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INTRODUCTION

CALIBRATED RADIOCARBON DATES place the Groswater and Dorset Palaeoeskimo

occupations of Port au Choix at 2950-1820 cal BP
1

and 1990-1180 cal BP, respec-

tively. Faunal studies (Kennett 1990; Murray 1992; Hodgetts et al. 2003) have

demonstrated that populations of both cultures engaged in harp seal hunting during

the late winter and early spring, and Hodgetts (this volume) demonstrates that

Dorset also exploited harp seal during the early winter. Excavation of Groswater

and Dorset sites at Port au Choix (Renouf 1993, 1994, 1999) reveals that Dorset oc-

cupation was more intensive than Groswater, and was more narrowly focused on

the harp seal.

In this paper we demonstrate that at 2200-1800 cal BP there were marked

changes in the local environment observable in the fossil pollen and spores, algal

remains and charcoal in pond sediments from Bass Pond, adjacent to Palaeoeskimo

sites in Port au Choix (Figure 1). We compare these to data from Stove Pond, which

represents a prehistoric baseline record from an interior, non-inhabited location.

The changes observable in the Bass Pond environmental record are coincident with

nearby Palaeoeskimo occupations, and we argue that Groswater and Dorset activi-

ties had clear and recognizable impacts on their local environment through (i) alter-

ation of the natural vegetation by wood-cutting and burning; (ii) disturbance and

erosion of soil; (iii) disturbance and trampling of wetlands; and (iv) temporary in-

creases in lake nutrients (eutrophication) and salinity.
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CULTURAL CONTEXT

Bass Pond is adjacent to two important Palaeoeskimo sites and within a

half-kilometre of a third (Figure 2). Phillip’s Garden East is a 1500-square-metre

Groswater Palaeoeskimo harp seal hunting site, as shown by faunal material and

hunting equipment. There are two migratory periods when harp seal are available in

this area: early winter and late winter-early spring (Sergeant 1991). LeBlanc (1996)

argues that the late winter-early spring migration was the more predictable, and

therefore the more important of the two hunting seasons.

There are two temporal and spatial areas of occupation at Phillip’s Garden East

which together span 2950-2130 cal BP. The earlier occupation area has three dates

at 2950-2490 cal BP and a fourth date at 2650-2150 cal BP (Table 1). The later occu-

pation area has seven dates at 2720-2130 cal BP and includes remains of a tent struc-

ture, defined by a low perimeter berm surrounding a level area, and two cache pits

with stone covers (Renouf 1994). Both areas are littered with fire-reddened and

-cracked rock, reflecting the primary mode of heating by hot rocks, rather than the

oil lamps characteristic of later Dorset people. The faunal assemblage is predomi-

nantly seal, although it included a range of small game and bird in small proportions

(Kennett 1990; Renouf 1994). The tool assemblage from both areas is relatively

narrow, focused on tools for hunting and processing activities, and without much

evidence of tool making (Kennett 1990; Renouf 1994; LeBlanc 1996). There are

eighteen tools that were originally interpreted as axes (Renouf 1994). Upon closer
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Figure 1. Location map for Bass and Stove ponds and place names used in the text.



inspection, although four of these are clearly axes, and as such reflect wood-cutting

and wood-working activities, the remaining fourteen are smaller and could have

been more multi-functional, analogous to the Inuit curved knife or ulu (Figure 3).

Amongst the many functions of the ulu was skin scraping (Rankin and Labreche

1991), which would have been a logical component of the harp seal hunting and

processing activities carried out at the site. The small size of the site, the insubstan-

tial nature of the dwelling, and the relative narrowness of the tool assemblage sug-

gest that Phillip’s Garden East was regularly occupied for a few weeks or months

during the late winter, for the primary purpose of harp seal hunting. If our interpre-

tation of the tools in Figure 3 is correct, it suggests that sealskin processing activi-

ties might have gone on as well.

Phillip’s Garden East is connected to another Groswater site less than one-half

kilometre away, Phillip’s Garden West. This site is situated on a small (500 square

metre) high terrace with a panoramic ocean view. A lightweight tent structure is in-

ferred from a ring of small post-holes for narrow poles that would not have borne

much weight, and refuse was thrown down the hillside. Faunal material from this

hillside midden reflects the late winter-early spring harp seal hunt (Wells this vol-

ume). Eight dates place the occupation at 2680-1820 cal BP, thus overlapping with

the younger occupation area at Phillip’s Garden East and persisting beyond that oc-

cupation as presently dated; there is the logical possibility that further excavation at
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Figure 2. Oblique aerial photograph looking southeast across Point Riche Penin-

sula to Port au Choix in the background. Phillip’s Garden, in the foreground, is

built on a series of raised beaches that extend up to the base of Crow Head and form

a broad arc behind the site. Bass Pond is located 500 m to the east of Phillip’s Gar-

den.
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Phillip’s Garden East would extend that site’s temporal range. Renouf (2005) di-

vided Phillip’s Garden West into two spatially and temporally distinct areas, the

hillside midden and the upper terrace. Three dates from the midden area place it at

2680-2160 cal BP with a fourth date at 2000-1820 cal BP. Three dates from the upper

terrace place it at 2340-1950 cal BP and a fourth date is at 2680-2210 cal BP. Wells

(2002) argues that Phillip’s Garden East and West were connected during their pe-

riod of chronological overlap (2680-2150 cal BP) through coordinated activities re-

lating to the hunting and processing of seal.
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Figure 3. Nine of the 18 axes or axe-like multipurpose tools found at Phillip’s Gar-

den East. The two middle specimens in the lower row and the second from the left in

the upper row are clearly axes based on the thickness of the bifacial bit and the

heaviness of the stone (basalt). The others were originally interpreted as axes as

well (Renouf 2004) but closer inspection suggests that they may have been

multi-purpose tools, based on the thinness of the cutting edge and the raw material

(nephrite and rhyolite). We suggest that these tools are analogous to the curved

knife, or ulu, of Inuit cultures.



In contrast to these Groswater occupations, the succeeding Dorset

Palaeoeskimo occupation of Phillip’s Garden (1990-1180 cal BP) was much more

intensive. The remains of 68 dwellings are identified at this large site and there are

likely many more obscured by post-abandonment midden in-fill and the encroach-

ing tuckamore (stunted spruce scrub forest). Midden and dwelling assemblages are

very rich in both faunal and artefactual material, reflecting the large amount of gar-

bage accumulation which in turn reflects the intensity of human occupation at the

site. While the taxonomic diversity of the faunal remains is limited, with an almost

exclusive focus on harp seals (Harp 1976; Renouf 1999; Hodgetts et al. 2003), the

artifactual material reflects a wide range of hunting, domestic and spiritual activi-

ties (Renouf 2004). The tool assemblage includes harp seal hunting equipment

(bone harpoons and stone endblades), butchering tools (chert microblades and

bifacial knives) and seal skin processing equipment (ground slate scrapers, chert

scrapers, bone awls).

On the basis of radiocarbon-dated dwellings, Harp (1976) and Erwin (1995)

characterize site evolution as an initial small population, followed by an increase in

population and a subsequent decline. We date these three phases of site develop-

ment at 1950-1550 cal BP, 1550-1350 cal BP, and 1350-1180 cal BP (Figure 4).

Throughout all phases, features suggest that the Phillip’s Garden dwellings were

considerably larger and more substantially constructed than the Groswater dwell-

ing structures (Renouf 2004).

Did this lengthy Palaeoeskimo occupation of the Bass Pond area (2950-1180

cal BP) change the local vegetation in any way? Human impact might be seen in the

changing vegetation and pond water conditions inferred from proxy data such as

fossil pollen and spores, algal remains and charcoal from Bass Pond sediments

(Figure 5).

POLLEN ANALYSIS AND HUMAN IMPACTS IN THE BOREAL

FOREST

Vegetation changes identified through the analysis of pollen records from the bo-

real forest of Canada have largely been ascribed to natural factors, such as climate.

In boreal Europe, where human influence on natural vegetation has been far more

profound, pollen analysts have been more ready to examine its effects (e.g., Behre

1986), for example by identifying the impacts of Neolithic agriculture on the forest.

Throughout much of western Europe, the transition from nomadic

hunter-gathering or semi-nomadic herding to settled agriculture occurred millen-

nia ago. However, in northern Scandinavia the Saami people still maintain to some

extent a culture based on semi-nomadic reindeer herding. Examination of modern,

or historically recent pollen assemblages from this area has provided comparative

information that has been used to identify small-scale prehistoric impact upon the
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forest (Hicks 1993; Aronsson 1994). A distinctive suite of herb and low shrub pol-

len taxa characterized the recently disturbed sites, with accompanying reductions

in the proportions of the dominant forest trees. A similar pollen signature was found

in a pollen profile from an archaeological site in northern Sweden, where Aronsson

(1994) was able to identify two phases of semi-nomadic occupation. These were

marked by minor decreases in the proportions of tree pollen and small increases in

the pollen of herbs, most notably Poaceae (grasses), with smaller amounts of

Rumex (dock), Artemisia (wormwood), Ranunculaceae (buttercup), and

Rosaceae.

Hicks (1993) identified more profound changes in pollen from peat at a site in

northern Finland, occupied in winter in the fifteenth and seventeenth centuries. The

changes included a marked decrease in the pollen of pine, the dominant forest tree,

and increases in Ericales (heaths), Poaceae, other herbs, and charcoal. The period

of disturbance was followed by a period with high values for birch pollen before the

regional pine forest was re-established. Hicks (1993) interprets this sequence of

changes as indicating first an increase in heaths as the forest became more open,

then an increase in herbs, especially grasses, as disturbance became more severe.

Increases of charcoal and of the pollen of Chamerion (Epilobium: fireweed) sug-

gested small local fires. Abandonment of the site led to forest regeneration, first by

birch, both tree and shrub, which was gradually replaced by the regional pine.
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Figure 4. Dated dwellings at Phillip’s Garden. H# refers to a dwelling excavated

by Harp (1976) and F# refers to a dwelling excavated by Renouf (2002). The vertical

bar represents the 1-sigma probability range for the calibrated radiocarbon date.

The small circle within each bar represents the median probability calendar age.



Many boreal trees are wind-pollinated and therefore prolific producers of eas-

ily dispersed pollen, whereas the herbs and shrubs growing on the forest floor and

on disturbed or open ground usually produce relatively small amounts of pollen

that is less readily dispersed. Some, such as the Ericales, are insect-pollinated.

Therefore, most pollen assemblages are dominated by pollen from wind-dispersed

plants and often contain a considerable proportion of pollen derived from far dis-

tant sources. Nevertheless, the Scandinavian workers, using pollen assemblages

derived from moss or peat samples, found that disturbance was expressed in the

pollen only close to a disturbed (archaeological) site. Therefore, only peat samples

collected close to a site would be expected to record the signal of the disturbance. In

contrast, samples from lake sediment, as in this paper, integrate the pollen rain from

a wider area, and can provide a broader if more diffuse regional signal.
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Figure 5. A sample of representative pollen grains and spores identified from Bass

Pond sediment core.



STOVE POND AS A CONTROL SITE

To evaluate the effects of prehistoric human disturbance on vegetation it is neces-

sary to establish baseline data from an undisturbed site. In the Port au Choix area

this site is the 4-hectare Stove Pond which lies on the coastal plain 11 kilometres

ESE of Port au Choix at an elevation of about 55 metres (Figure 1; Macpherson

1997). It is located on an inlier of Early Cambrian sandstone (Macpherson 1997).

Stove Pond lies between a raised bog to the west dominated by the mosses

Sphagnum and Cladonia and a moraine ridge to the east rising to about 70 metres

above sea level and supporting Abies balsamea-dominated forest (Bouchard et al.

1978; Grant 1994). Stream banks nearby support thickets dominated by Alnus

rugosa. A sediment core was obtained from the lake in July 1987 in a water depth of

1.43 metres. The top 105 centimetres of the 253-centimetre core was composed of

highly organic mud (>80% loss at 500�C), the base of the core consisted of clay

(Macpherson 1997).

Pollen diagram: explanation

A summary pollen diagram from the organic sediment from the Stove Pond core is

given in Figure 6. The principal y-axis shows the age of the sediment in calibrated

(calendar) years before present (cal BP), derived from five radiocarbon dates on

bulk organic sediment (Table 1). Only the period covering prehistoric human occu-

pation — the last 7000 years — up to the present is reproduced here. The secondary

y-axis shows sediment depth; variations in the scale indicate a reduction in the rate

of sediment accumulation since about 5000 cal BP. Percentages of individual taxa

or groups of taxa are shown on the x-axis, with values of less than 10% shown with

an exaggerated scale. Percentages of pollen grains are shown in black, with the

types grouped according to the nature of the taxa. It must be borne in mind, how-

ever, that some tree species are dwarfed in tuckamore (conifer scrub) or on bogs;

the nature of the pollen produced by these small plants is unaltered but the quantity

is much reduced. The final curve shows the concentration of pollen per millilitre of

sediment, a measure varying with the pollen productivity of the contributing vege-

tation and with the rate at which the sediment accumulated.

Percentages for spores (mostly ferns and fern allies) are shown in a striped pat-

tern; these percentages are calculated “outside the sum” (the sum for these taxa is

the pollen sum plus the total spore sum). Concentrations of Pediastrum (an aquatic

alga and indicator of the nutrient status and light transmissivity of the lake water)

and charcoal fragments (evidence of fire) are shown as histograms. Microscopic

charcoal fragments can be carried for long distances by the wind and do not neces-

sarily indicate fires in the lake’s catchment (Cwynar 1978). Indeed, forest fires are

very infrequent on the western coastal plain of the Great Northern Peninsula of

Newfoundland (Meades and Moores 1989).
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Pollen diagram: representation

Shortly after 7000 cal BP, when the record begins, more than 80% of the pollen ac-

cumulating in the sediment was Betula (birch), and birch pollen continues to domi-

nate the pollen profile throughout. Birch is not the major tree in the forest; today it

makes up only 7% of the merchantable forest of the Great Northern Peninsula

(Macpherson 1995). Its strong over-representation is the result of high pollen pro-
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Figure 6. Summary pollen percentage diagrams for the last 7000 cal BP from Stove

and Bass ponds.



ductivity and wind dispersal, together with the presence of tree birches of less than

merchantable size. The percentage of Picea (spruce) pollen (17%) is more closely

related to the proportion of merchantable spruce trees in the vegetation (20%),

while Abies (balsam fir) is greatly under-represented, less than 10% of the recent

total pollen representing 65% of the merchantable forest. The insect-pollinated but

widespread heaths (Ericaceae) are also under-represented.

Bog development

Based on the pollen assemblages, it appears that the composition of the forest at

Stove Pond 7000 cal BP was not greatly different from the present, with somewhat

less spruce and relatively more birch. At that time, however, the forest was proba-

bly more widespread than it is today, when it is confined to the well-drained slopes

of the moraine east of the lake.

By 6200 cal BP there is evidence of the beginning of a major change in the land-

scape as a whole, marked by the increase of the spores of Sphagnum. These mosses

grow on the floors of damp forests and the accumulation of their remains eventually

prevents the regeneration of trees in the process of paludification (Bouchard et al.

1978; Davis 1984). Peat thicknesses may eventually reach several metres, placing

the minerals in the underlying soil beyond the reach of plant roots. Those plants sur-

viving on the bog surface are specialized, such as Sphagnum itself, or stunted.

Increasing peat cover on the mineral soil diminishes the input of mineral sedi-

ment to the lake, reducing the rate of sediment accumulation. In the case of Stove

Pond this is apparent after 5000 cal BP, and explains the increasing pollen concen-

trations. In addition, the reduction of dissolved mineral input to the lake restricted

the growth of aquatic organisms such as Pediastrum.

The onset of paludification varied in time across the island of Newfoundland,

depending on the local moisture balance and topography. Davis (1984) found that

bog inception was more frequent before 6800 cal BP and after 4500 cal BP; an inter-

val of low Sphagnum values at Stove Pond coincides with the end of this period and

appears to represent dryer and/or warmer conditions.

Development of vegetation and interpretation

Between 7000 cal BP and the present the pollen record indicates that there were

changes in the composition of the forest. The proportion of spruce pollen increased

after 7000 cal BP, reaching a peak at 3800 cal BP, coincident with the maximum

charcoal concentration. Peak values for balsam fir pollen were registered from

4800 to 2000 cal BP, with a slight decrease around 4300 cal BP, coinciding with low

values for Sphagnum spores. At that time values for the pollen of “other trees”

(mainly Fraxinus (ash)) were at a maximum. It may be that ash grew closer to Stove

Pond than it does today, when it grows no further north on the west coast of New-

foundland than Bonne Bay. Betula (birch) pollen percentages declined irregularly,
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registering relatively low values 3800-3000 cal BP, with a further interval of low

values 1600-1100 cal BP.

All the shrubs and herbs represented in the pollen diagram can survive damp

conditions, and some require them. Since the proportions of shrub and herb pollen

and of fern spores fluctuate with that of Sphagnum, they appear to be related to the

development of the bog. Of the herbs, Cyperaceae (sedges) would have grown first

along streams, on “sedge meadows” (Bouchard et al. 1978) and at the edge of the

lake; later these plants would have grown on the surface of the bog. The taxa

grouped as “aquatic herbs” include Menyanthes (buckbean) and Utricularia

(bladderwort), and require or can survive in shallow water. Poaceae (grasses) in-

clude species that can grow in damp situations and on bogs, as do the Rosaceae, the

most frequent of the “other herbs.” Myrica gale (sweet gale) grows near water and

on bogs; its representation decreases with increases in the pollen of, first, Ericaceae

(heaths), followed by small (shrub) birch, Juniperus (common or creeping juniper)

and finally Salix (willow), a sequence suggesting changing conditions on the bog

surface. Dwarfed spruce and balsam fir trees may also have been present on the

bog, or in patches of tuckamore, although much greater amounts of pollen would

have been produced by the trees growing on the moraine to the east of the lake.

The spores of ferns (Filicales), clubmosses (Lycopodiaceae), spikemoss

(Selaginella) and horsetails (Equisetum) were produced by plants growing in moist

habitats in forest or tuckamore, or on wetland. Their record echoes that of Sphag-

num; abundances of all are reduced in the interval 5000-3000 cal BP, when peak val-

ues for the pollen of spruce and more temperate trees are registered.

The greatest charcoal concentration is registered at 4000 cal BP. There is no

pollen evidence to suggest that fire occurred in the catchment; however, fire occur-

rence and frequency may be greater in intervals of higher growing season tempera-

ture. Therefore, the occurrence of fire is consistent with other evidence of greater

summer warmth at this time. For instance, at Bass Pond, at the north coast of the

Point Riche Peninsula, the chironomid-based temperature profile indicates maxi-

mum Holocene warmth around 5000 cal BP (Rosenberg et al. this volume); a lag in

the response of terrestrial vegetation is to be expected.

BASS POND

Bass Pond is a small lake (~ 5 ha) lying at an elevation of 8 metres within 100 metres

of the shore of Port au Choix Cove, on the north side of the Point Riche Peninsula

(Figure 1). It was selected for its proximity to the Groswater Palaeoeskimo site of

Phillip’s Garden East, which is located 500 metres to the west (Figure 2; Renouf

1993).

The lake’s 30-hectare catchment is underlain mainly by the dolomitic Port au

Choix formation, the surface of which rises southward to the foot of a limestone
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cliff in the overlying Table Head formation (Bostock et al. 1983). The highest point

is at Crow Head, about 45 metres above sea level (Figure 2). A small cave at the

base of the cliff was found to contain human remains and artifacts of Groswater age

(Brown 1988; Renouf 1999). Small streams drain the wooded slope below Crow

Head, entering Bass Pond after passing through the bordering fen. A belt of scrub or

heath lies between the lake and the low sea cliffs (Bouchard et al. 1978; Northlands

Associates 1985).

The rather open woodland inland from the pond consists primarily of small

balsam fir (Abies balsamea) with white spruce (Picea glauca); white birch (Betula

papyrifera) and mountain ash or dogberry (Sorbus americana) are the only hard-

wood trees. The large pollen of Abies is seldom carried far by the wind, and degra-

dation of many balsam fir and spruce grains indicates that some pollen was carried

to the lake by streams or slope-wash. Larch (Larix laricina) is present, but its fre-

quently degraded pollen was not identified in the assemblage. Mosses form the

ground cover, including Sphagnum on wet sites, and the herb layer includes ferns

(Filicales) as well as a variety of flowering plants. Alder (Alnus) is not found in the

present vegetation although Alnus pollen does occur in the record (Figure 6). The

fen bordering the southern shore of the lake (Northland Associates 1985) supports a

varied vegetation including sedges (Cyperaceae), heaths (Ericaceae), shrub

birches, sweet gale (Myrica gale), dwarfed spruce, herbs and some Sphagnum.

The scrub between the lake and the cliff-top is dominated by heaths including

Empetrum, together with dwarf birch, dwarfed balsam fir and black spruce (Picea

mariana), juniper (Juniperus), sweet gale, willows (Salix) and sedges. Pollen from

this area could have been carried to the pond by onshore winds.

A 2.1-metre sediment core was retrieved from a water depth of 0.94 centi-

metres from a central sediment-filled karst depression in July 1987. Except at the

base, the sediment consisted of marl. A further core was retrieved in April 1993 to

obtain material for radiocarbon dating (Table 1) and was matched with the first by

pollen analysis. All of the radiocarbon dates, except for the basal sample, are on ter-

restrial macrofossils analyzed by atomic mass spectrometry (see Rosenberg et al.

this volume for a discussion of radiocarbon dates from Bass Pond).

Macrofossils were most frequent at sediment depths of 22-29 centimetres and

40-60 centimetres, and consisted principally of twig fragments. Balsam fir was the

most frequently identified species (P.J. Scott, pers. comm. 1996). Figure 6 is a sum-

mary pollen diagram from the upper part of the initial core. Sediment accumulated

most rapidly between 2200 and 1000 cal BP (40-10 cm) and particularly between

2200 and 2000 cal BP (40-30 cm), accounting for the low pollen concentrations in

this interval.

Pollen concentrations overall are much lower than at Stove Pond. The pres-

ence of Alnus pollen in proportions similar to those at Stove Pond, despite the cur-

rent absence of alder from the catchment, indicates that a component of the pollen

rain is wind-borne. To what extent, then, do the proportions of other wind-borne
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grains, especially Picea and Betula, represent the catchment’s vegetation? Pertur-

bations in the pollen curves for Picea and Betula coincident with a sharp decline

and subsequent increase in local Abies between 2200 and 1600 cal BP suggest that a

significant proportion of all these grains is of local origin and that trends in these

curves may match trends in the vegetation.

Before about 3000 cal BP the curves for the major taxa show few fluctuations,

suggesting no marked changes in the vegetation of the catchment. At 3000 cal BP

both Picea and Abies pollen increase at the expense of Betula, both “tree” (>20 ìm)

and “shrub” (<20 ìm) pollen types. This suggests that a proportion of the grains

classified as “tree” birch are in fact from shrubs. It follows that the conifer wood-

land in the Bass Pond catchment attained its greatest height and density at about

3000 cal BP.

Abies pollen maintained high values until 2200 cal BP, while Picea pollen de-

clined in abundance. After 2200 cal BP a change is registered in many taxa, coinci-

dent with a peak of charcoal, and the perturbation continued until 1800 cal BP.

Picea and Abies pollen declined rapidly, and then made a slow recovery. “Tree”

birch pollen increased to a maximum and then declined. Pollen from most shrub

and herb taxa show short-lived peaks in the 2200-2000 cal BP interval. However,

Salix pollen decreased in abundance and Sphagnum spores were reduced to very

low levels between 2200 and 1800 cal BP. Because these plants occur only close to

the pond, there appears to have been disturbance of the vegetation at the pond shore,

as well as more widely within the catchment.

Pollen from the aquatic herb Myriophyllum first appeared and peaked briefly at

2000 cal BP, and subsequently decreased in abundance and disappeared. This taxon

is noted as occurring currently in some eutrophic (nutrient-rich) lakes within the re-

gion (Bouchard et al. 1978), and a rare species, Myriophyllum sibiricum, was re-

corded in Bass Pond in the early 1990s (M. Burzynski, pers. comm. 2004). The

coincident increase in remains of the aquatic alga, Pediastrum (which continued

until 1400 cal BP), also suggests increased nutrient availability. The fire indicated

by the charcoal peak at 2200 cal BP may have released nutrients into the catchment

soils and thence to the lake (Cwynar 1978; Burden et al. 1986), as would

anthropogenic or other disturbances within the catchment.

The evidence for widespread vegetation change between about 2200 and 1800

cal BP, together with increased sediment deposition and fire, suggests considerable

disturbance in the drainage basin. The lack of evidence for a correlative disturbance

in Stove Pond points to a localized event on the Point Riche Peninsula. Even after

1500 cal BP, when pollen spectra largely resume their pre-disturbance values, fluc-

tuations in many taxa suggest further but less marked disturbance. Low abundances

of balsam fir and juniper pollen and of Sphagnum spores, together with increased

abundance of (shrub?) birch pollen at 1100 cal BP, indicate one disturbance epi-

sode. At 500 cal BP low spruce pollen abundance is accompanied by increases in

pollen from balsam fir, birch and other trees, a decline in juniper and very low val-
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ues for Lycopodium and Sphagnum. Because balsam fir, dwarfed spruce, juniper,

clubmoss, and Sphagnum together represent the vegetation surrounding the lake

and the coastal heath, these disturbances are interpreted as being confined largely to

the lake shore and coastal cliff top. The apparently low rate of accumulation of the

top 10 centimetres of sediment precludes finer temporal resolution of this part of

the record.

HUMAN IMPACT ON THE ENVIRONMENT

The clearest evidence for disturbance in the Bass Pond drainage basin appears at

2200 cal BP and is sustained for at least 400 years until 1800 cal BP. This coincides

with the end of the Groswater Palaeoeskimo occupation of the Phillip’s Garden

headland (2950-1820 cal BP) and the beginning of the Dorset occupation of

Phillip’s Garden (1990-1180 cal BP). Keeping in mind that radiocarbon dating is

imprecise and that temporal coincidence does not necessarily mean causality, we

nevertheless suggest three possible connections between the Bass Pond distur-

bance and human activities in its immediate vicinity. First, we suggest that the late

Groswater occupation may have caused the 2200 BP disturbance, primarily through

fire, but also through tree cutting and wood-working. Second, we suggest that peo-

ple modified the pond-edge vegetation by trampling during the Groswater and

Dorset occupations, spanning 2200 and 1800 cal BP. Third, we suggest that in-

creased nutrient input in the pond from 2000 cal BP onward might have been the re-

sult of Dorset sealskin processing.

Dealing with each in turn, it is possible that the Bass Pond disturbance was trig-

gered by a forest fire at 2200 cal BP, as indicated by the dramatic peak in charcoal at

this time. This could have led to associated changes in vegetation, including the

marked decline in Picea and Abies and a corresponding increase in shrubs and

herbs. This would have been a local rather than a regional forest fire, since there is

no record of it in Stove Pond. Although the fire could have been natural, the mod-

ern-day occurrence of fire on these northern coastal barrens is extremely rare

(Meades and Moores 1989), and the charcoal peak occurred during a period of par-

ticular cold, indicated by summer water temperatures in Bass Pond (Rosenberg et

al. this volume). An alternative possibility is that this forest fire was started by the

Groswater people who occupied the area. This likely would have been accidental,

because seal hunters would derive no particular benefit from the fire, unlike terres-

trial-based hunter-gatherers elsewhere who were known to set fires to attract herbi-

vores to the new post-fire vegetation growth (Cummins 2000; Williams 2002).

Either the hearths or the heated rocks, the main source of heat for the Groswater

people, could have started a local fire.

Wood-cutting or wood-working may be indicated by the four axes from

Phillip’s Garden East and one small gouge that was found at Phillip’s Garden West.
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Wood-working might have contributed to the decrease in Picea and Abies. This ac-

tivity might have produced the distinct band of twig fragments, mostly balsam fir,

at the 22-29-centimetre level that dates to approximately 2400-2000 cal BP.

Lakeside disturbance is also reflected in a marked reduction in the occurrence

of Salix and Sphagnum between 2200 and 1800 cal BP. Although the early period of

this reduction might be linked to the fire, its persistence over the longer term sug-

gests other contributing factors. One possibility is trampling first by Groswater and

later by Dorset people, as they engaged in pond-side activities. Sphagnum, which is

particularly vulnerable to trampling, does not return to pre-disturbance levels until

1400 cal BP.

There are elevated nutrient levels in Bass Pond at 2200-1800 cal BP, indicated

by increased concentrations of Myriophyllum and Pediastrum, the former peaking

at 2000 cal BP. There is also a sharp increase in sedimentation at 2200-1100 cal BP.

Initially this might have been a response to soil erosion in the drainage basin fol-

lowing the fire disturbance at 2200 cal BP; however, the sustained nature of the dis-

turbance suggests a more complex situation. Although shrub and herb taxa returned

to normal levels by 2000 cal BP, tree taxa do not show substantial recovery until

1500 cal BP, Pediastrum reached a maximum concentration at 1900 cal BP and re-

mained high until about 1400 cal BP when pre-disturbance levels were abruptly

re-established. Sedimentation rates remained high until 1100 cal BP. This contin-

ued disturbance, particularly the late peak and persistence of high Pediastrum con-

centrations and the increased sedimentation rate, may be related to activities of

Dorset people in the area following their occupation of Phillip’s Garden at 1900 cal

BP.

In addition, there is an intriguing temporal correspondence between high salin-

ity in Bass Pond and the beginning of Dorset occupation. Fossil chironomid assem-

blages in the Bass Pond sediments (Rosenberg et al. this volume) indicate that at

2000 cal BP there was a dramatic rise in salinity to 1.9 grams/litre. This salinity peak

persisted until 1600 cal BP and freshwater conditions returned to Bass Pond about

1100 cal BP, which corresponds to the abandonment of Phillip’s Garden by the

Dorset. Rosenberg et al. (this volume) speculate that a marine incursion, or the re-

working of marine sediments in the drainage basin may have been responsible for

this salinity peak. Alternatively, an activity that might be associated with the ele-

vated nutrient status and salinity of Bass Pond and the increased rate of sedimenta-

tion, is sealskin processing, in particular for the production of leather. We have

already suggested the possibility of sealskin processing for the Groswater occupa-

tion. However, given the increased size of the Phillip’s Garden site, and evidence

for more intensity of site use with an almost exclusive focus on harp seal, sealskin

processing might have been at a larger scale and have left its environmental mark.

Throughout the Arctic, sealskin is prized for its water-proof properties and is

an important raw material for tent covers, parkas and footwear (Balikci 1970).

Abundant faunal material from Phillip’s Garden demonstrates that the prime eco-
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nomic purpose of this large and intensively occupied site was the harp seal hunt. It

is highly likely that in addition to hunting seal for meat and fat, the Phillip’s Garden

Dorset processed the hides for garments and boots. Based on the ethnographic de-

scriptions of Inuit sealskin processing (Oakes and Riewe 1996) and sealskin pro-

cessing on the Great Northern Peninsula (Multimedia Creations 2002), several

sealskin processing tools can be identified, including bone awls, tabular slate scrap-

ers and chert scapers. Bone awls would have been used to punch holes in the skins

for lashing them to a frame. Tabular scrapers were specialized for removing the fat

from the hide (Gracie 2004) (Figure 7), and were the Dorset version of the ulu. The

multi-purpose chert end-scraper could also have been used to scrape the fat from

the skin, although likely after the initial and primary fat removal using the larger

slate scraper.

A recent detailed description of sealskin curing on the northern part, or Strait

coast, of the Great Northern Peninsula, provides contextual background for under-

standing the archaeological record. In this area, sealskin curing has a long tradition

thought to be borrowed from the Labrador Inuit (Firestone 1992, 1994). As de-

scribed by Bock (1991) and shown in detail in Multimedia Creations Inc. (2002),

after the seal harvest, pelts were separated from the seal carcass and rolled in salt to

preserve them until early summer. At that time as much as possible of the fat from

the inside of the pelt was removed using a curved knife, and the pelt was stretched

out on a wooden frame and placed in the sun to dry. Next was a dry scrape with a

metal scraper to remove still more fat; this tool was set in a handle so that the work-

ing edge was at right angles to the hide. This tool is larger than, but similar in work-
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Figure 7. An example of a tabular slate tool from Phillip’s Garden, interpreted as

sealskin scraping tools. The dime for scale is 1.7 cm in diameter.



ing edge to the Dorset chert scraper. Of particular interest to the discussion of the

rise in salinity in Bass Pond, the framed pelt was then placed in a freshwater pond

(Figure 8) and bacterial agents effectively “de-haired” the pelt, a natural process

which usually took three weeks. The last stage involved bark-tanning the pelt for

five to seven days in a salt-water solution of rinds (bark) from spruce, fir and birch

trees, before the skins were removed to dry.

While the Dorset would not have had access to salt to preserve the skins, the

salt content on the skin from its original seawater environment could be enough to

affect the salinity of Bass Pond, especially if a large number of sealskins were pro-

cessed at the one time. Or, more likely, if they tanned the skins at the location of

processing, Bass Pond, when finished they likely would have tipped the salt-water

and rind solution into the pond. Meanwhile, the decay that accompanied the re-

moval of hair would have increased lake nutrient status, perhaps leading to an in-

crease in amounts of the aquatic herb Myriophyllum and the aquatic alga

Pediastrum.

On this basis we propose that pelt curing activities in and near Bass Pond may

have led to eutrophication of the lake water between 1900 and 1400 cal BP. Similar

conclusions about human disturbance in pond sediments were reached by Douglas

et al. (2004) who documented elevated nutrient concentrations in a pond beside a

Thule Inuit whale butchering site (AD 1600-1200) on Somerset Island.
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Figure 8. Photograph of a sealskin (110 by 90 cm) submerged in a shallow fresh-

water pond to be de-haired by natural bacterial agents; near Green Island Cove,

on the northwestern coast of the Great Northern Peninsula.



CONCLUSIONS

Macro- and microfossil data from Bass Pond, Port au Choix, demonstrate that at

2200-1800 cal BP there were marked changes in the local environment, in particular

an abrupt decrease in the local spruce and fir forest, likely due to an intense and rare

forest fire; a persistent disturbance of pond-side vegetation; and salinization and

eutrophication of lake waters. We show that these changes were coincident with ad-

jacent Groswater and Dorset Palaeoeskimo occupations, and argue that their activi-

ties, such as tree cutting, wood burning and working, pond-side trampling, and seal

skin processing, were related to these disturbances. Further lake sediment analysis,

including diatoms and sediment geochemistry, is planned to refine the nature and

character of the disturbance events.
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