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ABSTRACT

This report provides a detalled summary of the Fort S James Forest Didtrict
Archaeologicad Predictive Modd Revison Project. This work was generoudy sponsored
through Forest Investment Account (FIA) Funding, awarded through Canadian Forest
Products and the Fort St. James Timber Supply Area. The project took place between
January 2003 and May 31, 2004. The project was a collaboration between Ecofor
Conaulting, Millennia Research, and Alberta Western Heritage, as well as First Nations
partners with traditiona territory within the Fort St James Forest Didtrict.

The underlying objective of the project was to assess and upgrade the existing
archaeologica predictive modd used in the Fort S James Forest Didrict. This mode
was developed by Norcan Consulting in 1999 and has been relied upon for development
planning snce its implementation. However, the modd was not fully tested or evduaed
before it was put to general use. The Norcan modd had an estimated accuracy of
gpproximately 45 %, i.e. 100 of 218 total sStes occurred in areas of estimated high
potentid.

To develop the modd to its full potentid, we proposed a multi-phase project that
would span agpproximatdy two years, which would include First Nations consultation, an
andyss of the Norcan modd, the creation of a Culturd Heritage Resource Inventory, and
findly, the development of a new archaeologicd predictive modd for the Fort S. James
Forest District. Prdiminary testing of the new modd's accuracy indicates that it is
approximately 75 %, i.e. 157 of 210 known archaeological resources occur in high
potentid areas. This report summarizes the initia phases of the project, provides a brief
environmental and cultura background of the study area, and presents the development
and assessment of the new archaeological predictive mode for the Fort &t. James Forest
Digtrict.
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Fort S. James Forest District Archaeological Predictive Model Revision Project:
Final Report

INTRODUCTION

In November of 2002, Ecofor Consulting submitted a proposad entitled the Fort
S. James Forest District Archaeological Predictive Model Revision Project to Canadian
Forest Products (Canfor), Fort St. James Operations head office.  This project proposal
sought funding support from the Forest Invesment Account (FIA), a provincid
government mechanism for promoting sudainable forex management in  British
Columbia.  Under this program, forestry licensees and tenure holders are dlocated funds
to support eigible programs within ther timber supply area (TSA). With the generous
support of Canfor and the Fort St. James TSA, Ecofor consulting was awarded funding to
undertake the mode revision project from mid-January 2003 until March 31, 2004.

The underlying objective of the proposed project was to assess and upgrade the
existing archaeologicad predictive modd for the Fort St. James Forest Didrict (Fig. 1).
Licensees and devdopment planners within the digrict have utilized this modd snce its
implementation in 1999. The accuracy and reliability of the Norcan modd as a
predictive tool has remained suspect because areas other than high potentid were not
routindy tested. Instead, Norcan effectivdy tested numerous aress dictated as high
potentid in the mode in order to increase Ste inventory in the region (Canud 1999D).
Consequently, over the past four years, severd concerns and problems associated with
the modd have surfaced. As a result, the model revison project sought to design anew

and improved modd for the study area.

To this end, Ecofor proposed a multi-phase project that would span approximately
two years. Project partners were invited to come on board, including various First
Nations with assarted teritorid cams within the Fort St James Forest Didtrict;
Millennia Research and Alberta Western Heritage Consulting, archaeologica consulting
firms with vauable experience in desgning and deveoping archaeologicd predictive
models, as well as the many licensees within the TSA.

Phase | of the project involved consulting with Firgt Nations to gain their interest
and support and collecting the data necessary for the creation of the Culturd Heritage
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Resource Inventory Database (CHRID). Additiondly during this phase, background

research was carried out to familiarize the project team with the work done to date.

During Phase Il, the CHRID was created in order to manage and organize the
immense quantity of archaeological data that has been collected over the years Also
during Phase 1l, the Norcan modd was datidticaly andysed by testing the avalable dte
location data againgt the existing modd parameters. The results of this andyss provoked

severd recommendations, which were addressed in the later phases of the project.

Initidly, Phase Il of the modd revison project proposed that funding be
dlocated for field-tesing. Unfortunately, due to funding cuts and time condrants, fied-
testing was not posshble and therefore, the project proceeded onto Phase IV. We are
exploring additiona funding avenues to complete Phase I11 in the future.

During Phase 1V, orthorectification of dte location data was completed to
improve the CHRID and a new predictive modd for the Fort St. James Forest Didtrict
was designed, created, and assessed.  This report provides background information on the
environmental, culturd, and archaeological aspects of the study area as well as some
generd information on predictive models. Following this is a brief project summary of
Phases | and I, and findly, we present the methods, results, and recommendations from
Phase V.
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I OVERVIEW MAP OF THE FORT ST JAMES FOREST DISTRICT
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Figure 1. Overview Map of the Fort St. James Forest District
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Backround

The Fort . James Forest Didrict is located in the north centra portion of the
province of British Columbia (see Figure 1).

Environment

Met water channeds and glacia lakes formed the topography and drainage
courses of the region during the Pleistocene and early Holocene Epochs (FHadmark 1982),
making for digtinct upper and lower portions of the forest district. The upper portion of
the sudy area (Figure 2) is characterized by steep, mountainous terrain flanking wide
river valeys. Largdy because of the geography, this area possesses fewer lakes
compared to the terran further south, and instead contains numerous large rivers
including the Bear, Sustut and Skeena rivers, as wdl as numerous creeks. The Driftwood
Vdley is quite wide and features swampy undulating terrain with sporadic eskers. The
most northerly pat of the sudy aea is located within the Northern Mountains
Ecoprovince, which is pat of the Sub-Arctic Highlands Ecodivison of the Polar
Ecodomain.

In contradt, the lower portion of the Forest Didrict includes an extensve system
of lakes and dreams within the various watersheds. Drainage primarily occurs from
north to south, commencing with the enormous Tekla Lake. Middle River drains this
lake a its south end, which in turn feeds Trembleur Leke. The Tachie River drans
Trembleur Lake, then flows into Stuart Lake, and then into the Stuart River. The Stuart
joins the Nechako River, which empties into the Fraser River near the city of Prince
George. A myriad of tributary creeks and rivers connect with any one of these rivers.
Figure 3 provides a summary of the watersheds within the district.  The lower portion of
the study area is a pat of the Manson Pateau, Babine Upland and Nechako Lowland
ecoections and, in generd, is chaacterized by gently undulating terrain  with
innumerable large lakes, rivers and wetlands, with an underlying geologica base
composed mainly of sedimentary rock (BC Minisry of Sustainable Resources 2001,
Perrin & Blyth 1998).
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Depodts of glacid till cover the mgority of the sudy area, varying in thickness
from 1 to over 10 metres, however, glacio-lacudrine sediments, dluvid sediments and
bedrock outcroppings can aso be found within the area (Plouffe and Williams 2001).

The sudy aea lies within the Sub-Bored Spruce (SBS) biogeoclimatic zone, as
defined by the Ministry of Forests Research Branch (Medinger & Pojar 1991). Hybrid
Engdmann-white spruce and sub-dpine fir forests typicadly dominate this zone, however,
there are extensve stands of lodgepole pine in drier areas. The SBS biogeodimétic zone
adso supports many wetland ecosystems, typicaly fens composed of sedges, scrub birch,

willow and spruce.
Fish and Game Resour ces of Aboriginal Importance

The study area supports a considerably wide and abundant variety of fauna. Large
mammals include black bear, grizzly bear, deer, moose, ek and sheep. Some of the fur-
bearer species avalable are fisher, otter, marten, wolvering, mink, muskrat and beaver.
Many different species of fish inhabit the lakes and dreams within the sudy ares
including rainbow trout, lake trout, dolly varden, stedhead, char, sockeye samon, white
surgeon, whitefish, squawfish, suckers, and ling cod. Birds are plentiful, with 173 bird
species known to inhabit the Fort St James Forest Didrict, (Ministry of Forests 2001b),
while severd species, including migratory waterfowl, aso stage and nest within the study
area.  Ducks, grebes, geese and swans were al taken as food (Sam 2001:30; Bond &
RussHdl 1992). However, the avalability of many of the important food species is not
adways predictable or dependable, and there are historical accounts and ord traditions
atesting to this fact (Sam 2001:79-80; Fraser Lake and Didrict Historica Society
1986:4; Bond & Russdll 1992:17; Harris & Ingram 1972).

ECOFOR
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Cultural Setting

The dudy area is Stuated within the traditiond territories of the following Carier,
Gitxsan, and Sekani First Nations:

Dztl'ainli Frst Nation - Tsay Keh Dene First Nation
Lheidli T'enneh First Nation - McLeod Lake Indian Band
Nak'azdli First Nation - Yekooche First Nation
Takla Lake First Nation - Tl'azt'en First Nation
Tahltan First Nation - Kaska DenaFirst Nation
Gitxsan First Nation -+ Natoot'en First Nation

-Nii Kyap House

-Wii Gaak House

-Haiwas House

-TsaBux House

The Carrier people are composed of severd smdler nations and belong to the
Athapaskan family of language groups. The Carrier traditiond territory encompasses the
centrd interior region of British Columbia Information on Athapaskan ethnography and
traditiond lifeways may be found in the following sources Albright (1984), Bishop
(1983), Bond and Russdl (1992), Carrier Sekani Tribal Council (1998), Carlson and
Mitchell (1997), Cranny (1986), Donahue (1978), Eldridge (1982), Fladmark (1976,
1986, 1999), Furniss (1993), Glynn-Ward (1932), Hdl (1992), Helmer (1977), Hudson
(1972, 1983), Jenness (1943), Marshall (2002), Sam (2001), Smashnuk (1999) and Tobey
(1981). Ethnohigtoric sources include observations on native lifeways by ealy explorers
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such as Alexander Mackenzie, Smon Fraser, John Stuart, Danid Harmon and Father
Adrian Gabriedd Morice. Severd of such ethnohistoric journds are published, such as
Fraser (1960), Mackenzie (1967) and Morice (1893, 1978). Several sources are available
on the higtoric era of the Fort St James Farest Didrict, including: Harris and Ingram
(1972), Klippenstein (1992), Morton (1988) and Owen (1990). Tobey (1981) cites a
precontact population estimate for the northern and southern Carrier of approximately
8,500 peopleliving in the area

The Gitxsan (“people of the Skeend’) people followed a rdatively sedentary
exigence. They spent ther summers catching samon, and gathering plants, therr fals
hunting within house teritory boundaries, and their winters gathered in longhouse
villages (Carlson & Mitchel 1997:10-11). During the spring, families would travel to the
Nass to gaher oolichan (Adams 19735; Calson & Mitchdl 1997:11). Ther villages
were centred primarily a the confluences of mgor rivers dong the Skeena, and dso a
drategic canyons within their territory. Houses were typicaly constructed of cedar planks
(Hapin & Seguin 1990), and often the planks of winter houses were transported to spring
and summer villages (Halpin & Seguin 1990:271; Carlson & Mitchell 1997:11).

The Sekani Firgt Nation is composed of severd different bands including the Tsay
Keh Dena and the Kaska Dena whose territories are located in the Fort St. James Forest
digrict.  Traditiondly, the Sekani were quite mobile in their pursuit of subsstence
(Jenness 1937) and left very little physcd trace upon the landscgpe. A nomadic people,
they traditiondly lived in tents congructed of poles covered with spruce bark or animd
hide. The Sekani peoples focused upon hunting and trapping as their primary sources of
food (Antilla nd.). They pursued moose, deer, caribou, bear, rabbit, grouse, and
groundhogs.  Influenced by the Hudson Bay Company, they became semi-nomadic
trappers after contact. Socia organization among the Sekani is undocumented in the
written records prior to the 19th century, during which some aspects of the phratric
system adopted from the Carrier and the potlaich system adopted from the Gitxsan were
observed (Jenness 1937:46-49). The Sekani territory in the Bear Lake and Takla Lake

areas was the only known portion of ther traditiond territories that provided them access
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to salmon. The mgority of their territory was redricted to the more northerly plateaus,
which drain into the Arctic Ocean, more generdly west of the Rocky Mountains and esst
of the Pacific divide (Jenness 1937:2-3).

Previous Archaeological Investigationsin the Study Area

Vey little archaeologicd research has been conducted in the sSudy aea
Archaeologicd interest in the area started in the late 1960s, when Elliot (1968) surveyed
Takla Lake by canoe and John Corner (1969) studied pictographs in the interior of BC.
Later, archaeological excavations were undertaken at the Higtoric Fort &t James in 1971
and 1972 by Norris and Harris, and in 1971 John McMurdo identified severa pctograph
dtes on Stuat Lake. Severa surveys took place in the 1970s to assess possible impacts
from forestry and raillway extensons. Reports produced from these studies include, but
are not limited too, Helmer and Mitchedll (1972), Drew (1974), Hanson and Canuel (1978)
and Irvine (1979). Vey little archaeologicd information was recorded in the Fort St
James Forest Didrict through the 1980s and early 1990s. A survey of a proposed
electricd transmission line between Tekla Lake and Babine Lake (Smonsen 1984) and a
survey of proposed logging blocks dong the Driftwood River (Wilson 1994) were
negative for any archaeologica Stes.

In 1995, Arcas Consulting Archaeologists Ltd. conducted an Archaeologica
Overview Assessment of the Fort St James region (Brolly & Dewhurst 1995). The
purpose was to cataogue dl known dgtes in the area, and to produce a heritage potentia
modd for the area with the intention of applying this towards cultura resource
management planning. An archaeologicd resource overview was aso completed by
Traces Archaeologicd Research and Consulting Ltd. (Carlson and Mitchdl 1997), which
provided comprehensve summaries of previous archaeologica invedigations in the
study area. Norcan Consulting creasted an Archaeologica Predictive Model for the Fort St
James Forest Didrict in 1999, which is currently used to determine which development
areas within the district need to be assessed archaeologicaly.
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To date, the mgority of archaeologica investigations that have been carried out in
the Fort St. James Forest Didrict have been motivated by development activities,
including forestry, rallway extensons, road extensons and Hydro extensons
Archaeological conaulting companies such as Antiques, Arcas, Ecofor, IR Wilson,
Norcan and Traces have completed severa surveys since 1995. The vast mgority of the
gtes identified have been culturdly modified trees (CMTs), however, many other
interesting dStes condding of pictographs, higtoric cabins, trgps, lithics, human remains,
cache pits house pits and hearths have dso been found. Extensve tral sysems are
known to exis within the Fort St James Forest Didtrict and ground-truthing of the tralls
locations are currently an on-going process. The results of these surveys has been to
greetly increese the archaeologica inventory of the Fort & James Forest Didrict and
record the past 4000-5000 years of human history in this area.
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PREDICTIVE MODELS

The use of predictive moddling in archaeology has stimulated both excitement
and criticisms over the pagt thirty years, especidly with new and rapid advances in GIS
(Ddla Bona 1994ab; Kohler and Parker 1986; Kvamme 1999). Deductive and inductive
represent the two types of spatid andyses used in predictive moddling. The potentid
mode currently used in the Fort St James Forest Didrict is deductive; that is, it
“attempts to predict human behaviour and its associations with past landscepes and
environments’ (Canud 1999a20). Severd assumptions are required to produce a
landscape-based modd in this way. Archaeologits must assume that native peoples
were reldively condricted by their environment and that human choices about movement
and occupation were based on landscape variables that are accessble and measurable to
those who are usng the modd. Deductive models, as they begin with the human
experience, are powerful because they atempt to mode for where people chose to be. If

archaeologists can model for where people chose to be, sites can be found.

However, deductive modelling relies very heavily on a modern - and often white
mde - archaeologica interpretation of landscape variables. Peoples choices about how
they use the landscape are largdy influenced by how they perceive that landscape.
Archaeologists are, in turn, influenced by their own perceptions of the environment and
how they expect these past peoples would have lived in reation to it. In an atempt to
reduce this culturd bias, archaeologists often turn to the ethnographic record.  This
record, however, is often incomplete or biased itsalf and potentialy only representative of
one time period - generdly the early pod-contact. Unless the person recording the
ethnographic details to be used was him- or hersdf a member of that culture, it is unlikely
that the data recorded will provide any idea of how the people thought or made their
decisons, information, which is vitd for the production of a reliable deductive modd.
This is one important argument for usng ord tradition and other sources of culturd data
authored by locd First Nations in the development of a deductive modd. While this
information may potentidly remain biased towards the more recent generations of
occupation of the land, it will a least bring us closer to an understanding of how these
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individuds and the peoples from whom they descended lived and perceved ther
environment.

The second type of models are inductive modds.  This approach involves
obsarvation of the environmental <ttings in which archaeological dtes have been
previoudy found, and then modes for this type of landscape. It predicts tha additiond
Stes were located in Smilar settings, but is not concerned with the specific reasons of
why they would be there. In this respect, inductive modds are not as intrindgcaly
explanatory as deductive models, but they remain predictive. While inductive models are
theoreticdly less influenced by culturd bias, this type of modeling relies heavily on
previous archaeologica survey. Previous survey tends to be datidticaly biased (eg.
focussed near mgor water courses) and so this dependerce can lead to a Smilarly biased
model. One additiona complaint about this type of modd is that, often, only a smpligtic
formula (such as dope and proximity to water) or a computer-generated formula that is
dmog unintdligible (eg. logigic regresson) are used in inductive prediction of dte
potential.

Problems exist with both modelling approaches. In an atempt to overcome some
of the issues of bias in deductive models and over-smplification in inductive modds, a
modd based on data managed in a Geographic Information System (GIS) supplemented
by human interpretation of dte location can be used. In this technique, dl accessble
vaidbles ae daidicdly examined to see if patens exig in dte location.  An
archaeologist with knowledge of the culturd traditions of the area and with GIS can
determine if the corrdation is spurious, as wel as combine variables in a way that makes
sense on a human levd (for example, Stes might pattern in agpen stands, but only if no
pine stands are nearby). These variables and combinations of varigbles can be tested
agang known gte locations.  This brings both a human and an ethnographic dement
(which varidbles to test and indude in the modd), and an objective or scientific edement
to the modd (testing dtatisticaly where stes tend to occur). Also, it can overcome some
of the problems of bias in deductive moddling by messuring where dtes actudly occur
and how they pattern, irrespective of modern topography and perceptions.  This is
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important wren the ethnogrephic record and traditional use of an aea is not wdl
understood, and for dtes dating to times long ago when the landscape and/or peoples
ways of living were often very different. Our revised mode will use the inductive GIS-
based approach.
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PROJECT OBJECTIVES

For the purpose of developing a predictive modd for the Fort &t. James Forest
Didrict one must consder the generd ideas that influence the sdection of the
independent variables. In order to create a model, we must assume that Native peoples
were dependent on ther environment for subsstence and that the environment ultimately
affected their settlement patterns and thus, the archaeologica evidence. The degree of
success therefore depends on how well people knew or used their environment, and since
people were able to survive in this region for thousands of years, native people had an
acute knowledge of the landscape. First Nations in the area were highly mobile, hunter-
gatherers whom depended on a seasona round to provide an economy from a mixture of
plants and animal resources (Dawson 1983; Tobey 1982; Bond and Russall 1982). People
would follow the seasond movements of animas and would travel to areas where a
specidized habitat supported a particular species in abundace (Brody 1998). Some
scholars have tried to modd firg naions use of the landscgpe based on empirica
observations of phenomena that are linked to cognitive decisions based on benefits versus
cods (Whitley 2001). Whereas our model assumes that 100% of the landscape was
utilized a some point in the past by First Nations peoples (Canud 1999a). However,
some areas have a higher probability of archaeologica resources being located there due
to frequent use of that area over time. Whereas, other areas may have been used less
frequently, leaving behind alower probability of finding physica remains of that activity.

When deciding which environmentd variables on the landscgpe indicate higher
probability of use, a number of factors needed to be consdered. These decisions were
made both on datigticd analyss of known Ste locations, as well as through the use of
ethnographic and ord higtoric evidencee We could not assume from the outset that
certain areas on the landscape were never utilized, or are of no archaeological potentid.

We could however edimate areas where it is more likdy that we could find

archaeologica stes
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A vaiety of ills induding an acute knowledge of the landbase, enabled Firgt
Nations to locate food resources under different or difficult environmental conditions,
When one food item became scarce they relied on a variety of other resources to
compensate.  Therefore, we made the assumption that the primary environmenta
vaiables, which affected settlement locations, were water and food resources e.g. plants,

and accesshility to these two. Generdly, dl other variables are reated to these in some

way.

Water, including wetlands, was considered by our mode to be, by fa the most
important dement for choosing an activity location. Both humans and wildlife are highly
dependent on water for survivd. However, we identified an inherent problem in focusng
on primary waterways, as this represents areas where people lived during the summer. In
the winter, people were more mobile and were not as dependant on primary water sources
because a secondary source, snow, was everywhere (Bond 2004). However, some water
sources are more preferable than others and it is these that the model attempts to identify
as higher probability arees. A water source would have been more preferable if it @)
contained or attracted food resources and b) if it was easly accessble. There are
numerous variables that endbled us to identify these preferences and therefore, the
archaeological probability of an area.

Fird, archaeologicd dtes are more likey to occur in close proximity to the
water's edge.  Proximity to water and wetlands are therefore variables within the
acchaeologica predictive modd. As distance from water increasses, archaeologicd
potential, and in turn, probability, decreases. Also, the dze of the stream or wetland
complex was a factor as the dze of the source increased so did the number of food
resources (eg., fish, wildlife). Fish was a critical food source and of high ceremonid
importance to Firg Nations culture; therefore it was assumed that a high proportion of
culturd heritage dtes would be located in proximity to water that contained fisheries
reources.  Of lesser importance than fish, are the numerous anima resources used by
Firs Nations for therr fur, bone, and antler. The Carrier, for example, hunted caribou,
moose, mule deer, beaver, hare, mountan goat and grizzly (Donehue 1978). The
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Gitxsan, who inhabited territories aound the Skeena River, hunted porcupines,
groundhogs and lynx (The People of 'Ksan 1980). Many of these animas were likely
killed via canoe if encountered during channel crossng or with trgps.  Many animds
frequented wetlands, which provided open areas for food or for sun exposure.

The fact that different cultures have different practices added an dement of
unpredictability to our modd, and it should be consdered when determining which areass
of the landscape were utilised more frequently than others. For example, the Carrier
divided ther traditiona territories into management units cdled ‘keyohs, whereby each
family had a keyoh where subsistence activities such as hunting and gathering took place
(Bond and Russdll 1992; Hal 1992; Sam 2001; Tl'azt'en Nation 2004). Keyoh-holders
were respongble for managing the resources on their keyoh in order to provide a
continuous supply of food and materid for the surviva of the community, as a form of
land dewardship. A gmilar form of dewadship is gpparent within the Gitxsan
communities, but in the form of “house teritories’ which lie the exclusve title of each
house to its territories and resources. This title is entrenched in a complex legd system
that vaidates the acquistion and inheritance of house territories and regulates rights of
access and resource use, and is respongble for ensuring both the well-being of the house
and the hedlth of the territory (Sterritt 1998; Duff 1989). In the pad, if an outside group
needed to collect resources on someone elses 'house or 'keyoh', would have been
problemdtic; therefore, areas on the landscape that were away from the man trave
corridors would have likely of been used under certain circumstances. So, it is important
to keep in mind that because of this unpredictable aspect of human culture, no mode can
be 100% accurate.

17
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PROJECT SUMMARY

Phase |

The principle objectives of Phases | & Il of the Fort St. James Archaeologica
Predictive Modd Revison Project included: 1) increased involvement of First Nations in
the management and protection of ther own culturd heritage through participation and
meaningful consultation in the mode revison project; 2) deveopment of a Culturd
Heritage Resources Inventory Dadbase as a means of compiling, organizing and long
term management of dl exising (and future) archaeologica information for the Fort S
James Forest Didrict; 3) the use of this compiled data on dte didributions within the
digrict for assessing and suggesting necessary revisons to the predictive model.

First Nations Consultation and Participation

During Phase |, Ecofor invited dl Firs Nations groups with traditiona territories
within the Fort &. James Forest Didrict to participate in the modd revison project.
Through mesetings and discussons, some of the First Nations groups expressed the need
for more direct conaultation with them in order to manage important culturd heritage
features especidly with regards to trail locations. As a result Ecofor updated the Fort St
James Culturd Heritage Tral map. The updated trail map provides a more reliable
source of information about these important culturd heritage features.  Another topic that
gemmed from the discussons was the need for improved information sharing. For
example, we discussed ways in which it would be possible to raise awareness about the
location of important cultural festures and traditiond use aress without unsolicited
digurbances. Unfortunately, the project timeline was too limited and it was decided to
condder this posshility a a later date.  Findly, those Firg Nations individuas who hed
the necessary skills and interest to work on the database project were sdected in
consultation with Ecofor. This participation provided an ided forum for the exchange of
information about aborigind land use and achaeology between the First Nations
partticipants and the archaeologists. This forum provided the opportunity for First
Nations groups to express their ideas and concerns regarding how the modd is developed
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and employed, and gave the archaeologists an opportunity to answer any questions,
which may arise on this front. As such, Firs Nations were invited to participate in the
initia planning and execution of the modd revison project.

Cultural Heritage Resour ces Data Compilation

Over the years, a consgderable amount of information has been collected through
Archeeologicd Inventory Surveys (AlSs), Archaeologicd Overview  Assessments
(AOAS), Archaeologica Impact Assessments (AlAs) and other related cultura heritage
dudies. This information provides vauable data for modelling purposes but to date, has
not been compiled into a managesble format conducive for this purpose.  Before
asessing the exising mode, it was necessary to compile, organize and manage data
about known culturd heritage dtes.  Information concerning dready recorded cultura
festures was gathered from various sources including forest licensees, archaeological
consultants  reports, academic dudies, historical records, Government ministries and
Firgd Nations. Once this information was collected, we could then begin developing the
Cultural Heritage Resource Inventory Database (CHRID)

Phasell

Cultural Heritage Resources | nventory Database

To compile and manage the data, which was collected during Phase |, Ecofor
created a comprehensve and searchable Culturd Heritage Resource Inventory database.
A tota of 44 Heritage Inspection, Inventory and Survey Reports, which represents al the
known archaeological assessments carried out between 1969 and 2003, were incorporated
into the Cultural Heritage Resources Inventory Database. This searchable database was
used as a device for long-term data management and was avalable to multiple users
including First Nations, licensees the Minigtry of Forests and archaeological consultants.
The CHRID was created usng Microsoft Access, which dlows one to store, sort and
refrieve immense quantities data  The database is dso a useful tool when querying
multiple fidds of information. Access can dso be linked to GIS gpplications in order to
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goatidly plot dtes.  First Nations project assgants were respondble for inputting the
maority of data into the Culturd Heritage Resource Inventory. A copy of the database is
provided with the updated modd.

In the course of entering survey block and sSte information into the database, a
number of issues were identified which impeded this work and brought the integrity of
some of the avalable data into question. The mgority of the chalenges encountered
involved inconagencies in recording procedures, as wdl as missng and sometimes
inaccurate locationd dataa Recommendations concerning recording sandards, which
should be enforced, are liged below. Adherence to the following would not only be of
grest use in the further testing and modification of the modd; it would aso enhance our
ability to more effectively and efficiently manage archaeologicd datain the future:

1- Location data should be included for dl areas surveyed as development block
identifiers and boundaries often change following assessment.  The locaion and
boundaries of the surveyed block should be indicated on a 1:50,000 or better NTS
topographic map so that they can be identified independent of forest development plans

2- When temporary Block IDs are used to aksignate proposed development aress
a the time of the initid AlA, dl eforts should be made to include in the find reports a
cross-reference to the permanent Block ID later assigned

3- Spatia co-ordinates for dl dtes recorded in archaeologica inspection reports -
both AlAs and reconnaissance-leved surveys — should be included in the reports, unless
this has been edtablished to be sengtive information. In the case of sendtive informetion,
the specific location of the site should ill be on record with a responsible body (the First
Nations and/or the Minigtry of Forests) and both available and accessble in the event that
thisinformation becomes necessary to the management or protection of these Sites

4- These spatial co-ordinates should be checked for their accuracy and must be
qudified: i.e the NAD mugst be gpecfied for dl UTMs and longitude/latitude
designations, the UTM grid zone must be included with UTM co-ordinates
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5 The results of al AlAs reconnaissance-leve reports and AOAs should be filed
with the governing body, for purposes of long-term datamanagement

6- Maps included with archaeologica reports must be referenced, and the
locations of al shove tests and survey coverage should be illustrated on these maps

Some of these recommendations ae dedt with in Phase IV with the
orthorectification of the Site locationd data.

Preliminary Model Assessment

An initid assessment of the Norcan modd was undertaken during Phase 1l.  This
was achieved by collecting the necessary digital data, reviewing the rationde behind the
st of the variables used, and findly, through detigicd andyses. Using TRIM data, the
Chi-sguare test was used to assess the observed ste distributions againgt the distribution
of the variables assumed to be predictive of Site locaions in the modd.

Reallts of this vaidble-by-varidble assessment suggest that the modd needed
reviang. The following variables were checked for their corrdation with observed gte
digributions:  proximity to rivers proximity to creeks/streams, proximity to seasond
dreams, proximity to large lakes, proximity to medium lakes, proximity to smadl lakes
proximity to wetland complexes proximity to large wetlands proximity to smal
wetlands;, aspect; and dope. Without exception, the results of the datistical andyses
indicate that those variables used in the model do not predict Ste digributions in the
manner suggested by the moddl.

The remainder of the variables employed in the Norcan modd: culturd varigbles,
fish, naturd disturbance, sediments, drainage, surface and surface expression, were not
datigticaly compared to dte distributions because the data required for these anayses
was ether incomplete (cultural data), absent or too subject to user-interpretetion for
consistent results (fish, drainage, surface expresson) or too coarse in its available form to
be a meaningful prediction of location-specific entities such as dtes (naturd disturbance,
sediments, surface). Clearly, these variables needed to be re-evduated before being
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accepted as useful predictors of dte potential.  For example, ‘culturd variables require
the collection of a nontbiased random sample of archaeologica stes before they can be
used as a meaningful predictive varigble.

Additiondly, Fird Nations conaultation is of vaue in hdping to identify what
environmental settings various dte types are expected to occur.  The experience and input
of knowledgeable persons would considerably aid the development of predictive models.

With respect to the variables aspect, dope, naturd disturbance, sediments,
drainage, surface and surface expresson, the Norcan modd directs the user to identify
‘the most dominant’, ‘the average or, in the case of dope, ‘the least doping' festure in
the survey block and then use this varigble expresson to determine the predicted dte
potentia for the entire block. We recommended that this ‘block averaging’ approach is
ingppropriate for the prediction of archaeologicad dte locations. Firdtly, this gpproach is
subject to consderable user-interpretation, making the moded difficult to employ and the
results inconastent.  Furthermore, by defaulting to a dominant feeture, the mode does
not take into account those smaler areas of higher and lower archaeological potertid that
often exist within asurvey block.

For these reasons, we strongly recommended and proposed to develop a location-
specific predictive moded usng GIS. Development of a more accurate and reliable
predictive mode benefits not only the culturd resources and resource managers, but also
the land developers enabling more informed decisons about proposed developments. By
knowing where archaeologicaly senstive aress exist, developers can ether avoid them

or plan to manage the cultura resources within them.

Phase 1l

Origindly, Phase 11l proposed fidd-testing in order to ground-truth the Norcan
modd. However, due to funding cuts and time condrants, fidd-testing was not possble
and therefore, the project proceeded directly into Phase 1IV. We are exploring other

funding avenues and anticipate completing Phase I11 in the future.
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Phase IV

In Generd, Phase IV congsed of two eements The fird was the
orthorectification of the dte location data in the CHRID and the second was the design,
andysis, presentation and distribution of an updated mode for the Fort St James Forest
Didrict. Themode development process contained the following stages:

1- Map sheet selection

2- Determination of Potentia Variables and Their Weighting
3- Grid Congtruction and Modd Completion

4- Andyssand Results

5- Modd Adjustments
6- Modd Tedting Againg Historic AIA Data

The following sections outline Phase IV of the project.

PHASE IV METHODS

Phase IV condgted of numerous steps in order to creste an improved modd for
the Fort St. James Forest Didrict. In order to creste a more effective model Ecofor
sdected the appropriate map sheets for moddling, determined the varidbles that were
most feasble to use in the model, then proceeded onto grid congtruction, modd andyss,
presentation and digtribution.  Additiondly, as pat of improving the Culturd Heritage
Resource Inventory (CHRID) database, orthorectification using the ste forms was done
during this Phase. However, before this process began, severd mesetings took place to
hear the concerns from interested parties to determine which variables were most
important and how they should be weighted.

A FIA Task Force meeting took place on October 21, 2004". The FIA task force
was cregted to ensure that representatives of each of the First Nations with asserted
treditiond territories within the Fort . James Didrict were invited and involved in
discussons surrounding how the modd is built and implemented. The following Frgt

1 In attendence: Clara Jack (Nakazdli), Anita Tylee (McLeod Lake), Rosemary Prince (Nakazdli), Lionel
Chingee (McLeod Lake), Fred Sam (Nakazdli), Alex Mackinnon (Nakazdli), Dwayne Martin (Tl'aszt'en), Sharon Bird
(Nakazdli), Gareth Spicer (Ecofor), Kevin Wilson (Ecofor),and Amanda Marshall (Ecofor).
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Nations were invited via an October 8" letter to atend the meeting: Dztl'ianli; Gwinin
Nitxw; Hawas, Nii Kyap; Lheidli Tenneh; Nak'azdli; Tekla Lake/Bear Lake, Treety §;
Tsekeh Dene; Gitxsan Treaty Office; Kaska Dene; Lake Babine; McLeod Lake, Tahitan;
Tl'azt' en; Tsa Bux; Wii Gask; Wii Minosk; and Yekooche. Phone cals were made on
October 20" to confirm who would be in attendance, and the meeting was held a Kwah
Hdl/Nakazdli Band Office in Fort &. James  Wii Minosk, Yekooche and Dzitl'ianli
cdled to let us know that they had interest in the meeting, but were unable to send a
representative. The FIA Task Force is responsble for ensuring that the quaity use and
implementation of the Predictive Modd as wel as ensuring the model will work to its
utmogt ability for the preservation and proper management of the Didrict's Culturd
Heritage Resources. At this meeting we discussed our modd revison idess, the old
model, problems with it, a history of the project to date, and the change in funding plans.
After the meeting, Gareth Spicer sent information packages to each of the First Nations,
including a copy of the graphics used to illustrate our proposed revision to the model, and
a brief description of each dide, in the hopes tha we could communicate the basic
themes of our proposed revison clearly. We dso welcomed each group to consder

contacting us to give a presentation in their individud communities.

Two other meetings aso took place with the TSA a the Ministry of Forests on
January 9, 2004 and March 1, 2004. These meetings served a similar purpose, to present
and share ideas on prdiminary modd congruction. Severa suggestions came out of the
meeting. For example, some individuds fdt that too much emphass seems to be placed
on wetlands and wetland complexes as a varigble. Also, individuds would have liked to
e ome dement of probability factored into the modd. We dso discussed the
importance of visudly identifying the location of dl known stes. As wdl, it was made
cler that dtes needed orthorectification to determine their proper locations. Everyone's

ideas and concerns were noted o that they could be taken into account as the modd was

2 |n attendance Joe Kavanagh (Canfor PG), Shawn Hales (Canfor FSJ), Christie Willmot (Stuart
Lake Lumber), Leone MacDonad (BCTimber Sales-Vanderhoof), Susan Salokannel (BCTimber Sales-
FSJ), Shane Perry (Apollo Forest Products), Tanja Kruisselbrink (Canfor FSJ), and Kevin Wilson and A.
Marshall (Ecofor)
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developed. Following these medtings, the orthorectification and actua modd
development began

Orthor ectification

The importance of accurate Site location data cannot be overemphasized.  Errors
in plotted Site locations are common but can easily be corrected by checking the recorded
dtes againgt geo-referenced TRIM 1l Orthophotos and adjusting their locations to the
point most closdly matching its description in the dte forms and dte sketch maps.  In
those cases where the dte descriptions were too vague for this type of fine-tuning; these
stes were highlighted and excluded from the database used for testing and refinement of
the moddl.

This orthorectification process was completed during Phase IV in order to

relocate Sites as accurately as possible using known site location data.

Ortho rectification was accomplished usng the Geographic Information Systems
(Maplnfo Professiond software). This tool uses satellite images or aerid photography to
orient the image into its correct geographic space. Then new geographic coordinates are
assgned after relocating Stes as accurately as possble usng identifidble festures in the

image.

Avallable data on archaeological Stes located in the didtrict of Fort St. James was
corrected in Phase | of the project and entered into the CHRID. Site location data was
collected usng the following sources. ortho/aerid photos (provided by Canfor and MoF),
the HRIA database and B.C. Archaeologicd and Traditiond Use Site Inventory Forms
(provided by the Archeeology and Regidry Services Branch), Interim and Find AIA
Reports (provided by Antiques Archaeologicd Consultants Ltd, ARCAS Conaulting,
Aresco Ltd, Bagtion Group, Big Pine Heritage, Ecofor Conaulting Ltd.,, 1.R. Wilson,
Millennia Research, Norcan Consulting, Point West Heritage, Traces Research other
sources included Canud & Hanson (1978), Drew (1974), Helmer & Mitchel (1972)
Irvine (1980), McMurdo (1971), Mohs & Hoy (1973), Sewell 1951).
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This database was exported into a Mapinfo table and the program created points
using eastings and northings in a projection of NAD 83. Each dte gppeared as a point on
the aerid photo and was checked using available maps and location descriptions.  If the
dte was not in its correct postion the point was relocated as accurately as possible and
the new coordinates were entered into the database.  When relocating Sites, measurements
were taken usng feaiures eedly identifisble on avaladble maps and compared to the
ortho/aeria photos.

Incorrect sSite location information was corrected in the database through the
examination of orthophotos. Some of the difficulties encountered during this process are

asfollows,

Human error. Severd individuds were responsble for adding information to the
database and as a result, some degree of inter-observer eror was introduced.
Additionaly, typing errors were common and greetly atered the site location.

Incorrect projection (i.e. NAD 27 or NAD 83) information provided or entered.
In some cases, dte forms indicated that the Ste locetions were in NAD 83 but were
actudly recorded in NAD 27 or vice vasa.  Smilaly, individuds may have entered
NAD 27 datainto the NAD 83 columns.

Ste location information unavailable or inaccurate. For some dtes the

information was Smply not avalable or the information was visbly inaccurate.

Incorrect UTM zone inputted or provided (i.e. zone 9 or 10). Becausethe Fort St.
James forest digtrict straddles two UTM zones, errors were commonly made on ste forms
and/or when imputing the data in the database.

Note: NTS map sheet N/12 was entered as Zone 9 when in redlity it is in Zone 10
for the purposes of a software trandation error.

When identifiable features (water, landscape, vegetation) were not visble on the
ortho/aeria  photos, dte locations were esimated using known block boundaries, built
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roads, railway lines or adjacent dtes. Due to the lack of detailed Ste information and

missing or inaccurate maps, many Ste locations were estimated.

Model Development

The fird dep in cregting a new archaeologicd potentid modd was to sdect the
appropriate map sheets. Presently there are 299 BCGS Map shests that make up the Fort
S James Forest Didtrict (see Figure 1). However, not al of these map sheets required
archaeologicd predictive moddling, as a mgority of areas are large bodies of water,

designated parks, dpine aress, etc. Once these map sheets were determined, the
preliminary modd was built on the remaining map sheets.

Previoudy surveyed areas were dso incorporated into the database in order to
demongrate portions of the landscape, which represent negative data, as well as to

demondrate portions of the landscape, which have been over and underrepresented in
AlA fied surveys. These previoudy surveyed areas were to be entered into the database,

then checked and cross-referenced.

Deter mination of Potential Variables

Our Ecofor daff researched a wide spectrum of geologica, ecologicd, historic,
and ethnographic variables, with sengtivity to the practicd availability of the information
required. As a result, a revised ligt of variables and their related point have been encoded
in aGIS spatid andys's programme.

The following section describes the varidbles that were chosen and the reasons
they were sdected specificaly for the Fort St. James Forest Didrict.  Table 2 describes
the justification for each weighting.

These variables are divided into two categories. Dependant and Independent
vaidbles. The Dependant variables are archeeologicd events which display physicad
evidence of that event occurring or not occurring, i.e. ether the presence of
archaeologica resources (known gte data) or the absence of archaeologica resources (no
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dte data). The Dependant variables used in our new modd will not be given values or
weights, but will instead be used to test the accuracy of the Independent varigbles. The
Independent Variables are the nonarchaeologica characteristics or the biophysicd,
environmental factors such as dope, soil type, eevation, etc.

At the prdiminay dages of the modd, we began by induding as many
environmental variables as we could think of that may have an influence on predicting
archaeologicd dte locations  The varigbles chosen during Stage 1 of the modd were
weighted according to intuitive sense and group consensus, Smilar to the old Norcan
modd. This method had some obvious problenms and inherent biases that we hoped to
modify once our datidicad andyss was completed. During Stage 2, the preiminary
mode was crested, andyzed and severd of the origind variables were removed from the
lig, mostly due to inconsgent or irrdevat data sets. A Draft verson of the preiminary
mode was presented to the Canfor's, Regiona FIA Coordinator, and severa problems
were discussed regarding modd  weighting and problems with some of the varidbles
chosen. Once our datigticd analyss was avalable, the present varidbles lig was agan
revised and some variables were re-weighted accordingly during Stage 3. See Table 1
beow for a review of the three dages the modd underwent. In the find modd, the
folowing vaiades wee utilized 1) Waer Resources, 2) Soil Sability/Surficia
Geology; 3) Proximity to Wetlands, 4) Landforms, 5) Forest Cover; 6) Aspect; 7) and
Slope.
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Table 1. Category Variables Chosen Over Three Stages

Category Variables Stage 1 Stage 2 Stage 3
Water Resources Layer X
Fisheries Resources X X
Proximity to Lakes and Streams X X
Travel by water X
Soil Stability/Surficial Geology X X X
Drainage X
Wetland Matrix X X X
Landform Variables X X X
Wildlife X
Forest Cover Type X X X
Aspect X X X
Slope X X X
Landscape Visibility/Lookouts X X
Natural Disturbance Types X

The following section describes the variables that were chosen and the reasons
they were sdected or not sdected for use in the find verson of the modd. Table 2

below, describes the judtification for each weighting.
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Table 2. Weighted Variable Components

Weight Variable Repr esentative Components
Represents a critical need
Focal point of the First Nation's lifeways
Strong correlation to cultural heritage site
locations
Physical attributes of the landscape that directly
influenced First Nation's lifeways
Strong correlation to cultural heritage site
locations
Physical attributes of the landscape that
Wetlands, Landforms,  |determined resource use and availability
Surficial Geology Moderate-strong correlation to cultural heritage
site locations
Attributes that played minor role in selection of
settlement, or the development of an area
Moderate correlation to location of cultural

\Water Resources (Fish,
5 Streams, Lakes, Travel
Corridors)

4 Slope, Aspect

2 Forest Cover

heritage sites
Attributes that are not determining factors for
No Variablesfitthis | C11ical needs o
1 Less significant for First Nations
Category . . . .
Minor correlation to location of cultural heritage
sites
Background data not incorporated into model
Historic mining, Known |construction
0 cultural features, Relevant to archaeological field sampling
Natural/Anthropogenic  |May serve to test model reliability
Disturbance Indefinable, or not suitable for specific

modelling purpose
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Water Features

Weight: 5 out of 5

Primary Sources. FISS Data, TRIM data, BC Watershed Atlas Data, FPC Lake
Classfications.

Assumptions: 1) Fish were a criticd source of food and of grest ceremonid
importance to First Nations culture. 2) First Nations lived in cose proximity to lakes and
streams in order to access associated resources.  3) Waterways were higtoricaly used as

travel corridors and navigationa ads.

Discusson:  First Nations settlements were typicaly located in close proximity to
water bodies, as they relied heavily upon water festures for sustenance and trave.
Consdering the following key aspects of First Nations use developed the water features
category of the modd!:

Water bodies provided potential for First Nations to gather resources such
asfish, plants, wildlife, waterfowl, and water itsalf.

Water bodies provided potentid as transportation corridors (i.e. canoe
route), or as navigationd aids that could be followed from one point to
another.

Topography in proximity to streams and lakes provided potentid for First

Nations use.

Each water body dass (defined in Table 3) has a maximum buffer width, which
indicates the width of the buffer zones adjacent to the Class A, Ags, B, Bobs, and C water
bodies The maximum buffer width was determined by assgning 250 m for each vaue
point assigned. Therefore, a Class A sream (Vaue 4) has a maximum buffer width of
1000 m. This will ensure that smdl streams and lakes, which were used less often by
Firg Nations, receive a smdl buffer area, whereas large streams and lakes, which were
used more frequently by First Nations, receive a larger buffer. There are two exceptions
to this maximum buffer width; those being features with a vaue of 1 (Class C water
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bodies), and 5 (Class Aobs Water bodies). Under the proposed system, these water bodies
would receve a buffer width of 250 m and 1250 m, respectivdy. However, the
maximum buffer width for Class C water bodies was reduced to 100 m as not to overstate
the achaeologica importance of these rddivey indgnificant waer bodies.
Additiondly, the maximum buffer width for Class Ay Water bodies was capped at 1000
m to remain consgtent with al other parts of the modd.

A weight of 5, assgned to water features, is a numerica vaue that reflects the
relative importance of the water features layer of the modd. Since sustenance and travel
provided by water features were considered critica needs and focal points of first nations
culture (see Table 2), the highest weight of the predictive model has been assigned to

these values.

The buffer widths and percentage scde factors presented in Table 3 are used to
cdculate the value of each raster cdl adjacent to a given water feature. The vaues in the
0-50 column represent the score assigned to raster cells within 350 m from the edge of
the sdected water feature; the vaues in the next column represent the score assigned to
rager cdls from 51-100 m from the edge of the selected water feature, and so on. The
vaues of each successve buffer are caculated by multiplying the water body cdass vaue
by the weight, and then by the percentage scde factor. Buffer increments were selected
to reflect the respective probability of encountering a culturd heritage feature within a

given digtance of awater feature.

Highet emphass was given to large waer bodies that potentidly contaned
anadromous samonids or game fish species and could be used as canoe routes (Class A
and B). Lowest emphass was given to smdl dreams and lakes that do not contain
anadromous samonids or game fish species, and are too smdl to provide means to travel
or navigate by (Class C). Class Awps and Byps Water features were sdected as individud
points, where archaeological potentid is higher due to barriers or confluences. These
areas have increased probability of serving as fishing Sites, camp dtes, or portage routes,
and therefore have increased probability of containing cultura heritage Sites.

it ECOFOR. )



Fort S. James Forest District Archaeological Predictive Model Revision Project:
Final Report

The first tool used to score watercourses where First Nation people may have
fished, resded by, or traveed dong is the provincid Minigstry of Water, Lands, and Air
Protection (MWLAP) Fish Information Summary System (FISS) daa  The FISS
database is avalable online and was queried to identify al documented water-bodies that
support anadromous fish.

The second tool used to score watercourses was water discharge. Water discharge
refers to the amount of water that flows down a watercourse a any given time. There are
sved different methods used to measure water discharge, but for the purposes of this
model, stream magnitude was used. The B.C. Watershed Atlas database, available
through the B.C. provincid government, lists the magnitude for dl watersheds in B.C.
The avaldbility of data made Stream magnitude the best option for this moddling
process.

Magnitude is illugtrated in the Reconnaissance (1:20,000) Fish and Fish Habitat
Inventory: Standards and Procedures (April 2001), and is re-produced below in Figure 4.

Magnitude

Figure 4. Stream magnitude (Adapted from Reconnaissance (1:20,000) Fish
and Fish Habitat Inventory: Standards and Procedures (April 2001))
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As illugrated in Fgure 4, stream magnitude indicates the number of tributaries
that flow into a sream. With each new tributary entering a stream, discharge increases,

and in turn, magnitude increases.

The following locad examples illudrate the rdationship between stream
magnitude, the ability of the watercourse to sustain adult anadromous samonids, and the
navigability of the watercourses 1) unnamed creeks of magnitude 10 (Class C) typicdly
contain only juvenile fish and would not be used as a primay food source. These
sreams are very smal, would not be navigable by canoe, and would not serve much use
as landmarks; 2) Nahounli Creek (WSC: 182-594100) has a magnitude of 99 (Class A),
and contains low numbers of rainbow trout and sockeye sdmon. This is o a relatively
sndl dream that would not be navigable, but does contain anadromous samonids, and
could serve as a landmark that could be followed to get from point A to point B; 3) the
Kuzkwa River (WSC 182-819600-32400) has a magnitude of 985 (Class A), and contains
ranbow trout, a sgnificant number of sockeye sdmon, and potentidly other food fish
species. This is a large creek that would ke navigable by canoe, and could be followed as
a landmark; and 4) the Tachie River (WSC: 182-819600), which has a magnitude of 4088
(Class A), and contains abundant trout and char, sockeye, chinook, and potentialy
durgeon. A watercourse of this magnitude would be navigable by canoe or boat, could
be utilized as a primary food source, and could be followed as a landmark (Source:
Fishwizard Online Database, 2003).

The third tool used to score watercourses was the Terrain Resource Information
Mapping (TRIM) 1:20,000 scde data. All dreams that are mapped as double-line
features in TRIM were given a higher score.  Double-line streams are streams that are
aufficiently wider 0 that the channd is effectivdly meapped using a line & each dream
bank, instead of just asingle line marking the stream location.

Fisheries
Fish utilization within the Forest Didrict (FD) is complex not only because of the
number of cultures present, but aso because the FD encompasses three separate
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watersheds. The northwestern portion of the FD fdls within the Skeena River watershed,
which drains into the Pecific Ocean. A smdl part of the northeastern section of the FD is
draned by the Omineca and Nation Rivers into Willigon Lake. This sysem flows into
the Arctic Ocean by way of the Peace River and Mackenzie River drainages. The
remaining portion of the FD fdls within the Fraser River watershed, which drains into the
Pecific Ocean in BC's southwest corner. Due to the significant geographic variation
among watersheds within the FD, a broad range of anadromous and nonanadromous fish

specieswere likely available to First Nations.

Within the Skeena River watershed, there exigts four anadromous fish species, dl
of which were harvested: sockeye salmon, chinook salmon, coho salmon, and steelhead
(People of the ‘Ksan 1980). Non-anadromous fish species that were harvested in both the
Skeena and Fraser watersheds include: kokanee, lake trout, rainbow trout, dolly varden,
bull trout, sturgeon, suckers, squawfish, peamouth, mountain whitefish, burbot, and lake
whitefish (Cranny 1986; Morice 1893; and Morton 1988). Within the Fraser River
watershed two anadromous fish species were harvested: the sockeye sdmon and the
chinook samon (Cranny 1986). In the Omineca River watershed, there are no
anadromous fish species present. Non-anadromous fish species harvested in the Omineca
River watershed include al of those liged for the Skeena River and Fraser River
watersheds, plus the arctic grayling. It is likely that additiona fish species not present on
this lis were adso used by Carrier cultures for various purposes, but these uses were not
well documented.

Utilization of fish species was dependent upon the waershed in which the
different First Nations resded. In the Skeena River watershed, the Gitxsan cultures
focused primarily on gathering the anadromous species (People of the ‘Ksan 1980).
Cranny (1986) and Morice (1894) indicated that the Carrier living within the Fraser River
watershed primarily sought anadromous species, especidly sockeye sdmon.  Cranny
(1986) dso noted that sockeye populations in the Fraser River watershed were typicaly
based on a four-year cycle of highs and lows. Consequently, when sockeye populations
were a a low, the First Nations tended to switch b catching lake species for sustenance
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(i.e, lake trout, burbot, rainbow trout, kokanee). Sturgeon populations were present in
the Fraser River watershed, but were not frequently caught in historic times because the
technology was not available to contain the strength of a fish that could potentidly weigh
well over 400 pounds.

Water bodies were scored to reflect their respective sustenance vaue to First
Nations. Highest emphasis was assgned to streams known to contain anadromous fish
stocks, large streams (TRIM double-line streams or magnitude >101), and lakes Stuated
adong these watercourses (Class A). Moderate emphasis was assigned to magnitude 26-
100 streams not sdected as Class A, lakes Stuated dong these watercourses, and large
lakes that were not sdlected as Class A (Class B). Lowest emphasis was assigned to
medium and smal lakes not sdected as Class A or B, and magnitude 1-25 streams not
sdected as Class A (Class C). Additiond point-radius emphasis was assigned to
obgtructions and confluences, where fisheries vaues may be increased due to staging
areas, resting pools, spawning beds, etc. (Class Agys and Bopy).

The scoring scheme for fisheries values does not teke into account detailed fish
inventory data collected by forest companies and other organizations that has not yet
been entered into the FISS database. These inventories provide four types of information
that could have been incorporated into the modd: (1) fish presence information; (2) fish
absence information; (3) barrier locations, and (4) NCD/NVC reach locations.  Fish
presence information could potentiadly identify streams in class B with anadromous fish
present, thus upgrading the stream to class A.  Fish absence information could eiminate
non-fish bearing reaches from the scoring matrix atogether. Additiond barrier locations
could upgrade streams in the A or B class to the Aos Or Bobs class. Known NCD/NVC
reech locations could be diminated from the scoring matrix. However, the data is
inconclusive and/or incongstent and will not be included in the modd at thistime.
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Proximity to Lakes and Streams

Water resources are plentiful in the Fort St. James Forest Didtrict, and in the padt,
people sttled in proximity to lakes and streams by necessty. For this component of
water features, larger lakes and sreams are weighted more heavily than smadler ones.
The assumption is that larger water bodies contained more water, supported a larger
number and greater variety of food and materids, and were thus a more vauable
resource.

The proximity to lakes and streams component focused on the vaue of water for
primary use (drinking, bathing, etc), and for collecting water-specific resources that may
grow or congregate near water bodies. Water-pecific resources include plants, furbearers
(beavers, muskrat, etc.), waterfowl, fish present in smal tributaries not evaluaed in the
fisheries component, and other wildlife.

A dream was clasdfied as large, and was dlocated the highest score if its
magnitude is 101 or greater, or if it is mapped in TRIM as a double-line stream.  Streams
with magnitudes 100 or lower were classfied as smdl, and were alocated the lowest
score. Lakes were classfied smilar to the procedures outlined in the FPC Riparian
Management Area guidebook. Lakes greater than 5 hectares (FPC class L1) were
consdered large, and received greatest emphasis (Class A and B), lakes less than 5
hectares (FPC class L3) were consdered smdl receiving alow emphass (Class C).

Travel By Water

Higoricdly, waterways were an important means of travel within the Fort S
James Forest Didtrict.  There are many large rivers and lakes that can be easly traveled
by boat or canoe. In addition to water travel, waterways can aso serve as landmarks to

hdlp an individud navigate, on the ground, from point A to B.

Areas adjacent to waterways were scored to reflect the likelihood of use by First
Nations as a travel route. Highest emphass was assgned to large rivers and lakes,

because these features would have formed the primary transportation routes (Class A).
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Additiond emphass was given to areas surrounding waterfdls and rapids on large
sreams, as with fisheries resources, because these areas would force people out of their
canoes to portage the obstacle (Class Aops and Bops). Moderate emphasis was assigned to
medium sized rivers, because these features may not have been used for canoe travel, but
may have been followed as navigation landmarks (Class B). Little emphass was
assigned to smdl sreams and lakes because these festures were not as useful for
transportation, or as landmarks (Class C). As the distance from the selected water body

increases, the respective score decreases.

The relative gzes of water bodies were determined usng stream magnitude and
TRIM 1:20,000 double-line dream data TRIM 1:20,000 double lined streams were
streams mapped in TRIM that are wide enough to be represented by lines a each bank.
These dreams were considered large enough to navigate with a canoe (Class A). See

Figure 4 for an illugtration of magnitude.

Locations of waerfdls and rgpids were identified usng FISS data avalable on
the MWLAP BC Fisheries Watershed Atlas. The database is available online and can be
queried easly to identify exact locations of fdls and rapids within the Fort &. James
Forest Didtrict.

A ooncen was raised during prdiminary modd development regarding the
potential for First Nation's use of topography adjacent to large water bodies where dope
was confined. Origind model weighting using the buffering sysem dong large water
bodies would have identified high potentid arees dong these large streams.  In many
aress of the Fort St James Didrict, such as the Sustut Vdley, there are very confined
dranage sysems.  Within these confined drainages, the topography adjacent to the
streams is too steep to provide archaeologica potentid (i.e. terrace locations for cache
pits). However, the mode addresses this factor in the dope category. A dope analyss
was run to ensure that any confined areas adjacent to large water bodies were given a
minima scoring to ensure these areas were identified as low potentid.
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Table 3. Water Features Scoring Matrix.

Class Class Triggers Value | Max. [Weight| Buffer width and percentage scale factor
Buffer 0-50 |51-100| 101-250 | 251-500 [ 501-750 | 751-1000
Width 100% | 90% 80% 70% 60% 50%
A Streams known to contain anadromous fish (FISS) 4 1000 5 20 18 16 14 12 10
Magnitude 101 or greater streams
TRIM 1:20,000 double-line streams
Lakes located between or directly above Class A stream
sections
Aobs Obstructions on Class A streams (rapids, waterfalls, etc.) 5 1000 5 25 23 20 18 15 13
Confluence of Class A stream and Class A or B stream
Confluence of Class A stream and Class A, B, C, or D lake
B Lakes >5ha not selected as Class A waterbodies 3 750 5 15 14 12 11 9
Magnitude 26-100 streams not selected as Class A streams
Lakes located between or directly above Class B stream
sections
Bobs Obstructions on Class B streams (rapids, waterfalls, etc.) 4 1000 5 20 18 16 14 12 10
Confluence of Class B streams
Confluence of Class B stream and Class B, C, or D lake
C Lakes 5ha or less, not selected as Class A or B waterbodies 1 100 5 5 5
Magnitude 1-25 streams not selected as Class A streams
39
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Surficial Geology
Weight: 3 out of 5

Primary Source: Plouffe 1991, Prdiminary Study of the Quaternary Geology of
the northern interior of British Columbia; and access via permisson from Zhongyou Lu
(LuStar Consulting) to Canfor's FTP gte for the Tekla and Sustut Regions of the Didtrict
(Terrain Sahility)

Alternative Source: Terrain Classfication Sysem For British Columbia, The Soil
Landscapes of BC, and Terrain Informationt A User’s Guide to Terrain Mapsin BC.

Assumption:  Certain  soils (i.e. surficid geology) ae conducive to the
preservation of archaeologicad materids and soil type was an important condderation
when sdecting activity aress.

Discusson:  Hunter-gatherers  typicdly prefered certain landforms for ease of
passage, abundance of forage and game resources and when sdecting activity aress.
Moreover, landform features and overdl terrain stability are largdy dependent upon the
underlying geologicd makeup of an area. Therefore, knowing the underlying geologica
makeup would assst when atempting to predict areas of high potentid. To assess this
we utilized two avalable data types, surficid geologicd maps for the southern portion of
the district, and soil stability for the northern portion of the district'. The location of
known dtes was then overlain on these map sources to identify patterns of known ste
location and the underlying geology. Based on this data, values were then assgned to the
totd range of surficid geologicd caegories and teran  Sability classfications.
However, this is only applicsble for the summer months as during the winter
congderations of soil type become less important as the ground freezes, and is covered
by snow and ice. The resultant data yielded some interesting trends. Areas near ancient

lakes (i.e. glacid lake sediments) were more than twice as likedly to yidd lithic Stes than
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aess underlan by glacid depodgts, such as diamicton, or modern dluvia deposts.
Therefore, these areas were given a reatively high vadue of 4. But by far the mgority of
dtes (66% of identified archaeological resources) occurred on glacid till deposits.  This
category was given a vaue of 2 not because of the large number of Stes that are found on
till, but because 13 of 18 known cache pits are found on glacid till. This type of
sediment appears to have been favoured for the storage of goods and was scored
accordingly. By far the highest dte dendty occurred on modern dluvid sediments. In
tota, 20 archaeologicd dtes were found to be on dluvid sediments while only 3 no-dtes
were located on dluvid sediments. This low number of no-stes is due to the paucity of
underlying dluvid sediments in the Didrict. In summary, despite this lack of underlying
dluvid sediments, they are unquestionably correlated with archaeologicd resources. The
datisticd data yield that the odds of dtepresence are 7.004 times higher for dluvid
sediments than for nondluvid categories. For dl these reasons, dluvid sediments were
given the highest vaue of 5.

Aress tha were composed of Bedrock were not awarded a vaue of O in
recognition that exposures of bedrock are an essentid requirement in the location of
pictographs and petroglyphs. Sope adone cannot be relied upon to pick up these unique
localities, as areas which contain bedrock outcrops, are steeply dopping, near water, etc.
make prime localities for the finding of these ancient arts.

The probability that a given area will contain archaeologica resources is dso
dependent upon terrain stability. Those aress tha are classfied as sable are thought to
be more likely to yield archaeological resources. A concluson supported by previous
rescarch as 88% of al known gtes (both archaeologicd and CMTs) were found on
“dgable’ terrain.  Also, the age and dtability of a landsurface will have an impact on the
preservation of archaeologica materias over a long period of time. Therefore, areas that
are clasdfied as “dable’ receved the highest rating (of 4 out of 5), while “potentidly
unstable” aress received a redively low vaue of 1. These potentidly ungable aress

1 Unfortunately, surficial geology data is not currently available for the entire district, hence our need to
utilize terrain stability in conjunction with it. Surficial data for the entire district will be available in 2005, at which
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were not assigned a value of O as they may have been sable areas in the past. Undgtable
areas were not consdered to be of potentid when attempting to locate archaeologica
resources. Tables4 and 5 below present these variables and their associated weightings.

Table 4. Surficial Geology Variables
Variable Value | Weight Weighted Value
Ad |Deltaic Sediments Sand and gravel 5 3 15
Af [Fan Sediments Sand and gravel, 5 3 15
with diamicton
Ap |Floodplain Sediments |Sand and silt 5 3 15
At |Terrace Sediments Sand and gravel 5 3 15
Au |Alluvial Sediments, Sand and gravel 5 3 15
Undivided
c- |Pinchi Creek Lens Diamicton 2 3 6
Tb
Ca |Colluvial Apron and Rubble and 0 3 0
Talus blocks
Ch [Landslide Material Dependant on 0 3 0
source material
Cs [Slope Colluvium Rock fragments 0 3 0
Gb |Glaciofluvial Blanket |Sand and gravel 4 3 12
Gd |Proglacial Deltaic Sand and gravel 3 3 9
Sediments
Gh [Ice Contact Deposits |Sand and gravel 3 3 9
Gt |Glaciofluvial Terrace |Sand and gravel 3 3 9
Sediments
Lb [Glaciolacustrine Sand, silt and 4 3 12
Blanket clay
Lp |Glaciolacustrine Plain [Sand, silt and 4 3 12
clay
Lv [Glaciolacustrine Sand, silt and 4 3 12
Veneer clay
O [Organic Deposits n/a 1 3 3
R |Bedrock n/a 1 3 3
Rs |Steep Bedrock Bedrock outcrops 1 3 3
Slopes and blocks
Tb [Till Blanket Diamicton 2 3 6
Tm | Thick Till Diamicton 2 3 6
Tv [Till Veneer Diamicton 2 3 6
Tw |Till Veneer Diamicton 2 3 6
C
U |Unknown-following n/a 0-4 3 0-12
terrain class as listed
below in Table 5
time this variable should be revised.
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Forest cover type/weighting

Variable

Value

Weight

Weighted
Value

Doualas fir leading

6

Aspen leading

8

Pine leading

10

Pine

Whitebark Pine

Cottonwood

Birch leading

Western Hemlock

Mountain Hemlock

Hemlock

Paper Birch

Spruce leading

Balsam leading

Black spruce

Non Commercial
Brush
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Figureb. Straight frequency histogram showing the difference between Site-

Present and Site-Absent classesfor Forest Cover types (archaeological site sample

trial 1)
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important to traditional firs nations cultures (Turner 1997, 2001). Wetlad resources
were trapped, hunted, and gathered by First Nation peoples for numerous purposes, such
as food, clothing, shelter and later to use as trade items during the fur trade (Cranny 1986;
Morice 1893). Consequently, proximity to wetlands was consdered a category in the
predictive modd. Table 6 outlines the totd range of wetland variables consdered in the
model.

Wetlands are classified under the BC Forest Practice Code Act (FPC) based on
Sze and biogeoclimatic zone. In the Fort St. James Forest Didrict, wetlands fit into the
categories of W1, W3, and W5. W1 wetlands are wetlands greater than 5 hectares in
9ze, W3 wetlands are smdler than 5 hectares in dze, and the W5 classficaion is
assigned to a group of wetlands located in close proximity to each other. FPC wetland
classfications have been pre-determined for dl of the wetlands in the Fort &. James
Forest Didrict. Thisinformation was easily incorporated into the predictive modd.

For the purpose of this modd we have broken wetlands in to 5 categories ranked
on the probability of traditiona use. The FPC wetland classfication sysem (W1-W5) has
been used as the bass for the modd, and dightly modified as follows  Wetland
complexes (W5) were given the highest value because they were deemed to have the
most sgnificant potentid for traditiond use. Wetland complexes are often large and as
such are expected to have the grestest diversty and dengty of traditiona resources
asociated with them.  The next highest vadued wetland type was the W1 wetland
associated with a defined stream (W1 dtream). These wetlands have a much higher
potentid for sustaining fish because the associated streams can provide fish migration in
and out of the wetland. The wetlands were dso likely easier to bcate and revist by Firs
Nations peoples, because it is assumed that the associated stream networks provided a
travel route and definable landmark for locating the wetlands. The next highest vaue
wetland class was the W3 wetlands associated with defined streams (W3 stream). These
were given extra weght for the same ratiionde as the W1 wetlands associated with
sreams. There is a higher probability that First Nations people may have used these more
frequently than the isolated W3 wetlands. The find two classes were the W1 and W3
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wetlands without streams.  These were given a minima score due to the smal sze and
isolated nature (no defined stream corridor or travel route), which was reasoned to have a

lower probability of use by both people and animds.

For each of the wetland classes, a maximum buffer width is indicated in Table 7.
Maximum buffer widths were determined by congdering the vaue gpplied to each
wetland dass, and the probability of finding a culturd heritege festure within a given
range from the wetland. The vaues chosen ensure that wetlands of high vaue (ie W5's )
receive a large buffer width, and wetlands of low vadue (ie W3 isolated) receive a smdl
buffer width. This sysem differs dightly from that used in the water features caegory.
W5 wetlands receive a maximum buffer width of 500m. Beyond 500m the probability of
a culturd heritage feature exising based on proximity to that W5 wetland is consdered
less likely. The same holds true for the maximum buffer widths assgned b each of the

remaining wetland classes.

The weighting in Table 6 is a numericd vaue that serves to increase the overdl
score assigned to the wetlands category of the modd in relation to the other categories in
the modd. Wetlands have been assgned a weight of 3, because they are physica
attributes of the landscepe that determine resource use and availability. This corresponds
to the proposed judtifications for weights provided in the Weighted Variable Components
Table (Table 2).

The buffer zone widths and percentage scale factors presented in Table 6 are used
to cdculate the find point vaues that will be assgned to each raster cell adjacent to
sected water features. The vaues in the 0 - 50 m column represent the number of
points thet will be assgned to ragter cells within the 0 - 50 m range from the edge of the
sdlected water fegture; the vaues in the 51 - 100 m column represent the number of
points that will be assgned to raster cdls from 51 - 100 m from the edge of the sdlected
water feature, and O on. These vaues are caculated by multiplying the vaue by the
weighting, and then by the percentage scde factor. For example, a W5 wetland which
has a value of 5, a weight of 3 and a percentage scde factor of 80 % would have a
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resultant weighted vaue of 12. This vaue is recorded in the cdl for the W5 wetland
column, under the 80 % percentage scae factor.

Table6 Wetland Scoring Matrix
Wetland |Value| Max Buffer | Weight Weighted Values
Class Width
0-50 [ 51-100 |101-250| 250-500
100% 90% 80% 70%
W5 5 500 3 15 13 12 10
W1 with stream 3 250 3 9 8 7
W3 with stream 2 100 3 6 5
W1 isolated 2 100 3 6 5
W3 isolated 1 100 3 3 3
Landforms
Waeight: 3 out of 5

Primary Source: Digitd Elevation Modd
Alternate Sources. NTS Map sheets

Assumption: Landscape festures may have influenced the travel routes and
habitation Stes of aborigina people in the past.

Discusson:  The Fort & James Forest Didrict exhibits diverse terran and
topographical features. It is thought that exly First Nations peoples likely preferentialy
sected aeas of the landscepe that were eesly accessble and abundant in food
resources. For example, a flat raised feature near water, such as a river terrace, is more
eadly traversed and provides a beter area for human habitation than an eevated
mountain feeture. In order to represent this sdective behavior in the modd, these
preferentid types of features were identified and given the highet weighting. Weight
diminished as the eevation increesed towards isolated pesks. Condderation was aso
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gven to the aess immediady surrounding podglacid lekes and ancient fluvid
landforms (e.g. old river terraces). These features are observable using the DEM but are
made easer to identify when the DEM is combined with knowledge of surficid geology
(Plouffe 1991) and NTS map sheets for the didtrict.

Usng the DEM as a tool, and with knowledge of the geologicd higtory of the
areg, the didrict was grouped into three digtinct elevations. Those aress that were 181 -
830 meters in devation were given a vaue of 5. This devation range may seem
extremely broad, however, this was necessary when considering the digtrict as a whole, as
the entire didtrict increases in devation towards the north and the east. For example, at
the southern end of Stuart Lake the elevation of an ancient terrace is 680 meters, the
eevation at the northern arm of Takla Lake is 690 meters and further north, the eevation
of ancient terraces from the Sustut River are gpproximately 750 - 880 meters. All of
these areas require a vaue of 5 out of a possble 5. Aress classfied as less than ided but
dill maintaining the posshility to contain archaeologicad resources were awarded a vaue
of 3 and fdl in the 831 - 1300 meter range. Findly, those devations above 1301 meters

were congdered to have minimal potential and were awarded avaue of 1.

Initidly, this determination of which areas should be conddered as having high
versus low potentid was done judgmentaly, without utilizing prior knowledge of dte
location, so as not to skew results.  Known dStes were then overlain over top of the
landscape map to visudly test this whether the mgority of known stes were in fact
occurring in aress regarded as having high potentid. A rough visud ingpection
confirmed that indeed, most Stes were occurring in the eevation range of 750 - 830 m.
During the initid gage of the modd, the DEM had been divided into 8 different tiles to
try and account for changes in eevation in the northern portion of the didrict, however,
this proved to be problematic and the entire district was then trested as onettile.

i ECOFOR .



Fort S. James Forest District Archaeological Predictive Model Revision Project:
Final Report

Table7. Landform Variables

|DEM elevation | Value |Weigh| Weighted |

181-830m 5 3 15
831-1300m 3 3 9
1301 -2472 m 1 3 3
Forest Cover
Weight: 2 out of 5

Primary Source: Forest cover maps
Alternate Sources. Traditional use sudiesin correation with forest type

Assumption: Forest cover types are assumed to be smilar to what existed
higoricdly, preference being given to Lodgepole Pine leading stands for the collection of

cambium.

Discusson: There is a great deal d variation in forest cover within the Fort St
James Forest Didrict. The Didrict includes, but is not limited too, Black spruce
wetlands, Lodgepole Pine flats, as wel as sub-apine Basam Fir forests. Each stand type
is associgted with a digtinct plant community depending on the water and nutrients thet
are avalable. Virtudly every species of tree has been recorded as serving some purpose
within First Nations communities (Turner 2001, Turner 1998). Mogt notable and vishble
in the archaeologica record are the cambium sripped Pine trees, which were used as a
food source. Forest cover is linked to critical components of First Nations activities, but
less ggnificant than other varidbles, therefore, it receves a reatively low weighting of 2.
Fine leading had by far the greatest quantity of stes (Figure 5) and as a result received
the highest rating, of 5. Other types of pine recaived ratings of 4. After pine, agpen was
conddered to be of high importance. This is a result of both previous archeeologicd
research (Canud 1999b) and our datiticd andyss. Aress of Aspen have a high ste
dengty; this means that datisticdly in the study area, roughly 25 % of aspen stands
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contained some type of archaeologica resource (Table 9). An aspen stand was dso
found to be 3.315 times more likely to contain an archaeologica resource than nonaspen
dands. It is important to note at this point that CMT's were not included in the sample of
known archaeologicd site data. Aspen received a proposed rating of 6 (out of 10) after a
log odds ratio was performed on the available data (Table 10). For these reason aspen
was awvarded ardatively high rating of 4.

At this time it seems prudent to consder douglas fir. Though douglas fir received
the highest site dendty (Table 9) and aso the highest proposed weighted vaue (10 out of
10) as a result of the log odds ratio andyss, we only awarded it a vadue of 3. This is
because the mgority of the little douglas fir that does occur in the study area is on the
esstern margin of Stuat Lake. This aea is associated with a large number of
pictographs, which appears to have skewed the data.

Firg Nations aso frequently used spruce and birch trees (Turner 1998).
Statigticd andyds (Figure 5) reveded 13 of 114 (114 %) known archaeologica
resources occurred near spruce stands while only 1 sSte occurred near birch stands.
Spruce therefore received a vaue of 2 while birch received a vaue of 1. Birch did not
receive a vaue of 0, despite the paucity of known archaeological resources associated
with it, as Turner (1998) documents its use in the past; even though no sites have been
found as of yet in this digrict. Non commercid brush was given a vadue of 0 as this
unproductive forest cover type is typicaly associated with wet ground and poor drainage.
The other assgned values are summarized in Table 8.

49

ECOFOR _



Fort S. James Forest District Archaeological Predictive Model Revision Project:

Final Report
Table 8. Forest cover type/weighting
Variable Value | Weight| Weighted
Value

Douglas fir leading 3 2 6
Aspen leading 4 2 8
Pine leading 5 2 10
Pine 4 2 8
Whitebark Pine 5 2 10
Cottonwood leading 1 2 2
Birch leading 2 2 2
Western Hemlock 1 2 2
Mountain Hemlock 1 2 2
Hemlock 1 2 2
Paper Birch 1 2 2
Spruce leading 2 2 4
Balsam leading 2 2 2
Black spruce leading 1 2 2
Non Commercial 0 2 0
Brush

Balsam 1 2 2
White Spruce 2 2 4
Englemans Spruce 2 2 4
Sitka Spruce 2 2 4

Figureb5. Straight frequency histogram showing the differ ence between Site-

Present and Site-Absent classesfor Forest Cover types (ar chaeological site sample

trial 1)
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Table9. M easur e of site density based upon statistical analyses.
Forest Cover Type Land Area Site-Absent Site Present
Squarekm | ha n % | Siteabsent/100ha| n % Site present / 100ha
Other 9.096 996 | 12 | 976 1319 7.89 0.989
PineTot 26.3683 |26368| 40 |3252 1517 40 | 35.09 1517
3
Spruce 11.8658 11865 18 (1463 1517 13 11.40 1.096
8
Balsam 289248 | 28924| 42 |3415 1452 4 351 0.138
8
Doug Fir 1.106 1106 0 | 000 0.000 2 | 1754 18.083
Aspen 46452 46452 11 | 894 2.368 28 | 2456 6.028
Table 10. Proposed ranking based on simple cross classification analysisfor
forest cover types.
Forest Cover Log Odds |Absolute value above| Proposed Weighted value
Type Ratio 0 (0-10)
Balsam -1.154 0 0
Spruce -0.124 1.03 4
Other -0.101 1.053 4.1
PineTotal 0.05 1.204 4.68
Aspen 0.52 1.675 6.51
DougFir 1.418 2.572 10
51
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Aspect
Weight: 4 out of 5

Primary Source: Digitd Elevation Modd
Alternate Source: Air Photos

Assumption:  Aspect refers to the compass direction the ground surface faces in
association to the activity location.

Discusson:  In relation to aspect, the aress recelving the maximum exposure to
the sun (horizontd, south facing) would be a preferred settlement location.  The mgority
of winter activities will require a south-facing dope to provide the maximum protection
from the chilling winds. In the summer, south-facing areas would be exposed to the sun
and winds ading in reief from flying insects and providing a more desirable location for
settlement.  Aspect is closaly tied to dope, therefore, these two variables are weighted the
same vaue, a 4 out of five. There are eight cardina directions for aspect: N, S, E, W,
NE, SE, NE, and NW. The aspect variables are outlined in Table 11.

The results of the univariate andyss yidded some interesting trends (figure 6),
which aided when assgning vaues. SE/SW exposures yielded more stes than NW/NE
exposures and therefore SE/SW was given twice the vaue of NW/NE. Some dtes were
found on N facing exposures and so this was rated a a vaue of 1, recognizing that Stes

do occur on N dopes but in very few numbers.
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Table 11. Total Range of Aspect Variables

Variable Value| Weight | Weighted Value

Flat/South Facing
0 5 4 20

160 to 203
SE/SW Facing
114 to 159 4 4 16
204 to 248
E/W Facing
69 to 113 3 4 12

249 to 293
NWI/NE Facing
294 to 338 2 4 8
24 to 68

North Facing
339to0 23
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Figure 6. Normal and cumulative frequency distributions showing the
differencebetween Site-present and Site-Absent classesfor Aspect (ar chaeological

site sample).
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Slope Variables
Weight: 4 out of 5

Primary Source: Digita Elevation Modd
Alternate Sources:. Air Photos
Assumption: Fat surfacesare afavourable for settlement.

Discusson Sope is a sgnificant factor when choosing a settlement location and
therefore, can be used to determine archaeological potentid. Even today people are more
likely to set up camp on flat to gently doping sufaces. Sope inclination was measured
as a percentage; that is, the verticd rise divided by the horizonta distance, then
multiplied by 100. For example, a 100% dope has one unit of verticd rise for each unit
of horizontd distance. A 40% dope has 4 units of verticd rise for each 10 units of
horizonta disance. Slopes are sometimes measured in degrees, but there is difficulty in
converting between the degrees and percent. A 100% dope is equivdent to 45 degrees,
but a 40% dopeis roughly equivaent to 22 degrees.

A univaiae daidicd andyss was preformed in order to determine ided
weightings for dope percentages An equa dzed Ste and nonSte database was
andysed, and the resultant dte and non-Site data was then plotted as both rawv frequency
(number of dtes per unit of dope) and cumulative frequency (the rate of change in dtes
or non-Stes per unit dope). These data were then used to identify natura bresks in dope
percent grade. For example, there is a gradua decrease in te number of Stes between
4.99% and 14.99%, yet there is a sharp decrease in site frequency at the 15 % grade as
seen in Figure 7. Therefore, this was determined to be the best place to divison between
a vaue of 3 and a vaue of 1. The dope categories used to create the predictive model

grid areoutlined in Table 12.
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Table 12. Sope
Slope . Weighted
(% Grade) | Value] Weight Value
0-499% |[ 5 4 20
5-9.99 % 4 4 16
10 — 14.99 % 3 4 12
15 —-79.99 % 1 4 4
80 + 0 4 0
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Figure7. Normal and cumulative frequency distributions showing the
differences between Site-present and Site-absent classesfor Slope (ar chaeological

site sample).
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Visibility
Weight: None

Primary Source: Digitd Elevation Modd
Alternate Source: Reief shading and visud ingpection

Assumption: Landscape features that provided good vishility (i.e having a direct
line of sght from one postion on the earth’'s surface to another) were preferred aress to
conduct certain activities.

Discusson: The am of cregting a revised predictive modd was to incude al
aress that may have potentid to contain archaeologica resources. While many of these
areas are associated with past settlement locations or areas used to collect resources, the
modd included additiond factors such as vighility. Lookouts or dternatively, aress
with broad sweeping views of the landscape, may have been important for specific
soiritud, ceremonid, or navigationd activitiess Therefore, lookouts have archaeologica
potentid. Usng the DEM (digitd devation modd) in three dimensons, vaious view
were dmulated a different eevetions.  Bluffs dStuated between 1200 and 1300m
appeared to offer the best broad-ranging views accessible to past peoples. During stage 3
of the modd draft, it was determined that vishility would be better placed within the
‘Known Recorded Sites Category’ and referred to as lookouts. These potential ‘lookout
gtes would then be given a 0 - 50m buffer of high archaeologica potentid, but were
removed from the moded itsalf.

Natural Disturbance

Weight: None

Primary Source: Forest Practices code Biodiversity Guide book
Alternate Sources. Fire Reconnaissance Maps
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Assumption: Stands within smilar area exhibit the same naturd disturbance
pattern.

Discusson: Naturd disurbance paterns have a dgnificant impact on the
ecologicd dability on the landscape and thus, shape the migration of human and wildlife
populations. The natural disturbance variable accommodates typicd foret stand age and
its resulting biodiverdty within an area. The more common a disturbance event occurs
(forest fires, disease, insects and blowdown for example), the more an area within thet
section of the forest were typified by young forest stands or early invasive species such as
berries and tender herbs.  Young forests commonly have grester plant diversty and
consequently, a greater attraction to animas and, in turn to people. As important as these
factors are they are continudly changing over time and difficult to measure and delineate.
Naturd Digturbance Type (NDT) was identified as broad regions based on the
Biogeodlimatic sub-zones of the province. This data is extremely coarse and as a result,
is not applicable for predicting the potentid of locationspecific entities such as
archaeologica stes.

Large-scde fire disturbances have been mapped in the digtrict. It can be inferred
that the occurrence of CMTs in these burned areas were very low unless cambium has
recently been cut. These areas were highlighted throughout the digtrict.

Table 13. Natural Disturbancetypesin the Fort St. James Forest District

Natural Disturbance e
Type Description
NDT 1 Ecosystems with rare stand-initiating events
NDT 2 Ecosystems with infrequent stand-initiating events
NDT 3 Ecosystems with frequent stand-initiating events
NDT 5 Alpine tundra and Subal pine Parkland ecosystems
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Historic/Mining

Category: Higoric/mining

Weight: None

Primary Source: Old Department of Mines and resources reports, NTS mapsheets

Alternate Sources. Interviews with locd pilots, Ministry of Mines Reports

Assumption: None

Discusson:  The town of Fort & James and many other areas within the forest
district have arich history of mining and exploration that date back to 1869 when placer
gold was firg discovered in Vitd creek 35 miles east of Takla Post. This section of our
project amed to identify many of these areas and outline some of the history associated
with ther discovery and subsequent minera  speculation/production. Much of the
information was compiled from old reports written by the Depatment of Mines and
Resources Canada (Armstrong 1949) and from interviews with locd pilots whose
knowledge of these areas has was recorded and mapped?. Many of the initid roads and
tralls developed in the digtrict were congdructed to facilitate the transport of supplies for
mining activities.  Although the locations of these activities will not be assgned weight
in owr predictive modd they desarve merit and will be a useful planning tool (See
Appendix Il). Each aea was indicated a its respective location and additiona
information was available in the report for reference. Known trall or road locations
associated with the mines, known cabin gdtes, and Indian Resarves will dso be
highlighted on this mgp layer. This map layer is in its infancy, and over time as more
data becomes available, it is suggested that it be updated, perhaps annudly.

2 Randy Diston, pilot with Pacific Western Helicopters (FSJ) was interviewed February 17™, 2004 and Grant Luck,
Owner/Pilot Interior Helicopters (FSJ) was interviewed February 18", 2004 by Nathan
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Traditional use

Weght: None

Primary Source: Food plants of Interior First Peoples

Alternate Sources Myriad of Traditiona use sudies

Assumption: Ecologicd diversty is directly associated with the pattern  of
traditiona use

Discusson: For centuries, Firg Nations in British Columbia have harvested a
variety of wild plants for food, medicines and implements required for a variety of tasks.
Berries, nuts, roots, greens, mushrooms, lichen and cambium are a few examples of items
that made up traditiond diets. By careful observation and experimentation, they learned
which plants were useful, the best seasons for gathering them, the most efficient methods
of harvesting and the best ways of preparing them. There is a broad spectrum of
literature that describes the traditiond use and species associated with this use, but there
is a lack of gdte-gpecific info pertaining to gathering or harvesting areas.  Fird Nation
communities were in many cases nomadic and as such they were opportunigic in many
of their activities. Descriptions of Firgt Nations hunting and trgpping a multitude species
of mammas, birds and fish are prevdent throughout much of the avalable literature.
Hunting and gathering Stes could and did change condgtently with season and as well
with the successon of natura disurbance. Many Bands in the Fort St. James Didrict
have for reasons of privacy declined to provide information on exact gathering locations,
understandably so. Due to the wide variation in location and nature of traditiond use and
the lack of specific digitd data in this regard and therefore, will not be assgned a weight
a this time. Perhgps if further information becomes avaladble one may be adle to
incorporate traditiond use into in future revisons to the Predictive Modd.
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Known Archaeological Features

Waeaght: None

Primary Source HRIA Database, B.C. Archaeologicd Ste Inventory Forms and
Fina and Interim Reports for the Fort . James Digtrict

Alternate Source: Air/Ortho Photos, CHRID Database

Assumption: Known archaeologicd festures are accuraey represented within the

sources used.

Discusson: In order to determine the accuracy of the modd grid, known
archaeologicd features were assgned values based on ther gdte type and then given
buffers and can be overlad on the predictive modd grid. While archaeologica features
were not weighted within the actua modd grid, they served to illugrate the vadidity (or
invaidity) of the varigbles chosen.

The known archaeologica features are presented as a separate layer which can be
overlaid on the predictive mode grid. The known archaeologicd fegtures that are present
within the Fort St. James Forest Didtrict that were used in this modd are outlined and
assgned vdues in Table 14. Rationae for the vaues assgned to each dte type are
provided below.

Each archaeologica feature was assgned a vaue based on a scde of G5, where 5
is the highest value and O is the lowest. For example, data from known sStes reveds that
certain festures have a high probability of being asociated with other festure types (i.e. a
tral dte will likdy be asociaed with traps, CMTs, and camping dtes and  will
eventudly lead to a resource area or stlement Ste).  This Ste type would be given a
higher vadue and therefore a larger buffer than a dte that is less likey to have associated
features. Vaues were dso assgned according to Site dimensions with regards to cache
pit and CMT dtes, as the ggnificance of these types of Stes increases as the size of the
dte increases.  Subsequently, each vaue was broken up into Low, Moderate and High

i ECOFOR )



Fort S. James Forest District Archaeological Predictive Model Revision Project:
Final Report

potential buffer zones described in Table 15. A distance buffer was placed around each
known archaeologica feature according to the assigned value of each feature. Also, the
dart of the buffer zones was based on the outer boundary of asiteif it isquite large.

Table 14. Valuesfor Known Archaeological Featuresin the FSJ Forest District

Variable SiteVaue

Isolated Lithic Site 1

Lithic Scatter 2

Trail (not GPSd) 5

Trall (GPSd) 1

CMTs according to Ste dimensons
(min1)

Culturd Depression/Cache Pit according to Ste dimensions
(min2)

Burids 5
Ceremonid/Sacred Sites
Rock Art

House Pit

Indian Reserves

Wooden Structures
Bridges

Dugout Canoe

Campsite

Trap

Culturd Materids (historic)
Faund Materids

Hearth

Villagg/Multi Use Site
Higtoric Structure

Ferry Landing

Fish Weir/Station
Unknown Structure
Quarry

L ookouts

No Site*

Ol W NW RO N DN NNN oo o o1
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Table 15. Buffersfor Archaeological Site Value

Ste Buffer
Vdue Sze
1 0-100 m
2 0-250m
3 0-500 m
4 0-750m
5 0-1000 m

Rationale For Assigning Valuesto Each of the Site Types
The modd was desgned to predict aress of high potentid within the Fort St

James Forest Didrict. Consequently, any and dl culturd festures will have a reaively
high potentid for other features to be located within close proximity. Certan features
will naturdly have a higher vaue for the potentid of additiona or other culturd festures
within dose proximity (i.e village dte vs an isolaled CMT dgte), ae in many cases
related to dte dgnificance, and are outlined in the following lig of festures with their
respective values.

Site Significance Rating of Site Significance Rating of
Low and unlikely to be in High and likelihood to be
association to other features associated with other features
in close proximity in close proximity
1 3 5
Scaleof 1t0 5
Figure 8. Site Significance Rating Scale

Ste ggnificance ratings are designed to asss in the development of appropriate
recommendations for the management of specific Ste areas, and have been useful here to
help define the vaue of a known ste type on a scde of 1 to 5 (see Figure 8). The four
categories of culturd heritage dSte dgnificance defined by the Archaeology Branch in
Appendix D of the British Columbia Archaeological Impact Assessment Guidelines
(1998) to address pre-contact dtes are 1) Scientific Significance 2) Public Significance
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3) Ethnic Sgnificance and 4) Economic Sgnificance. In most cases, archaeologists do
not fed they are in the pogtion to make decisons regarding the ethnic significance a ste
may hold for First Nations groups with regards to Pre and Post-1846 sites. Criteria for
each category ae outlined in the Guidelines and are listed below. Post-contact ste
sgnificance is outlined within Appendix E of the Guiddines and ligs three additiond
categories for pogt-contact Stes 1) Higtoric Significance 2) Integrity and Condition and
3) Other. For a full checkligt of criteria for pre and post-contact Ste significance please
refer to Appendices D and E, respectively, in the aforementioned guidelines.

Scientific Significance:

a) Does the dte contain evidence, which may substantively enhance underganding of
cultura higtory, culture process, and other aspects of local and regiona prehistory?

b) Does the dte contain evidence tha may be used for experimentation amed a
improving archaeological methods and techniques?

¢) Does the Site contain evidence, which can contribute to pa eocenvironmental sudies?
d) Does the Site contain evidence, which can contribute to other scientific disciplines?
Public Significance:

a Does the dte have potentid for public use in an interpretative, educationa or
recrestiona capacity?

b) Does the Ste receive visitation or use by tourigts, local residence or school groups?
Ethnic Significance:

a) Does the dte presently have traditiond, socid or religious importance to a particular
group or community?

Economic Significance

a) What vaue of user-benefits may be placed on the site?

Vaue ratings for our model are based on a scade of 05, where 5 is the highest
vdue and O is the lowest. These vaues were assgned intuitivdy by the project
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archaeologist, and will correspond to the Low, Moderate and High Potentiad buffer zones,
used to predict culturd festures. This scding method should prevent low Sgnificance
dtes from improperly outweighing other more highly Sgnificant stes. It was dso felt
important to include both a high and a moderate potential buffer zone to these stes, based
on the assumption that the closer you are to a known recorded culturd heritage feature,
the higher the probability of locating another festure. It was adso taken into account that
even though archeeologists place arbitrary protective boundaries around archaeologica
stes, however, traditional aborigind use of the landscape associated with these Stes may
extend beyond the archaeological site boundaries (Howe 2003).

A setback to this method, however, is that buffering an area from the centre of a
known point does not dlow for ddineation of landforms, for example, the edge of a
terrace in asocidion with a lithic gte would be consdered of high archaeologica
potentia; whereas the lake adjacent to the terrace and/or the dope towards the lake would
not necessarily be of high potentidl.

The following features are as ligted in the Ecofor database for known
archaeological features and were used as the headings for this portion of the modd.
Rationade for the assigned vaue for each Ste type are dso provided:

Lithic: Lithic features were divided into two categories 1) isolated lithic, and 2)
lithic scatter.  An isolated lithic dte will receve a vaue of 1; wheress a lithic scatter,
which is generdly condgdered to be of higher sgnificance, will recaive a vdue of 2. The
presence of a lithic dgte in an area will usudly be consdered by most archaeologists to be
of moderate to high dgnificance, due to the probability of additiond features being
located nearby.

Trails. Ultimately, the larges management expense for licensees and developers
comes from the recording, mapping and dating of Trals and CMTs Also, not
aurprigngly, in the neighboring Vanderhoof Didrict 59.8% of al known recorded
archaeologicd dtes are found within 1 km of known trals in associaion with primary

i ECOFOR ’



Fort S. James Forest District Archaeological Predictive Model Revision Project:
Final Report

sreams. Because primary streams are being trested as a separate variable in our modd,
and due to the fact that our Didrict has a farly accurate trail database; GPSd trails will
be given a smdler buffer zone (vaue of 1); whereas, nonGPSd trails will require a
larger buffer zone in an attempt to determine their exact location (vaue of 5). Therefore,
identifying and ground truthing trails is a favourable endeavour for both archaeologists
and licensees, as the trall would then be reduced to a value of 1, i.e. a 50 m buffer. All
trals are going to be categorized or grouped together regardiess of whether or not they
are Pre-1846 or Post-1846 in age. The reason for this is that the determined age of most
trails is based on the presence or absence of pre-1846 CMTs or other archaeologica
features in association, and in most indtances a traills age defaults to Post-1846 unless
future evidence is presented or found to prove otherwise. Many trails that today are
considered Post- 1846, could in fact be proven to be Pre- 1846 in the future.

An dtempt was made to didinguish trall type (ie. Aborigind or higoric origin)
and the appropriate weight assigned accordingly. There were problems associated with
this method, induding inconsgencies in the information avalable on each tral and
incongdencies in the names and origins of the trals ec  Judification for our
methodology: a non-GPSd trail location is not accurately known, wheress, a GPSd trall
location is known to be exact (ground-truthed). All trails and assigned tral buffers
(except for mining trails) will be plotted on the potentid map with different symbols for
GPSd and nonGPSd. Some trails have portions that have been GPSd during
individua AlAs, and therefore, will have smdler buffer zones for the known portions and
larger buffer zones for the unknown portions. In addition, the buffer zone around
sections of some trails has been reduced from 1000 m to 500 m. This is the result of
discussons with Canfor, in which issues were raised regarding the 1000 m buffer on a
few individud tralls. Trals whose route gppears to be located on the terraces of very
close rivers and streams were identified and then examined on the DEM for the didtrict to
determine if these terraces or ledges would fdl within a 500 m buffer. Buffers were
subsequently reduced if the 500 m buffer would provide adequate coverage of these
nearby stream terraces and ledges. In total gpproximately 17 trails (or sections of trails)
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received this reduced buffer. The trall reference numbers will be included on the map,
and the licensee can contact the Minigtry of Forests, for more detailed information on the
tral itdf.

CMTs: The sze of the CMT buffer zones are based upon ether the gte
dimensons or the number of CMTs within a known dte  This is due to the varying
degrees of spatid location as well as overdl dgnificance. Generdly pesking, a dte that
contains 1 CMT is of lower sgnificance than a ste of 1,000 CMTs. Whether or not the
CMT dte is Pre or Post-1846 has no weight in assgning vdue. A dte with 25 CMTs
were given a vaue of 1, a gte with 615 CMTs were given a vaue of 2. Sites with 16-
50 CMTs were given a value of 3, stes with 51-200 CMTs were given avaue of 4, and a
ste with 201+ CMTs were given a vaue of 5. When done this way the problem of a
andl Pre CMT dte outweghing a larger Post Ste can be avoided. However, if ste
dimenson data, based on the number of CMTs in the Ste, proves to be inaccurate then
the values were adjusted accordingly.

Cultural Depressons/Cache Pits. Cultura depressons and cache pits ae
assigned vaues according to dte sSze and dimenson, the same as CMTs stes.  1-10
cache pits were given a vdue of 2, 11-50 Cache pits were given a vaue of 4 and 51+
were given a vaue of 5. Cache pits are usudly consdered to be archaeologica stes of
unknown age, due to the fact that they are difficult to age unless there is the presence of
some sort of datesble materia in association with the pit (i.e. if there is a tree growing out
of the festure, a minimum age can be extracted from it; or another example might be the
presence of tarred bone or charcod which can be used to retrieve radiocarbon dating
samples). Usudly dl cache pits are conddered to be of an overdl high archaeologica
dgnificance, and those that are of unknown origin or age are automaticaly protected
under the Heritage Conservation Act section 13(2)(g) because they may be protected
under subsection 13(2)(d).

Burials. Burids are very sgnificant and require large buffers due to the sengtive

nature of the generd surroundings, or close proximity to a burid Site. Firs Nations
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usudly congder this type of information to be confidentid, and are unlikely to provide an
exact locetion for a sacred dte.  In this case dl higtoric, prehistoric and unknown burid
dtes will receive a rating of 5, because of the paentid of other features being in the
surrounding area. Whenever possible, development should be planned and/or proposed

away from areas which are in close proximity to known or estimated burid ste locations.

Ceremonial/Sacred Sites: Mog of the time we will not know exactly what types
of features (if any) within its boundaries of an area that is consdered to be sacred. First
Nations usudly condder this type of information to be confidentid, and are unlikdy to
provide an exact location for a sacred dte. These dtes get an automdic rating of 5
because of the unknown nature of the features within the ste and the unknown possibility
of other features (trails leading to and from the ared). Whenever possible, development
should be planned and/or proposed away from areas which are considered to be of

ceremonia/sacred sgnificance.

Rock Art/Pictograph: An automatic 5 with largest buffer zone as these dtes are
particularly rare, and may be associated with hunting/fishing sites, trails, and/or spiritud
ceremonid Stes.  Mogt of the rock art Stes in the district were recorded in the 1970's
and many of the dte maps are hand drawn with poor accuracy, therefore exact locations
may not be entirdy accurate. Rock art Sites dso tend to cluster in aesas therefore, we
have decided to give this variable the highest vdue.  Not dl rock at dtes have been
found/recorded in the district to date, for example a new pictograph Site was recorded in
2000 by Norcan (Permit 2000-120) that had not previoudy been documented.

House Pit: An automatic vaue of 5 is given, with the largest buffer zone, because
they are relatively rare and could be associated with other features, hearths, satdlite
campsites, lithics etc.

Indian Reserves. An automatic value of 5 is given, with the largest buffer zone,
because a mgority of Indian Reserves are in the same location as historic and prehistoric

village Sites once were.
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Bridge: Aborigind bridges should be consdered to be of particulaly high
dgnificance as they are usudly associated with trails. It is assumed that places where
trails crossed over streams would have been a likey spot for a traveling party to stop for
a break on either sde of a stream. Only two known historic aborigina bridges have been
recorded n the didtrict to date; therefore, these should be considered rare festures. In our
model, bridges are given a vaue of 2 because it is assumed the presence of additiond
features would be locdized within 100m of a known bridge crossing location.

Rock Cairn: Rock Cairns mark trails, burids, sacred or ceremoniad sSites and are
assigned avdue of 5 because of their importance and rarity in the didrict.

Dugout Canoe: These features are conddered rare, only one has been officidly
recorded in the Didrict to date, and one other is sad to exist near the Portage Indian
Reserve.  Canoe Stes may contain other festures in close proximity, for example a hearth
for a fire that may have been sat up to cook food. It is unlikely that people would have
created a trail sysem to and from dugout canoe features, and these types of dtes are
unlikely to be revisted, and are therefore given arating of 2.

Campste.  This dte type is present in the Ecofor database, and is assumed to
incude dl hunting campgtes found in the didrict. This dte type is vague in description
on various Ste forms, and therefore is given alow vaue of 2.

Traps Hidoric trgps are often associated with traplines and trap line trals, and
are not redly sgnificant on their own, but the posshility of other cultura features nearby
ispossble. A vaueof 1isassgned.

Cultural Materials (Pre-1846): This dte type is present in the Ecofor database,
and is assumed to include culturd materids of unknown age and unidentified pre-contact
culturd materid Stes. A vaue of 2 is assigned.

Cultural Materials (Post-1846): This dte type is present in the Ecofor database,
and is assumed to include al post contact culturd materid dtes found in the didtrict.
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This gte types includes historic middens, surface garbage scatters such as tin cans, nalls,
bottles, etc. could be historic midden, surface garbage etc. A value of 1 isassigned.

Faunal Materials: Mogt likdy associated with a hearth, campste, village etc. and

could provide evidence of subsistence. A vaue of 2 is assgned.

Hearth: This dte type is present in the Ecofor database, however many Stes do
not specify whether or not the hearths are recent or old; therefore avalue of 2 is assigned.

Village/Multi-use Site: Village and multi use Stes are often one of the same
Village/multi use Stes can essly be determined using the database and those dtes, which
contain festures dready conddered to be of high dgnificance, will automaticdly be
defaulted to the highest buffer zone (vaue of 5). Village/multi use Stes are consdered to
be very sgnificant because of the multiple occupations or activities on or a the Ste and
they usudly contain high vaues of educationd and scientific importance, not to mention
aborigind importance.

Higtoric Structure: Structures such as trappers cabins, wooden fences, etc. which

are usudly Post-1846 in age but may have tralls or other features associated with them.
A vaueof 1isassgned.

Ferry Landing: It appears as though only one known dte is presently recorded in
the didtrict, and is mogt likdly associated with post-1846 higtoric activities. A vaue of 1 is

assigned.

Fish Weir/Fishing Station: Congdering that fish was the mgor food sgple of
the Firg Naions in the area, these dtes ae rdaivedy dgnificant. A vdue of 3 is

assigned.

Unknown Structure: All other unknown sructures go here (unknown origin, age
etc.), and will receive avaue of 2.
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Quarry: A naturad dte where raw lithic materids were collected for the purposes
of making stone tools. To date no quarry Stes have been recorded in the didtrict;
therefore, they are given vaue of 3.

Lookouts: No definative lookout Sites have been recorded in the digtrict to date,
however, there is potential for these areas to be prehistoric and historic lookout Sites.
Origindly, this category was included in the actud predictive modd and was termed a
‘vighility' variable, however it was decided that it was better suited as a potentid Ste
type. Our assumption is that landscgpe features that provide good vishility (i.e. have a
direct line of gght from one postion on the earth’s surface to another ) would have been
a preferred area to conduct certain activities such as specific spiritud, ceremonid, or
navigaiond activities (Hobbs and Nawrocki 2003). Using the DEM (digita eevation
modd) in three dimensions, various views were smulated a different devations.  Bluffs
Stuated between 1200 and 1300m appeared to offer the best broad-ranging views
accessible to past peoples. Severd additional high bluffs were chosen under the 1200m
eevation, if they were higher in rdaion to the surrounding landscape.

No Site: A rating of O is given to an area in which no stes were found, obvioudy
due to the fact that there are no features present to be buffered.  These ‘No Sit€
locations are used to test the accuracy of the mode (see our datistics and analysis
section).

Ste dimengons will only be used for the commencement of buffers for cache pit
dtes and CMT dtes.  All other buffers will commence from the sngle point plotted on

the map for known sites.

Model Development Summary

In summary, modd congruction experienced three primary stages in terms of the
variable categories chosen and the vaues and weights assgned to each of them. During
Stage 1 of the modedl draft, we started with 12 categories, however during Stage 2 it was
decided to drop “Wildlife’, “Drainage’, and “NDT” categories from the modd. During
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Sage 3 of the modd revisons “Fsheies’, “Proximity to Waer”, and “Trave
Corridors’ were combined into one category and renamed “Water Resources’; and the
“Vighility” category was adso dropped. The find verson of the modd, is based on 7
man vaiable categories 1) Waer Resources, 2) Soil Stability/Surficid Geology; 3)
Proximity to Wetlands, 4) Landforms; 5) Forest Cover; 6) Aspect; and 7) Slope.

The find coverage generated using dl the variables outlined in the modd display
the archaeologica potentia for the study area.
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GRID CONSTRUCTION

The Fort S James predictive mode was created by compiling severd weighted variables
into a find grid. The find grid scores were divided into three ranges to illudtrate areas of high,
moderate and low potentid. The ranges were adjusted to represent the most accurate depiction
of thearea. The methods used to create the find grid are outlined below.

Methods

There ae two man agpproaches used to develop predictive modds the numerica
gpproach and the weighted value approach. The numerica gpproach uses datistics to evauate
and determine associdtions between the presence of archaeologicd dtes and  specific
characterigtics of the physica environment. Conversdly, the weighted value method relies on the
supposition that each varidble contributes in a different way to the potentid of dSte locations.
Devdoping and agpplying a weighted scde, which effectively ranks varidbles numericaly,
achieves this. Site potentid is therefore determined by the arithmetic addition of dl variables,
giving aress of high potentia the largest numeric scores.  Figure 9 illudrates the weighted vaue
method.

The revised archaeologica predictive modd for the Fort St. James Forest District used
the weighted value approach. Each varidble was andyzed and combined to produce a find grid.
To complete the grid andyss, we used Mapinfo verson 6.5 with the Verticd Mapper verson
30 extenson (a GIS mapping program). This progran was sdected because it had the
functiondlity and sophidtication to meet the needs of this project.

Weighted vaue varigbles were represented in one of two data formats. vector or raster.
Vector data is comprised of polygons, lines or points. This type of data was applied to varigbles
such as forest cover and surficid geology. Other variables such as dope and aspect used raster
data, derived from the DEM. Raster data is composed of rows and columns of data cdls (pixels).
Each variable, independent of the data format, was represented as a grid.

Grids ae sodidly linked to the Eath and are registered with the desired coordinated
sysem. All of the vector data and the raster grids were oriented within the Universd Traverse
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Mercator coordinate system, NADS3, Zone 10. While the forest digtrict is split over two UTM
zones (9 and 10), dl the data was projected as zone 10 in order to facilitate modeling and
trandating.

Each grid is composed of cdls that are arranged in rows and columns. Each cdl has a
cel sze equd in width and height. Cdls in a grid are comparable to pixels in an image.  When
the grids were created from the vector data we determined that the most gppropriate cell Sze was
30 by 30 meters as this cdl sze best represented the data. Decreasing the cell sze can increase
sharpness however, the file sze increases quite subgtantidly and becomes less managesble.  The
grid layer for each variable was itsef weighted and then added together to determine the overdl
vaue of each cdl over the entire area (see Figure 9). This totd vaue represents the leve of
potentid of that cdll.

For each grid, a single weighted walue is compared with the
corresponding cell value's fram all of the other grids.

CELL (2.2)
CEL! SZE: 3030 meters

FOREST COVER

ASPECT

SLOPE

Figure9. Weighted Grid Analysis.
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Data Sourcesfor Modelling

Archaeological Site Database

The Fort St James Cultural Heritage Resources Inventory Database was created during
Phase Il of this project in order to collect and gather information regarding areas surveyed and
determine the correct locations of festures. The information was plotted and overlan onto
orthophotos to determine correct locations. Once dl the sSte locations were verified the database
was converted into excel spreadsheets and plit into the two UTM zones to be used for
verificaion of our results in addition to visud representation of the location of aress surveyed

where sites and no stes were found.

Cultural Heritage Trails

The culturd heritage trail coverage conssted of a smal percentage of GPSd located
trals and a mgority of edimated tral locations.  This tral layer was used for visud
representation and verification of the modd results.

Fort St James Forest District Boundary

The boundary for the Fort St James Forest Didtrict was assessed to determine which areas
would be omitted from the model. Due to the topography of the upper northern section of the
area consging mogly of Alpine Tundra and the fact tha it is consdered “inoperable’ (i.e will
never be harvested) it was removed from the andyss. There were 36 mapshests in this upper
northern section out of the 293 mapsheets that make up the entire didtrict boundary. All the
coverages and grids were clipped to this revised boundary. Figure 10 illustrates the area of the
Fort St James boundary that was omitted from the analysis.
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C:D Criginal Fort St James Forest District Boundary

£ Potential Model Boundary

Figure 10 Potential Model Revised Boundary.
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Forest Cover

Forest cover data was origindly in vector format. The specific species criteria were
gueried out and a column was added to the attribute table that contained dl the weighted vaues
for each criteria Since the weights were assgned in vector format, the grid was produced based
on the weight column. Figure 11 illustrates the foret cover coverage in its origind vector
format. Figure 12 illudrates the raster grid produced from the weighted vaues assgned to each

Speciestypes.

Figure 11. Forest Cover in Original Vector Format.
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Figure 12. Forest Cover asa Weighted Grid.
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Slope

Sope was derived from the DEM, and is a huilt in andyss tool that will automaticaly
caculate the dope of the eevation data It was crested using percent grade values and the grid
was reclassed according to the variable weights. Figure 13 illugtrates the weighted dope grid.

e \MEIGHT OF 20
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Figure 13. Slope Grid with Weighted Values.
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Aspect

The aspect grid was derived directly from the DEM. Like dope, it is a built in andyss
tool within Verticd Mapper that automaticdly creates the aspect grid using the devation data
The agpect grid was reclassed usng the variable weighted vdues. Figure 14 illudraes the
weighted values associated with aspect.

S WEIGHT OF 20
WEIGHT OF 16
WEIGHT OF &

WEIGHT OF 4

Inzana Lake

Figure 14. Aspect Grid Classified with Weighted Values.

i ECOFOR o



Fort . James Forest District Archaeological Predictive Model Revision Project:
Final Report

Surficial Geology and Terrain Stability

Surficd geology data was only avalable for the southern section of the disrict and
therefore, terrain stability data was obtained and used for the northern section. Both sets of data
were used in vector formats. Each coverage was queried on the selected variable categories and
a column was added to the attribute table that contained the corresponding weight values. Once
the weighted values were added the grid was crested based on the specific weight values
assgned.  Fgure 15 illugraes the surficid geology vector coverage with the corresponding
types. Figure 16 illugtrates the surficid geology raster grid with the gppropriate weighted values.
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Figure 16. Surficial Geology weighted grid.

Landforms

Landforms were sdected based on visud ingpection of the DEM relief shading and 3D
image. NTS maps were dso used to hep determine landforms. Three eevation categories were
identified and weighted accordingly. Contour regions were crested usng the DEM and a weight
column was added. Contour regions had to be created in order to reclass the devation vaues.
Elevation ranges could not smply be reclassed according to the assgned weight, therefore, the
three eevation categories for landforms were sdected and the contour regions were created
based on that. Once the regions were created the grid was produced based on the weight values
(seeFigures 17 and 18).
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€= Elevstion 181 to 830 m
€= Elewation 831 to 1300m
o Elevation 1301 to 2472m

Figure 17. Contour regionsselected based on elevation rangesto deter minelandfor ms.
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Figure 18. Landforms weighted grid produced from contour regions.

Wetlands

The wetland vector coverage condsted of classfied polygons. Each classfication (W1,
W3 and W5) was queried and separated into coverages. Various coverages were intersected with
streams to determine if a wetland was isolated or not. W1 and W3 wetlands were buffered
according to stream intersected wetlands and isolated wetlands. Each coverage had a weight
column added to the atribute table and buffers were run at sdected intervas. Each buffer had a
specific weight that populated the weight column.  Each weight value was combined as one table
and a grid was produced for each weight. Each weighted grid was then merged into one grid
usng the highest vaue to ensure that no vaues were account for more than once and the highest
vaues were retained. Fgure 19 illudtrates the wetland coverage with buffers a sdected
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intervals.  Figure 20 illugrates the wetland grid after dl the wetland classes were merged into

one.

Inzana Lake

Figure 19. W3 classified wetlands with buffers at selected distances.
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Figure 20. Thefinal merged buffer grid for wetlands.

Water Resources

The variable for water resources took into account confluences, obstructions, lakes and
rivers that supported sdmon habitats, proximity to water; and use of water as travel corridors.
The confluences and obstructions were assessed and identified by a point coverage and fish
Species present was a point coverage obtained from the FISS database. The double line streams
and lakes were polygon coverages and selected based on size. The stream coverage conssted of
arcs and were selected based on magnitude. Buffers were performed on each of the vector layers
and were assgned appropriate weighted values.  Individuad grids were produced based on
weighted values and then were merged together to produce a find grid that would be used for the
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modd andyss. By cedting the individud grids fird then merging them reduced any
redundancies and dlowed for the aress that were weighted higher to be properly displayed.
Figure 21 illugrates Class A lakes, double line dsreams, fish bearing streams and confluences.
The buffers were done a corresponding intervals based on importance. Figure 22 illustrates the
final grid produced for fisheries resources with dl the individua grids merged together.

R

Izana Lake

1

\ Pl

Figure 21. Buffersfor Class A water features data.
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Figure 22. Overall water resource grids merged into one.
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Archaeological Potential

The find grid produced to determine the Archaeologicd potentid of the Fort & James
Forest didtrict added up al the weighted vaue grids for each variable and created a find 30 x 30
meter grid layer that was ranked from O to 115. These vaues were assessed and a find range
was sdect to display low, moderate and high potential areas.  Figure 23 illudtrates the find grid

potentid.

Inzana Lake

= D

ol HiGH POTENTIAL
MODERATE POTEMTIAL

Loy POTEMTIAL

A

Figure 23. Final Model Potential.
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RESULTS AND ANALYSIS

Alberta Western Heritage conducted datisticd andyses in order to assess the rdiability of the
modd result. Unfortunately, not al of the dtetigical data was available to be summarized here.
However, much of the andyss was ready and was used to refine weightings and the vaues
assgned to each variable component. In addition to datistica andyses, the mode was subjected
to a find sat of tets. Modd variables were tested againgt AIA data to assess the modd's
accuracy. These tests compare the predicted distribution of Stes to the observed patterns of
landscape features and archaeological Ste data to determine the reevance and rdiability of the
revised modd. Tegsing and refinement of the modd variables was repested until an acceptable
match between observed and predicted site potentid in the sampled sections of the Forest
Disgtrict was reached. Prdiminary testing againgt the AlA datais presented below.

AlA Testing

Prior to find modd completion, a preiminary andyss was conducted to assess the
vaidity of the predicted archaeologica potentid. Archaeologica Impact Assessment (AlA) data
for 3 sdlected cutblocks was overlaid on the modd grid. These blocks are SKUZ 023, TAK 458
and SUS 122. These blocks were chosen because aress in each block were specificaly identified
in which the mode falled to capture some aspect of the sudy area.  AlA data shows aress that
were traversed by fidd archaeologists, aress that were shovel tested and the locations of
archaeologicad features and dtes.  In addition, each coverage that contributed to the overdl
modd (eg. surficid geology, forest cover, dope, etc.) was andyzed with the cutblock overlain to
determine its contribution to the overdl potentid of the area  Utilizing the overlan AIA data in
combinaion with in-field assessments (summarized in the appropriate interim reports) and the
individual coverages dlowed for tesing of the vdidity the predictive modd, this highlighted
aress tha required further refinement.

In generd it was found that forest cover sgnificantly increased the potentid of aress that
otherwise may not have received as high arating. In light of this fact, combined with the results
of univariate and multivariate andyss, it was determined that the overdl weighting for forest
cover be reduced from a 3 to a2 A smilar result was found for the surficid geology category
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and as a result the overdl weighting was decreased from a 4 to a 3. The modelled potentid of
dope and aspect matched very wdl with in-field descriptions. The datisticd andyses results for
aspect and dope brought to attention the close association between these two variables and ste
location; therefore, both of these variables were increased in weighting from a3 to a4.

Mode Scoring

The entire range of points achieved for the total number of categories was anywhere
between 3 to 115 points & the highest. Determining numericaly where the divison between low
and moderate or moderate and high potentid was initidly going to be done without consideraion
of prior daa. The range of points would smply be divided in thirds. However, when this
method was gpplied to the revised modd, problems became gpparent. This may be due to the
fact that a the time of running modd, al the stats were not avalable. Therefore, not dl of the
variables (all but water) were dtered based upon datigticd andyses. Whatever the case, the
model needed to be adjusted in order to better reflect actud, in-fiedd potentid. To best determine
how to adjust the modd, we choose sx blocks of known low potentid (in-field determined), sx
blocks of known high potential and six other randomly chosen blocks. We then adjusted where
the divison occurred between low, moderate and high potentia to best reflect the in-fidd ratings
of these blocks. Though not the most empiricd method, it is the mogt practical and dlows us to
cdibrate the modd to best reflect the in-fidd assessments. Some of the results from this andyss

are summarized below.

Blocks that were considered to be of low archaeologica potentid in-fidd included: CUN
537, 534, MAC 141, 136, CUN 528 and 529. The blocks which were consdered to be of high
archaeologica potentid based upon in-field assessment include: SUS 124, 141, SBAP 036, HAT
457, TAK 433, BE 10. The six randomly chosen blocks included: KOT 037, 038, A5, A64424
Blk 171, SKUZ 13/14 and SCUN 005. After reviewing dl of these blocks with various
numerica divisons between low/moderate and moderate high, the following point breskdown

was agreed upon as best representing infield assessments:.
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Low: 0 — 42 points
Moderate: 43 — 65 points
High: 66 — 115 points

Ovedl, it was found that low potentid covered 37 % of the forest digtrict, moderate 37
% and high 26 % of the forest didrict. These vaues do not net out aress such as lakes and
wetlands. Severa of the mgor lakes fal into areas of high potentid and if netted out would
significantly reduce the amount of land area classified as high potentid.

All eighteen of the blocks examined above were classfied as high potentid using the
Norcan previous archaeologica predictive modd for the digtrict. Had this new GIS based mode
been available when assessing these blocks for an AIA, not dl would have required in-fidd
assessment.  In fact, 879 hectares (of 1,718.42 total hectares) of land would not have required in-
fidd assessment. The new modd would have reduced the survey area to 51 % of what was

previoudy required for survey and 4 of the blocks would not have required survey at al.

Findly, the last tet was to determine how many of the 210 known archaeologicd
resources fdl into areas of each potentid rating. It was found that 157 archaeologicad Stes
exiged in aress clasdfied as high potentid, or 75 %, 45 dtes fel in to aress classfied as
moderate potentid (21 %) and 8 in aress classified aslow potentid (3.8 %).

In addition to this "no-gte' data was andysed to determine how many occurred in high,
moderate and low potentia. No-sSites are blocks that were surveyed but no heritage resources
were found. 247 no-stes were found in the study area with 70 fdling into arees of high
potential, 110 in areas of moderate potentid and 18 in low potentid. This works out to 65 % of
no-gtes fdling into areas other than high potentid. It is important to remember when
conddering no-dte data, that it is next to impossble to generae meaningful data from no-ste
locations. When a block is surveyed and no stes are found, the exact location of a “no-stée’ is
arbitrarily placed in the centre of the block. However, because various aress in a block can have
dfferent potentid ratings, the potentid of a no-gSteis not representative of the overdl potentid
of that block. In short the number of no-stes represent the number of survey blocks in which no
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stes were found and cannot change, the number of no-dtes per potentid rating can change
depending on where the no-dte location is placed within the block. The andyses summarized
previoudy ae much more meaningful when attempting to gauge the effectiveness of the mode
to predict the location of archaeological resources.

Additional testing is recommended for the 2004 field season, and should be completed
pending additional funding, to further refine the match between observed and predicted site
potential in the Fort &. James Forest District.

SUMMARY AND RECOMMENDATIONS

The Fort . James Forest District Archaeological Predictive Model Revision Project
was completed for Canadian Forest Products (Canfor), Fort &t. James Operations head office.
This project receved funding support from the Forest Investment Account (FIA), a provincid
government mechanism for promoting sustaingble forest management in British Columbia

The underlying objective of the proposed project was to assess and upgrade the existing
archaeologica predictive modd for the Fort St. James Forest Digrict. To do this, Ecofor
conducted a multi-phase project. In summary, Phase | of the project undertook First Nations
consultation to gain their interest and support and collected the data necessary for the creation of
the Culturd Heritage Resources Inventory Database (CHRID). During Phase |1, the CHRID was
crested in order to manage and organize the immense quantity of archaeologicd data that has
been collected over the years. Also during Phase 1, the Norcan model was datisticaly ardlysed
by tegting the avalable Ste location data agang the exising modd parameters. The results of
this analyss provoked severa recommendations, which were addressed in the later phases of the
project. Phase Ill of the modd revison project proposed that funding be alocated for field-
teding. Unfortunatdly, due to funding cuts and time condraints, fidd-testing was not possble
and therefore, the project proceeded onto Phase IV. Findly, Phase IV improved the CHRID
through orthorectification of stes and a new predictive modd for the Fort & James Forest
Didrict was dedgned, created, and assessed. The following section provides the find
recommendations as aresult of this project.
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RECOMMENDATIONS

The revised predictive mode reflects areas of archaeologica potentiad across the
landscape.  While the model does not reflect the probability that sites will occur in a given area,
it represents the likelihood of such an event. Sites are more likely to occur in arees of high
potentid than aeas of low potentid. This benefits dl parties involved in heritage resource
protection in severd ways, the most noteble being planning. Areas dated for new development
can be assessed and aress of high potentid can be either be avoided, or focused on during AIA
surveys, thereby reducing costs incurred by the licensees. This modd has been designed by
archaeologists with expertise in the Fort St. James Forest Didrict and thus, atributes that are
important when conducting fieldwork were incorporated into the model. As such, we recommend
that our predictive model be tentatively applied to the Fort St. James Forest Didrict and that it

replace the earlier Norcan predictive modd.

Tha sad, this modd is not meant to be a find datic representation of the archaeologica
potentid of this region. The modd should be subject to further evduations testing, and
modifications. Changes to the model should occur as fidd assessments are completed and as
improvements to the data sets are made.  The importance of fidd-testing cannot be
overemphasized. Field assessments in relation to the mode will enable us to assess the accuracy
of high potentid areas and adjust areas that may be rated too high or too low. If future funding is
not avalable to fidd-test the modd this report recommends that a portion of each licensee's
operating costs be alocated to some mode testing during future AlAs to determine the accuracy
of environmenta variables and predicted values on the landscape. As well, improvements to te
digitd information used to creste the modd will ad in refining the overdl modd. Surficid
geology data will be avalable for the entire didrict in 2005 through Predictive Ecosystem
Mapping (PEM) data, and should be incorporated as soon as funding is avalable Generd
improvements in the qudity of GIS data can improve landform and forest cover classfications.
And findly, annud updaing of GPSd trals dte inventory, “no-Ste” data, and a record of
AOAs will subgtantidly benefit the modd. All of these modd refinements ultimatdy serve to
benefit both the licensee and the archaedlogis. As an example, the identification and ground
truthing of trails reduces the surrounding high potentid buffer from 1000 m to 50 m, a decresse
in the amount of area classfied as being high potentid.
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Ancther bendfit to annuadly updating and teting the modd would dlow for future
datisticd anadlyss on particular aress, located far away from mgor travel corridors that may
have received large quantities of AlAs that have consgtently resulted in “no-gte’ data These
areas could be re-evduated for their probability to contain archaeologicd dtes, as more data
becomes available.

Implementing these changes to the mode on a yearly bass is required in order to
mantan and improve the efficacy of the modd. Cods for maintaning the modd on a yearly
bas's could be incorporated into the cost of origind block assessment should the licensees choose
to do so. This could, perhaps be decided by the Timber Supply Area (TSA) group in conjunction
with the Didrict Manager.

In order to create accesshility and maintain the applicability of the modd, it should be
centrally housed a one location and Ste location data, “no-site” data, and AOA data, be updated
and incorporated into the database on a yearly basis. Modifications to the mode cannot be made
ad hoc to meeat predetermined management conditions without ggnificantly decreasng the
models utility and increasing the risks of impacting unknown archaeologica resources. Findly, it
is our intent to develop further working relationships with each of the First Nations in order to
develop trust and encourage incorporation of traditiond use datainto the modd.
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APPLICATION OF THE MODEL

Application of the modd is made for gspecific forestry development areas on, for
example, a block by block basis. This would aso apply to a proposed road permit area, smdl
scde beetle sdvage dtes, or any other type of forestry development. If the proposed
development area was 100 % previoudy disturbed and no known archaeological dites were
found, then no further work is required. Of course licensees mugt notify the Digtrict Manager
and/or the Archaeology and Registry Services Branch if cultura heritage resources are identified
during development.

Once the archeeologicad potentid of the development area is classfied, the gppropriate
response is determined according to resultant potentid of the mode illustrated in the table
below.

Table 16. Archaeological Potential Result and Recommended Action.
If the development contains: Therecommended action is.
High AIA
High > Moderate Partid AIA
High = Moderate AOA or Patid AIA
High < Moderate FoII_ow the recommended
action matrix
Moderate or No further work
Moderate - Low
Low No further work
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If the devdopment area consss of soley high potentid an AIA must be conducted for
the entire devdopment area When a development area contains both high and moderate
potentid and when the high potentid area is greater than or equal to, the moderate potentia
aeg, a patid AIA mugt be conducted in the areas of high potentid. Often portions of high
potentid within a proposed development area could essily be avoided by designing block
boundaries or road right-of-ways accordingly, or removed from the block through the
incorporation of wildlife tree patches (WTPS). If uncertain, the licensee may want to consult with
aqualified archaeologist to determine the best course of action.

In instances where the high potential area is less than the area of moderate potentia, the
licensee should follow the recommended action matrix outlined in figure 24.

Figure 24. Action matrix for the model.

When
High < Moderate

Is the development area
greater than 300 ha?

Yes No ||
Proceed to Is the Total High Potential Area
AOA or Partial AIA Less than 3.33%
I .
, \ |
|| Yes No
Is the High Potential Area Proceed to
Contiguous AOA
[
| , \
Yes || No
Proceed to No Further Work
AOA Required
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When the totd area of high potentid is less than that of moderate potentia the licensee
mugt fird determine the sze of the development area. If the development area is greater than
300 ha the area must undergo either an AOA or a partid AIA. The decision to undergo ether an
AOA or proceed directly toan AlA isleft up to the licensee.

If the development area totals less than 300 ha then the licensee must estimate the area of
high potentid within the totd devdopment aea  If the high potentid aea within the
development area is greater than 3.33%, the licensee must proceed with an AOA. If the high
potentid area is less than 3.33% the licensee must determine if the high potentid is contiguous.
For ingtance, areas are not contiguous when there are sparse pixels of high potentid that are not
in contact with one another (Figure 25). If the areas of high potentid are not contiguous no
further work is required. However, if the areas of high potentid are contiguous or if the licensee
isuncertain of the best course of action, an AOA should be conducted.

Figure 25. Block CUN 534 and an example of non-contiguous high potential.

Not contiguous

l ./.
= -
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When the development area contains no aress of high potentiad and it is classfied as
moderate, moderate/low or low, then there is no culturd heritage concern and the licensee is
clear to proceed with development without an AOA or AlA.

If an AIA is not conducted and subsequently surface features are identified, the area
adjacent to them should be assessed. While aress that are designated moderate, moderate and
low, or low potentiad do not require further work, licensees should congder training therr staff in
heritage feature identification and to watch for festures while in the fidd. For areas of particular
concern to First Nations, or in areas of known post-1846 CMTs or aher festures of unknown age
or orign, a mnimum, qudified pesonnd should conduct PFRs (prdiminary fidd
reconnaissance). Contrary to the old modd, most development areas will only require partia
AlAsin aress of high archaeologica potentid rather than afull survey of an entire block.

We propose that the above recommendations be accepted by the District Manager as
guidelines to determine when and where AOAs or AlAs will be required using the new modd.
These guiddines should not be set in store, as they may need to change over time as the modd
becomes more refined and of greater accuracy.

100
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1- CD of Fort St. James Forest District Archaeological Predictive M odel

-indudes higoric mining layer

-includes known recorded Sites and trails layer with suggested buffers
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Overview Maps

1x 1:375 000- Overview Map of the FSJ Forest District Predictive Modd
1x 1:385 000- Higtoric Mining Site Locations Overview Map

1x 1:385 000- Known Recorded Sites and Trails with Suggested Buffers Overview Map

3x 1:50 000- Predictive Map Example Sections 1, 2 and 3
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