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CHAPTER 3 

Summary and Conclusions 

3.1 Summary 

The primary objective of this thesis was to test and refine the disturbance hi tory 

of Bass Pond reported by Bell et al. (2005). Paleolimnological investigation showed that 

a significant disturbance occurred between 2400 and 2200 cal BP. This suggests that the 

Groswater occupation of Phillip's Garden East may be responsible for the 

sedimentological disturbance of Bass Pond. However, archaeological evidence supports 

the hypothes is that Dorset sealskin processing activities are the source of the disturbance. 

This thesis began with an overall introduction to the Palaeoeski mo cultures of 

Newfoundland and the ites of Phillip ' s Garden, Phillip's Garden West, and Phill ip's 

Garden East. This was followed by a review of the harp seal migration relating to Port au 

Choix and an ethnographic description of sealskin processing procedures. Literature 

relating to the environmental impact of hunter-gatherer societies was reviewed, with 

particular focus on Canadian examples. Then, a brief introduction to environmental 

proxies used in palaeolimnological investigations was provided. The chapter concluded 

with an explanation of the current study, and possible implications of the results. 

The results of this investigation were presented in Chapter 2 as an academic paper 

in manuscript form. This began with an explanation of the project, followed by a 

summary of the archaeological context of the study area and a si te description. This wa 

followed by the methods and procedures used in this study. The results are then described 
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in detail , including a table of radiocarbon dates, and figures illustrating sediment core 

logs, sedimentation rates, pollen concentrations, and 8 15N levels. A detailed discussion 

section provides extensive interpretation of the data. The chapter ends with a summary 

and conclusion section , including a summary diagram of results from the investigation. 

Chapter 3, the final chapter, includes a detailed comparison of the recent 

investigation and that of Bell et al. (2005). This is followed by a discussion of the 

implications of this study in the broader scope of hunter-gatherer re earch, and finally a 

summary of the thesis. 

3.2 Study Comparison 

During their palynological investigation of Bass Pond Bell eta/. (2005) concluded 

that the vegetation disturbance observed within the pond sediments occurred from 2200 to 

1800 cal BP. This disturbance was identified by increased sedimentation rates, 

particularly from 2200 to 2000 cal BP, a peak in aquatic species Pediastrum and 

Myriophyllum at 2000 cal BP, and decreases in pond-side vegetation, particularly 

Sphagnum moss, from 2200 to 1800 cal BP. They indicated that the disturbance appears 

concurrent with both Groswater and Dorset Palaeoeski mo occupations near the pond; 

however, they suggest that the observed eutrophication of Bass Pond may have been 

caused mainly by Dorset sealskin processing activities. 

Building upon the previous investigation of Bell et al. (2005), this project set out 

to conduct a higher resolution study of the disturbance history of Bass Pond sediments 
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using palynology, sedimentation rates, and geochemistry. Although disturbance patterns 

appear to be similar in the current investigation, newly obtained radiocarbon dates from 

the 2007 Bass Pond sediment core show that this disturbance may have occurred slightly 

earlier than those reported by Bell et al. (2005). This is demonstrated by increased 

sedimentation rates from 2400 to 2220 cal BP, peaks of Myriophyllum at 23 10 cal BP and 

Pediastrum at 2270 cal BP, and a decrease of Sphagnum moss from 2360 to 2290 cal BP. 

Although the e disturbance events appear earl ier than those reported by Bell eta!. (2005) 

when considering calibrated median probability ages, the points actually refer more to age 

ranges. For this reason the two chronologies may actually be more similar than different, 

showing similar trends within an overlapping time range. Regard less, the dated 

disturbance in both this investigation (2400-2200 cal BP) and that of Bell eta/. (2005) 

(2200- 1800 cal BP) suggest that the vegetation disturbance began prior to the arrival of 

the Dorset at Phillip' s Garden ( 1990 cal BP). 

The addition of an independent variable further indicates the magn itude of the 

disturbance history of Bass Pond. Analysis of the 8 15N signature, used elsewhere to 

indicate marine mammal influence in freshwater bodies (Douglas et al. 2004; Hadley 

2007a, 2007b), shows that the isotope was present in high amounts, peaking at 2370 cal 

BP. This supports the hypothesi that sealskin processing activities were carried out in 

Bass Pond. Although this peak in 8 15N fal ls within the Groswater occupation, predating 

the Dorset arrival to Phillip's Garden, the signature actually begi ns the steady and rapid 

rise to this peak at 2570 cal BP. According to these dates, the cause of such an extreme 

increase is related to Groswater activities involving the pond. 
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The comparison of these two investigations reveals a significant chronological 

discrepancy; while Bell et al. (2005) attributed the disturbance to both Groswater and 

Dorset Palaeoeskimo based on their radiocarbon dates, the radiocarbon dates from the 

current study shows that it appears to be solely caused by the Groswater. Although this 

presents a considerable issue in interpreting the data, the concern may be exacerbated by 

methodological issues relating to radiocarbon dating. Radiocarbon plateaus, which are 

created by atmospheric variations of 14C/ 12C ratio, cause ambiguity in radiocarbon ages 

where the plateaus occur (Guilderson et al. 2005). Although the dates in question are 

s lightly younger than an established plateau period, which occurred from 2700 to 2400 

cal BP, the presence of such a methodological issue in proximity to this time period may 

explain the discrepancy. Despite the challenges associated with the two chronologies, it is 

like ly that neither is necessarily correct. The true chronology may fa ll somewhere in 

between the two, or perhaps overlaps both. Initially, this indicates that the chronology of 

vegetation di sturbance in Bass Pond sediments may be attributed to either the end of the 

Groswater occupation of Phillip's Garden East or the start of the Dorset occupation of 

Phillip's Garden. The broader 815N investigation, however, shows that the isotope levels 

began rising as early as 2900 cal BP, and most notably from 2570 cal BP, indicating that 

the possible marine mammal presence in Bass Pond sediments should be attributed solely 

to the Groswater. 
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3.3 Implications 

This investigation has shown that a palaeoenvironmental signature of ecological 

disturbance can be identified in Bass Pond. Although this contributes information 

regarding the activities of the Palaeoeskimo groups at the Phillip's Garden group of sites, 

the timing of such an event is somewhat problematic. The date of this disturbance, from 

2400 to 2200 cal BP, indicates that it can be attributed to the Groswater population; 

however, the archaeological evidence at the Phillip's Garden group of sites does not 

necessarily support this. 

The Groswater sites Phillip's Garden East and West are both relatively small in 

size, containing two dwelling structures (Renouf 1993). Although faunal material 

recovered from the sites include a high proportion of harp seal (Renouf 1993), the faunal 

remains recovered from the adjoining Dorset site are much more impressive. Phillip's 

Garden contains over 60 dwelling structures, most of which are larger and more 

substantial than those found on either Groswater site (Renouf 2003). Also, a very high 

proportion of faunal material recovered from Phillip's Garden has been identified as harp 

eal (Murray 1992; Renouf & Murray 1999; Hodgetts et al. 2003 ; Hodgetts 2005). This 

indicates that the Dorset occupation was much more intensive than that of the Groswater, 

and was more reliant on higher proportions of harp seal. In addition, the archaeological 

record shows that slate tools from the site are specifically geared towards sealskin 

processing, indicating this was an activity Dorset populations engaged in at Phillip's 

Garden (Knapp 2008). For this reason, it would be expected that large scale sealskin 

processing activities would have been carried out by the Dorset, and not necessarily the 
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Groswater. If the archaeological evidence at Phillip's Garden is any indication, it would 

seem that the dates acquired in this investigation are incorrect, appearing much older than 

the actual age of the disturbance. This is certainly a possibility, as the sediments analyzed 

are inherently disturbed. It is probable that macrofossils used for radiocarbon dating have 

been re-distributed throughout the sediment column as the substrate has been disturbed. 

Although this could easily account for the later age of the vegetation disturbance, it i Jess 

likely an explanation of the elevated 8 15N age, as the rise in values begins as early as 

2900 cal BP. It seems unlikely that subtle disturbances within Bass Pond could skew the 

geochemical record to such a degree. 

If the dates obtained for this investigation are correct, the assumptions that have 

been made regarding the Groswater and Dorset occupations of Phillip's Garden must be 

revisited. This introduces several questions relating to these occupations. If such a 

significant disturbance is related to Groswater cultural activities, particularly large scale 

sealskin processing, why does the archaeological evidence not support this? Additionally, 

if the Dorset were processing sealskin, a the evidence suggests, which method did they 

employ? If they were using the soaking method as the ethnographic information suggests, 

which pond were they using to do so? Although none of these questions are easily 

answered, it is clear that a disturbance did occur in the vicinity of Bass Pond, while the 

timing of this disturbance suggests an anthropogenic influence, particularly relating to the 

Groswater occupation of Phillip's Garden East. 

Although the Groswater tool assemblage from Phillip's Garden East does not 

appear to contain skin processing tools, perhaps the assemblage could be revisited much 
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like the Dorset assemblage from Phillip's Garden has been. Dorset ealskin processing 

tools were only identified after the assemblage had been re-classified, and use-wear 

analyses had been performed. With this consideration, perhaps Groswater skin processing 

tools from Phillip's Garden East have been previously overlooked or misinterpreted as 

well. If this is the case, although unlikely, there may be more archaeological evidence 

supporting this scenario than previously assumed. Although further investigations are 

needed to confirm this , it is clear that currently held assumptions regarding Groswater 

cu ltural activities at the site should be revisited. 

This investigation also leads to questions regarding the long-held notions of 

Groswater mobility. The currently held view is that the Groswater were highly mobile, 

travelling in smaller populations, and rel ying on a wide range of seasonal resources in a 

variety of locations (Renouf 1993; Leblanc 1996, 2000). The chronology of this analysis, 

however, suggests an extended spring and summer Groswater occupation of Phillip ' s 

Garden East, or perhaps are-visitation of the site to process skins outside the harp seal 

hunting season. Both of these options seem uncharacteristic based on what is known of 

Groswater populations; however, the disturbance reflected in Bass Pond sediments should 

not be ignored. Although it seems unlike ly that the conventional notion of Groswater 

mobility is incorrect, the results of this investigation suggest this concept be revisited. 

Alternatively, it may not be the idea of mobility that should be questioned, but rather the 

role of Phillip's Garden East. Perhaps this is a unique site within the Groswater 

landscape, viewed in a different way than other si tes in the region. With this in mind it 

would be advantageous to conduct further archaeological surveys, especially in areas 
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surrounding Bass Pond, to investigate the possibility of a more expansive Groswater site 

at this location. 

In addition to contributing to the knowledge base of Dorset and Groswater cultural 

activities at the Phillip's Garden group of sites, this investigation has also provided 

insight into the impact of hunter-gatherer populations on their environment. Although this 

area of research had previously been focused on European examples, several recent 

Canadian investigations have shown that environmental impact is not restricted to modern 

populations. Elsewhere in the Canadian arctic, for example, several investigations have 

shown that Thule Inuit whaling practices impacted freshwater ponds as early as 700 cal 

BP (Douglas et al. 2004; Hadley 2007a, 2007b). This investigation demonstrates that 

hunter-gather impact can be discerned in the environmental record as far back as 2400 cal 

BP, making this the o ldest evidence of hunter-gatherer environmental impact in Canada 

to date. 

These palaeolimnological studies illustrate that even activities perceived as having 

a lower impact on the environment, such as those associated with hunter-gatherer 

populations, can have lasting effects. These populations used natural materials found in 

their surrounding environment, with no access to synthetic materials traditionally 

associated with modern pollution and environme ntal degradation. Also, hunter-gatherer 

populations often Jived in smaller, nomadic groups as opposed to large settled 

communities, eliminating many of the environmental issues conventionally associated 

with these settings today. For these reasons, it is often assumed that hunter-gatherer 

populations had little impact on their surrounding environment. However, thi impact 
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appears much greater than previously understood. With this consideration, it would be 

advantageous for other investigations to focus on the broader landscape surrounding 

archaeological sites, including features such as small ponds which can provide val uable 

insight into cultural activities and environmental use in hunter-gatherer settings. 

Even though hunter-gatherer population lived off of the land and are viewed as 

having little to no impact on their surroundings, it is apparent that even smaller scale 

activities are capable of altering the natural environment. This investigation suggests that 

this is ca e with the Palaeoeskimo populations of the Phillip ' s Garden group of sites, 

particularly the Groswater. Although the chronology may be somewhat ambiguous, it is 

clear that Bass Pond ecology has been permanently altered by anthropogen ic cultural 

activities. 

3.4 Conclusions 

This investigation has applied a scientific methodology to quantify the 

e nvironmental impact of prehistoric hunter-gatherers on the landscape. Although some of 

the methodological approaches of this study have proven to be inherently problematic, the 

overall approach was successful and could be applied to other such limnological 

investigations. Future investigations must, however, keep several i sues in mind. When 

quantifying anthropogenic disturbance, the sediments in questions are, by definition, 

disturbed. This may lead to uncertainty within the results; however, notable trends may 

still be discernable. Many environmental proxies are sensitive to surrounding conditions, 
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and may encounter issues of preservation. Although this is challenging, it is unlikely that 

these issues will be a concern for all proxies. Finally, remain flexible and be prepared to 

adjust the project as need be. Methodological issues are often encountered in 

environmental research, but can be overcome, as is evidenced throughout this 

investigation. 

Throughout thi final chapter, several recommendations for future work have been 

presented. Many of these suggestions require a closer look at the Phillip ' s Garden East 

tool assemblage and a comprehensive archaeological survey surrounding Bass Pond. 

Additionally, further analyses of the previously obtained cores would be beneficial to rule 

out any uncertainty presented throughout this investigation. These analyses may include a 

comprehensive geochemical survey of the brownish marl layer to discern the origin of the 

color change, or further micro paleontological investigations of other potential 

environmental indicators (such as marine phytoplankton) to ru le out a possible marine 

incursion. It would also be advantageous to carry out similar investigations of other ponds 

in proximity to the Phillip's Garden group of sites. In doing so, the true influence of 

Palaeoeskimo populations on Bass Pond in particular can be identified. 

In conclusion, this thesis has shown that a major disturbance occurred near Bas 

Pond from 2400 to 2200 cal BP, which is concurrent with the Groswater occupation of 

Phi llip's Garden East. Presumably, this disturbance is related to cultural activities carried 

out at the site, and may be a result of sealskin processing activities. This serves as the 

oldest evidence of hunter-gatherer environmental impact in Canada. 
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APPENDIX 1 

Pollen Processing Procedures 

1. Add 0.5 ml of exotic Eucalyptus pollen to 1.0 ml of dried sediment sample in a plastic 

test tube 

2. Add 10 ml of 10% hydrochloric acid (HCI) to sample; wait until bubbles cease. Centrifuge 

and decant, wash with water, centrifuge and decant again 

3. a. Add 10% potassium hydroxide (KOH) solution, heating in warm water bath for 5 

minutes, stirring several times. b. Strain through Gooch crucible, discarding large 

particles. 

c. Wash with water, centrifuge and decant 

4. a. Add 10ml stock hydrofluoric acid (HF), stir with plastic rods. Leave in cold HF 

overnight, stirring occasionally. Centrifuge and decant. Add 10 ml warm 10% HCI, leaving 

in warm water bath for 20 minutes. Centrifuge and decant. 

b. wash with water, centrifuge and decant again 

5. Acetolysis 

a. Wash with 5 ml glacial acetic acid. Centrifuge and decant. 

b. Add 5 ml acetic anhydride, stir; add 4 drops of concentrated sulfuric acid 

(H2S04); stir. Heat in water bath for 5 minutes. Centrifuge and decant. 

c. Wash with 5 ml glacial acetic acid. Centrifuge and decant. 

6. Wash three times with water. Centrifuge and decant each time. 

7. Add 1-3 drops of safranin-0 solution; stir well 

8. Dehydration 

a. Wash twice with tertiary butyl alcohol (TBA). Centrifuge and decant each time 

b. Transfer to small vial with TBA. Centrifuge and decant 

9. Add silicon oil and leave uncapped, but covered with a tissue, overnight to evaporate 

TBA 

10. Put several drops of oil solution on slide. Warm slides on hotplate to ensure final 

evaporation ofTBA before covering with cover-slip 

• HCI dissolves carbonates 

• KOH disaggregates and removes humic acid 

• HF removes silicates 

• Acetolysis removes cellulose and hemi-cellulose 

• Dehydration removes water before silicon oil is added 
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APPENDIX 2 

Pollen Concentrations (grains/ml) 

*All samples were taken from the Glew core recovered from Bass Pond (BP-02) except for the lowermost samples which were taken from a 
percussion core as noted (BP-04) 

Sample Depth Picea Abies Betula Betula Myriophyllum Sphagnum Pediastrum Charcoal 

ID (em) tree shrub 

top 3 3602 2355 5749 1247 139 416 6303 2355 

9 7 18497 8968 14293 1962 841 1121 15414 20739 

15 10 18513 7002 11155 593 593 237 16733 19818 

17 11 8961 6655 11002 1065 177 444 19431 47025 

19 12 18519 6798 8439 1875 352 352 16057 16526 

21 13 7022 5174 10348 0 739 370 22175 6468 

23 14 10958 10259 13290 1399 233 699 28561 13406 

25 15 18915 11263 12706 1588 289 1011 20648 28012 

27 16 18896 13025 7338 734 183 0 7155 24216 

29 16.5 16968 9181 7787 1976 0 116 5927 38585 

31 17.5 8396 5820 9255 95 95 191 6011 13931 
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Sample Depth Picea Abies Betula Betula Myriophyllum Sphagnum Pediastrum Charcoal 

ID (em) tree shrub 

33 18.5 11362 8496 10952 1331 102 409 9724 16889 

35 19.5 15574 5866 9405 1416 0 0 9709 28620 

37 20.5 27567 21379 13502 2250 281 281 8439 22504 

39 21.5 13780 7462 8587 1840 0 102 8382 19013 

41 22.5 9849 7415 13672 3128 116 231 8922 24216 

43 23.5 7816 6788 15529 2057 309 103 5759 55124 

45 24.5 12444 6222 7644 1600 178 889 5955 51107 

47 25 16426 6712 12541 1590 530 0 2826 102091 

49 26 23356 7200 24585 2459 351 878 13697 68311 

51 27 9781 10213 16254 4747 144 1582 15535 21721 

53 28 17292 10435 14460 3578 149 447 15652 21317 

55 29 17557 9406 17557 1881 941 157 9562 20692 

57 30 12224 11823 23847 4810 1002 601 13827 31862 

59 31 54118 24599 15682 922 922 615 17834 40896 
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Sample Depth Picea Abies Betula Betula Myriophyllum Sphagnum Pediastrum Charcoal 

ID (em) tree shrub 

61 32 23288 18260 24876 11909 794 1852 21700 93416 

63 33 49660 31298 33385 2921 417 1252 47990 78037 

65 34 58371 18091 31063 1365 1024 1365 13313 68952 

67 35 41160 13720 26460 0 4900 0 18620 27440 

69 36 45996 18455 24702 1136 1136 284 19307 71265 

71 37 26258 19199 26258 12141 282 2541 12423 103337 

73 37.5 43609 12585 32195 2634 1171 1171 4976 82242 

75 38.5 56775 27823 25191 6016 0 752 19176 80462 

77 39.5 33800 21473 36186 795 2784 3976 3976 73962 

79 40.5 125094 36379 40847 2553 0 1276 5106 67015 

81 41.5 68230 36356 32870 17929 996 996 1494 38847 

83 42.5 58635 31875 29514 5509 0 787 6296 46042 

85 43.5 63894 32550 34961 2411 804 0 12859 58670 

87 44.5 47522 28428 46249 1273 424 2970 8910 118380 
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Sample Depth 

ID (em) 

04-50 

04-60 

60 

70 

Picea 

5220 

5323 

Abies 

3685 

4749 

Betula Betula Myriophyllum Sphagnum Pediastrum Charcoal 

tree shrub 

13307 

10482 

614 

983 

102 

82 

105 

614 

491 

10952 

20308 

16275 

10891 



Sample ID Lab ID 

BP-02-Top N-250 

BP-02-02 N-251 

BP-02-04 N-252 

BP-02-06 N-181 

BP-02-08 N-253 

BP-02-10 N-254 

BP-02-13 N-182 

BP-02-16 N-255 

BP-02-18 N-256 

BP-02-20 N-257 

BP-02-23 N-183 

BP-02-25 N-258 

BP-02-27 N-259 

BP-02-29 N-260 

BP-02-31 N-261 

BP-02-33 N-184 

BP-02-35 N-262 

BP-02-37 N-263 

BP-02-39 N-264 

BP-02-41 N-265 

BP-02-43 N-185 

APPENDIX 3 

6N15 Results 

Depth 

(em) 

0 

3.5 

4.5 

5.5 

6.5 

7.5 

9 

10.5 

11.5 

12.5 

13.5 

14.5 

15.5 

16.5 

17.5 

18.5 

19.5 

20.5 

21.5 

22.5 

23.5 

106 

Mass Analyzed Amount 615N 

(g) (%o) 

3.422 2.15 

4.063 2.17 

4.607 2.44 

5.070 2.34 

6.181 2.38 

7.257 2.31 

8.251 1.94 

8.342 2.23 

8.322 2.29 

8.319 1.9 

8.210 1.63 

8.323 1.9 

8.266 2.04 

8.232 2.04 

8.247 1.89 

9.173 1.71 

8.223 1.14 

8.233 1.03 

8.228 1.19 

8.093 1.33 

8.037 0.90 



Sample ID Lab ID Depth Mass Analyzed Amount c515N 

(em) (g) (%o) 

BP-02-45 N-266 24.5 8.037 1.39 

BP-02-48 N-267 25.5 8.024 1.74 

BP-02-50 N-268 26.5 7.787 1.82 

BP-02-53 N-186 28 7.121 2.05 

BP-02-56 N-269 29.5 6.745 1.93 

BP-02-58 N-270 30.5 6.541 1.97 

BP-02-60 N-271 31.5 6.285 2.47 

BP-02-63 N-187 33.5 5.782 3.37 

BP-02-66 N-272 34.5 5.744 3.43 

BP-02-68 N-273 35.5 5.797 3.36 

BP-02-71 N-274 36.5 5.769 3.62 

BP-02-73 N-188 37.5 5.699 4 .28 

BP-02-75 N-275 38.5 5.723 3.75 

BP-02-77 N-276 39.5 5.762 2.92 

BP-02-79 N-277 40.5 5.731 2.69 

BP-02-81 N-278 41.5 5.725 2.74 

BP-02-83 N-189 42.5 5.869 2.60 

BP-02-85 N-279 43.5 5.763 2.31 

BP-02-87 N-280 44.5 5.793 2.4 

BP-02-88 N-190 45 5.817 2.69 

BP-04-50 N-329 60 8.506 2.29 

BP-04-60 N-330 70 9.039 1.45 
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