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Introduction
Coastal British Columbia is largely a rugged fjord-land archipelago. It has not always
been so – over time, the coastline has changed configuration dramatically and the
fauna and flora have seen multiple successions and extirpations. Through this, for the
last 11,000 RCYBP years at least, resilient people made their living from the ocean
and the land, shrugging off or taking advantage of environmental change. Similarly,
archaeologists have worked the nooks and crannies of the coast for decades, surveying
in the dense forest and digging in the deep middens, subject to similar environmental
conditions as those they study and making quiet progress in regional culture histories.
In more recent years, this area has been thrust to the forefront of research into the First
Peopling of the American continents. As the Clovis First model began to be questioned, alternate modes and routes for the arrival of humans were brought in from the
sidelines, including the hypothesized west coast route (e.g. Fladmark 1979). Not
much research had been focused on this route, perhaps as Easton (1992) suggests,
because of the terrestrial mindset of many archaeologists. Perhaps also, the prospects
of finding sites on the deeply drowned landscapes or in the rugged, heavily forested
hinterland was prohibitively daunting and led to a pessimistic outlook on success. In
the last decade, this pessimism has slowly turned to a more optimistic outlook, as
advances in remote sensing technology, radiocarbon dating, benthic sampling, and
archaeological survey methods have demonstrated that the ancient land is knowable, had people on it, and that their archaeological record is recoverable (e.g.
Erlandson 2001; Erlandson et al. 2005, 2007, 2008; Faught 2004; Fedje et al. 2004a).
In this chapter, we review the environmental and archaeological data from the terminal
Pleistocene and early Holocene. We then describe some recent advances in methods
for finding early archaeological sites, including case studies showing successes and
prospects for the future. We then turn attention to three difficulties archaeologists may
need to address if they are to further advance knowledge of the Pleistocene BC
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coast: the heterogeneous and dynamic nature of the coast must be appreciated; appropriate ethnographic analogies must be developed; and a humanistic appreciation of
the processes by which people first arrive on a landscape must be employed.

Review of Palaeoenvironment
Archaeologists need to be very sensitive to the dynamic environment of post-glacial
Pleistocene and early Holocene coastal British Columbia. Without a fine-grained
understanding of the dramatic yet subregionally specific environmental changes, it
would be difficult or impossible to find and interpret sites dating to this earliest
period of human occupations. The following sections review some of the more
significant palaeoenvironmental events and trends, with case studies to illustrate
smaller areas within the BC Coast.

Sea-Level History
Unlike un-glaciated regions such as the California and Oregon coast where late
Pleistocene shorelines are deeply drowned beneath modern sea levels (see “Global
eustatic” curve in Fig. 3.1), the glacially influenced NW Coast offers an array of
opportunities to locate late Pleistocene archaeological sites and target the adaptation
of humans at relatively narrow temporal windows.
Sea-level histories are very localized phenomena on the Northwest Coast as a
result of tectonic change associated with proximity to tectonic plate boundaries, the
isostatic effects from the various ice loading and unloading events on an area with
highly variable crustal thicknesses, and global eustatic change (Clague et al. 1982,
1983; Riddihough 1982; Fairbanks 1989; Fedje et al. 2005b). The net results of
these processes are significantly different histories, even in areas of relatively
close proximity (Fig. 3.1, Table 3.1). Table 3.1 provides a general history of shoreline position through time for select areas of the B.C. coast. These positions are
known from a variety of sediment basin cores, both marine and terrestrial (Fig. 3.2)
and from sections and basal peats. Working from this, we can obtain a preliminary
understanding of the logistical constraints to investigating aspects of the early
human use of the coast, illustrated through the following three case studies.

Case Studies
Haida Gwaii
The sea-level history of the region around Haida Gwaii is the most refined record for
the BC Coast. Work in northern Hecate Strait on the eastern side of Haida Gwaii
shows that the strait was open and ice-free before 14,380 RCYBP and that sea levels,
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Fig. 3.1 Selected BC sea-level histories South Salish Sea (Fedje et al. 2009), Prince Rupert and
Southern Haida Gwaii (Fedje et al. 2005b), Dundas Islands (McLaren 2008)

specifically in that area, were lower than 30 m below modern from at least
14,330–12,860 RCYBP (Lacourse et al. 2005). At 12,500 RCYBP, relative sea
levels in southeastern Haida Gwaii and adjacent Hecate Strait were 150 m below
modern (Fedje et al. 2005b). Levels in this area began to rise slowly ca. 12,000 RCYBP
and sharply after ca. 11,000 RCYBP reaching a transgressive maximum 15 m
above modern at 8,900 RCYBP. Relative sea levels remained at 15–14 m above
modern until 5,000 RCYBP and have fallen slowly since that time (Fig. 3.3).
This relative sea-level history provides the basic framework for investigating
shoreline occupation sites from late glacial through to Holocene time. By combining
high-resolution sea floor mapping with air photo or lidar-derived terrestrial data,
models can be prepared and palaeo-landforms assessed as to archaeological potential and logistical constraints.
Fraser Valley – Stave Lake
The lower Fraser River drainage area on the southwestern mainland of BC was
almost completely covered by glacial ice at the height of the Vashon Stade of the
Fraser Glacial period, approximately15,500–15,000 radiocarbon years ago
(Armstrong 1981). The advance of glaciers during the Vashon Stade began 17,000
radiocarbon years ago, after a short 1,000 year interglacial period, forcing most
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Table 3.1 Shoreline position relative to modern for select locations
Radiocarbon years ago (×1,000)
14.5
13.5
13.0
12.5 12.0 11.5 11.0 10.5
Calendar years ago (×1,000)

10.0 9.0

8.0 7.0 6.0 5.0

See Fig. 3.1 Region
1
Haida Gwaii

13.4 12.9 12.5 11.4 10.2 8.9 7.8 6.8 5.7 References
−130 −120 −100 −50 +14 +15 +15 +15 +14 Fedje et al. (2005a, b);
Lacourse et al. (2005)
2
+12 +11 +10 +10 +9 +8 +7 +7 +6 McLaren (2008)
3
+30 +25 +20 +15 +5 0
<0 < 0 < 0 Clague et al. (1982);
Fedje et al. (2005b)
4
Alert Bay
Ice
+302
+55
>+17
+53
+3 Hebda (1983); Howes (1983);
Stafford and Christensen
(2009)
5
Barkley Sound Ice
Above
−46 −46 −45 −44 −42 −27 −18 −11 −4 +2 Clague et al. (1982);
+253
Dalimore et al.
(2008); Friele and
Hutchinson (1993)
6
N. Salish Sea Ice
+150 +100 +50 0
−2 −2 0
+3 +2 +1 Hutchinson et al. (2004)
7
S. Salish Sea Ice
+75 0
−4
−30
−4 −8 −6 Fedje et al. (2009);
James et al. (2009)
8
Fraser
Ice
+200
+180 +80 +60 +20 +18 +16 0
−12 −5 −2 0
Clague et al. (1982);
Lowlands
James et al. (2002)
9
Global
−105
−100
−95
−90 −75 −65 −60 −55 −50 −35 −25 −18 −8 −2 Bard et al. (1996);
Eustatic
Stanford et al. (2006)
Bold numbers indicate data points constrained by 14C dates. Other data points are interpolated. Shell dates have been for local marine reservoir effect (Southon
and Fedje 2003; James et al. 2009). 1 data from northern Hecate Strait; 2 data point from 50 km northwest of Alert Bay; 3 data point from 50 km northwest
of Barkley Sound
17.4
16.0
15.3
14.6 13.9
Below
Below Below −150 −150
−301
−301
−301
Dundas Islands
+14 +13
Prince Rupert
+50 +40
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Fig. 3.2 Use of Livingstone core sampler from canoe-based platform, 2001. Sediment cores
provide a number of palaeoenvironmental proxies, including vegetation, climate, and sea-level
history. Q. Mackie photo

plants and animals, including Pleistocene megafauna, from the region (Lian and
Hickin 1992). By 13,000 RCYBP, ice had receded to the eastern Fraser Valley, but
still existed in the mountain valleys of the southern Coast Mountains (Armstrong
1981). Rapid deglaciation was complemented by rapidly rising sea levels during the
post-Vashon submergence. Stratigraphic marine deposits demonstrate that sea levels
occurring around 13,000 RCYBP were 175 m higher than today (Mathewes et al.
1970). During this period, the Stave Watershed would have been much like a fjord
(Fig. 3.4) (Gilbert and Deslodges 1992). Following the post-Vashon submergence, a
rapid drop in sea levels occurred. By 12,000 RCYBP, sea levels had dropped to
about 80 m above current sea level and the rate of marine regression became slower
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Fig. 3.3 Image of topography and bathymetry of the north coast of British Columbia at ca.
12,000–9,400 RCYBP (a–c) and detail of southern Juan Perez Sound at 11,500 RCYBP (d) combining high-resolution multi-beam image with conventional terrestrial and hydrographic data. The
image shows palaeo-river channels and associated fluvial features (terraces, gravel bars, deltas,
and lake basins) as well as geological features such as drumlins and eskers. Images prepared by
Patrick Bartier and Daryl Fedje of Parks Canada
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Fig. 3.4 Change in the physical landscape of the Stave Lake region from late Pleistocene through
Holocene periods. Time periods are in radiocarbon (14C) years. Prepared by D. McLaren

(James et al. 2002). Between 12,000 and 11,500 RCYBP, sea levels regressed to
60 m above present sea levels. Stave Lake would have been transformed from a fjord
to a lake during this period. A minor glacial event occurred in the central Fraser
Valley area after 11,500 RCYBP: the Sumas glaciation (Fig. 3.4). This glacial event
has been traced as a glacial advance in the Fraser lowlands to its limit a few kilometers west of the Stave River between 11,500 and 11,200 RCYBP (Saunders et al.
1987; cf. Souch 1989). The lowlands of the Fraser Valley were filled at this time by
fluvial, deltaic, marine, lacustrine, and outwash sediments (Clague et al. 1983).
Following the retreat of Sumas ice, drainage patterns reoriented and became similar
to present flows. Sea levels did not stabilize at this point but continued to regress until
they reached approximately 12 m below present-day sea level around 8,000 RCYBP,
at which time isostatic rebound as a result of glaciation finally ceased (Mathewes
et al. 1970). As the Fraser Delta had not yet formed, the mouth of the Fraser River
was further east than it is today, being located approximately where the Pitt and
Fraser now meet. Changing ice, sea, and lake levels of this area provide an example
of the different geomorphic factors affecting early archaeological site locations.

58

Q. Mackie et al.

Barkley Sound
Until recently, late Pleistocene sea-level histories for western Vancouver Island had
been poorly constrained temporally and spatially. However, recent work has
provided a significantly refined perspective on the sea-level history and coastal
morphology for this period. Before 12,000 RCYBP, sea levels for central western
Vancouver Island were more than 21 m above modern (Gutsell et al. 2004) and
rapidly fell to 46 m below modern at 12,000 RCYBP (Dallimore et al. 2008). Sea
level stayed more or less stable for approximately 2,000 years, then rose rapidly to
near modern at about 6,500 RCYBP and to the mid-Holocene high stand of about
4 m above modern (Friele and Hutchinson 1993). This dramatic fluctuation is illustrated in Fig. 3.5. The observed period of sea-level stability between 12,000 and
10,000 RCYBP provides a welcome framework for investigating the potential presence of late Pleistocene archaeological sites. Combined with high-resolution sea
floor mapping, areas with potential for archaeological deposits can be identified
and targeted for underwater sampling. Particularly interesting landforms for investigation are level landforms near protected shorelines and along travel corridors
such as drowned river terraces and palaeo deltas (Fig. 3.6). Areas with little lateral
distance to modern and ancient shorelines also have the potential for occupation on
constrained, stable, flat areas above the mid-Holocene marine high stand, such as
bluff-edges. Such places would have been attractive at many different sea levels.
However, no archaeological sites have currently been identified on western
Vancouver Island which date to before 5,000 RCYBP. This is not surprising as
palaeo-shorelines dating between 12,000 and 6,000 RCYBP are drowned at depths
to ca. 46 m below modern and there has been no subtidal testing nor systematic testing
of elevated bluffs.

Fig. 3.5 (a) Image of modern topography and bathymetry of Barkley Sound and (b) Late
Pleistocene shoreline at 11,000 RCYBP when relative sea level was 46 m below modern for a
period of 2,000 years. Dashed line outlines the modern shoreline (images obtained with permission
from A. Dallimore, Royal Roads University)
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Fig. 3.6 Multibeam image showing high resolution bathymetry of the palaeo-river and
palaeo-delta in Effingham Inlet dating to the sea level low stand of −45 m between 12,000 and
10,000 RCYBP. Image obtained with permission from A. Dallimore, Royal Roads University

Deglaciation and Early Post-Glacial Vegetational History
On the outer north coast of British Columbia, lowland deglaciation commenced by
16,000 RCYBP and ice-free areas extended to the east side of the Hecate Plain
before 14,400 RCYBP (more than 200 km east of the west coast of Haida Gwaii);
however, some cirque and higher elevation piedmont glaciers continued to be active
until ca. 12,500 RCYBP (Mathewes 1989; Barrie et al. 2005; Lacourse et al. 2005). The
outer southern British Columbia coast was largely ice-free from at least 18,000–
16,300 RCYBP (Al-Suwaidi et al. 2006), but a late Fraser glacial advance pushed
from the BC mainland across Vancouver Island to the Continental Shelf shortly
thereafter. The outer coast remained ice-covered until at least 14,500 RCYBP with rapid
retreat underway at 14,000 RCYBP with the west coast and lowland areas of the
inner coast (east side of Vancouver Island) ice-free by ca. 13,000 RCYBP (Cosma
et al. 2008; Hebda 1983; Stafford and Christensen 2009; Brown and Hebda 2002).
During early post-glacial time, there were rapid shifts in vegetation along the
coast of British Columbia. At present, there is no direct or continuous evidence for
botanical refugia during the last glacial maximum. The northern BC coast was
characterized by herb and shrub tundra-like plant communities from at least 15,000
to 13,500 RCYBP (Mathewes 1989; Lacourse et al. 2005). The development of open
pine parklands and woodlands on the west coast of Haida Gwaii by 13,000 RCYBP
may support the presence of a nearby biological refugium. Notably, a pine stump,
still rooted in a peaty soil and dated to 12,200 RCYBP, was recovered from a
drowned fluvial terrace at 143 m water depth off eastern Haida Gwaii (Fedje and
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Josenhans 2000; Lacourse et al. 2003), and numerous other drowned soils were
discovered using the IKU dredge (Fig. 3.7), producing a diverse record of plant macrofossils (Fig. 3.8). Spruce was present on the outer north coast by 11,500 and closed
spruce forests had become established by ca. 11,000 RCYBP. During Younger
Dryas-age time, there appears to have been a shift to a cooler and more open climatevegetation regime (Lacourse and Mathewes 2005). After 10,000 RCYBP, the climate
ameliorated and closed mixed conifer forests expanded and rose to elevations significantly higher than modern (Lacourse et al. 2005; Pellatt and Mathewes 1997).

Fig. 3.7 IKU sampling (a) and intact terrestrial soils overlain by recent marine sediments
(b – dark matrix to right of arrow) recovered from 143 m water depth in Juan Perez Sound. An
outer tree ring from a rooted lodgepole pine stump and a willow twig from the associated soil were
both dated to 12,200 RCYBP. J. McSporran photos

Fig. 3.8 Plant macrofossils dating to 12,200 RCYBP recovered from a drowned forest soil
now 143 m below sea level in Juan Perez Sound, southeast Haida Gwaii: (a) willow twigs and pine
cones, (b) cow parsnip fruit, (c) willow buds, and (d) pine cone and needles. R. Mathewes image
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On the south coast of BC, late-glacial advances (16,000–14,000 RCYBP)
preclude the very early post-glacial vegetation community history seen on the outer
north coast. On the outer south coast, there was a rapid shift from tundra to open
pine woodlands between 13,500 and 13,000 RCYBP (Hebda 1983; Brown and
Hebda 2002). Subsequent shifts in plant communities were strongly influenced by
east-west trending precipitation gradients. Open pine woodlands endured until ca.
12,500 RCYBP before being replaced by a mixed conifer forest that was pinedominated until ca. 10,500–10,000 RCYBP and then by one characterized by low
pine counts and abundant alder and by the arrival of Douglas fir (Brown and Hebda
2002; Walker and Pellat 2003).

Palaeontological Data
The early post-glacial palaeontological record for the British Columbia Coast
remains sparse; however, recent work in Haida Gwaii, northern Vancouver Island,
and the Salish Sea (Gulf of Georgia) is providing significant new data, some of
which suggests a very different fauna, at least on the terrestrial side, to that of more
recent times. Table 3.2 portrays current knowledge of fauna from late glacial to
earliest Holocene time. The table only provides detail on medium-to-large mammals and general bird, fish, and shellfish categories for reasons of space. The preHolocene record is largely non-archaeological with most data coming from karst
caves, marly wetlands and marine clays.
The very early post-glacial record for terrestrial fauna is limited to a single brown
bear, dated to 14,400 RCYBP from a cave on the west coast of Haida Gwaii (Ramsey
et al. 2004). At about 12,000 RCYBP the record becomes more extensive with
brown bear, black bear, caribou, deer, fox, birds, salmon, and other anadramous fish
from karst caves on Haida Gwaii (Fig. 3.9a, b); shortface bear, brown bear, black
bear, goat, and marten from northern Vancouver Island caves; and bison, ground
sloth, shortface bear, black bear, sea lions, salmon, and marine fish from wetlands
and marine clays in the southern Vancouver Island – Salish Sea area (Al-Suwaidi
et al. 2006; Fedje et al. 2001; Fedje and Sumpter 2008; Steffen et al. 2008; Wilson
et al. 2009; Harington et al. 2004). By ca. 10,000 RCYBP, a number of species had
been extirpated from the outer coast and the “modern” coastal fauna is in place. The
extirpations and “modern” fauna development were likely largely driven by environmental change from tundra and open woodlands to dense coniferous forest.
Although there are only scattered data relating to the maritime fauna of early postglacial time, a number of marine cores (Dallimore et al. 2008; Pellatt et al. 2001;
Barrie et al. 1993; Hetherington et al. 2003) show evidence of a highly productive
marine system as does the presence of mammals, such as sea lions and brown bears,
which had a substantial focus on maritime foods. Brown bears are especially relevant
as these omnivores have many of the same resource requirements as humans, are
abundant in early post-glacial assemblages, and all the dated BC coastal specimens
have stable isotope signatures (13C, 15N) that demonstrate a mixed marine and terrestrial diet (Fedje et al. 2004a, b; Fedje and Sumpter 2007, 2008; Steffen et al. 2008).
Their presence implies a highly productive terrestrial and marine environment.
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Table 3.2 Dated pleistocene/holocene transition fauna for different regions of coastal British Columbia
CBP
Shortface Brown Black Ground
Mtn.
River Sea
Sea
(×1,000) bear
bear
bear sloth
Bison Elk Caribou Deer goat Fox otter lion Seal otter Bird
14

Region
Haida Gwaii

14–13
13–12
12–11
11–10
10–9

13–12
12–11
11–10
10–9
NE Vancouver 13–12
Island
12–11
11–10
10–9

X
X
X
X

X
X
X

X
X

X
X

W Vancouver
Island

X

X

X

X
X
X

X
X
X

Other
fish
Shellfish References

X
X
X

X
X
X
X
X

X

Barrie et al. (1993);
Fedje et al. (2005c);
Fedje and Sumpter
(2007);
Ramsey et al. (2004);
Wigen (2005)
Al-Suwaidi et al. (2006);
Nagorsen et al. (1995)

X
X

X
X

X

X
X

X

X

X

X

X
X
X
X

Howes (1982); Nagorsen
and Keddie (2000);
Stafford (2009);
Steffen et al. (2008)

X

Harington et al. (2004);
Wilson et al. (2009)

Wilson et al. (2009)
X

X

X
X

X
X
X
X
X

Harington 1996; Harington
et al. (2004); James
et al. (2002)
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SE Vancouver 13–12
Island
12–11
11–10
10–9
Gulf Islands
13–12
12–11
11–10
10–9
Fraser
13–12
Lowlands 12–11
11–10
10–9

X

Salmon
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Fig. 3.9 Brown bear skull (a) dated to 11,870 RCYBP and sockeye salmon vertebrae (b) dated
to 11,255 RCYBP from Gaadu Din 1 cave; California mussel shell (c) dated to 9,400 RCYBP
from Kilgii Gwaay. D. Fedje photo

Early post-glacial archaeological faunal assemblages are rare, but it is noteworthy
that a fully developed maritime adaptation is evident from the 9,450 RCYBP Kilgii
Gwaay site in southern Haida Gwaii (Fedje et al. 2005c). The Kilgii Gwaay
fauna is dominated by marine fish (15 species), birds (12 species), and mammals
(5 species). Black bear is the only non-maritime mammal and the few birds that are
not fully marine are migratory species (ducks, geese), and raven. At Richardson
Island, 17 taxa of fish are known from highly fragmented, calcined hearth remains,
mostly dating to before 9,100 RCYBP; rockfish, salmon, herring, dogfish, sculpin,
and a variety of other minor taxa from diverse environments are present, attesting
to a productive and diverse marine ecosystem (Steffen 2006).
Over 3,000 salmonid remains have been recovered from Gaadu Din 1 Cave,
dating from 11,500 to 10,500 RCYBP. Representative examples of these tested
positive for sockeye DNA, although other species cannot be ruled out from the
remainder of the assemblage. These are thought to have been deposited by brown
and black bears using the cave as an autumn lair while fishing in streams such as
the palaeo-lake and river system known from nearby Section Cove (Fedje 2008).
Salmon, always a touchstone species in Northwest Coast archaeology, are clearly
present in the terminal Pleistocene. Recent studies emphasize salmon’s ability to
colonize streams quickly and efficiently after glacial retreat. Within only 28 years,
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coho, sockeye, and pink salmon had colonized a creek in newly deglaciated Glacier
Bay, Alaska. Maximum escapements during this time were recorded at <100, 500,
and 15,700 fish per year, respectively (Milner et al. 2008:416). Other aquatic
indicators such as invertebrate populations also rose steadily, stabilizing after only
20 years. Dolly Varden was the first colonizing species. It appears that streams can
become productive environments in surprisingly short order, as the presence of
Dolly Varden and sockeye salmon in Juan Perez Sound in the early post-glacial
confirms. To the south, hake and herring are present almost as soon as organic
materials appear in the Saanich Inlet core record, as early as 11,000 RCYBP
(Tunnicliffe et al. 2001).
For many years, there has been speculation about one or more glacial refugia on
the Northwest Coast. Numerous genetic and taxonomic studies on modern populations as diverse as brown bear, black bear, stickleback, Nebria sp. beetles, pine
marten, and short-tailed weasel show phylogeographies consistent with at least one
large, productive refugium during the LGM, perhaps on the submerged Hecate
lowlands (Reimchen and Byun 2005) or in one or more of the five areas in nearby
southeast Alaska identified as possible refugia (Carrara et al. 2007). Coast deer are
suggested to have survived in multiple cryptic refugia (Latch et al. 2009). Smith
et al. (2001) show that genetic diversity of Haida Gwaii Coho salmon is consistent
with survival in fluvial refugia through the LGM. Similar suggestions have been
made regarding Chum salmon (Kondzela et al. 1994). Continued research on the
refugia question is essential for understanding early human occupation.
In summary, there may have been at least one productive refugium for large land
mammals and anadramous fish on the BC coast during the LGM. Even if there was no
refugium, the evidence points to a well-developed marine and terrestrial ecology
developing rapidly in the post-glacial period, a process Milner et al. (2007) show
occurs at a decadal scale. The requirement for source populations from which to colonize dictates that either there was a refugium or that the area was accessible from
points north and/or south. While heterogeneously distributed through time and space
in the terminal Pleistocene, there were large areas of productive grasslands and parklands, supporting bison, caribou, deer, ground sloth, and three species of bear, fronted
by a diversity of marine habitats which included salmon-bearing waters and streams.

Sea Core Data
The palaeo-marine history of the Northwest Coast has been investigated from a
variety of ship and shore-based sediment cores. Coring of sediments from highenergy coastal settings provides relatively coarse-grained temporal records, which
best document major transitions between glacial and post-glacial conditions,
whereas sediment cores recovered from anoxic inlet basins have provided subannual temporal resolution of past climatic conditions (Dallimore et al. 2005,
2008). These include cores from Hecate Strait and Cook Bank (Barrie and Conway
1999; Lacourse et al. 2005), from Effingham Inlet on the west coast of Vancouver
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Island (Dallimore et al. 2008) and Saanich Inlet on southeastern Vancouver Island
(Tunnicliffe et al. 2001). These provide the proxy data (fossils and isotopes) to
calculate primary productivity – in some cases showing considerable annual or
decadal fluctuations in the marine environment.

Archaeological Data
Having reviewed the palaeoenvironmental data, we now turn to the archaeological
evidence which places humans on this landscape. The modern political boundary of
BC forms a poor unit of analysis of course. It is worth mentioning that to the North,
sites in central Alaska reach back 12,000 RCYBP (Hamilton and Goebel 1999), as
does Paisley Cave in Oregon (Gilbert et al. 2008) and Monte Verde in central Chile
(Dillehay et al. 2008). To the east of the Rocky Mountains, Clovis occupations in the
“Ice free Corridor” dating to less than 11,000 RCYBP may be the basal archaeological culture type (Fladmark et al. 1988; Fedje et al. 1995; Waters and Stafford 2007).
Pleistocene archaeology is not well represented in the Cordillera, perhaps because
of the late deglaciation of valley bottoms and an absence of focused surveys in
upland locations. The following are some brief summaries of the more important
terminal Pleistocene archaeological sites from the BC coast and adjacent areas.

Late Pleistocene Sites (Pre 10,000 RCYBP)
On-Your-Knees Cave
At On-Your-Knees Cave (49-PET-408) on Prince of Wales Island in Southeastern
Alaska, a single date of 10,300 RCYBP on a surface-collected bone tool pushes the
occupation range of this site into the terminal Pleistocene, although most use of this
karst cave (Fig. 3.10-1) is concentrated in the period from 9,500 to 8,500 RCYBP.
A small lithic assemblage underlying the main occupation layer may also be of
pre-Holocene age (Dixon 2001).
K1 Cave
K1 Cave (FgUc-6) is an extensive karst cave system, at elevations from 10 to 60 m
above sea level, on the west coast of Haida Gwaii (Fig. 3.10-2). Excavations in a
small chamber, currently some 60 m in from open air, produced a large faunal assemblage and two spearpoint bases (Fedje et al. 2004a, b). One point (Fig. 3.11a) was
recovered from a layer constrained by dates of 10,660 ± 40 and 10,525 ± 50 RCYBP
and the other (Fig. 3.11b) by dates of 10,960 ± 35 and 10,510 ± 35 RCYBP. None of
the fauna shows evidence of human modification and there is no evidence that
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people were active in this cavern (in the dark zone and no charcoal concentrations
or lithic detritus). The faunal assemblage is consistent with that of a bear den and
lair. It is likely that people were hunting at or near the cave mouth and the points
were carried into the cavern in the bodies of wounded bears (McLaren et al. 2005).
Gaadu Din 1
Gaadu Din 1 (1693T) is a karst cave at 40–60 m elevation on Huxley Island, southeast
Haida Gwaii (Fig. 3.10-3). Excavations in a small cavern about 10 m from open air
produced a substantial palaeontological assemblage and a small number of cultural
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Fig. 3.11 Artefacts from K1 Cave (a, b), Gaadu Din 2 cave (c, d), and Gaadu Din 1 Cave (e–g).
Drawings by J. McSporran

artefacts (Fedje 2008). The archaeological assemblage includes a bone point fragment
directly dated to 10,150 ± 25 RCYBP, a spearpoint (Fig. 3.11g) associated with a
charcoal date of 9,980 ± 30, an undated spearpoint base (Fig. 3.11f ), and flake tools
(Fig. 3.11e) associated with dates of 10,550 ± 25 and 10,615 ± 30 RCYBP.

Gaadu Din 2
Gaadu Din 2 (1906T) is a small karst cave at 100 m above sea level, about 300 m
north of Gaadu Din 1 (Fedje and Smith 2009). Excavations were conducted a few
metres inside the cave. Faunal remains were limited to a small number of fish
bones and one poorly preserved black bear bone. Archaeological evidence
includes hearths, dating to 10,280, 10,210, and 9,500 RCYBP, and a small lithic
assemblage. Four bifacial tools were recovered, including a complete spearpoint
(Fig. 3.11d) and biface (Fig. 3.11c) dating to 10,220 ± 30 and 10,295 ± 25 RCYBP,
respectively, as well as two point fragments from a hearth dating to 10,210 ± 20
RCYBP (three dates). At least eleven biface resharpening flakes were also recovered from hearth matrices.
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Werner Bay
A single stone tool was recovered from 53 m below sea level in Werner Bay
(Fig. 3.10-4). This site was discovered by bucket dredge sampling of a terrace identified from a swath bathymetry-derived model of a submerged terrestrial landscape
off the east coast of Moresby Island (Josenhans et al. 1997). Based on sea level
history, this location was last subaerial at 10,200 RCYBP.
Stave Lake Pleistocene Sites
The former shoreline of Stave Lake (Fig. 3.10-6) was inundated by hydroelectric
facilities at Stave Falls in 1910. Since 1997, during periods of low water, archaeological survey crews identified 56 surface scatters of stone tools left as lag deposits
following reservoir operation-related erosion (McLaren et al. 1997, 2008; McLaren
and Owens 2000). Projectile points from 23 of these lithic scatters were identified
as having similar attributes to those associated with the late Pleistocene and early
Holocene stemmed and foliate point traditions of the northern Northwest Coast,
southern Plateau, and Great Basin regions of western North America (McLaren
2003; McLaren and Steffen 2008). Preliminary subsurface testing was conducted at
15 of the 56 archaeological sites in the area between 2002 and 2007 (McLaren et al.
2008). A total of 28 radiocarbon dates have been run on plant macrofossils and
charcoal collected from these subsurface tests. Two sites were found to have dates
associated with archaeological remains older than 10,000 RCYBP. During test
excavations at the Cardinalis Creek Mouth Site (DhRn-29), a chert biface preform
and multiple flakes were found. Two separate samples of charcoal collected directly
under the biface preform were dated to 10,370 ± 40 and 10,150 ± 40 RCYBP
(McLaren et al. 2008). At the Devil’s Point Site (DhRn-16), a small test excavation
was placed into a cut bank to recover a large flake tool. Two charcoal flecks found
directly overlying this artefact were dated to 10,290 ± 50 and 10,210 ± 60 RCYBP.
Manis
The Manis site (Fig. 3.10-7) features Mammut americanum (mastodon) bones excavated from beneath peat bog deposits (Gustafson et al. 1979). One of the mastodon
ribs has a bone or antler point embedded in it, around which the rib has healed. The
point has never been extracted. One flaked cobble spall was also found in association with the bones. Radiocarbon samples on associated materials returned dates of
12,000 and 11,850 RCYBP. Some archaeologists have questioned whether the point
is of human manufacture (Carlson 1990; Dixon 1999; Grayson and Meltzer 2002).
The association of the cobble spall with the mastodon remains is unclearly reported
and the illustration of the spall is poor, according to Grayson and Meltzer (2002).
Overall, the site is poorly reported; the nature of the site stratigraphy in relation to
the bones and radiocarbon dates is uncertain (Dixon 1999), and there is therefore
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reasonable doubt about whether this site is indeed of cultural origin. Nonetheless,
while it was long a temporal outlier on the Northwest Coast, recent, less equivocal
finds are putting humans on the landscape at similar times and hence reducing
scepticism about this site.
Ayer Pond
There are a number of locations in the southern Salish Sea and the Victoria-Saanich
Peninsula area where bison and other large game species have been recovered from
wetlands (Wilson et al. 2009; Kenady et al. 2007, 2011). Three individual bison are
known from Saanich-Victoria and nine from Orcas Island. At Ayer Pond (45-SJ454.1) on Orcas Island (Fig. 3.10-5), there is evidence suggesting human involvement in a partially articulated bison (Kenady et al. 2007, 2011). While there were
no tools associated with the 11,760 ± 70 RCYBP bison, green bone fractures, percussion impact scars, cut marks, and bone representation “skewed towards less
meaty cranial and distal limb elements” suggests human agency (Wilson et al.
2009) during firmly pre-Clovis times.
Puget Sound Clovis
In the Puget Sound area around Seattle (Fig. 3.10-8), eight fluted projectile points
assigned to the Clovis archaeological culture have been found in undated contexts.
Two of these are found within the general Salish Sea area: one from Bellingham
and another from Whidbey Island (Croes et al. 2008:108), suggesting that people
were present in northern Puget Sound ca. 11,000 RCYBP. The Puget lowlands offer
relatively easy travel from the Salish Sea to the Columbia River and from there into
the intermontane areas of Washington State, where the East Wenatchee (Richey-Roberts)
Clovis site, 150 km east of Seattle and east of the Cascade/Coast range, is well
documented (Gramly 1993).

Early Holocene Sites (10,000–7,000 RCYBP)
An increasing number of early Holocene sites have recently been identified in
coastal British Columbia. Many of these sites have been discovered with landforms
associated with ancient shorelines which provide additional context for understanding maritime adaptations. In this section, we catalogue the main known sites
within the period 10,000–7,000 RCYBP.
On-Your-Knees Cave (49-PET-408)
Apart from the bone tool mentioned above, most use of this karst cave (Fig. 3.10-1)
is concentrated in the period 9,200–8,500 RCYBP. The lithic assemblage includes
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both bifacial and microblade technology, including those made of exotic materials
such as obsidian from sources on nearby Suemez Island and distant Mount Edziza
(Lee 2001). Notably, the skeletal remains of a young man were found, dating to
9,200 RCYBP, after a marine reservoir correction was applied to account for a '13C
value of −12.1. Such a value indicates a lifetime diet strongly focused on marine
foods, despite this site’s apparent function as a bear hunting locale. DNA analysis
shows that this individual represents the oldest known member of the ancient
Haplotype D sublineage and of the Y-Chromosome haplogroup Q-M3 (Kemp et al.
2007), suggesting he belonged to an early, founding population of Asian origin.

Far West Point
A focused programme of palaeoenvironmental reconstruction and archaeological
survey on the Dundas Archipelago (Fig. 3.10-9) resulted in a number of sites located
on higher sea levels (McLaren 2008). One undated site contained a microblade
fragment; otherwise diagnostic lithic artefacts are absent. The Far West Point site
(GcTr-6) has shell midden deposits dating between 6,000 and 7,000 RCYBP, which
show strong focus on a diverse suite of marine species, especially barnacle, rockfish,
greenling, herring, ducks, and pinnipeds. A worked whale bone tool was dated to
7,300 RCYBP. Most intriguingly, a black, organic-rich (microscopic traces of
urchin, mussel, clam, fish, and sea mammal) layer below the shell midden returned
a date on charcoal of 9,690 RCYBP, although a confirmatory date has not yet been
obtained (McLaren 2008:244). Other Dundas Archipelago shell midden deposits
dating to between 6,000 and 7,000 RCYBP are noted by Martindale et al. (2009).

Kilgii Gwaay
Situated on a small island in southernmost Haida Gwaii (Fig. 3.10-10), the Kilgii
Gwaay site (1325T) includes a water-saturated component and a shell-rich
component, both of which are located in the modern intertidal zone (Fedje et al.
2001, 2005c). This site is securely dated to 9,450 RCYBP by 18 radiocarbon
samples which are consistent with its position relative to sea-level history. A large
faunal assemblage shows a marine emphasis (31 marine – maritime species) on
sea mussel, rockfish, lingcod, alcids, albatross, harbour seal, and sea otter,
although black bear is an important component of the mammal assemblage
(Fedje et al. 2005c; McLaren et al. 2005). The abundant stone tools are almost
exclusively unifacial (Fig. 3.12c, d) and the assemblage includes many distinctive
discoidal cores (Fig. 3.12a, b). Organic technology includes three-strand twine
(Fig. 3.12e), withes wrapped with split spruce root (Fig. 3.12f ), and wooden
wedges (Fig. 3.12g) and hafts. Overall, this site shows a notable fluency with
marine resources and implies the use of capable watercraft and exploitation of
many different ecological niches.
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Fig. 3.12 Artefacts from Kilgii Gwaay site: discoidal cores (a, b), unifaces (c, d), braided twine (e), wrapped withes (f ), and wooden wedge (g). Illustrations by
J. Cohen (a), J. McSporran (b–d), D. Fedje (e–g)
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Collison Bay
The Collison Bay site (1720T) is about 20 km north of Kilgii Gwaay (Fig. 3.10-11),
with which it shares many similarities. Collison Bay is an intertidal site with
numerous water-worn artefacts on the surface. Excavations show sharp, pristine
lithics in a possible palaeosol about 50 cm below the beach surface. These strongly
resemble the Kilgii Gwaay assemblage in typology, raw material, and depositional
context. No radiocarbon dates of these buried sediments have been obtained, but
technological and sea-level affinities allow confident assignment to 9,450 RCYBP.
Gwaii Haanas Intertidal Sites
In addition to Kilgii Gwaay and Collison Bay, there are over 100 other intertidal
archaeological sites known from the Gwaii Haanas archipelago of southern Haida
Gwaii (Fig. 3.10-12). These range from one to hundreds of stone tools, usually in
a deflated lag surface. Some of these intertidal sites may contain intact, in situ
cultural layers beneath the current beach surface, though this has not been demonstrated. The large sample size allows analysis of site location relative to coastal
resources and to late Holocene sites. A study by Mackie and Sumpter (2005)
reveals that sites were located in markedly different places than in later times.
Richardson Island Site
Richardson Island (1127T) is the most thoroughly investigated of the Haida Gwaii
early Holocene sites which sit on raised marine landforms (Fig. 3.10-13). The first
occupation was on a supratidal marine berm at 9,300 RCYBP. Rapid sea level rise
in effect “pushed” this berm uphill, creating deep and finely stratified deposits until
the 8,900 RCYBP marine maximum. Between 9,300 and 8,750 RCYBP, the lithic
assemblage is dominated by bifacial and unifacial tools of the Kinggi Complex,
including discoidal and unidirectional core reduction strategies (Fedje et al. 2011b;
Storey 2008). Bone only survives as fragmented calcined pieces in hearths, from
which Steffen (2006) identified 17 fish taxa as well as bird and mammal.
Microblades are introduced at 8,750 RCYBP and appear to develop in situ as a
period of experimentation has been observed following their appearance (Smith
2004; Mackie et al. 2008). The location of the site on a small island central to North
Darwin Sound combined with the site contents allows the confident assessment of
maritime-focused way of life, although the numerous bifacial spearpoints were
probably used for winter bear hunting.
Arrow Creek
Arrow Creek 1 (766T) is situated on a raised alluvial fan at 14–16 m above the
modern tidal limit 200 m upstream from where the creek currently flows into
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Matheson Inlet on the east coast of Moresby Island, Haida Gwaii (Fig. 3.10-14).
The main occupations at this site date between 5,500 and 8,200 RCYBP, although
a few scattered stone tools were recovered from a layer dating to 8,880 RCYBP
(Fedje et al. 1996; Fedje and Christensen 1999). There were no faunal remains or
clearly defined features encountered in the excavated area. The ca. 900 lithics from
the excavations include 12 microblade cores and 93 microblades as well as a
number of unifacial stone tools and reduction detritus. No bifacial artefacts or
biface reduction flakes were present. Arrow Creek 2 (925T) is situated at 0–3 m
above high tide. At this site, a number of stone tools were recovered from estuarine
deposits dating between 9,500 and 9,200 RCYBP. A barnacle attached to a flake
tool was dated to 9,120 RCYBP (marine reservoir corrected) and a stone wall (possibly part of a stone wall fish trap) was associated with a date of 9,010 RCYBP.

Lyell Bay
In the Lyell Bay area of southern Haida Gwaii (Fig. 3.10-15), two raised beach sites
(14–16 m above high tide) were investigated (Fedje and Christensen 1999). At both
sites, testing was limited to a 1 m2 unit, excavated to about 2 m depth and a few shallow 50 cm square tests. No faunal remains were recovered from either site. The Lyell
Bay South site (1354T) dated from 8,450 to 6,600 RCYBP. The Lyell Bay East site
(1355T) dated from 8,800 to 5,000 RCYBP. At both sites, lithic artefacts (n = 610 and
274, respectively) included microblades, spokeshaves, cobble choppers, and multidirectional cores as well as flake and core tools. Stone tool technology was largely
unifacial with only a single biface thinning flake from the basal levels of Lyell Bay
South and a single biface fragment from the basal level of Lyell Bay East.
Lawn Point
Lawn Point (FiTx-3) is a raised beach site located on the east coast of Graham
Island, Haida Gwaii (Fig. 3.10-16). The site exhibits six components, the lower five of
which are characterized by pebble tools, flake tools, pebble cores, microblade cores,
and microblades (Fladmark 1986, 1989). No bifacial tools or biface reduction detritus
were observed at this site. Components two through four appear to be of mid-Holocene
age (of these, only component 4 is dated – 5,750 RCYBP). Component 5 dates to
7,200 RCYBP. Component 7 is undated, but, based on local sea-level history,
likely dates between ca. 9,000 and 8,000 RCYBP (Fedje et al. 2005b).
Forks (GaTw-9)
This subsurface lithic scatter is located at the base of the eastern flank of
Argonaut Hill in the Hecate lowlands (Fig. 3.10-17) and is known from small
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test excavations only (Sanders 2009). Twenty-eight artefacts were recovered
from the setting on a terrace edge above the +16 m Holocene marine highstand and associated wave-cut bank. A series of radiocarbon dates shows first
occupation by at least 7,140 ± 20 RCYBP. The tool assemblage includes a variety
of chopper and spall tools and flakes made from diverse but locally available
raw materials.
Bish Cove FlTe-35
Very little is known about the early Holocene human occupation of the mainland
coast between the Namu area and the Dundas Archipelago, a distance of about
300 km. Bish Cove is a small site on Douglas Channel near Kitimat situated at
38–45 m above sea level (Fig. 3.10-18). Several microblades and a biface fragment
were found at this site, which is suggestive of early Holocene occupation (Streeter
2006). This is in agreement with preliminary sea-level history; the shoreline would
have been 35 m above present 9,300 RCYBP (Fedje et al. 2005b). The cultural
material is found in association with and above beach sands, though no radiocarbon dates have been run (Streeter 2009, personal communication). Mixed bifacemicroblade assemblages at Namu, Richardson Island, and On-Your-Knees Cave are
all of early Holocene age. Taken together, this small, poorly known site is suggested
to date to before 9,000 RCYBP and points the way to the likely location of similar
sites in the poorly known archaeological area of Douglas Channel, Gardner Canal,
and surrounding archipelago.

Namu
The site of Namu (ElSx-1) on the central BC coast (Fig. 3.10-19) contains an essentially continuous cultural occupation spanning much of the Holocene (Carlson
1996). It consists of extensive shell midden deposits, post-dating 6,000 RCYBP
(Cannon 2003), underlain by early Holocene black greasy silts from which was
recovered a basal date of 9,700 RCYBP (Carlson 1996). No fauna preserve in the
lowest levels, but these do contain a rich lithic assemblage dominated by pebble
tools and microblades (Rahemtulla 2006). The site is situated on the outer fringe of
the BC mainland.

ElTa-18 – Hunter Island
This shell midden site is located in a narrow inlet on Hunter Island, some 20 km west
of Namu (Fig. 3.10-20). Charcoal from near the base of the cultural deposits (as
determined and sampled from percussion coring) was dated to 9,940 RCYBP (Cannon
2000). It has only been subject to preliminary percussion core and auger testing.
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Bear Cove
Bear Cove (EeSu-8) is a shoreline shell midden site on northeast Vancouver Island
(Fig. 3.10-21) which has an early Holocene component dating to 8,200 RCYBP
(Carlson 1979, 2003). The site has been divided into three temporal components
spanning the past 8,200 years, but only a single date has been obtained from the
earliest period. Similar to Namu, the earliest component is embedded in a greasy,
black silt and does not contain preserved faunal remains. The early component
artefact assemblage is characterized by cobble, core and unifacial flake tools, and
leaf-shaped bifacial points.
Glenrose Cannery
The Glenrose Cannery site (DgRr-6) is on the Fraser River and now lies some
20 km from the eastern shore of the Salish Sea (Fig. 3.10-22), but when first
occupied about 8,150 RCYBP, it would have been adjacent to salt water as the
Fraser delta had not yet formed (Matson 1996:111). The earliest Old Cordilleran
component includes leaf-shaped and stemmed bifaces, cobble tools, and suggestions of a well-developed bone and antler industry, including barbed points, antler
wedges, and an anthropomorphic antler haft. The faunal remains assigned to this
component include 28% salmon, though whether these belong to the 8,000-year-old
deposits or more recent ones is unresolved (Matson 1996:117).
Stave Lake Holocene Sites
DhRn-29, one of the Stave Watershed sites (Fig. 3.10-6) described above with dates
older than 10,000 RCYBP, also has produced a number of early Holocene dates
between 8,900 and 9,270 RCYBP. McLaren also reports on four other sites with
dates between 10,000 and 7,000 RCYBP: DhRn-16 (8,990 ± 46 RCYBP), DhRn-21
(8,702 ± 43 RCYBP), DhRo-11 (9,075 ± 45 RCYBP), and DhRo-53 (7,748 ± 43 and
7,222 ± 59 RCYBP) (McLaren et al. 2008). Cultural material from these early
Holocene test excavations consisted of flakes and shattered flakes with the exception
of DhRo-53 where microblades were also found. These sites are among the numerous
sites exposed by reservoir draw-down (Fig. 3.13). Despite the generally deflated
nature of the reservoir, intact subsurface cultural remains from across the Holocene
have been found in a number of locations (McLaren 2003; McLaren et al. 2008).
Milliken
The Milliken site (DjRi-3) is located in the Fraser Canyon approximately
125 km inland from its current mouth (Fig. 3.10-23). Almost 18 m of river
gravels containing cultural deposits are exposed, the bottom-most component of
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Fig. 3.13 Examples of surface-collected stemmed projectile point fragments from the Stave area.
Drawings by D. McLaren

which represents the Milliken phase (Borden 1975). Dates from this phase range
between 7,050 and 9,080 RCYBP (Mitchell and Pokotylo 1996). The early lithic
component is essentially indistinguishable from that at Glenrose, being largely
composed of pebble tools, with diagnostic leaf-shaped bifaces (Matson 1996).
The location of this site in the lower Fraser Canyon strongly suggests that it
functioned as a salmon procurement and processing station, a notion reinforced
by some late summer seasonality indicators such as carbonized wild cherry pits
and by the presence of numerous stake molds throughout the sequence, including the lowest component (Mitchell and Pokotylo 1996:73). These may be the
remains of fish drying racks, although Mitchell and Pokotylo (1996:79) note that
most of the lithic evidence is consistent with hunting and that there is no direct
evidence for salmon procurement during this time. Nonetheless, the site is comparable in many ways to contemporaneous sites at the Columbia River Dalles,
whose functions unequivocally included salmon fishing camps (Butler and
O’Connor 2004), probably acquired by some form of dip-netting based on the
canyon setting.

Methods for Finding Early Coastal Sites
As a consequence of low visibility and accessibility, thirty-plus years of archaeological investigations on the BC Coast have yielded only a small number of
serendipitous instances where early Holocene site locations have been found

3 Early Environments and Archaeology of Coastal British Columbia

77

(e.g. Namu, Arrow Creek, and Bear Cove). These sites are located in proximity to
late Holocene components and were not the result of focused research programmes
aimed at identifying early Holocene sites, a similar pattern to the more general
conclusions of Hall and McCarthy (2002). A suite of imaging and remote sensing
techniques, however, is revolutionizing the way archaeologists model for, and
locate, late Pleistocene and early Holocene archaeological sites above and below
the present shore line.

Imaging Tools and Remote Sensing Techniques
Off-the-Shelf Maps
The best “off-the-shelf” maps for British Columbia are the TRIM series of 1:20,000
topographic sheets with 20-m contours and marine charts, typically at 1:20,000
scale, for intertidal and subtidal data. While useful for planning purposes, the
TRIM maps are very coarse, especially vertically, for accurate targeting of archaeological potential zones. Similarly, nautical charts, while ranging in scale, have very
poor vertical resolution. While searching along the modern coastline is fairly
straightforward with existing tools, for reasons explained above, site reconnaissance above and below the coastal strip is hampered by uncertain inherent potential
and unknown survivorship, making higher resolution topography a valuable tool for
narrowing search zones.
High-Resolution Photogrammetric Contour Mapping
One relatively simple and proven method for obtaining higher resolution topography (though one that is perhaps underexploited) is the derivation of 1 or 2-m
contour interval maps from existing air photos. This method was successfully
applied by Fedje and Christensen (1999) in Haida Gwaii and McLaren (2008) in
the Dundas Archipelago. In both cases, sites dating to greater than 9,000 RCYBP
old were found. McLaren’s research with 2-m intervals and use of a marine regression model based on his own sea level curve is notable in that, despite substantial
work on the inner coast of northern British Columbia, previous work had found no
sites older than 5,000 RCYBP.
Lidar
Light distancing and ranging (Lidar) is a remote sensing tool analogous to swath
bathymetry which has seen some recent application in archaeology worldwide.
In Lidar, an aircraft-borne instrument emits laser pulses at frequencies up to
50,000 Hz. The time taken for the laser pulse to reflect back to the instrument is
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proportional to the distance between the instrument and the reflecting surface. The
aircraft then flies overlapping transects recording three-dimensional data based on
the laser probes.
Sophisticated inertial sensors and Differential GPS mean the pitch, yaw, and
other movements of the plane can be accurately measured and a stable datum can be
precisely retrofitted to the flight line. The dense rainforest of the Northwest Coast
means that almost all the laser returns are of vegetation, primarily the top of the forest canopy. However, in even a very dense forest, there is some sky visible from the
forest floor, and even the smallest patch of sky is a potential path for the laser pulse
to penetrate through the canopy and to the ground surface. Thus, a small percentage
of the “cloud” of X–Y–Z laser-derived points are of the ground surface and these can
be algorithmically extracted from those points which measure vegetation. The result
is a “bare earth” model of the landform with trees digitally removed. This DEM,
which typically has vertical resolution better than 50 cm, has great potential for leading archaeologists to zones of high archaeological potential (Mackie et al. 2007;
Eldridge and Anaya-Hernandez 2004; Sanders 2009). Unlike photogrammetry,
Lidar can be easily (though expensively) obtained for large regions.

Multi-Beam Swath Bathymetry
Multibeam swath bathymetry is an essential tool for continental shelf research
and has been applied in various archaeological applications in recent years.
A ship-mounted instrument emits a fan-shaped pattern of sonar pulses to the sea
floor. As the ship runs “swaths” (transects) back and forth, a highly detailed set
of measurements is built up. Inertial sensors and differential GPS aboard the ship
allow for incidental movements to be accounted for, leaving highly accurate
positional data for the instrument. The result is data at sub-metre resolution to
most depths relevant to Pleistocene archaeology, from which derived DEMs can
reveal intact terrestrial landforms which are now deeply drowned. From these,
archaeologists can assess both the inherent potential of the landform and the
likely visibility of any ensuing archaeological remains. For the former, use of
appropriate ethnographic analogies and ethnological generalizations is essential;
for the latter, then applying sidescan sonar or seismic tracks to determine benthic
sedimentation regimes is a useful adjunct to the multibeam DEM. Through these
means, it is possible to build a map of archaeological potential zones for the
seafloor. Testing of these zones can take several forms, including dredge sampling,
ROV and/or submersible visits, and SCUBA. Multi-beam bathymetry has guided
underwater archaeological research around Haida Gwaii starting in the late 1990s
(e.g. Fedje and Josenhans 2000). Currently, the data sets and expertise are in
place to investigate the seafloor near Gaadu Din 1 and 2, which has been assessed
for potential using multi-beam, sidescan, and seismic sensing, as well as direct
assessment by SCUBA, ROV, and submersible, laying the groundwork for
recovery of sediments to the surface.
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Applications on the Northwest Coast
The Northwest Coast poses significant problems in the visibility of the early
archaeological record and data recovery, which demand new reconnaissance and
modelling tools to overcome. By combining detailed palaeoenvironmental knowledge with high-resolution imagery and remote sensing techniques, archaeologists
can successfully target those landforms with the highest potential for early sites.
Assessing the archaeological potential of a landform includes two basic
components: inherent potential (the likelihood of people using the landform and
depositing material culture) and archaeological visibility (the likelihood of material remains surviving site formation processes into the present and/or the material remains not being too deeply buried or drowned (Fedje et al. 2004a)). If
conventional inland reconnaissance does not consider palaeoenvironmental history, it will disproportionately take place in zones of uncertain or low archaeological potential for early Holocene or late Pleistocene sites. But once the
palaeoenvironmental history (and particularly sea-level history for coastal BC) is
considered, the inherent potential of surviving landforms can be identified. The
inherent potential and archaeological visibility assessments may be further refined
through the use of imaging and remote sensing techniques allowing archaeologists to better examine and evaluate drowned locations and those stranded on
inland terraces or obscured by vegetation.
We now have the methods to target locations on the coast for particular time
periods. Shoreline sites dating to the late Pleistocene, for example, are deeply
drowned in some locations such as Haida Gwaii (to −150 m), Barkley Sound (to
−46 m), and the Salish Sea (to −25 m). While the deepest sites in Haida Gwaii are
mostly out of reach to SCUBA, those in Barkley Sound and certainly the Salish Sea
(Gulf and San Juan Islands) are more accessible to dive teams and ROVs. Swath
bathymetry highlights those locations with inherent archaeological potential such
as lake shores, river valleys, and deltas, while sidescan and seismic transects can
distinguish lag surfaces from ones deeply buried by marine sedimentation. In Haida
Gwaii, however, several early Holocene sites dating to a brief window around 9,500
RCYBP are presently in the intertidal zone and often visible as intertidal lithic
scatters or intact deposits accessible through shovel testing or excavation. (See case
study below for discussion of submerged site investigation in Haida Gwaii).
In other parts of BC such as the Dundas Islands, Prince Rupert, the northern
Salish Sea, and the Fraser lowlands, late Pleistocene shoreline sites will be stranded
on raised coastal features which may be readily visible using Lidar and photogrammetric contour mapping allowing for targeted ground reconnaissance. For
areas such as Haida Gwaii where the earliest archaeological sites are drowned, the
task becomes to look for geologically stable inland features that would have been
attractive to people during early post-glacial time. These include caves, palaeo-lake
shores, and lookout sites on high promontories, and while often difficult to locate
during ground reconnaissance, are again much more visible using remote sensing
techniques and targeted ground reconnaissance.
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Case Study 1: Locating and Sampling Submerged Archaeological Sites
In those areas where sea level has risen during likely windows of human occupation,
much of the archaeological record is now drowned to depths of over 100 m. Such
depths are challenging to work at under any circumstances, but especially when
target sites, most likely to be campsites consisting of hearths and stone tools, are
small, at least by the standards of underwater archaeology. As such, they are
difficult or impossible to locate solely by remote means such as sidescan sonar,
which is very effective for locating larger and protruding targets like shipwrecks.
This constraint means that an initial stage of underwater reconnaissance is to create
an archaeological potential model of the seafloor, taking into account both components of archaeological visibility noted above. The most appropriate tools are highresolution swath bathymetry to create a sub-metre DEM, sidescan sonar that can
reveal details of benthic texture, and seismic sub-bottom profilers that can show
deeper sedimentation patterns. With these tools working together, then a potential
model based on topography and sediments is possible. Zones of high potential
can then be tested using SCUBA, remote vehicles, clamshell bucket dredge
sampling, and similar means. By carefully preparing the potential model, the “haystack” is made smaller. The “needles” subsequently become easier to find, although
these imaging tools are very unlikely to directly detect the Pleistocene material
remains.
Use of an IKU sampler (Fig. 3.7), operated from the surface and targeted
towards submerged zones of high potential (Fig. 3.3d), has been successful in
recovering a single flake tool from a river terrace at 53 m depth (Fedje and
Josenhans 2000). This one positive test should be considered in the context of over
100 negative tests, conducted in 1998 and 1999. Empirically, then, success rate is
<1% using the IKU device. More abstractly, we can crudely simulate the effect
of dropping the IKU bucket onto the two best known, and two of the largest, of
the 9,500 RCYBP intertidal lithic sites: Kilgii Gwaay and Collison Bay. These are
good analogues for submerged sites as they both were occupied during a time of
rapid sea level rise, comparable to more deeply drowned sites. Both are located on
highly attractive landforms consisting of (now intertidal) near-shore terraces with
southern exposure. Perhaps most importantly, both sites are protected from high
wave energies at present, and thus during past marine transgression. Indeed, the
intact subsurface deposits at Kilgii Gwaay and Collison Bay make them exemplars
of the kinds of conditions which may permit sites to survive both transgression and
10,000 years of being drowned at depths up to 15 m. Inherent potential and visibility are thus high at both sites.
Table 3.3 gives the basic parameters of these sites. Accurate figures for site area
and count of artefacts for all 112 known intertidal lithic sites are not available, but
experience suggests these two sites are at the high end for artefact density and for
modelling potential. Kilgii Gwaay measures about 3,200 m2 and about 1,800 lithics have been recovered from the surface of this site. Rounding the size of the IKU
to 0.5 m2 means that, on average, one artefact would be recovered for every 3.5
grab samples. For Collison Bay, the comparable figure is one artefact for every
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Table 3.3 The probability of encountering submerged archaeological deposits using
a 50 × 100-cm IKU grab sampling device based on known intertidal sites in southern
Haida Gwaii (ca. 9,500 RCYBP)
Kilgii Gwaay
Collison Bay
Site area in square metres
3,200.00
1,600.00
Number of artefacts on surface
1,800.00
195.00
Artefacts per square metre surface
0.56
0.12
Artefacts per IKU (0.5 m2) grab
0.28
0.06
Number of grabs for 1 artefact
3.56
16.41

16.4 grab samples. These figures neither take into account the vertical penetration
of the IKU, which may be up to 1 m in ideal conditions, nor does it take into
account several other features of these sites. At Kilgii Gwaay, a large area of the
central site is the surface of an ancient pond on which very few artefacts were
found, meaning grabs accurately targeted to this central area would almost certainly be negative. At both Kilgii and Collison, significant portions of the site,
including some of the most artefact-rich, are covered by very large cobbles and
small boulders, which would defeat the IKU by defeating closure of the bucket,
preventing retrieval of fine sediments and associated artefacts. These conditions
might well be shared by drowned sites as well. Drowned sites may also be covered
with marine sediments of unknown depth, which would reduce the efficacy of the
grab sampling programme. For example, of the ca. 100 IKU tests in Juan Perez
Sound, over one half of the tests recovered only marine sediment or a single cobble that prevented closure of the bucket. Furthermore, with increasing depths, the
accuracy of the IKU drop can vary within uncertain limits – while the ship can be
positioned accurately to a few metres relative to the seafloor potential model, currents and dredge bucket “flutter” means that the actual accuracy of the bucket on
the bottom may be on the order of a 10 m radius. All things considered, while
crude, our calculations suggest that, at best, an order of 5–10 grab samples per
submarine target is probably necessary to have a statistically likely chance of
recovering artefacts. This translates into approximately 10–20 grab sample
attempts, and thus one half to one day of ship time per target.
On other continental shelves, such as the North Sea, Australia, and the Gulf of
Mexico, archaeologists have created more systematic models of site survivorship
through marine transgressions. Ward and Larcombe (2008:67), for example,
tabulate 18 geomorphological settings and evaluate the likely impact of marine
transgression and subsequent current and tidal actions on associated archaeological
sites. They further evaluate existing and potential anthropogenic impacts on the sea
floor, such as trawling, dredging, aggregate extraction, and windfarms, resulting in
a “general preservation rating” (2008:78) for select areas of the drowned North Sea
plain. Their criteria (and the more detailed ones in Dix et al. 2008:146–195) could
readily be modified for use on the Northwest Coast, where similar anthropogenic
disturbances are starting to result in impact assessments of drowned archaeological
resources. Nutley (2005) has tabulated an interesting suite of factors affecting
Southeast Australian sites inundated during the Holocene. Nutley points out that
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stone wall fishtraps and wooden fishweirs in mature fluvial settings may be viable
targets for underwater archaeology due to their size and the necessary low-energy
riverine or shoreflat ecological settings they occupy, while lithic sites are resistant
to decay but not to translocation. Numerous mid-to-late Holocene wood stake and
stone wall fishweirs are known from the Northwest Coast (Eldridge and Acheson
1992; Moss et al. 1990; Moss and Erlandson 1998), so application of Nutley’s
principles of preservation may well be transferable. Fedje et al. (1996:129)
observed a stone wall in a ca. 9,010 estuarine setting that may be an example of
such a feature. Nutley (2005:16) also discusses the impact of tsunamis and cyclonic
storm-surges on coastal sites, referring to empirical data collected after the 1998
and 1999 cyclone seasons and the 2004 Indian Ocean tsunami. In the Gulf of
Mexico, Faught (2004) and Stright (1986, 1990), among others, have formulated
post-hoc criteria for survivorship of palaeoindian archaeological sites on the sea
floor. More empirically, as discussed below, in southern Haida Gwaii, over 100
early Holocene archaeological sites are known from the intertidal zone (Mackie and
Sumpter 2005). Each one is a lesson in the conditions by which archaeological sites
survive transgressive and submarine processes and are now undergoing regressive
ones. Additionally, the lower layers of raised beach sites such as Richardson Island
were in the middle to upper intertidal zone for several thousand years of the high
stand. Protected by a gravel blanket, numerous delicate hearth features and pristine
lithics survived partial inundation. Together, such sites could form the basis for an
inductive model balancing inherent potential with site visibility (Mackie and Fedje
2008). Many of these studies on inundational and submarine site formation
processes are brought together and discussed in terms of overall continental shelf
characteristics by Bailey and Flemming (2008). Taken together, there is an emerging,
rich literature on the question of drowned archaeological site visibility, which is
moving underwater archaeological method beyond those applicable to shipwrecks;
coastal British Columbia has considerable, unrealized potential to generate and
test these ideas.
Case Study 2: Locating and Sampling Terrestrial Archaeological Sites
High-resolution topographic tools such as photogrammetric contours and Lidar are
important for finding and assessing remnant Pleistocene and early Holocene geomorphology in areas that are currently subaerial. As described above, there was rapid and
significant environmental change across the Pleistocene-Holocene boundary and
leading towards the present. Changing sea level means most zones of potential are
either drowned or stranded inland. Modern vegetation cover is typically a very dense
temperate rainforest with a thick humic layer obscuring mineral soils and earlier
buried soil horizons from times of different vegetational regimes. The wet rainforest
soils are acidic and even shell components will degrade over time, leaving little other
than stone, charcoal, ash, and calcined bone. It is not uncommon for there to be more
than 50–100 cm of recent organic overburden woven together with dense root
matting. Millennia of terrestrial erosional processes have obscured the clarity of any
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Fig. 3.14 Almost 2 m of peat overlies an early post-glacial beach in a raised marine section,
at 50 m above modern sea level, near Prince Rupert. Q. Mackie photo

palaeo-coastal landforms, especially when viewed from ground level. Peat development
of up to 2 m (Fig. 3.14) through the Holocene obscures many zones which are attractive to humans, such as beaches and the margins of small lakes or other lowlands. Soil
exposures are usually small and isolated, meaning that site reconnaissance must rely
largely on shovel testing and augers, supplemented with opportunistic inspection of
tree-throws and creek channels. Overall, it is difficult to get an extensive view of
surface or subsurface zones of potential. Under such circumstances, accurate knowledge and modelling of the terrestrial surface is essential, and it may be best to couple
this to a high resolution sea-level history. One goal would be to target palaeo-marine
features that are now stranded in the forest, especially those with very high potential
for human occupation, such as tombolos, berms, spits, and sheltered embayments
with fresh water access. Another goal might be to model for inland “magnets” which
are on neither the modern or palaeo coast, yet which would be stable landform
features drawing people in from the coast to knowable locales. Such inland features
include promontories, which afford a lookout or view, and karst landscapes, which
afford the potential for limestone caves with their attendant resources, such as denning
bears. River terraces and lake shores can also be modelled.
Recent research in the Dundas Island Group exemplifies the palaeo-marine
approach (McLaren 2008). This archipelago has a very different sea-level history
from Haida Gwaii, despite a separation of less than 100 km. The difference
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results from the Dundas Islands being closer to the Cordilleran Ice sheet: whereas
Haida Gwaii was isostatically forebulged upwards during the late Pleistocene, thus
accounting for the lower relative sea levels, the mainland to the east was isostatically
depressed, thus raising relative late Pleistocene sea level (Barrie and Conway 2002;
Clague 1984; Fedje et al. 2005b; Hetherington et al. 2004). The Dundas Islands,
partway between these two areas, is situated in a type of sea level “hinge” where it
was hypothesized that limited sea level change occurred during the late Pleistocene
(Fedje et al. 2004b; McLaren 2008). A research programme employing isolation
lake basin and peat coring was employed on the Dundas Islands to test the possibility
that this area was like a sea level hinge (Fedje et al. 2004b; McLaren 2008). Based
on biostratigraphic changes in diatom frequencies and supporting proxy indicators,
this research resulted in the identification of a gentle regression in sea level from
13 m above sea level to present sea level since 12,385 RCYBP (Fig. 3.15).
Selected areas within the archipelago were chosen for the creation of highresolution (2-m contour interval) topographic maps, derived from existing aerial
photography. This relatively cheap method allowed the sea-level curve to be

Fig. 3.15 Dundas Islands Sea level curve based on palaeoenvironmental proxy indicators from
lake, peat cores and archaeological samples (modified from McLaren 2008)
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coupled to a fine-grained knowledge of the land surface, and targeting of suitable
elevations, some of them well inland, was made possible (McLaren 2008;
Martindale et al. 2009). Among the archaeological sites found were several shell
middens in raised beach contexts dating to the middle Holocene and, in particular,
the site at Far West Point with basal dates to 9,690 RCYBP (McLaren 2008). The
elevations of all radiocarbon samples from archaeological sites provided proxy data
allowing for refinement of the sea-level curve created from lake coring.
Prior to this study, the earliest known archaeological sites on the northern coast of
British Columbia, including the well-researched Prince Rupert harbour and Skeena
River subregions, were about 5,000 RCYBP, which demonstrates the utility of the
palaeoenvironmental and cartographic background approach used by McLaren.
A similar programme in Haida Gwaii was also successful in using 1 m photogrammetric contours to identify raised beach sites on raised marine terraces, such as the
Lyell Bay sites noted above (Fedje and Christensen 1999). The method is therefore
conceptually simple, but requires interdisciplinary work.
More recently, Lidar data have become available for some areas on the coast.
The Lidar bare-earth models, with their sub-metre vertical resolution, surpass
the photogrammetric method in accuracy and readily allow for the creation of
sun-shaded digital elevation models which greatly help in visualization of the
landform and detection of features of interest. A proposal and pilot project to use
Lidar-derived DEMs to find promontory sites which overlook the ancient coastal
plain (Mackie et al. 2007) was implemented by Sanders (2009). Argonaut Hill is
a large, heavily forested glacial outwash remnant 130 m high near the northeastern
coast of Haida Gwaii. While no lookout sites were found in a brief survey, the
ancillary Lidar modelling of early Holocene coastlines along the base of
Argonaut Hill did result in the quick and efficient discovery of several lithic
sites. From one of these, the Forks site (Figs. 3.10-17 and 3.16), date samples
ranging from 3,925 to 7,140 RCYBP were recovered. This small study demonstrated that Lidar was a very effective tool at leading archaeologists directly to
palaeo-coastal landforms of interest underneath dense forest canopies situated
over a kilometre from modern shorelines.
Lidar can also be used to detect developed surficial karst (Mackie et al. 2007;
Langendoen and Baichtal 2004; Montané 2002) even under dense forest canopy,
which would in many cases lead researchers directly to areas of very high potential
for karst caves and any associated archaeological materials. Because of the
expense, Lidar data only exist for selected areas of the BC Coast (notably, NW
Haida Gwaii and some areas around southern Vancouver Island; large Lidar datasets for southeast Alaska and Puget Sound are available). With demonstrated
utility across multiple resource management sectors, Lidar will likely be flown
pre-emptively for many more areas, as it has already been in the NE sector of the
Province (Eldridge and Anaya-Hernandez 2004). Other remote sensing technologies, such as the use of thermal imaging to detect cave exurgences, may also come
to the foreground in the near future, enabling archaeologists to carefully target
those specific inland terrain features with the very highest archaeological potential
(Fedje et al. 2004a).
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Fig. 3.16 Lidar-derived bare earth model of Argonaut Hill and environs. Lidar image from Terra
Imaging

Discussion
Using the above methods, high-resolution imagery can efficiently lead archaeologists
to landforms of the highest potential classes, such as stranded beach ridges, terrestrial promontories, developed karst and sinkholes, and both raised and drowned
palaeo-river terraces. Since few early sites are now known, the first application of
these technologies will likely continue to be “high grading” for the best combination
of inherent potential and likely archaeological visibility. As more sites are found,
then these methods can expand in utility to include explaining site location in microenvironmental terms and set in motion a virtuous circle of modelling and groundtruthing of models for the Pleistocene-Holocene transition. In this, we are optimistic
that the archaeological record of the Pleistocene Northwest Coast can, indeed,
be empirically investigated. By extension, empirical evidence concerning the
coastal route of the first peopling of the Americas can and, we think will, be found.
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The modelling tools and emerging environmental and archaeological data which
form the basis of this chapter suggest that the time is right for intelligent selection
of high potential zones on the coast for intensive archaeological reconnaissance.
In a broader context, we perceive three topics that influence how archaeologists
think about this topic: the finer-grained nature of the “coastal plain”, the mode and
tempo of the “first peopling” process, and the use of appropriate ethnographic
analogies. These orienting constructs strongly influence how and where future
researchers will focus their attention and thereby these are crucial for determining
their likely success or failure. We will discuss each of these in turn.

The Coastal Plain
Some themes are common when archaeologists who study First Peopling processes
invoke the environmental characteristics of coastlines. As summarized by Westley
and Dix (2006), these include:
1. Coasts provide more equable climatic conditions than inland areas (e.g. Fladmark
1979).
2. Coasts provide more stable habitats than inland areas (e.g. Yesner 1980; Stringer
2000).
3. Coastal environments are relatively uniform along the length of a coastline
(e.g. Stringer 2000; Mannino and Thomas 2002).
4. Coasts have a diverse, and often more productive, array of resources compared
to inland routes due to their ecotone (boundary between two ecosystems, hence
combining characteristics of each) status (e.g. Bailey and Parkington 1988;
Flemming et al. 2003).
5. The restricted topography of coasts (i.e. the presence of the sea) focuses migration routes and simplifies navigation (e.g. Mithen and Reed 2002; Kelly 2003).
However, they go on to note, “it is now apparent that coastlines may have been
characterized by periods of intense spatial and temporal instability that would
almost certainly have been perceivable by past humans” (Westley and Dix 2006:24)
and more nuanced appreciation of coastlines is needed.
Indeed, the early post-glacial coastline of the Northwest Coast area has variously
been described as a highway (Erlandson et al. 2007); a corridor (Dixon 2001:295);
a plain (Hetherington et al. 2003; Schalk et al. 2007; Bailey and Flemming
2008:2158 – “an extensive coastal plain”); and a single large megapatch from
Alaska to Chile (Dixon 2001). The implication is that its over-riding characteristics
are low-relief, easy transportation, linearity, homogeneity, and productivity. It may
have been all or none of these at all times, or sequentially. The terminology used –
corridor, highway, etc. – is important because it structures how archaeologists think
about the environment and its affordances for people and animals, which in turn
influences how they create ethnographic analogies and settlement models and thereby
how ancient sites now in difficult or obscure modern settings might be found.
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In the following section, we divide the BC palaeo-coast into different subregions
and environment types.
The outer coast of British Columbia appears to have been open and relatively
ice-free from ca. 18,000 to 16,000 RCYBP, partially closed from 16,000 to 14,000
RCYBP as Fraser ice overran Vancouver Island to the Continental Shelf, and permanently open by 13,500 RCYBP. The outer coast was not, however, a homogeneous environment, physically or biologically, with the possible exception of the
extreme seaward fringe and adjacent marine environment. Even this coastal strip
was, at least intermittently, hilly and interrupted by rocky headlands and fjords.
Before 12,000 RCYBP, relative sea levels were much higher than present on the
south coast, the consequence of which would have been a largely steep, rocky,
indented coastline with “plain”-type areas being limited to discontinuous fluvial/
outwash deltas. At the same time, the Hecate Lowlands saw much lower sea levels
than present and a large (perhaps about 7,000 km2) area of low-relief, temperate
tundra formed to the east of Haida Gwaii, effectively joining those islands to the
mainland. However, vegetation communities may have been more homogeneous at
this time than at any later time. The north coast was dominated by tundra and parkland or open woodland plants, the central coast by pine-Mountain hemlock
parkland (Stolze et al. 2007), and the south coast communities would have been
similarly open (Brown and Hebda 2002). Thus, during these early times, there may
have been narrow terrestrial lowlands connecting some of the larger flat regions,
while other lowlands may have been relatively isolated from each other by rugged
terrain and the associated rocky headlands with fewer margins for those paddling
in canoes. Nonetheless, the open nature of the terrestrial vegetation may have
counterbalanced this medium-scale patchiness and allowed people and animals to
roam across the lowlands, and perhaps to follow well-defined passes or coastal
strips from one area to another. In summary, the “coastal plain” of British Columbia
during this period was broken into areas of favourable and less favourable terrestrial
conditions and favourable and less favourable coastal conditions, forming a mosaic
of large and small heterogenous environmental settings for early human arrivals.
Between 12,000 and 10,000 RCYBP, areas inland of the shore would have been
subject to rapid shifts in vegetation communities including the development of
closed coniferous forests by 11,500 BP in the environs of Haida Gwaii and northern
Vancouver Island (Lacourse et al. 2005; Lacourse 2005; Hebda 1983). More xeric
conditions on the southeast coast of Vancouver Island limited development of
closed forests (Pellatt et al. 2001). Hence, this is a period of increased patchiness
of vegetation during which large ecologically homogenous habitat zones were
broken up, including those favoured by species such as brown and short-faced bear,
caribou, and bison (Table 3.2). At the same time, rising sea levels eliminated most
of the Hecate lowlands, isolating Haida Gwaii from the mainland and leading to the
extirpation of Brown bear from those islands. Simultaneously, the lowlands in the
Salish Sea area were emerging from the ocean, creating a window of large, exposed
rolling hills and open parklands from which such species as bison, ground sloth are
known. Between these areas, sea levels were roughly similar to modern on the
central coast, producing a coastal archipelago with exposed lowlands to the west
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backed by steep fjords and protected island archipelagos to the east. To the south,
the Puget lowlands may have facilitated the movement of Clovis people (Croes
et al. 2008) in, or out, of this region. Overall, the “coastal plain” is time-transgressive, appearing early in northern regions and more recently to the south.
The effect of the younger Dryas is poorly understood and may be similarly
subregionally specific (Fedje et al. 2011a). Colder weather may have led to greater
snowfalls during this time, and though there is little evidence for increased glaciation, winter-time travel and subsistence were likely more difficult for humans and
animals alike. On Haida Gwaii, there is evidence for the extirpation of coastal deer
around the 10,900 RCYBP onset of the Younger Dryas, perhaps due to heavier snow
cover than these small ungulates can cope with. Brown bear disappear from
Haida Gwaii around 10,200 RCYBP, perhaps reflecting reduced habitat from rising
sea levels and forest infill. In other areas, the Pleistocene faunal record is not as
well known.
It is important to consider that early post-glacial biotic communities may not have
any modern analogues (Mathewes 1991; Stewart and Lister 2001; Williams et al.
2001). Plant communities were dynamic with changes relating to varied dispersal
rates, a highly dynamic climate, and rapidly changing edaphic settings. Glacial
advances and retreats, sea-level shifts, and rapidly changing plant communities
would have created both opportunities for expansion and bottlenecks to survival for
a variety of terrestrial fauna. A “temperate tundra” with mild winters and a long
growing season may have been exceptionally productive. Rising sea levels in some
areas release iron and organic nutrients into the near-shore waters, promoting algae
growth and the development of rich intertidal invertebrate communities. It is worth
noting that in areas of falling or stable sea levels, deltas are likely to form where
rivers meet the ocean, while during rising sea levels estuaries are more likely.
It remains unclear whether or not there were biotic refugia along the BC coast.
The early post-glacial record of bear in Haida Gwaii including a date of over 14,000
RCYBP (Ramsey et al. 2004) suggests either bears survived in a necessarily large
and productive coastal refugium during the LGM, or that they were able to enter the
heartland of the NWC very soon after the ice retreated. Both scenarios are of interest
for archaeologists, since bears make a good ecological analogue for humans.
In sum, the “coastal plain” needs to be understood at various temporal and
spatial scales. At the broadest scale, it probably was a long linear zone of lowerrelief and moderate climate flanking the west coast of British Columbia. At
medium scales, the early North Coast was very different from the early South
Coast, and the nature of these two zones slowly switched over time. At somewhat
finer scales, the configuration of the coastline – its “involution index” (Mackie
2001) – may be extremely important, as may be the locational penalties and
benefits (Fedje et al. 2004a; Wobst 1974). At finer scales still, impassable headlands, sheltered archipelagoes, productive estuaries, migration bottlenecks, dens
of short-faced bears, and the like probably structured the daily life of people,
from which the process of first peopling is assumed to flow. In the following
section, we outline some considerations about the reconstruction of the daily life
of these early inhabitants.
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Ethnographic Analogy
The archaeology and anthropology of the Northwest Coast are dominated by the
well-known, massive, detailed works of Franz Boas and his students, and other early
ethnographers working in a Boasian idiom of historical particularism. While there
are obvious benefits to having these source data, it has arguably created a certain
naivite in coastal archaeologists when it comes to ways of life in the deeper past. The
overarching narrative of Northwest Coast archaeology, for better or worse, has been
one of progressive cultural evolution to the ethnographically described pattern of
“complex hunter-gatherers”, with large dugout canoes, monumental art and architecture, private ownership of resources, social stratification, and so forth. Under this
narrative, the founding archaeological cultures are too easily conceived of as an
impoverished default condition: complex hunter-gatherers stripped of their complex
trappings. In reality, the way of life may have been qualitatively different and the
ethnographic record may be of little or no use, or even be counterproductive. For
example, Mackie and Sumpter (2005) find early Holocene and late Holocene site
locations in Haida Gwaii are almost mutually exclusive, with co-occurrence in only
18 instances in a sample of 454 such sites. Since coastal configuration was the same
then as now (e.g. protected inlets versus exposed coasts), many of the fundamental
resource suites are known to be similar. Moreover, since many of the most important
tool technologies from the early Holocene sites differ substantially from late
Holocene sites, there must have been non-trivial cultural differences to account for
such different choices in appropriate settlement sites. That is, it was not just a situation of fewer Haida with lower population densities, smaller houses, and no totem
poles or slaves living a “lightweight” version of traditional Haida life, but of a people
with similar problems and prospects enjoying a very different lifeway. With this in
mind, it is necessary to look further afield for appropriate ethnographic analogies.
Since the early Holocene archaeological record in Haida Gwaii and elsewhere is
strongly suggestive of complete fluency with marine resources and the marine
transportation environment, the search for analogies can be narrower. One candidate
group is the Yamana (Yahgan) of southern Tierra del Fuego. Living at low population
densities, highly mobile, yet utterly focused on marine resources, Yamana life
(e.g., Gusinde 1961[1931]) may form a useful framework for the PleistoceneHolocene transition on the Northwest Coast. While certainly the historical context
of observations about Yamana life must be considered (e.g., Yesner 2004; Mackie
2001), even the historic Yamana offer insight into alternative maritime lifeways.
For example, the much-derided Yamana canoe, made of sewn bark and noted to be
extremely leaky and somewhat wobbly, was nonetheless capable of transporting
6–10 people or a fully-grown sea lion carcass. In these boats, the Yamana routinely
ventured through the “furious fifties” to the islands and islets of the continental
shelf well south of Cape Horn, such as the 100 km voyage to the Diego Ramírez
archipelago, where they hunted pinnipeds and other prey (Gusinde 1961:128). Cape
Horn itself is part of an archipelago some 40 km separate from the major islands of
the southern cone. The leakiness and flexibility of these canoes apparently allow
them to conform slightly to the waves rather than batter or cut the sea. This comes
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at the cost of speed, as the canoes were slow even when paddled by more than
the typical single person. Nonetheless, the impression given by Gusinde is of a
craft built and handled in a way suitable for the meandering lifestyle that is the
Yamana stereotype, but equal to more demanding tasks when necessary. Certainly,
such a canoe would be adequate for making a living on the Northwest Coast, now
or in the past.
Although not known to have practiced storage of food on the scale of ethnographic Northwest Coast peoples, the Yamana were certainly aware of the principles
and practice of storage of both food and raw materials. For example, sea mammal
intestines would be stuffed with blubber which could then be stored in the acidic
water of bogs until needed. The energy density of such sausages must have been
enormous. Gusinde (1961:337) also describes canoe-loads of blubber from beached
whales being cut into slabs and stored in swamps, which would keep for months or
even a year. This parallels the North European practice of storing dairy and adipose
fats in the form of “bog butter” (MacAdam 1882; Cronin et al. 2007; Berstan et al.
2004). Slabs of bark from the southern elm were also cut and stored in swamps,
allowing canoe manufacture and repair at any time of the year. The Yamana
invested in fish weirs and other mass-capture devices, and a by-product of their way
of life included quite large shell middens with visible tent platforms on the surface.
The people were noted to be excellent swimmers, and one gets the impression of
frequent diving in and out of canoes to collect subtidal shellfish and other marine
invertebrates. They were familiar with all manner of bone and wood technologies
and textiles, even if they chose a fairly “lightweight” (i.e. low investment, high
flexibility) toolkit. Equally, the Pleistocene occupants of the Northwest Coast may
have had skin boats (kayaks or umiaks), not a match for the late Holocene dugouts
in speed, but perhaps just as seaworthy and capacious.
While the ancestral people to the Northwest Coast First Nations probably did not
closely resemble the Yamana any more than they resemble their ethnographic
descendents, the point remains that we must fully embrace a nuanced, global
perspective on the use of ethnographic analogy. Yesner (2004) ably compares and
contrasts the Yamana to the Aleuts, suggesting comparable levels of social
and technological achievement, while Mackie (2001) makes some comparisons
between Yamana and Tlingit. Both of these comparisons belie the ethnographic
stereotype of the Fuegians as occupying the lowest evolutionary niche of any
human group. Hence, sophisticated ethnographic analogy-building is needed on the
Northwest Coast, and we would argue, also needed in other regions where continental shelf archaeologists may look to the Northwest Coast for their analogue
maritime hunter-gatherer-fisher people.

First Peopling as a Process
Seeking to avoid naivete in ethnographic analogy and thinking about the graininess,
scale, and temporal transgression of the BC palaeo-coast should be two important
steps for furthering Northwest Coast archaeological research. However, a third
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point arises from these: what was the likely process by which the first people came
to the coast, and what behavioural parameters can we reasonably deduce which aid
with archaeological reconnaissance?
While the literature on modelling the first peopling of the Americas is large, the
majority of this takes the form of continental scale analyses of the hypothesized
interior route of entry. Fewer studies address the demographic, mobility, or other
ecological circumstances of the coastal route, and very few or none adequately
consider the various spatial and temporal scales at which human behaviour unfolds
(Westley and Dix 2006), let alone take a humanistic view of the dramatic landscape
alterations at the terminal Pleistocene (Leary 2009). And yet, the continental event
of First Peopling is a conflation of a series of regional, subregional, and local
events, and the process must therefore make sense at the human-scale of intentionality as well as in millennial terms. Balancing these multiple scales lies at the heart
of dissatisfaction with such models as Blitzkrieg (Martin 1973). What kept people
moving, and killing, through so many different ecological zones to get someplace
distant they did not yet know existed? Attempts to reconcile the archaeological
evidence with ethnographically plausible human models of behaviour, such as the
“string-of-pearls” and “leapfrog” models, which may depend on human dispersal
via transient exploration or estate settlement (e.g. Anderson and Gillam 2000;
Beaton 1991; Surovell 2003; Whelan 2006), are also more hypothetical than
empirical states of being. Just as we may lack analogues for the coastal plain and
for its early inhabitants’ way of life, so we lack, more generally, ethnography of the
process of First Peopling. This process took place exclusively in prehistory
(with the exception of the remote landmasses such as Antarctica) and the mode and
tempo of first peopling can be difficult to intuit. For example, in the case of the
Pacific, archaeologists have suggested both passive drift models of First Peopling
(e.g. Montenegro et al. 2008) and active, ideologically driven seeking of new
lands (e.g. Anderson 2006), and many intermediate behavioural and ecological
scenarios have also been suggested. Further, other than as vessels of fertility
(e.g. Surovell 2000), there are few systematic attempts to explicitly consider constraints and opportunities afforded to first peoples through such social factors as
gender roles (e.g. Waguespeck 2007; Balme and Bowdler 2006). The strange lack
of real people in the study of First Peopling allows the persistent image to remain
of the small pack of large males with spears, chasing mammoth, as the agents of
progress (Perry 2006). By facing up to the lack of ethnographic analogues, suitable
caution can be drawn into otherwise optimistic or naïve models of human territorial
expansion (see Lanata et al. 2008 for a cautious reworking of some continental
models of demographic expansion).
Nonetheless the dilemma remains that the behaviour can only be deduced from
archaeological sites, and finding such sites is dependent on understanding the
process. So, while using the best practices in understanding environmental heterogeneity and ethnographic analogy, there must be a concerted effort to understand
the process of first peopling. As Westley and Dix note, “the ‘site-oriented’ method
presently provides more information about the products of colonization rather than
the actual process” (2006:11). The authors rightly argue for a multi-scalar investigation
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of environmental heterogeneity, suggesting that dynamism may have kept people
moving, or that stability may have allowed movement (2006:23). Another possibility exists, however, exemplifying the notion that we must understand the
temporal and spatial scales and the ethnographic parallels when model-building:
the possibility that environmental dynamism offers its own comforts and opportunities, and that stability itself produces ecological challenges.
For example, as discussed, a large number of sites in Haida Gwaii are known
between 11,000 and 9,000 RCYBP a time of profound vegetational and faunal
changes and rapid sea level rise. The latter change was on the order of 5 cm/year
for two millennia: the camp in which a person was born would be in the lower
intertidal zone when they died; their grandparents’ camps would be fishing spots or
reefs. Rising sea level, nibbling away at maturing forests, deposited large amounts
of wood into the water, making that key resource essentially free and constantly
exposing (then drowning) sources of suitable lithic raw material. Accepting that sea
level change was an integral part of their world, not an external imposition (Leary
2009), changes the frame from coping to dwelling. The dynamic environment, on
which there is evidence for sustained occupation and fluent use of many or all
ecological niches, was arguably an opportunity, not a cost. People dealt very well
with the dynamic environment for 2,000 years. Indeed, it is only after the onset of
the early Holocene high stand that rapid adjustments to the stone tool technology
are observed, perhaps precipitated by raw material shortage (Mackie et al. 2008;
McLaren and Smith 2008). Regardless, many of the changes in the environment
would have structured the daily life and perceptions of people – in short, their
worldview – in a way that archaeologists would be well advised to consider when
attempting to model processes for which there is little direct information, such as
the first peopling of new land and sea. The diverse, dynamic coastal environment
inhabited by these resourceful people was not primarily a “corridor”, or a “highway”, or a “route”, any more than Beringia was a “bridge” and not a subcontinent.
The ancient coast of BC was, above all, a place to be; a homeland of the senses for
those who were not on the way elsewhere, least of all southern Argentina.

Conclusions
Working in archaeology on the BC coast has always presented many challenges
including low archaeological visibility, dense vegetation, a deeply drowned landscape, terrestrial erosion processes, and acidic soils which dissolve organic remains
in decades – not to mention difficult access by boat or plane only to many of the
locales of most interest. During times of rapid environmental change, which are
many especially in the early periods, coastal dwellers may follow the shorelines.
This leads to their material remains becoming spread thinly across the landscape,
and the likelihood of much of the archaeological record becoming drowned or
stranded. Surrounded by numerous, huge late Holocene shell middens which are
blessed by exceptional preservation and often found in sheltered, south-facing
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coves, it is no wonder that the archaeology of the early Holocene has lagged behind
that of more recent times.
This late Holocene emphasis may be shifting as the Northwest Coast is recognized as a key link in the first peopling of the Americas debate. The various
archaeological sites, many only described in grey literature, are now being placed
in an ever-more detailed palaeoenvironment. As factors determining site location
and visibility become better known, optimism rises that this is a time, place, and
problem amenable to empirical investigation. From this, specific and interdisciplinary research programmes are planned and implemented, replacing the prior
strategy of “getting lucky”, although luck is certainly still a key constituent of
success. Use of imaging tools such as multi-beam bathymetry, sidescan sonar, and
Lidar can be coupled to local environmental histories, such as sea-level curves
and cave fauna, to create micro-scale potential models and maps. With these in
hand, sites have been found in challenging locations by deliberate survey
(Fedje and Christensen 1999; McLaren 2008; Sanders 2009). There is therefore
every expectation that the near future will continue to accelerate knowledge of the
Pleistocene-Holocene BC Coast. The material cultural history of the descendent
indigenous people – The Haida, the Tsimshian, Salish, and others – will become
known. So too will the place of the Northwest Coast as both aboriginal homeland
and connective seam between Beringia and North America.
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