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 THE HERITAGE HILLS SITE AND EARLY POSTGLACIAL OCCUPATION

 OF THE OTTAWA VALLEY

 Ken Swayze and Robert McGhee

 A recently discovered site on the outskirts of Ottawa is associated with Champlain Sea
 shorelines dating between approximately 11,000 and9000 radiocarbon years ago. The assemblage
 oflithic tools is based on locally quarried vein quartz, worked primarily using bipolar reduction
 techniques. An experimental study of use wear on quartz tools was undertaken as the basis for
 recognizing used artifacts in the assemblage. These unifacial tools, with crushing and use polish
 on steep edges and points, resemble those characteristic of Early Archaic assemblages in New
 England and the St. Lawrence Valley. Local topographic conditions, as well as palaeoenviron
 mental evidence in soil profiles, suggests that the Heritage Hills site was occupied during the early
 postglacial period. This and other recently discovered sites in the area suggests the existence of a
 previously unrecognized Early Archaic occupation of the Ottawa Valley region ofeastern Ontario.

 Evidence of early postglacial human occupation is widespread across most of southern Ontario and the
 adjacent northern states. Paleoindian use of the area is known primarily from sites located along the shores
 of the ancestral Great Lakes, on beaches and terraces that isostatic rebound has raised significantly above
 current lake levels (Jackson and Hinshelwood 2004; Julig 2002; Storck 2006). Evidence of a Paleoindian
 presence in eastern Ontario is limited to two atypical fluted projectile points noted by Watson ( 1999:35) from
 museum collections reported to have come from the Rideau Lakes area some 80 km to the southwest of
 Ottawa. Watson suggests that these may indicate a late Paleoindian intrusion to the western shores of the
 Champlain Sea. Late Paleoindian and Early Archaic occupations are also recorded from the northern shores
 of Lakes Huron and Superior (Julig 1995,2002), and a late Paleoindian incursion is widely evidenced in the
 St. Lawrence Valley and southern Quebec (Burke 2002; Chapdelaine 1994). The Lower North Shore region
 of Quebec and the adjacent coast of southern Labrador have produced significant evidence of Archaic
 occupations during the early Holocene (McGhee and Tuck 1974, Pintal 2006). However the earliest
 recognized traces of a human presence in the Ottawa Valley date to around 5000 BP (radiocarbon years
 before present), a time when environmental conditions in the region were similar to those of the present day
 (Clermont et al. 2003). No geographical or environmental barrier prevented earlier people from reaching the

 Ottawa Valley, and the apparent absence of archaeological evidence for occupation over the seven millennia
 between déglaciation and Middle Archaic times is difficult to understand.

 THE EARLY POSTGLACIAL ENVIRONMENT

 The Ottawa River rises at the Arctic watershed about 300 kilometres south of James Bay, and flows
 southeastward to join the St. Lawrence just upstream from Montréal. In its lower course, downstream from
 the city of Ottawa, it is a navigable mid-sized river flowing through a broad alluvial plain and carrying about
 as much water as the Columbia, Danube or Pearl rivers. Upstream from Ottawa it takes the form of a series
 of riverine lakes as its flow is interrupted by rapids and canyons formed by outcropping Canadian Shield
 rocks. The central portion of the valley, including the region around the present city of Ottawa, was
 deglaciated as early as 12,000 radiocarbon years before present (BP) and was soon inundated by the
 Champlain Sea, an arm of the North Atlantic Ocean (Fulton and Richard 1987:24). The sea reached its max
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 132  Archaeology of Eastern North America

 Figure 1. The maximum extent of the Champlain Sea (light
 stipple) and approximate limits at 10,000 BP based on distribution
 of whale bones dated between 10,500 and 9,500 BP (dark stipple).
 The ice margin is shown as at 11,000 BP (modified from Harington
 et al. 2006: Figure 1).

 îmum extent shortly after déglaciation,
 when its northeastern boundary was in
 contact with glacial ice and icebergs
 calved directly into salt water (Figure 1).
 By about 11,000 BP the ice had retreated
 from the coast and the sea was fed pri
 marily by melt water discharging down
 the ancestral Ottawa Valley. This flow
 included the catastrophic draining of
 glacial Lake Agassiz about 10,800 BP
 when an estimated 9500 km3 of water
 swept down the Ottawa and St. Law
 rence valleys, an event that may be im
 plicated in disrupting the North Atlantic
 circulation and triggering the onset of
 the Younger Dryas period of climatic
 cooling and glacial advance (Dyke 2004:
 413). The Champlain Sea began to re
 cede when global sea-levels dropped due
 to this increased glaciation, and contin
 ued to recede as isostatic rebound raised

 the elevation of the Ottawa Valley rela
 tive to sea level.

 Shortly after 11,000 BP a large
 delta formed in the region of Petawawa,
 150 km upstream from the city of Ot
 tawa, and migrated southeastwards down
 the valley as sea level dropped and the

 northwestern arm of the Champlain Sea was converted to a series of fresh water riverine lakes. The timing
 of these events is unclear, but radiocarbon dates obtained on samples of marine shell in the vicinity of Ottawa
 are no later than 10,000 BP (Eulton and Richard 1987:26). Sediments beneath Lac Deschênes, just upstream
 from Ottawa, indicate low salinity estuarine conditions at the time of the Marquette glacial advance dated to
 around 10,000 BP (Shilts 1994:60). At this time the shoreline in the Ottawa area would have been
 approximately 100 m above current sea level. During the following millennium water levels continued to fall,
 except when further catastrophic "slugs" of flood water from Lake Agassiz sporadically traversed the valley
 between 9500 and 8000 BP (Teller 1988).

 Aside from these locally devastating but occasional events the Ottawa Valley was eminently habitable
 during most of the early Holocene. However local resources were quite different from those of southern
 Ontario and the adjacent regions of the mid-continent that were occupied by late Paleoindian hunters. The
 Champlain Sea appears to have been a productive mid-latitude version of a seasonally frozen Subarctic sea,
 probably combining some of the characteristics of the present Hudson Bay and the northern portion of the
 Gulf of St. Lawrence. Champlain Sea sediments mined as aggregate have yielded the bones of a full range
 of ice-adapted sea mammals including bowhead whale (Balaena mysticetus), beluga (Delphinapterus leucas)
 and walrus (Odotenus rosmarus), together with ringed, bearded and harp seals (Phoca hispida, Erignathus
 barbatus, Phoca groenlandica) (Harington 1988; Harington et al. 2006). The range of fish species recovered
 from fossil assemblages most closely resembles that present today along the southern coast of Labrador
 (McCallister et al. 1988). The terrestrial environment surrounding the early Champlain Sea was periglacial
 shrub tundra mixed with spruce parkland. Vegetation succession in the central Ottawa Valley is poorly dated,
 but when the sea began to recede from the area after about 10,000 BP tundra and parkland were being
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 The Heritage Hills Site and Early Postglacial Occupation of the Ottawa Valley  133

 replaced from south to north by a relatively open
 forest of jack pine (Pinus banksiana), black spruce
 CPicea mañana), poplar (Populus sp.) and fir (Abies
 sp.) (Anderson 1987:33-34; Richard 2003:62-64).
 The following millennia saw the development of a
 more closed forest, together with the expansion of
 lacustrine and riverine habitats in the former bed of

 the Champlain Sea.

 THE HERITAGE HILLS SITE

 Surficial Geology and Post-Glacial Landscape
 Evolution

 The Heritage Hills site is located about 20 km
 southwest of Parliament Hill in central Ottawa, and is
 at the current limit of the city's suburban develop
 ment (45° 18'48"N, 75°55'58"W). It is situated on the
 eastern tip of the Carp Ridge, a prominent rocky
 lineation that extends from northwest to southeast

 into the sedimentary bedrock of the Ottawa-St.
 Lawrence Lowlands. The site lies on a hillside rising
 from an elevation of 91 m above sea level on the

 floodplain of the Carp River to 123 m above sea level
 at the top of the ridge, and has a southwestern aspect
 sheltered from inclement northern and eastern winds.

 The flat alluvial basin to the west of the site forms the

 headwaters of the Carp River, a sluggish stream that

 flows westward along the base of the ridge to join the
 Ottawa River. Below an elevation of about 110

 metres the hillside is characterized by a series of
 bedrock exposures forming ridges and knobs inter
 spersed with pockets of silty loam. Above 110 metres
 elevation extensive exposures of an intrusive plutonic
 groundmass composed of diorites and gabbros is
 dissected by several dykes of vein quartz.

 The Heritage Hills site area began to emerge
 from the recessional Champlain Sea about 11,000 BP,
 as suggested by a radiocarbon date of 11,300± 120
 (GSC-2448; Fulton and Richard 1987:27) obtained
 on marine shell at an elevation of 130 m on the crest

 of a prominent esker located four kilometres south
 west of the site. This esker formed the local southern

 shore of the Champlain Sea between about 11,300
 and 10,000 BP, and during this period the Carp Ridge
 emerged as a series of rocky islands paralleling the
 southern shore (Figure 2a,b). These islands were
 separated from one another and from the shore by

 Champlain Sea

 Champlain Sea

 m *>

 b. 100 m asi, circa 10,000BP Àt

 Figure 2. Location of the Heritage Hills site relative to
 Champlain Sea shorelines at 110 m, 100 m and 90 m
 above present sea level. PH marks the location of
 Parliament Hill in Ottawa, and the white arrow points to
 the Heritage Hills site.
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 BhFx-29

 BhFx-30

 BhFx-31

 Figure 3. Aerial photograph of the site area showing archaeological site
 designations.

 narrow channels through which
 tidal currents, together with those of

 melt water flowing from the nearby
 river, would have produced turbu
 lent mixing of fresh and salt water
 as well as inhibiting the formation
 of winter ice. Polynia conditions
 such as these are very productive
 locales in Arctic waters, attracting
 both sea mammals and their human

 predators. When the level of the
 Champlain Sea dropped below an
 elevation of about 90 metres above

 current sea level the islands co

 alesced to form the Carp Ridge, and
 this was attached to the mainland at

 the head of a narrow and shallow

 bay that now forms the floodplain
 of the Carp River (Figure 2c). This
 new configuration, which took form
 at some time between 10,000 and
 9,000 BP, removed the conditions
 that would have made the Heritage
 Hills site an exceptional hunting
 locality during early postglacial
 times.

 Site Description
 The Heritage Hills site (BhFx

 28) came to the attention of the senior author in 2005, when Kinickinick Heritage Consultants was contracted
 to provide an archaeological assessment of the locale before planned construction of a residential suburb. The
 property to be assessed included a portion of the Carp River floodplain and approximately twelve hectares
 of adjacent hillside. Except for bedrock exposures, the property was test pitted at 10 metre intervals, and the
 area that produced positive tests was divided into four site designations based on a combination of
 topographic separation and the nature of finds (Figure 3).

 BhFx-30 designates the remains of a farm house, barn and ancillary structures, and marks a concentration

 of archaeological materials relating to nineteenth and twentieth century farming activities. The area also
 produced a wide scatter of lithic artifacts in the form of cores, flakes, debitage and occasional retouched
 artifacts of expedient or nondiagnostic forms. Most were made from local quartzite, but quartz was also
 represented.

 BhFx-31 was assigned to an area at the western edge of the property, between 105 and 110 metres
 elevation, that produced a small collection of similar nondiagnostic quartzite and quartz artifacts.

 BhFx-29 designates an area between elevations of 100 and 109 metres near the southeast corner of the
 property with 153 positive test pits. Most of the collection came from test pits above an elevation of 103
 metres over approximately three hectares of bedrock knobs and ledges. The collection comprises cores,
 flakes, debitage and occasional expedient tools, primarily of local quartzite but with a small proportion of
 quartz artifacts. The assemblages from BhFx-29, 30 and 31 have not yet been analysed to the extent of that
 from BhFx-28 that is described below.
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 Figure 4. Map of site BhFx-28A, showing locations of test units.

 BhFx-28 designates an area of approximately 1.5 hectares that produced 101 positive test pits
 concentrated between 112 and 115 metres above sea level. This locale is associated with outcrops of intrusive
 plutonio rocks, and particularly with the veins of quartz in those outcrops. The most productive test pits were
 associated with an area at an elevation of about 115 metres, just below the bedrock ledge containing the
 primary quartz exposure and above a linear zone of marshy ground ponded by bedrock. This was designated
 Area A, and was the main focus of the excavation programme in this portion of the property. It was also the
 subject of palaeogeographic sampling and is the focus of this analysis.

 Site Excavation

 Test excavation was undertaken during the autumn of 2005, and was limited by the time requirements
 mandated by site development. In order to obtain a broad sample from Area A seven test units were opened
 at intervals of 10 to 55 metres across the southwestern sloping area of the site, two were opened in the vicinity
 of the main quartz vein exposure to the north of the main area, and one beyond the area of marshy ground
 to the south (Figure 4). A total of 19 square metres was excavated to sterile soil or bedrock, which was
 usually encountered at a depth of less than 30 cm.

 The two test units that were excavated at quartz vein exposures showed evidence of significant quarrying
 of these veins (Figure 5). Blocks, flakes and shatter fragments littered the area, some resting directly on
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 Figure 5. Quartz vein outcropping at BhFx-28.
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 Figure 6. Floorplan of Test Unit A (2m x 2m) at bedrock.

 bedrock and others distributed

 through the lower portion of soil
 deposits (Figure 6). Tiny flakes of
 quartz on the order of 1 mm diame
 ter, apparently resulting from high
 impact breakage, were found
 throughout these deposits. The areal
 extent of excavation was too limited

 to investigate patterns of horizontal
 distribution, although apparent areas
 of concentrated human activities

 were detected in the larger test units.
 In any case, the microtopography of
 local rock outcropping largely
 predetermined where activity could
 have occurred.

 Three soil columns were col

 lected from a location protected by a
 rock overhang at 112 meters eleva
 tion. Sediments, pollen and

 macrofossils were analyzed by Daniel
 Landry and Alayn C. Larouche of the
 Laboratoire Jacques-Rousseau, Univer
 sité de Montreal (Landry 2006; La

 rouche 2006). The base of the column
 (35-39 cm) was formed of alluvial silt,
 overlain by windblown sand (16-35
 cm) that was apparently deposited in a
 non-forested postglacial environment
 susceptible to wind erosion and deposi
 tion. The upper 15 cm shows the devel
 opment of a light brunisolic soil devel
 oped under forested conditions, and
 separated from the lower portion of the
 column by a layer of stones and sand
 lenses that are interpreted as evidence
 of human activity. Lithic artifacts are
 concentrated at and around this feature

 at levels between 9 and 19 cm. This

 zone, together with an underlying per
 eolation zone extending to 25 cm, also
 saw concentrations of microscopic
 charcoal particles, as well as a heavy
 influx of pine pollen. Landry associates
 this zone of heavy pine pollen concen
 tration with a pollen zone dated be
 tween roughly 9500 and 6500 BP from

 cores taken irom Ramsay Lake and the Mer Bleu bog, both approximately 30 km distant irom the Heritage
 Hills site (Anderson 1987:35, 39).
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 Further excavation of the Heritage Hills locality that was planned to be undertaken during 2006,
 including investigation of the wet soils ponded by bedrock immediately down slope from BhFx-28A, was
 prevented by the Ontario Ministry of Culture's decision that the site merited no further research or mitigation.
 Archaeological clearance was issued to the site developer, and the location has since been heavily blasted,
 cut and filled in preparation for the construction of a residential suburb. Rather fittingly, the development has
 been named Heritage Hills, which we have taken as the name of the site bearing the remains of much earlier
 human residence.

 THE ARTIFACTS

 Approximately 6000 lithic specimens were recovered from BhFx:28A, of which 95% are flakes, cores
 and chunks of quartz. A few artifacts were produced from quartzite, gneiss, granite, sandstone and other
 coarse materials. Chert and other cryptocrystalline stones that were the material of choice for most early
 stoneworkers are absent. The quartz used in the assemblage appears to have been quarried from the veins that
 run through the site area, and many of the pieces contain intrusions of feldspar and other minerals found in
 the rocks through which the veins intrude. The quartz ranges from white to grey in colour, and from milky
 to coarse-grained in texture according to the classmcation proposed by Ballin (2008:46). Coarse-grained
 varieties predominate, and these lack all but an occasional trace of the conchoidal fracture pattern
 characteristic of more homogeneous lithic materials. The quartz structure is invaded by numerous cracks and
 planes, some visibly marked by the infiltration of solutions carrying iron or other minerals. The combination
 of complex crystal structure and a susceptibility to random cracking provides a knapper with little or no
 control over the fracture of this material.

 As in most quartz assemblages (Callaghan 1987; Ballin 2008:70), working has been accomplished
 primarily through anvil and bipolar knapping techniques, in which the core is set on a boulder or bedrock
 anvil and struck from the top with a stone hammer. This activity results in a characteristic pattern ot tlake
 removal from opposed surfaces, as well as crushing and hinge-fracturing of the edge opposite a striking
 platform. Quartz was quarried from veins that run through the bedrock on which the site lies, and was
 removed in irregular blocks up to 40 cm on a side and weighing several kilograms. No pattern is apparent
 in the reduction of these blocks into smaller and more workable chunks. Most of the debitage recovered from

 the site is in the form of flakes and chips resulting from this process, as well as from continued reduction of
 chunks through hammer percussion. Cores grade along a continuum from irregular blocks with a flake or
 flakes removed from one or several faces to examples where several flakes have been struck from a single
 flat platform ("platform cores" in Ballin's [2008:64] terminology), giving the appearance of more systematic
 knapping. Flakes grade along a continuum from irregular thick chunks to chunks with a plano-convex profile
 to occasional flakes showing a striking platform, vague bulb of percussion, and hinged or feathered margins.
 Very occasionally, through skill or accident, long sharp-edged blade-like flakes were produced.

 Broadbent (1979) long ago recognized the problems encountered in analyzing quartz assemblages using
 the techniques and typologies associated with the study of cryptocrystalline cherts or chalcedonies. In fact
 the basic assumption underlying the analysis of chert assemblages, that the knapper had significant control
 over the shaping of the resulting object, simply does not apply to the knapping of quartz of the quality used
 at the Heritage Hills site. Making tools from this material appears to involve the initial shattering of quartz
 masses with random heavy hammer blows or by dropping the blocks on an anvil, followed by the selection
 of pieces that are suitable for further reduction or for immediate use. The large amount of debitage produced
 in this process, and the wide range of forms in which quartz debitage fractures, produces a variety of tough
 and functional edges and points. Given the difficulty of manufacturing such edges or points through further
 knapping, it seems likely that flakes of appropriate shapes would have been used without further modification,
 and that unmodified flakes formed a significant and perhaps a major portion of the quartz tools used at the
 site. Knutsson's (1988:140) use-wear study of quartz artifacts from the Swedish Neolithic indicates that
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 broken flakes of appropriate form were
 selected for use in piercing, scraping
 and planing tasks. Callahan's
 (1987:62-64) analysis suggests that this
 was the standard pattern of quartz use
 in the Swedish Mesolithic and Neo

 lithic, and that such practices should be
 viewed as a widely practiced and effi
 cient alternative to the controlled knap
 ping of cryptocrystalline stone.

 The acceptance of such a clear
 distinction between the working of
 quartz and that of more controllable
 lithic material carries implications for
 the analysis of the resulting tools. Ar
 chaeologists working with Scandina
 vían materials have proposed alterna
 tive typologies that are particularly
 suitable for quartz tools (Broadbent
 1979; Callahan 1987:65). Others (Ball

 Figure 7. Experimental tools XI, 2,3 and 4 with working edges marked
 by dotted lines, and beef bone showing work accomplished.

 in 2008:40) argue that such typologies make it impossible to compare quartz assemblages with those
 comprised of more tractable materials, and that despite the problems encountered archaeologists should

 attempt to classify quartz tools into the same typologies used for other lithic materials. However Ballin
 (2008:40) also warns that this procedure too often results in specimens being classed as artifacts primarily
 because of their formal resemblance to typical cryptocrystalline artifact classes: objects are classed as
 "scrapers" or "gravers" or "points" primarily because they are shaped somewhat like the typical
 cryptocrystalline representatives of these classes. Lindgren (1998) notes such spurious attributions being
 made by archaeologists examining an experimental collection of quartz artifacts, as well a relatively low level
 of competence in correctly identifying retouch on this material. Driscoll (2010:150-172) describes a more
 comprehensive experiment involving archaeologists identifying specimens from an assemblage of quartz
 cores and flakes knapped by the experimenter. Despite the fact that almost two-thirds of the subjects self
 identified as having substantial experience with lithic analysis, and almost one-quarter with quartz
 assemblages, the subjects had significant difficulty in distinguishing between knapped and naturally broken
 pieces, and between pieces formed by bipolar and platform knapping. In addition, retouch was incorrectly
 identified on a substantial number of unretouched specimens.

 Experimental Use of Quartz Flakes
 We have attempted to avoid the problems involved in the recognition of quartz artifacts by identifying

 artifacts through the presence of apparent use wear, a method that has been rarely applied to this tough and
 difficult material (Bradley 1986; Broadbent and Knutsson 1975; Flennikin 1981; Knutsson 1988). In order
 to establish a comparison, we subjected quartz flakes to use against hard organic materials. The experimental
 tools derive from the same quartz vein that produced most of the artifacts in the assemblage, and were
 selected for naturally occurring edges that were judged to be functionally useful (Figure 7). Each tool was
 scanned at 1200 dpi from at least two surfaces prior to use, and working edges were scanned at 4800 dpi.
 Experiments involved using the tool to scrape, plane and saw three materials: dry softwood (spruce, Picea
 sp.), dry hardwood (ironwood, Ostrya virginiana) and fresh beef bone. The selection of these hard materials
 arose from our simple interest in detecting use wear on the tools, and not in determining the specific uses to
 which the artifacts may have been put.
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 crushing polish

 original  1000
 strokes

 wood

 500
 + strokes

 bone

 500
 + strokes

 bone

 Figure 8. Edge of experimental tool XI (top) and tip of experimental tool X2
 (bottom) showing nicking, crushing and polish through use wear.

 The pressure and motions
 used were generally those of
 sawing parallel to the working
 edge. These actions appeared
 to produce the most useful
 results in reducing a billet of
 hardwood or a large bone to a
 more useful form. This pro
 vides a contrast to the experi
 ments undertaken by Broad
 bent and Knutsson (1975),
 which were based on scraping
 motions perpendicular to the
 working edge of quartz scrap
 ers. Each set of 500 strokes

 required approximately 10 to
 15 minutes of hard work.

 Small amounts of sand and silt

 were occasionally sifted over
 the work, in order to emulate
 the conditions under which

 artifacts from the site had been

 originally used. The experi
 ments with softwood were car

 ried out as a test or the eiii

 ciency of these materials, and
 the eítects on the working
 edge were not analyzed. After
 500 and 1000 strokes on both

 hardwood and bone the work

 ing edges were re-scanned and
 these images were compared

 with those taken before the work. Edges were also examined under a 1 Ox hand lens before and after each set
 of 500 strokes, and examination under a 10-40x binocular microscope was attempted but abandoned as not
 providing a useful amount of additional information.

 XI is a chunk of white quartz (56x32x22 mm) with a straight edge 40 mm long, formed by the
 intersection of two cleavage planes at 60°. It was found that the edge was somewhat effective in scraping or
 planing softwood, but not in carving. It was not capable of scraping or planing hardwood, but quite efficient
 at sawing the material. After 500 strokes on hardwood, the edge had several small nicks, and a few previous
 irregularities had been reduced. After 1000 strokes these changes were more marked, and the hand lens
 showed a few slight instances of polish on the edge. When the edge was used to saw bone, the scanned image
 after 500 strokes showed significant removal of material resulting in a more regular edge, and the hand lens
 showed light polish on several of the arises. After 1000 strokes on fresh bone the amount of material removed
 from the edge was significantly greater, polish of arises and high points was more apparent, and the edge had
 attained a smoothness and regularity that was palpable to the fingertip (Figure 8).

 X2 is a blade-like flake of white quartz with concave ventral surface (54x19x11 mm), with a distal edge
 20 mm long, and edge angle of approximately 60°, terminating in a sharp lateral tip. The edge could be used
 in the manner of a crooked-knife, shaving softwood and even hardwood, and cutting grooves with the lateral
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 tip. After 500 strokes on hardwood a portion of the edge had been removed, and the quartz crystal forming
 the lateral tip had slight damage to one edge. After 1000 strokes the entire edge showed slight crushing, and
 light polish began to appear on arises. The only useful working of bone consisted of a sawing action with the
 edge, and a grooving action with the sharp lateral tip, both of which produced similar results on the bone.
 These activities removed no more of the edge, but after 500 and 1000 strokes more edge crushing was noted,
 as well as more smoothing on arises and high points (Figure 8).

 X3 is a thin flake of grey quartz (39x26x11 mm) with a straight diagonal distal end measuring 30 mm
 wide with an edge angle of 30° to 40° formed by intersection of a flaked surface and a cleavage plane. The
 edge was somewhat effective at carving softwood, but on hardwood it functioned efficiently only as a saw,
 and was used in that manner. After 500 strokes on hardwood, up to 1 mm of material had been removed from

 the thinnest part of the edge, which had stabilized at an edge angle of approximately 60°. After 1000 strokes
 the nicking and crushing of the edge was more extensive but little more material had been removed, and light
 polish could be seen on arises. Use as a saw for 500 strokes on bone produced more erosion of the edge, with
 nicking and crushing, and the development of a smooth regular edge that could be felt with the fingertip.
 After 1000 strokes the edge felt still more regular and smooth. The hand lens indicated that slight polish
 existed on some areas where no new nicks had occurred in some time. Between 1 and 2 mm of material had

 been removed from the original edge.
 X4 is a large flake of white quartz (103x52x20 mm) with an irregularly convex lateral edge 40 mm in

 length and edge angles of between 50° and 80° formed by the intersection of an irregularly convex dorsal and
 a flat ventral surface. This artifact worked more efficiently than the smaller tools at sawing wood and bone.
 After 1000 strokes on hardwood, a thin portion of the edge approximately 1 mm deep and 12 mm long had
 been removed, so that most of the wear was limited to two rounded projections. After 1000 strokes on bone
 the edge remained intact, except for tiny crushing scars and smoothing of the projections, visible with the
 hand lens. The entire edge had a palpable feel of smoothness and regularity.

 These experiments provided a basis for comparison of potential use wear on edges of the quartz artifact
 assemblage. Most practical was the knowledge that significant use results in a smoother and more regular
 edge that is palpable to the fingertip. On examination with a 1 Ox hand lens, it is apparent that this is caused
 by the removal of sharp and thin edges which stabilize only at an edge angle approximating 60°, together with
 the appearance of light crushing retouch along the edge and slight polish on high points that were subjected
 to the heaviest use. These findings are consistent with those reported by Broadbent and Knutsson (1975:122
 125), although their experiments with scraping motions perpendicular to the working edge resulted in edge
 stabilization at steeper (70° to 80°) angles. In more general terms, we were struck by the effort and time
 required to work hard organic materials with small stone tools, and suspect that larger and heavier tools are
 probably much more efficient in undertaking work of this sort.

 Although no means could be determined to effectively measure the decreased efficiency of worn edges,
 it was the subjective opinion of the experimenter that by the end of the experiments the tool edges were
 significantly less efficient than at earlier stages of their use. This might be seen as an indication that in
 working assemblages, many or most tools would have been resharpened or abandoned before they attained
 the degree of wear visible on the experimental tools described here.

 The Heritage Hills Assemblage
 Having learned to identify the anvil and bipolar core reduction techniques used with quartz, and to detect

 the presence of significant use-wear on quartz edges, we attempted a basic description of the quartz
 assemblage. Here we were immediately faced not only with the problem of typology, but with that of
 characterizing the assemblage through counts of the various types of tools classified, as is commonly done
 in the analysis of cryptocrystalline stone assemblages. This problem is faced by all lithic analysts, who
 inevitably find that intermediate specimens blur the boundaries of typology. However, the problem is extreme
 with this assemblage of informal artifacts made from very intractable material in which many variables flow
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 continuously across the entire
 range of specimens. How
 many "cores" should be re
 ported when thousands of
 chunks have been reduced by
 the removal of one or more

 flakes? How meaningful is a
 count of unifaces with worn

 convex edges when a dozen
 have been definitely shaped
 and used, a few dozen more
 have similar shapes and may
 have slight traces of use-wear,
 and perhaps a hundred more
 have a form that suggests that
 they could have been selected
 for use in the same way?

 Faced with these dilem

 mas, and given the problems
 of quartz artifact recognition
 noted earlier as revealed bv

 the experimental work of
 Lindgren (1998) and Driscoll

 Platforms

 Figure 9. Platform cores, with arrows showing main flake removal scars: 1 #786;
 2 #798; 3 #648.

 (2010), we decided that the most candid approach to characterizing the assemblage is through a brief
 description and illustration of the specimens that most adequately demonstrate a specific function or form,
 while admitting that we have been unable to make clear distinctions between these and the many other
 specimens that approach the same form. This approach is liable to the critique that one may identify a few
 apparent artifacts by selection from a large enough set of naturally broken specimens, a situation that has
 occurred occasionally in the definition of Palaeolithic and "Early Man" assemblages in other regions. One
 approach to countering this criticism would be through comparison with a collection of specimens of the same
 material that was known to have been broken by natural processes. Unfortunately, we have not been able to
 identify any sizable collections of naturally fractured quartz or quartzite in the region, and must rely on
 arguments based on observation of local fracture processes. Most of the bedrock exposures and large boulders
 on the Heritage Hills site are smoothed and water worn, as would be expected from a locale that had lain
 beneath moving water for several millennia. The sharp edges of most quartz and quartzite specimens in the
 assemblage suggest that breakage occurred after the area emerged from the marine environment, and given
 the low energy processes to which post-emergence rocks would have been subject, natural fracture through
 dynamic movement seems unlikely. Frost fracture may account for some of the breakage seen, but could not
 be responsible for the significant cross-slope movement of fractured artifacts from their source veins. The
 occurrence of heavily smoothed edges and points on specimens that are otherwise sharp-edged and unworn
 cannot easily be ascribed to the actions of known natural processes.

 The following classes have been selected as those groups of artifacts which appear to demonstrate
 sufficient similarities in functional attributes to merit distinctive description.

 Platform Cores
 Following Ballin's (2008:64) terminology, these are a subset of cores in which several parallel flakes

 have been removed perpendicular to a relatively fiat striking platform. The three illustrated (figure 9)
 specimens are described.

 BhFx-28:786 is a large ovoid core of white quartz (135x85x95 mm) has had four large parallel flakes
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 Figure 10. Small bipolar cores: 1 #857; 2 #690; 3 #819; 4 #859; 5 #545; 6
 #88; pièces esquillées: 7 #74; 8 #784; bipolar flake: 9 #185.

 struck from one convex edge of a
 flat platform, and one parallel
 flake struck from the opposite
 edge.

 BhFx-28:798 is a large core
 of white quartz (64x5 6x 140 mm)
 with a tapered triangular cross
 section has been formed by strik
 ing three large parallel flakes
 from a small flat cortical platform.
 One edge adjacent to the platform
 has been trimmed with two paral
 lei flakes that are perpendicular to
 the first set.

 BhFx-28:648 is a small py
 ramidal core of grey quartz (47x
 37x 41 mm) has a flat platform
 formed by flake removal perpen
 dicular to a flat cortical plane. Six
 flakes have been struck from the

 perimeter of the platform, and the
 remains of earlier flake scars indi

 cate that this is the remnant of a

 larger core. The point opposite the
 platform has crushing scars, indi
 eating that an anvil was used in
 removing flakes.

 Bipolar Cores and Flakes
 Numerous cores have had

 flakes removed from opposed
 platforms, or show crushing and
 hinge fracturing at a point or edge
 opposite the platform from which
 flakes have been removed. Cal

 laghan (1978) distinguishes anvil (edge-struck) cores and bipolar (centre struck) cores, but such a distinction
 seems impossible in the Heritage Hills material. All specimens are irregular in form, ranging from rounded
 to tabular to wedge-shaped, and there is no evidence that a particular form was sought. Six examples are
 illustrated (Figure 10). Two illustrated examples of thin tabular bipolar cores can be classed as pièces
 esquillées, although we agree with Flenniken (1981:56) that there is no formal difference between these
 specimens and small exhausted bipolar cores. Finally, a small flake with triangular section illustrates a
 particularly distinctive product of the bipolar technique.

 BhFx-28:857 is small core of white quartz (59x23x67 mm) has five flakes removed from a small
 irregular platform, while the opposite edge is formed by a large fracture that shows edge crushing.

 BhFx-28:690 is a wedge-shaped chunk of grey quartz (38x21x19 mm) is flaked from a sloping platform;
 the straight distal edge is hinge fractured and shows edge crushing.

 BhFx-28:819: This blocky core of grey quartz (46x38x17 mm) has a battered
 opposite thin straight edge shows edge crushing and removal of one flake.

 BhFx-28:859 is an irregular chunk of white quartz (51x45x21 mm) has had three flakes removed from
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 a flat sloping platform, while the oppo
 site distal point shows crushing.

 BhFx-28:545. This core of translu

 cent grey quartz (44x33x17 mm) has had
 flakes removed from both sides of a

 battered platform, and tapers to a pointed
 distal end which is crushed with

 spall removed.
 BhFx-28:88. This chunk of white

 quartz (44x39x20 mm) has had flakes
 removed from three edges of a flat plat
 form, with a hinge fracture along the
 opposite edge.

 BhFx-28:784 is a thin rectangular
 pièce esquillée of white quartz (25x24
 x9 mm) has had flakes removed from
 either side of a thin flat platform, while
 the thin opposite edge shows slight
 crushing scars. Slight crushing appears
 on the dorsal face of a straight edg
 mm long with edge angle of 60°.

 BhFx-28:74 is a small piece esquil
 lée of white quartz (22 x 20 x 8 mm) has
 three heavily battered edges with the
 bifacial removal of small flakes, while
 the fourth edge is flat and appears to
 have been formed by removal of a flake
 by a strong burin-blow struck from one
 end. A smaller burin scar appears on the
 opposite corner of the artifact.

 BhFx-28:185 is a flake of white

 quartz measures 20 x 9 x 6 mm, and has
 the classic thick triangular ("orange
 slice") cross-section of a flake produced

 Figure 11. Unifacial tools with convex and straight working edges
 marked by dotted lines. 1 #597; 2 #929; 3 #894; 4 #961; 5 #928; 6
 #597 dorsal and lateral views; 7 #818, dorsal and lateral views.

 by bipolar percussion. One end tapers to a point and the other appears to be terminated by a hinge fracture.

 Tools with Convex Edges
 Five illustrated specimens (Figure 11) have convex working edges between 40 and 100 mm in length,

 formed by unifacial flaking to angles of 60° to 80°.
 BhFx-28:787 is a plano-convex chunk of grey quartz measures 95 x 65 x 40 mm, and has an evenly

 curved convex edge approximately 100 mm in length (edge chord 18 mm). The edge is retouched on the
 dorsal surface to an angle of 50° to 60° and is heavily smoothed, especially around the curved distal portion
 (Figure 12).

 BhFx-28:894 is a plano-convex flake of grey quartz (66x36x18 mm) shows dorsal crushing retouch
 along one convex edge 25 mm long (edge chord 6 mm) forming an edge angle of approximately 80 . A
 possible graver spur showing slight crushing and smoothing marks the proximal end of the working edge.

 BhFx-28:929. This large tabular flake of white quartz (92x59x30 mm) has an irregular shape with large
 flakes hinged from either lateral side. A portion of the convex distal end 45 mm long (edge chord 10 mm)
 is retouched dorsally to an edge angle of 50° to 60°, and shows only slight edge crushing and smoothing.
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 Figure 12. Wear crushing and polish on the working edges of four tools, BfFx-787, 818, 938, 961.

 BhFx-28:961 : This core of white quartz (115x90x82 mm) has had flakes removed from several edges.
 Steep dorsal retouch and edge smoothing can be seen along 30 mm of the convex distal edge, with an edge
 angle of approximately 80° and edge chord of 7 mm, while similar retouch is visible along 50 mm of an
 opposite edge (Figure 12).

 BhFx-28:938: A flake of grey quartz with feldspar inclusions (97x36x39 mm) has a thick triangular
 cross-section. A portion of convex edge (45 mm long, edge chord 10 mm) with an edge angle of 60° shows
 crushing on the dorsal surface and smoothing of the edge (Figure 12).

 Tools With Straight Edges
 Two specimens have straight distal ends that have been dorsally retouched and show evidence of use

 (Figure 11).
 BhFx-28:597 is a rectangular block of white quartz (76x45x23 mm) has a flat ventral surface meeting

 the distal end at an angle of 60°. This edge is regular and slightly convex, 38 mm long and shaped by two or
 more parallel flakes removed from the dorsal surface of the edge. There is slight crushing or retouch along
 the entire dorsal surface of the edge.

 BhFx-28:818 is a tabular chunk of white quartz (110x48x30 mm) has a triangular outline. The narrow
 end is diagonal in profile, meeting the flat ventral surface along a concave edge 45 mm long with an edge
 angle of 60°. The edge is formed by unifacial retouch with flake scars 5 mm in length, and one corner has
 broken off when the retouch encountered a bedding plane (Figure 12).
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 Pointed Tools

 Five objects are illustrated (Figure 13),
 selected from the scores of flakes which have

 sharp tips or corners that may have been used
 for cutting or graving organic materials. The
 specimens illustrated all show significant wear
 in the vicinity of the point.

 BhFx-28:834 is a large tabular chunk of
 white quartz measures (75x72 x 46 mm) has a
 tip at either end, each 5 mm wide. One has an
 angle of 90° formed by a burin blow and is
 slightly smoothed; the other has a naturally
 tormed tip with an angle ot 61) and is heavily
 smoothed and rounded (Figure 14).

 BhFx-28:466 is a tabular flake of grey
 quartz measuring 45x23x11mm has a distal tip
 formed by the convergence of a fracture plane
 and a burin blow or snap fracture. The tip is 4
 mm wide, has an angle of 40°, and shows slight
 crushing and smoothing (Figure 14).

 BhFx-28:421 is an elongated flake frag
 ment of white quartz (40x13x9 mm) is tapered
 to a sharp pointed tip. The tip and 15 mm ot the
 adjacent edge are heavily smoothed (figure
 14).

 BhFx-28:173. This is an ovoid piano
 convex flake of white quartz (48x
 40 X 11 mm). One edge has a cen
 tral spur set on by two dorsal
 flakes, and showing slight crush
 mg and smoothing. On one side of
 the spur the edge shows steep dor
 sal retouch, while on the other side

 the edge has broken with a hinge
 fracture.

 BhFx-28:553. This is a flat

 flake of white quartz (42x23x12
 mm), with a sharp tip formed by a
 burin blow; the tip is 3 mm wide,
 has an angle of 30 and shows
 crushing and smoothing (Figure
 14).

 Small Piercers and Scrapers?
 Many small flakes have

 steeply retouched edges, or sharp
 tips and spurs which resemble
 those on chert tools that are usu

 Figure 13. Tools with points or spurs. 1 #553; 2 #466; 3 #173;
 4 #421; 5 #834.

 Figure 14. Wear polish on the tips of four pointed tools, BfFx-421, 466,
 553, 834.

 Bf^i-28 466
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 Figure 15. Small "piercers" (1-4) and fragments of small "scrapers" (5-7).

 Figu re 16 (below). Hammerstone ( 1 #217) and polished pebble (2 # 216).

 ally categorized as scrapers, gravers
 or piercers. Purposeful retouch is
 difficult to decipher on these small
 specimens, edge polish is not easily
 detected, and crushing retouch is
 indistinguishable from that pro
 duced by platform preparation or
 accidental causes. The seven arti

 facts illustrated (Figure 15) appear
 to have slight use wear, but other
 wise are not distinctively different
 from numerous other specimens in
 this assemblage, as well as in other
 quartz tool assemblages where they
 may be given functional ascriptions
 based on their formal properties.

 Hammerstone

 Polished Stone

 BhFx-28:216 is an irregularly
 shaped tabular piece of fine-grained
 metamorphic rock measuring 65 x
 50 X 28 mm bears large flake scars

 on the narrow sides, and all edges are somewhat weathered (Figure 16). One surface is perfectly flat and
 highly polished. A few parallel striae are visible, apparently added at some time after the surface was
 polished.

 ASSEMBLAGE COMPARISONS

 The Heritage Hills lithics resemble several early postglacial tool assemblages from New England and
 the middle to lower St. Lawrence Valley. Bunker (2002:25) states that "A nonbifacial toolkit has recently

 BhFx-28:217 is a smooth

 ovoid pebble of granite (96x69x49
 mm) weighing 435 gm is heavily
 pecked over portions of four sur
 faces (Figure 16). The pecked sur
 faces are in areas that would be

 used ix various comfortable full

 palm grips were applied in hammer
 îng. The weight of this core approx
 imates the median weight of
 hammerstones assumed to have

 been used to form small quartz
 tools at the Hoko River site in

 Washington State (Flenniken 1981
 : Table 5).
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 been recognized throughout northern New England during the Early Archaic period. Quartz is the primary
 stone tool material in this tool kit, which consists of a variety of steep and beaked unifacial edge tools, cores

 and flakes." Dincauze (1993:12) reports Early Archaic assemblages from central and northern New England
 sites that consist almost entirely of quartz uniface tools. Bourque (2001:41) notes that the Early Archaic
 occupants of Maine flaked occasional tools from chert and rhyolite, but that "They also made many scrapers
 and minimally modified unifacial tools from quartz. In fact, an abundance of quartz flaking debris is one of
 the hallmarks of Early Archaic sites."

 Robinson (1992:95-97) defined the Gulf of Maine Archaic Tradition as a technological tradition
 spanning the Early and Middle Archaic periods in northern New England, between approximately 9500 and
 6000 BP. It is characterized by "a flaked stone industry dominated by core, uniface and flake technology"
 together with the development of diverse ground stone tools, and with a near absence of bifaces including
 projectile points. Ground stone artifacts are represented at frequencies of between 0 and 11 % of the lithic tool
 assemblages at several Early Archaic sites (Robinson 1992:102). Their absence from the Heritage Hills
 sample (aside from one polished stone) is not surprising given the quarrying aspect of this assemblage.

 Quartz is a primary raw material for flaked stone tools in this technological tradition, and Robinson
 (1992:96) characterizes these artifacts as "steep-edged quartz unifaces, irregular cores, flake tools, blocky
 fragments and flakes. Sanger (2005:19) describes the Early Archaic from Maine as characterized by a variety
 of crude tools made from quartz and metamorphic rock, with forms that are "more functional than elegant."
 Robinson (1992:97) notes that thick-bitted uniface "scrapers" intergrade continuously with cores and that
 crushing of core edges is interpreted, as it has been in many specimens in the Heritage Hills assemblage, as
 related to platform preparation rather than to use wear.

 The unifacial tools in the Heritage Hills assemblage resemble the steep-bitted "scrapers" and "edge
 tools" reported from the lower levels of the Eddy site in Manchester NH, dated to approximately 8000-7500
 BP (Bunker 1992:141 ), although the Heritage Hills specimens are significantly larger; many closely resemble
 the "quartz slab with ground edges" illustrated by Bunker (1992:147) from the same context. The range of
 artifacts in the Heritage Hills sample is similar to those of the quartz and rhyolite assemblages from the Early
 Archaic levels of the Brigham and Sharrow sites in the Maine interior, dated to between about 9500 and 7500
 BP (Petersen and Putnam 1992:32, 34).

 Similar assemblages are known from the St. Lawrence Valley to the east of Quebec City. The Early
 Archaic assemblage described by Plourde (2006:Figs. 3, 4) from the Cap du Bon Désir site near the mouth
 of the Saguenay River generally resembles the Heritage Hills sample, as does the quartz assemblage of the
 Baie Comeau site described by Pintal (2001). Pintal (2010) describes a series of early postglacial sites in the
 "Strait of Québec," the outlet of the Champlain Sea in the vicinity of today's city of Québec, noting that
 several assemblages characterized by unifacial quartz tools date to the period of9000-8000 BP. These include
 site CeEv-5, in which a quartz assemblage is associated with a single bifacial point in rhyolite and a
 radiocarbon date close to 9000 BP, and site CeEt-482 radiocarbon dated to around 8000 BP (Laliberté 1992).
 Wright (2006:450) concurs with Plourde's assessment that the Early Archaic in the St. Lawrence Valley is
 related to that of Maine, probably by way of contact through the valleys of the Chaudière and other rivers.

 The Heritage Hills assemblage is clearly distinct from the late Paleoindian industries described from
 other regions of Ontario during the early postglacial period (Jackson and Hinshelwood 2004, Julig 2002). The
 distinction coincides with, and is undoubtedly related to, major environmental differences between these
 areas. Sanger (2006:236) suggests that sites of the Gulf of Maine Archaic tradition were associated with the
 use of aquatic resources, as opposed to the widespread Archaic traditions characterized by the use of bifacial
 projectile points and associated with the hunting of large terrestrial mammals. Seal bones recovered from the
 8000 BP Cap du Bon Désir site on the St. Lawrence River (Plourde 2006:145), seal and whale bone trom the
 Baie-Comeau site of about the same age (Pintal 2001), and walrus ivory and a harpoon head from the 7500
 7000 year old L'Anse Amour burial mound in southern Labrador (McGhee and luck 1975:88-92), indicate
 at least a seasonal marine focus by Early Archaic peoples of the area. Given the location of the Heritage Hills
 site on an early shoreline of the rapidly retreating Champlain Sea, a resemblance to Early Archaic
 assemblages in northern New England and the St. Lawrence Valley is not surprising.
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 Comparable Cases in the Ottawa Valley
 Over the past fifteen years the senior author has carried out 111 archaeological assessments in the Ottawa

 Valley, that covered 1,493 ha (3,689 acres) of land slated for development. Given that many modern
 shorelines are already developed or protected from environmental disturbance, it is not surprising that these
 CRM assessments tended to occur on lands that are now high above, and at some distance from, modern
 shorelines.

 The systematic survey of these study areas involved a sample of over 250,000 test pits, of which only
 about 1% produced stone artifacts and resulted in the identification of archaeological sites at 44 of the 111
 locations tested. These positive test pits and find spots are generally associated with relict shorelines and early
 postglacial landforms that date to the postglacial period. On average, about 100 stone artifacts were collected
 at each site. A few locations, in particular the Heritage Hills site, produced disproportionately large
 collections. The initial surveys of these locations yielded 4,666 stone artifacts. Further excavations at 22 of
 the 44 site locations produced an additional 10,163 artifacts.

 Sites located on relict shorelines between 90 and 120 m asi in the Ottawa region include: the Bradley
 Lands (BhFx-5 to 20) at 114 m asi; the Exhibition Lands (BhFv-4 to 7) at 110 m asi; Fitzroy Park (BiGb-18
 20) at 100 m asi; Holy Spirit (BhFx-33) at 111 m asi; and Kars (BfGv-3), Ravenview (BiGa-12 to 13 and
 BiFx-11), and Taite (BjFu-4) at 94 m asi. Many of these sites are on Champlain Sea beach formations or other
 low energy environments.

 The hthic technology practiced on the relict shorelines of the Ottawa Valley is characterized by the
 expedient use of whatever common stone material was available. Given that the region is located in the
 Metasedimentary Belt of the Canadian Shield there is a wide variety of raw materials at any given location,
 although chert and other cryprocrystalline materials are scarce and present only in the form of small pebbles
 or thin lenses. Materials selected for use were, in order of apparent preference: chert, quartz (preferably clear
 "hyalin" quartz), quartzite, felsitic granite and gneiss, schist, and even sandstone. Techniques include bipolar
 reduction of cobbles and pebbles, as well as flakes struck directly from cores or blocks extracted from veins
 and bedrock exposures. Core tools and cobble tools are present, but most tools are made from minimally
 retouched flakes and spalls. In rare cases the retouched edges suggest a function, such as a chopper, scraper,
 perforator, or engraver, which are widely accepted diagnoses when applied to similar cryptocrystalline
 specimens.

 SUMMARY AND CONCLUSIONS

 Preliminary testing of the Heritage Hills site locale (comprising sites BhFx:28-31 ) has provided evidence
 of a broad distribution of lithic artifacts associated with the quarrying of local vein quartz, the manufacture
 of tools from quartz and from other coarse materials, and the use of these tools. On the basis of the tool edge
 wear observed and replicated, this use probably included the working of hard organic materials such as bone.

 antler, ivory or hardwoods. The local topography would likely have created a polynia situation providing
 excellent seasonal opportunities for littoral hunters, and the site probably also served as a hunting base. The
 large number of lithic artifacts scattered over several hectares suggests extensive use of the locale, probably
 by small hunting bands returning seasonally over several generations.

 Three lines of evidence converge to suggest that the primary use of the site occurred during the early
 postglacial period:

 The lithic artifacts are associated with elevations that formed shorelines of the recessional Champlain
 Sea over some period between approximately 11,000 and 8000 radiocarbon vears ago. These would have been
 productive littoral hunting areas, especially for hunters of the seals and other marine mammals that occupied

 the local estuarine environment until some time after 10,000 years ago. When water levels dropped below
 90 metres above current sea level, at some time between 10,000 and 8000 BP, the site's local environment
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 was transformed from marine coast to marshy plain. The absence of artifacts at elevations lower than about
 100 metres, and of any artifacts characteristic of later Archaic or Woodland cultures, suggests that the site
 did not attract significant use after early Holocene times.

 Soil profiles indicate that human use of the site, as evidenced by lithic artifacts and concentrations of
 microscopic charcoal particles, are associated with a heavy influx of pine pollen that is dated between roughly
 9500 and 6500 BP in cores from nearby sites.

 The artifact assemblage from the site closely resembles those of Gulf of Maine Archaic tradition sites,
 dated from the St. Lawrence Valley and northern New England between approximately 9500 and 6000 BP.
 As noted above, several similar assemblages have been recognized in the central Ottawa Valley. An early
 postglacial age for these sites is suggested on the basis of their association with Champlain Sea shorelines,
 and the absence of artifacts diagnostic of later periods. The Heritage Hills assemblage, although based
 primarily on vein quartz rather than cobbles, appears to be consistent with those recovered from these other
 sites. The recognition of a locally distinctive early postglacial technology, one that is related to Early Archaic
 traditions of the maritime northeast rather than to those of the mid-continent, may have solved the mystery
 posed by an apparent absence of early human occupation in the Ottawa Valley.
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