, the study team selected a small number 
of criteria to develop a predictive model designed to account for short- and long-term 
habitation and cultural material sites.  Due to the limited available site data (only 11 sites) 
no attempt was made to model CMTs or other site types, although data were prepared to 
facilitate future modelling.  It is expected that a range of site types associated with 
villages and resource camps may be accounted for by the model developed in this study. 

The model has three separate components, as outlined below.  Class I lands refer to those 
areas predicted to have the highest density and greatest variety of archaeological sites.  
Class II lands are predicted to contain fewer sites and a narrower range of site types.  All 
other lands are designated Class III.  Site density and variability is expected to be low to 
very low in these areas. 

7.1 Fraser River Component  

Specific modelling rules were applied to the Fraser River floodplain and adjacent low 
terraces and knolls, under the assumption that site density would be particularly high in 
this zone.  Ethnographic information and the distribution of recorded sites supports this 
hypothesis.  It is proposed that virtually all of the Fraser River zone will have 
archaeological potential, with the highest site density expected near stream mouths.  
Slope was predicted to be the strongest predictor variable in the Fraser River zone. 

Class 1 (Highest Predicted Site Potential):  

• Areas with a slope of 0% to 10% and within the defined Fraser River zone ;  
 
or 

• Areas with a slope of 10% to 15% within the areas of river/lake confluences. 

Class 2 (Moderate Predicted Site Potential): 

• Areas with a slope of 10% to 15%  within the Fraser River zone. 
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7.2 Subalpine Component  

Modelling rules were created to identify potential subalpine camp locations, which served 
as bases for subalpine plant collecting and hunting.  The subalpine component of the 
model was run only within the defined subalpine zone (see Section 4.1). 

Class 1 

• Areas with a  slope of 0% to 10% and within the subalpine zone;  
 
or 

• Areas with a  slope of 10% to 15%, within the subalpine zone, and within 100 m 
of a lake or a definite river 

Class 2 

• All areas with a slope of 10% to 15% within the subalpine zone. 

7.3 Lakes Component 

Separate modelling rules were developed to identify potential seasonal resource camps on 
lake shores.  This model includes the Fraser River valley and the subalpine zone.  Only 
Class I areas were identified in this model, as it was predicted that only the immediate 
lake shores would have site potential, and slope and distance to water were the only 
variables considered to be important. 

Class 1 

• Areas with a slope of 0% to10% and within 100 m of a lake. 

7.4 Exclusion of Mid-Elevation Slopes  

The model results from the Fraser River, Subalpine, and Lakes components were 
combined and a mid-elevation zone (600 to 1200 metres asl unless within 100m of a 
definite or two-line river or a lake) was eliminated from the analysis. 
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Hydrology features (lakes, two-line rivers, wetlands, glaciers/icefields) were erased from 
the model result polygon coverage to create a coverage representing model results on 
land only.  Hydrology polygons were later re-introduced and overlaid onto the model 
results to mask site potential polygons in the water.  Model results for islands were 
isolated as a separate coverage.   

An evaluation of the first generation model results against the known site distribution 
indicated that slope appears to be the most important factor for site modelling, 
particularly outside the Fraser River flood plain.  The study team agreed that site 
potential probably is low along minor tributaries at middle elevations, with the possible 
exception of trails and CMTs, which were not modelled. 
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8.0 MODELLING RESULTS 

8.1 Dataset I 

Dataset I consists of grids representing predicted archaeological site potential, and an 
accompanying database.  Areas of predicted archaeological site potential were ranked as 
Class I or Class II, in order of relative site potential.  As defined in Section 7.0, Class I 
lands are predicted to have the highest density and variety of sites.  Class II lands are 
predicted to have moderate site potential (i.e., fewer sites and site types will be found 
than in Class I).  All other lands are considered to be Class III lands.  These areas 
represent the lowest predicted site potential and they should hold few sites and a narrow 
range of site types, due to greater physical constraints against human occupation or the 
preservation of archaeological sites.  It is important to reiterate that not all site types 
could be modelled, and some sites may exist in Class III zones.  However, it is expected 
that such sites will be relatively rare. 

The total modelled area encompasses 821,761 hectares.  The study area was divided into 
a 25 metre grid and each cell was assigned a score for the model.  The grid values 
correspond with Class I and Class II archaeological potential classifications. 

8.2 Model Results 

8.2.1 Initial Modelling Run Results 

The initial model results indicated that 114,936 hectares, or 14% of the study area falls 
within Class I lands (Table 8).  Class II model results account for an additional 30,764 
hectares (3.7% of the study area), for a total of 145,700 hectares of Class I or Class II 
lands (17.7% of the study area). 

8.2.2 Revised Model Run Results 

After exclusion of the mid-elevation slopes from the model, a revised model was run.  
The effect of removing the mid-slope area was minor (see Table 8).  In the second model 
run, 110,679 ha. (13.5%) were ranked as Class I and 26,488 ha. (3.2%) were designated 
Class II, for a total of 137,127 ha. (16.7%) of Class I or Class II land. 
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In contrast, the northern Chilliwack Forest District AOA (Golder Associates 1999) 
assessed 6.6% of that study area as either Class I or Class II, based on different modelling 
rules.  The relatively large percentage of predicted Class I or Class II land in the southern 
Chilliwack District reflects the high archaeological site potential of the Fraser River zone, 
which accounts for a large proportion of the Class I and Class II lands (see Figure 24). 

Table 8 - Summary of Predictive Modelling Results 

Archaeological Area (ha.) % of Land Area (ha.) % of Land 
Land Class Initial Model Initial Model Revised Model Revised Model 
Class I 114,936 ha. 14.0% 110,679 13.5% 
Class II  30,764 3.7% 26,448 3.2% 
Class I or II 145,700 17.7% 137,127 16.7% 
Class III 676,061 82.3% 684,634 83.3% 
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8.2.3 Capture Rates 

The results of the predictive models were compared against the database of recorded sites 
in the study area to gauge the success rate of the model.  Only sites for which data had 
been reviewed and confirmed were used for the capture rate analysis.  Table 9 
summarizes the results. 

Table 9 - Capture Rates of Predictive Models 

Model Number of Sites Within Class I or 
Class II 

Within Class I or 
Class II 

  Initial Model Revised Model 

All Sites 347 250 (72%) 247 (71%) 

Pre-contact 
Habitations 

120 100 (83%) 100 (83%) 

Cultural Material 212 169 (80%) 169 (80%) 

CMT 11 7 (64%) 7 (64%) 

 

8.2.4 Non-Site Areas 

The model results were also evaluated against digitized “non-site” data to determine how 
much land that has been previously inspected in the field and found not to contain 
archaeological sites would have been rated as Class I or Class II by the new model.  This 
comparison provides a means of evaluating the relative field requirements under the 
previous model and the model developed for this study.  Of 1,084 ha. of “non-site” land, 
209 ha. were rated as Class I in this study, and would have required an impact 
assessment.  An additional 117 ha. were ranked as Class II, and would have required a 
reconnaissance-level inspection.  Taken together, 326 ha. would have required field 
assessment under the new model, compared to 1,084 ha. under the previous model.  This 
represents a 70% reduction in impact assessment or reconnaissance requirements. 
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8.3 Dataset II  Known Archaeological Sites 

Dataset II consists of a database of recorded archaeological sites.  Recorded sites are 
presented as an ARCINFO point coverage.  This database has been provided to the 
Ministry of Forests and the Archaeology Branch. 

9.0 DISCUSSION 

The model results strongly emphasize the Fraser River valley and its major tributaries.  
This predicted archaeological site distribution pattern is consistent with currently 
available ethnographic and archaeological information, which identify this zone as the 
focus of aboriginal activity.  However, the model does not consider culturally modified 
trees, which are likely to occur in low frequencies throughout forested zones of the study 
area, and in clusters near trails and in other important, but as yet unidentified, resource 
areas.  As a result, the model results should not be taken as a complete representation of 
either aboriginal land use or archaeological site distribution.  The maps should be used as 
a resource management tool that can help to reduce the risk of impacting archaeological 
sites during forestry operations.  Taken together with a comprehensive CMT management 
plan, the model results should provide the Ministry with a good guide for determining 
where archaeological field assessments should be undertaken prior to development. 
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10.0 RECOMMENDATIONS  

The following recommendations relate to polygons of archaeological potential created as 
Dataset I of this AOA.  It is important to note that the site potential maps are an evolving 
planning tool that are subject to revision and updating as new or better data become 
available.  It is also important to emphasize that some archaeological site types have not 
been modelled, most notably culturally modified trees.  Separate recommendations are 
provided below for interim management of CMTs.  Certain types of physical landscape 
features, notably transformer rocks, are not included in this overview, as they are not 
strictly “archaeological sites” , as defined in the Heritage Conservation Act. 

Outlined below are specific recommendations regarding Class I, Class II and Class III 
archaeological potential ratings, followed by general recommendations regarding future 
archaeological work in the southern Chilliwack Forest District.  The three land classes 
can be viewed as “risk indices” whereby the risk of impacting archaeological sites is 
predicted to be greatest in Class I lands and lowest in Class III lands.  In the absence of 
detailed field investigations, no location should be considered risk-free.  Site-specific 
recommendations are not provided, due to the large number of recorded sites in the study 
area. 

In general, requirements for archaeological assessment will be determined by the District 
Manager at the Forest Development Plan stage, based on this review and other 
information sources. 

10.1 Class I Lands 

Based on the modelling criteria, Class I lands are those considered to have the highest 
potential for archaeological sites to be both present and preserved.  These areas should 
also contain the greatest range of site types.  The following options are provided for 
management of Class I lands: 

Option 1:  An archaeological field assessment should be undertaken prior to land-
altering development in any Class I area.  The assessment may follow a staged approach, 
but all field work should be completed under permit (see below). 
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Stage 1 involves a Preliminary Field Reconnaissance (PFR) to visually assess the 
archaeological site potential of a development location.  The objective of the PFR is to 
use field observations to confirm the site potential rating assigned during this study.  Two 
results are possible from the PFR:  

1) If field observations indicate that the site potential is actually low, the field 
assessment may be terminated and a letter report may be submitted to the licensee 
and/or District Manager, outlining the PFR results and recommending no further 
archaeological work. 

2) If the location is confirmed to have archaeological potential, an archaeological 
impact assessment (Stage 2) should be conducted immediately.  The AIA should 
include intensive survey coverage and subsurface testing, if warranted. 

All AIAs should be conducted by a qualified archaeologist under a Heritage 
Conservation Act permit issued by the Archaeology Branch, Ministry of Small Business, 
Tourism and Culture, and in accordance with provincial guidelines for impact 
assessments.  All field assessments, including PFRs, should include First Nations 
consultation and permitting procedures, where required. 

The AIA should also include an examination of any detailed data sources that were not 
available for this AOA, to ensure that the GIS information used to derive the site 
potential classification is accurate.  For example, 1:5,000 scale maps may show that the 
slope of a cutblock is actually steeper than indicated by the DEM used in this study.  If 
more detailed information indicates that a Class I zone has lower archaeological potential 
than predicted here, the land class rating should be revised, with an option to reduce the 
level of field effort required. 

During the field inspection, it may be determined that micro-environmental conditions 
are not conducive to site presence or preservation.  The field archaeologist may, on the 
basis of professional discretion, lower the site potential rating, and therefore reduce the 
level of field effort, as long as the revision is justified in the AIA report and accepted by 
the District Manager. 
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It must be emphasized that not all Class I lands will contain archaeological sites.  The 
models are based on assessment of the suitability of the terrain to contain preserved 
archaeological sites but, for various reasons, not all suitable landforms will necessarily 
have sites. 

Option 2  Since permit issuance for an AIA can take several weeks, a non-permit PFR 
may be an appropriate option in cases where development scheduling requires an 
archaeological assessment on short notice.  However, the proponent should be aware that 
a PFR could result in the need for a return site visit to conduct a more detailed 
assessment.  It is emphasized that non-permit reconnaissance should be undertaken only 
in emergency  situations, and they should not be used as a last-minute response, due to a 
lack of long-range forestry planning.  First Nations consultation should be included in 
PFRs, and it is noted that First Nations permits may be required for PFRs, even in the 
absence of provincial permitting requirements. 

Option 3  For Class I lands within 100 metres of Stave Lake, Alouette Lake, or Jones 
(Wahleach) Lake, a reconnaissance-level field inspection is considered adequate.  These 
lakes are reservoirs, and current lake levels are higher than they were prior to dam 
construction.  Consequently, archaeological sites associated with original lake shores or 
river banks may be submerged.  Since accurate mapping of pre-inundation water levels 
was unavailable for this study, a detailed evaluation of site potential surrounding the 
reservoirs is not provided.  Field reconnaissance should be used to assess the 
appropriateness of Class I ratings near these three lakes.  Reconnaissance may lead to an 
archaeological impact assessment, if warranted. 

For all three options, First Nations consultation, including, in some cases, First Nations 
permitting, is strongly recommended prior to conducting archaeological field work of any 
type. 

10.2 Class II Lands 

Areas rated as Class II are considered to have moderate archaeological site potential, and 
they should also receive archaeological field inspection.  A preliminary field 
reconnaissance (PFR) is considered an appropriate level of investigation for all Class II 
lands. 
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The primary objective of a PFR is to determine, based on field observations, whether the 
subject area has specific terrain features that would indicate potential for archaeological 
sites.  We recommend that PFRs be completed under a Heritage Conservation Act permit 
(and any relevant First Nations permits), to allow an impact assessment to be conducted 
immediately, if required.  Provision should be made in the permit application to terminate 
work if preliminary field reconnaissance shows an area to lack archaeological potential.  
This decision should be justified in the project report. 

If localized terrain features suggest site potential, then an impact assessment is warranted.  
Impact assessments should be completed in accordance with Archaeology Branch and 
applicable First Nations guidelines. 

10.3 Class III Lands 

Class III areas are predicted to have relatively low archaeological potential due to 
environmental constraints on human settlement or on site preservation.  No 
archaeological field assessments are recommended for Class III lands.  It should be noted 
however, that all site potential classes defined in this report are relative.  Low potential 
does not mean no potential, and there is always the possibility that unanticipated 
archaeological sites may occur in Class III areas.  Should field observations, consultation 
with local First Nations or other information sources indicate the potential for 
archaeological sites to be present in a Class III area, the rating should be upgraded to 
Class II, and a field reconnaissance should be undertaken by a qualified archaeologist to 
evaluate the site potential of the area. 

If archaeological materials, including CMTs, are accidentally discovered during 
development, all work in the immediate area should be stopped or altered such that the 
archaeological site is not impacted.  The Archaeology Branch, Ministry of Forests 
District Manager, and local First Nation(s) should be contacted immediately to discuss 
appropriate site management measures.  Site avoidance should always be the preferred 
management strategy.  Where avoidance is not feasible, emergency impact management 
measures, such as artifact collection, controlled excavation, or CMT sampling may be 
required to mitigate damage to any newly identified site(s). 
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10.4 CMT Management Recommendations 

The management of culturally modified trees is a problematic issue in the Chilliwack 
Forest District because little is known about the distribution of CMT sites in the area.  
This lack of information may be partially due to the significant amount of past logging in 
the major valley bottoms, but CMTs should be expected in other areas.  However, with an 
increased awareness of CMTs on the part of forestry personnel, CMT sites are being 
reported at an increasing rate.  Given this, and the fact that recent impact assessments 
have identified a number of large CMT sites in the Fraser Canyon area to the north, it is 
recommended that a CMT management strategy be developed as soon as possible for the 
District.  The plan should be acceptable to the Ministry of Forests, First Nations, forestry 
licensees and the Archaeology Branch, and it should balance site preservation needs and 
First Nations interests with economic concerns of the Ministry and licensees.  Given the 
current lack of CMT site information, the interim management approach should be at the 
operational level until such time that strategic planning may become possible. 

Recommendations for interim CMT management presented below draw on recent CMT 
management procedures issued by the Vancouver Forest Region (VFR) (Ministry of 
Forests, 1999). 

The VFR identifies four main stages in the management of CMTs: 

1. Determine the potential for CMTs; 

2. Conduct field assessments; 

3. Determine the significance of the CMT(s); and 

4. Determine and implement a management prescription. 

10.5 Determine the Potential for CMTs 

According to the VFR document, the preferred method for determining CMT potential is 
by predictive modelling as part of an archaeological overview assessment (AOA).  
Ideally, the AOA should incorporate information from a variety of sources, including 
archaeological data, information from First Nations, ethnographic literature, and 
environmental data (e.g., biogeoclimatic and forest cover data).  For the Chilliwack 
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Forest District, insufficient data are currently available for predictive modelling, so an 
alternative method of assessing CMT site potential is required until more information can 
be compiled. 

In the absence of AOA information, three lines of evidence are outlined in the VFR 
procedures: archaeological inventory, First Nation consultation, and forest development 
plan review.  For the Chilliwack District, we recommend that all three sources of 
information be utilized, where possible, with an emphasis on inventory and consultation. 

10.5.1 Recommendations 

1. Archaeological inventory of a sample of the District should be considered, to 
provide information about where CMTs are present and, equally important, where 
they are absent.  Given an adequate sample, inventory data could be used to 
develop a predictive model for CMTs.  However, given the size of the study area 
and the expected sporadic distribution of CMT sites, considerable inventory may 
be required to collect enough data for modelling.  Funding and scheduling factors 
may influence the decision to undertake CMT inventory.  Any inventory sampling 
design should include input from the Ministry of Forests, First nations, licensees 
and a qualified archaeologist. 

2. First Nations consultation should be an integral part of the District’s CMT 
management plan.  Some First Nation community members continue to practice 
aboriginal traditions that create CMTs, and their knowledge may help to identify 
potential CMT site locations, to explain why these locations would have been 
favoured, and to identify areas required to continue this tradition.  Consultation at 
the forest development plan stage may help to identify areas of particular cultural 
concern for CMTs or other archaeological/heritage resources, and to provide 
guidance for conducting archaeological impact assessments. 

3. Forest development plan review by an archaeologist may be used to guide the 
requirements for archaeological impact assessments.  However, the current lack of 
CMT site distribution data for the Chilliwack District would limit the 
archaeologist’s ability to accurately predict CMT locations.  Based on existing 
information, forest development plan review may be the least reliable of these 
methods for assessing CMT potential. 

10.6 Conduct CMT Assessments  

According to the Vancouver Region’s CMT Management Procedures, assessments 
should be conducted in areas where CMTs are known to exist or where there is potential 
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for CMTs to exist (see above).  For the southern Chilliwack District, these areas may 
include lands adjacent to recorded CMT sites, CMT sites or forest utilization areas 
reported by First Nations, or CMT sites reported by forestry crews during engineering, 
block layout, or other field activities.  CMTs may also be identified through inventory or 
preliminary CMT surveys completed prior to carrying out an archaeological impact 
assessment. 

Since CMT modelling has not been undertaken, guidance is required to determine where 
to undertake CMT assessments.  The CMT assessment options presented below are 
adapted from the VFR procedures.  According to the VFR: 

(CMT) Inventory or reconnaissance may be carried out in areas where the 
potential for CMTs has been identified but where there is low potential of 
other archaeological findings. 

CMT inventory or reconnaissance may be conducted by an archaeologist, 
a First Nation representative, or forestry personnel trained in CMT 
inventory and reporting.  These surveys are conducted where the 
management intention is to identify CMTs and ensure that they are not 
impacted by development, or where the licensee would like to confirm the 
need to hire an archaeologist to conduct an AIA. 

10.6.1 Recommendations 

For the southern Chilliwack District, we recommend the following: 

1. The Ministry and licensees should provide CMT identification training to field 
crews, so that they may report any CMTs encountered during engineering, block 
layout, silviculture prescription, or other field activities.  Field crews should be 
particularly vigilant in areas where mature cedar is present.  All field staff should 
receive an introduction to CMT identification, and selected staff should receive 
more extensive training.  CMT identification and recording training is available 
through the Resources Inventory Committee (RIC). 

2. CMT identification crews should also be established in local First Nations 
communities or organizations, to allow a rapid response to reports of CMTs.  
These crews could confirm the presence of CMTs reported by forestry crews, and 
record them to Level I or Level II standards (Ministry of Forests 1997). 
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3. If preferable to the Ministry or licensee, a professional archaeologist may be 
retained to undertake initial field assessments, in cooperation with First Nations. 

4. If CMTs are identified and determined to be in danger of adverse impact from 
land development, an archaeologist should be retained to complete an impact 
assessment and to record the site to Level II standards (including sampling, if 
necessary).  Since limited research has been conducted regarding possible 
relationships between CMT sites and other site types, it should not be assumed 
that the presence of CMTs negates the possibility that other archaeological 
materials or features are present.  This possibility should be evaluated in the field 
by a qualified archaeologist.  

 Preliminary CMT ages should be estimated to determine whether the cultural 
alteration is likely to pre-date 1846, as this information may be important for 
assessing the scientific significance of the CMT site.  Age estimates can be 
obtained by sampling the CMT directly (under permit), by dating similar sized 
trees (of the same species and in comparable growing sites); or by estimating the 
relative age of the stand.  This information will help to determine the potential 
need for a site alteration permit to harvest the tree(s). 

10.7 Assess the Heritage Significance of the CMT Site 

According to the VFR procedures, there are two primary types of significance to be 
considered when evaluating CMT sites: scientific (archaeological) significance, and 
cultural significance.  For the purposes of this report, these significance criteria are 
together referred to as “heritage significance”.  Significance ratings should be determined 
and reported at the assessment stage, and the ratings must be considered when 
establishing strategies for managing unavoidable adverse impacts to CMT sites.  For 
CMTs that pre-date 1846, both scientific (archaeological) and cultural criteria should be 
assessed. 

10.7.1 Scientific Significance 

The Vancouver Forest Region has developed a rating determining the scientific 
significance of CMTs (1999 Appendix II).  This rating system is intended to be used in 
the context of an AIA or CMT inventory.  According to the VFR, some factors 
influencing scientific significance include: 

• confidence in cultural origin; 
• number of CMTs; 
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• variety of feature types; 
• condition of CMT; 
• presence of tool marks; 
• rare or unique form of modification; 
• dateability; 
• integrity and context of site; 
• potential for spatial analysis; 
• relation to written and oral history; 
• relation to other archaeological remains; and 
• suitability for public education. 

Particular attention should be paid to the condition of the tree.  Snags or significantly 
rotted trees may not only pose challenges for dating, but they may be hazardous for work 
crews.  This factor should be considered when evaluating the appropriateness of CMT 
protection. 

The VFR lists the following as examples of some highly significant CMTs, although 
other examples could be cited, depending on the local situation: 

• clusters of CMTs (a variety of types or more than 20);  
• plank stripped standing tree in good condition; 
• painted tree; 
• mortuary tree (tree containing burials); and 
• canoe blanks or logs. 

Due to the lack of CMT data in the Chilliwack District, the range of scientifically 
significant CMT types may be greater locally than those outlined on the VFR list. 

10.7.2 Cultural Significance 

Cultural significance refers to the importance of the CMT or CMT site to the aboriginal 
community whose heritage the site represents.  Cultural significance should be assessed 
by the appropriate First Nation(s), based on criteria they consider to be relevant.  The 
Archaeology Branch Guidelines for Impact Assessments (Apland and Kenny 1997) and 
the VFR CMT procedures (Ministry of Forests 1999) provide examples of potential 
cultural (“ethnic”) significance criteria. 
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Ideally, First Nations should be encouraged to develop policies that include specific 
guidelines for evaluating the cultural significance of CMT sites and other cultural 
resources, although it is recognized that some First Nations may not favour this approach. 

10.8 Define a Management Prescription 

The VFR (1999:6) states that: 

Management practices should be guided by information on the 
significance provided in the CMT inventory survey report or AIA report; 
and through consultation with the First Nation.  Both protecting CMTs and 
recording and removing CMTs are consistent with the Ministry of Forests 
Aboriginal Rights and Title Policy; and both are authorized under the 
HCA.  The Archaeology Branch will determine the appropriate impact 
management measures for pre-1846 CMTs.  The Archaeology Branch is 
responsible for reviewing the results of AIAs and providing a letter 
indicating the appropriate Archaeological Impact Management measures.   

10.8.1 Pre-1846 CMT Sites 

The Archaeology Branch has the authority to determine whether a pre-1846 CMT site 
should be protected, or whether CMTs can be harvested under a Section 12 permit, which 
would be issued to the individual who will alter the CMT.  It should be noted that 
automatic protection under the Heritage Conservation Act applies to sites that contain 
any evidence of pre-1846 use or occupation.  For CMT sites, if one CMT is older than 
1846, the entire site is protected, and a site alteration permit would be required to harvest 
any CMTs in the site, regardless of age.  Full recording is usually required prior to 
harvesting of CMTs.  CMT site protection details are evaluated on a site-specific basis.   

10.8.2 Post-1846 CMT Sites 

The Archaeology Branch does not provide management prescriptions for post-1846 
CMTs.  However, such CMTs may be viewed as evidence that an aboriginal right to use 
trees for cultural purposes has been practiced in the area (Ministry of Forests 1999).  
Cultural significance information obtained through consultation with the First Nation 
should be considered to ensure that infringement of aboriginal rights and title is avoided.  
The District Manager is the authority who decides to protect or allow cutting and removal 
of post-1846 CMT sites.  It should be remembered that if a site contains evidence of any 
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use or occupation prior to 1846, all CMTs in the site are protected.  As a result, a Section 
12 permit may be required to harvest a post-1846 CMT if it is within a site containing 
pre-1846 CMTs. 

10.8.3 Protecting CMT Sites 

Protection of CMTs is determined on the basis of the assessed heritage significance of the 
CMT site, regardless of its age.  In cases where CMT significance is considered to be 
high enough to warrant CMT preservation, or where avoidance is feasible, several 
options are possible.  Consistent with the VFR draft procedure, we recommend the 
following options: 

• CMTs may be incorporated into wildlife tree patches or other special management 
zones; 

• Block boundaries may be revised to avoid impacting CMTs; or 

• No-work zones may be created within a block or other development area to 
protect CMTs. 

In all cases, measures should be incorporated to ensure windfirmness of any preserved 
CMT(s) and to provide protection from nearby harvesting activities.  A buffer zone is the 
most common means of meeting this goal.  The size of the buffer may vary according to 
forestry practices and local environmental conditions. 

10.9 Mitigation of CMT Sites Where Protection is Not Required 

In cases where the CMT site avoidance is not possible or where the CMT is considered to 
be of insufficient heritage significance to warrant protection, mitigation measures should 
be implemented to collect pertinent data.  These mitigation measures apply to all CMTs, 
regardless of age. 

A Site Alteration Permit, issued under Section 12 of the Heritage Conservation Act, is 
required for any alteration to a CMT that pre-dates 1846.  No provincial archaeological 
permits are required for assessing or removing CMTs that are post-1846 in age.  For 
CMTs of unknown age, it is generally recommended that a Section 12 permit be obtained 
to remove the risk of contravening the Heritage Conservation Act.  However, if evidence 
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can be provided to the District Manager indicating that the CMT is probably of post-1846 
age, a Section 12 permit may not be required.  For example, sampling of nearby trees of 
similar size and growing conditions may indicate that the stand is of insufficient age to 
qualify for heritage protection.  First Nations consultation and permitting (if required) 
should be completed prior to the alteration of CMTs or other aboriginal sites of any age. 

Prior to harvesting, Level II recording should be completed, in accordance with the CMT 
Handbook (Ministry of Forests 1997).  Following recording and receipt of a Section 12 
permit (if required), the CMT may be felled, and a stem-round (“cookie”) sample 
removed to facilitate accurate dating and/or other analyses.  It should be noted that for 
large CMT sites, it may not be necessary to sample and date every CMT.  A sampling 
strategy should be determined in consultation with an archaeologist, First Nations and the 
Archaeology Branch or District Manager (depending on whether the CMT site is of pre-
1846 age), and it should be designed to collect data representing the range of CMT types, 
tree ages/size, and micro-environmental conditions.  Guidelines for removing CMT 
samples are presented in the CMT Handbook (Ministry of Forests 1997). 

10.10 Quality Assurance Process 

To help ensure compliance with the Heritage Conservation Act, the Forest Practices 
Code Act, First Nations heritage policies, and the Region or District CMT Management 
Policy (once adopted), and to ensure that First Nations are confident that their heritage 
sites are being adequately protected, we recommend that a quality assurance process be 
developed. 

The quality assurance process may be incorporated into existing audit procedures 
undertaken by the Forest Practices Board, the District, or licensees, or the District may 
wish to develop a separate process with the participation of First Nations.  In either case, 
the goal of the procedure should be to ensure that forestry crews are properly identifying 
CMTs, and that CMT site management prescriptions are followed. 

10.11 Summary of CMT Management Recommendations 

The CMT management procedures recommended above are summarized in Table 10. 



September 27, 1999 - 61 - 992-1811/8000 

Golder Associates 

Table 10 - Summary of CMT Management Recommendations 

OBJECTIVE RECOMMENDATION 
Determine CMT Potential • Inventory 

• First Nations Consultation 
• Forest Development Plan Review 

Conduct CMT Assessments • Train forestry crews to identify CMTs 
• Train First Nations crews to complete 

Level I recording if CMTs can be 
avoided 

• AIA, Level II recording and initial 
dating of unavoidable CMT sites 
(Section 14 permit required if 
sampling) 

Assess CMT Site Significance Pre- or Post • Archaeologist to assess scientific 
significance 

• First Nations to assess cultural 
significance 

Protection of Significant CMT Sites • Incorporate in wildlife tree patch or 
other special management zone 

• Redesign block to avoid (with buffer) 
• Avoid CMTs within block (with buffer) 

Mitigation of CMTs to be Harvested 
(Section 12 Permit Required) 

• Level II recording 
• Stem-round (“cookie”) sample removed 

from some or all CMTs for dating 
Audit • Pre-harvest audits to ensure CMTs have 

been identified and reported 
• Post-harvest audits of recorded CMT 

sites to ensure compliance with 
protection measures 
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10.12 General Recommendations 

10.12.1 Ground Truthing and Field Data Collection 

• The predictive models developed and implemented in this study have not been 
field tested.  A sample of Class I, Class II and Class III lands should be 
inventoried using a probabilistic or systematic research design to provide reliable 
site and non-site data that can be used to test and refine the models.  Inventory 
methods should comply with Resource Inventory Committee (RIC) Standards for 
Archaeological Inventory or other accepted professional standards, and First 
Nations consultation and involvement should be an integral component of the 
research design and implementation. 

If field inventory is undertaken, a watershed-level approach is recommended.  
This would provide a manageable research unit that could be systematically 
sampled in a relatively short time, with the added benefit of at least partially 
reflecting aboriginal use of the landscape. 

• A larger CMT dataset is needed for predictive modelling, and cutblock-specific 
impact assessments usually do not provide appropriate data for statistical 
modelling.  A sample of old growth forest should be selected for probabilistic 
inventory.  The sample should focus on areas with red or yellow cedar, but other 
areas could be considered, in consultation with First Nations, to collect 
information on aboriginal use of other tree species.  First Nations may be aware of 
specific areas that were traditionally used for bark collection or aboriginal 
logging, or locations along known aboriginal trails could be selected, if the forest 
cover is appropriate. 

• All archaeological impact assessments in the study area should include revisiting 
and updating site information (including mapping to current standards), as 
necessary, for any recorded sites within the AIA study area. 

• Several site records could not be checked for quality due to a lack of information..  
Affected sites should be revisited to update the site records. 

10.12.2 Model Refinement 

• Where possible, survey coverage of previous forestry-related archaeological 
impact assessments has been digitized as part of this study.  It is recommended 
that the Ministry update important data source for future field assessments, to 
facilitate periodic re-evaluation of the models. 

• Other newly available data should be periodically reviewed for their potential to 
enhance the predictive models, with an emphasis on palaeoenvironmental, fish 
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and wildlife habitat, and vegetation data.  The predictive models should be re-
evaluated and refined as new data become available. 

• Future incorporation of traditional land-use information and archival data could 
significantly benefit cultural resource modelling efforts.  During this project, 
traditional land-use information was not available, although several of the First 
Nations in the study area may have this information on file.  Archival research 
was not within the scope of this project.  Early historic records may provide 
additional information about potential archaeological site locations. 

• Where possible, the actual boundaries of recorded sites should be digitized, to 
replace the circular polygons used in this study to estimate site boundaries. 

• Refinement of this AOA model should include direct First Nations involvement. 

10.12.3 First Nations Consultation and Training 

• Ongoing consultation with First Nations regarding cultural heritage issues is of 
paramount importance.  This AOA can be used as a joint planning tool during the 
Ministry’s consultation with First Nations. 

• Consideration should be given to training local First Nations field crews to 
identify CMT sites during preliminary field inspections.  Once CMTs are 
confirmed, an archaeologist would be retained to record, map, and sample the 
CMTs under permit. 

10.12.4 Model Implementation Procedure 

It is necessary to develop a procedure for implementing the results of this overview/GIS 
model at an operational and, ultimately, a strategic planning level.  It is recommended 
that an implementation protocol be developed cooperatively between the Ministry of 
Forests, forestry licensees, and First Nations to ensure that the model results are 
implemented in a way that is agreeable to all parties. 

10.13 Study Limitations 

During the archaeological data review phase, a number of limitations were encountered.  
They are as follows: 

• Sketch maps did not exist or were not attached to some original site inventory 
forms; 
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• Sketch maps were incomplete (e.g. no datum or other landform reference to allow 
accurate plotting of the location on a 1:20, 000 TRIM) or not to scale; and 

• Site polygons were created on the basis of median site dimensions for a given site 
type.  As such, they are only approximations of actual site areas.  Circular 
polygons have been used to represent sites of various shapes. 

11.0 CLOSURE 

This report was prepared for the use of the Ministry of Forest and the Sto:lo Nation.  Any 
use or decisions made on the basis of the report by third parties are the responsibility of 
such third parties.  This study was not intended to address issues of traditional land use or 
aboriginal rights or title, and it is presented without prejudice to land claims or treaty 
negotiations. 

GOLDER ASSOCIATES LTD. 

Jeff Bailey, M.A., R.P.A. 
Senior Archaeologist  
 
Reviewed by: 

Rebecca Balcom, M.A. 
Principal 
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