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 It is important to note that I am not suggesting that the Sarah Burnee/Sarah 

Boston site was a rural tavern. Instead, I wanted a “control” on what social smoking for 

Anglo residents looked like. 

Potential tavern sites were evaluated for comparison based primarily on two 

criteria:  that they were in operation during a similar time period as the SB/SB site and 

were considered “rural.” Tavern owners who exhibited Loyalist sympathies were likely to 

have their establishments destroyed, and thus the Golden Ball represents one of the few 

Anglo-American taverns to have continued to operate after the Revolution. Excavators 

(Gary and Randall 2006:24) note that the archaeological deposits at the Golden Ball do 

not contain “stereotypical tavern waste” (i.e. “large quantities of materials related to 

leisure, smoking, and beverage and food consumption”) and posit that it may be related to 

the Golden Ball’s position as a rural tavern. However, they also note that this could be a 

result of the locations of previous excavations, which focused heavily on the ells as 

opposed to the main structure. 

 In addition to being “rural”, the Golden Ball was also one of only two taverns 

surveyed to occupy relatively the same date range as the SB/SB site. Isaac Jones received 

his inn license in 1770 and managed to keep the Golden Ball open until 1792 despite two 

serious political blunders in 1774 and 1775. In April of 1774 a mob ransacked the Golden 

Ball because Jones had made the unwise decision to purchase tea during a boycott of the 

wildly unpopular Tea Act. No serious damage occurred, but Jones again faced 

unfavorable press when in February of 1775 he allowed two British spies to stay at the 

Golden Ball. However, by 1777 he was contracted to move goods for the Continental 

Army and was considered a “probationary patriot” after signing on oath of allegiance 
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(Gambril and Hambrick-Stowe 1977). After his retirement from public life in 1792 the 

Golden Ball ceased to operate as a tavern. In 1803 Jones divided the property in half, 

willing the bar room, parlor, and kitchen to his son and leaving his unmarried daughters 

the kitchen ell and above bedroom. 

The Golden Ball has been the subject of five archaeological excavations related to 

the division of the property. The first professional archaeological investigation was 

conducted in 1977 and focused on the east ell. Additional investigations into the east ell 

occurred in 1983 and revealed that is was constructed in the 1780s, not after the tavern 

closed its door as was previously thought (Elia 1989; Gary and Randall 2006:21). 

Excavations were conducted again in 1988 behind the house to locate the barn and in 

1990 to investigate the south ell (the kitchen willed to Jones’s daughters) and the west 

lawn. Frederica Dimmick concluded that the area had been used for household trash 

disposal throughout the 19th century (Gary and Randall 2006:23). The most recent 

excavation was undertaken by the Andrew Fiske Memorial Center for Archaeological 

Research in 2006 and focused on the Northeast Lawn where excavators hoped to uncover 

evidence of the doorway to the 18th century tavern taproom. 

Excavators from the Fiske Center noted a “distinct depositional pattern” to the 

pipe fragments (Gary and Randall 2006:45). Test units 2 and 3, along the side of the 

house, contained the highest number of pipe fragments; the test units further away (TUs 4 

and 5) contained only 14 fragments combined. These deposits are interpreted as the result 

of tavern patrons throwing broken pipes out the taproom window and doors rather than an 

intentional trash deposit. While glass made up 10% of the total artifacts recovered, 

excavators recovered only 3 fragments of bottle glass from the tavern-era deposits (Gary 
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and Randall 2006:47). In contrast ceramic vessel fragments, which made up only 17% of 

the total artifacts recovered, were much more numerous in the tavern-era deposits. This 

supports the original assumption from the previous excavations (Dimmick 1991; Elia 

1989; DePaoli 1989) that as a rural tavern alcohol and tobacco consumption were 

downplayed in favor of food service. 

Ricardo Elia’s 1989 excavations recovered a total of 33 pipe fragments, 11 of 

which can be confidently attributed to the tavern era. Neil DePaoli’s 1988 survey of the 

rear yard turned up 4 stem fragments and 1 bowl fragment, while Frederica Dimmick’s 

1990 survey of the South Ell and West Lawn turned up 1 stem and 2 bowls, all of which 

came from a test unit along the south ell. Dimmick (1991) suggested that the area was 

used for the disposal of kitchen refuse in the early 19th century after the tavern closed but 

before Isaac Jones left the western half of the tavern to his son. DePaoli (1989) indicated 

that the lawn area was used for the disposal of household trash into the 20th century. 

Combined with the 2003 results of the Fiske Center excavations, the pipe fragment 

distribution suggests that the area of tobacco pipe usage was concentrated in the taproom, 

however, I focus mainly on the pipe material recovered by the Fiske Center project 

because this particular excavation was the only one that was concerned specifically with 

the building’s use as a tavern. 
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CHAPTER 4  

METHODS AND ANALYSIS 

The conclusions drawn by excavators about the SB/SB site (Law et al 2008, 

Mrozowski et al 2015) and the Magunkaquog meeting house (Mrozowski et al 2009) 

share a common theme of Native individuals using English goods in Native ways; 

whereas the assemblage from the Golden Ball Tavern represents how these same goods 

would have been used in an English context. To understand how smoking behavior was 

evolving in response to the changing socio-political landscape of southern New England, 

I required a metric to examine how the practice of smoking was being enacted and how 

identity may have been deployed at the SB/SB site. Practices are constantly being 

reproduced and brought from the past into the present each time they are acted out; 

however, because individuals are not perfect practices are not reproduced exactly each 

time. To understand how practices were being reproduced at the SB/SB site, I focused on 

the disposal patterns of pipe bowls and pipe stems as compared to curved glass. If the 

disposal patterns indicated that the two behaviors were correlated, it might indicate that 

the practice of smoking was becoming intertwined with the practice of drinking, was 

becoming more recreational, and not indicative of “democratized shamanism.” 

In addition to the distribution of pipe fragments, the ratio of bowl fragments to 

stem fragments is also important to understanding smoking behavior because Native 
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people were barred from being served in taverns (Bragdon 1981:27; Law 2008:126), 

meaning that access to smoking implements may also have affected the practice of 

smoking. Clay pipe studies have suggested that because of the length of pipe stems by the 

18th century a clay pipe was still useable even after its stem had been broken. Following 

this logic, as a general rule the number of pipe stems in an assemblage significantly 

outnumbers pipe bowls (Bradley 2000; Noel Hume 1969; Oswald 1975). Excavators of 

the Belcher Wintering Station site near Port Refuge in the Canadian high arctic analyzed 

both the distribution of pipe fragments and the ratio of bowl fragments to stem fragments 

within that distribution (Richie 1978). The distribution of pipe fragments indicated the 

areas of tobacco pipe usage on the site, while the bowl to stem ratio determined the type 

of pipe consumption (Richie 1978:135). The tendency of pipe stems to break means that 

there is a higher probability that they will be found on a site than pipe bowls; however, 

the presence of pipe stems alone does not necessarily imply smoking behavior as the stem 

could have fallen off as a smoker was passing through. They propose that when “a 

smoking population can travel away from its source of smoking supplies, there will be a 

low number of bowl fragments deposited at the source in relation to stem fragments”, but 

if the smoking population is restricted to the area around its source of pipes, “the number 

of bowl fragments in relation to stem fragments will be high because the bowls are being 

used and discarded there” (Richie 19878:135). Based on the premise that the longest a 

pipe stem ever reached was 12 inches, the ratios of bowls to stems should be 

approximately one bowl fragment for every four stem fragments in the first half of the 

18th century, and one bowl fragment for every one and a half to two stem fragments for 
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pipes manufactured after 1780, when pipe stem length began to shrink as the cutty style 

came into vogue (Bradley 2000:126-127). 

The second metric involved pipe bowl designs and decoration, which functioned 

as signals to the larger social group when the pipe is in use. The ability of the same 

material culture to possess different meanings in different contexts is the essence of what 

a symbol is (Hodder 1982:9). There is a body of evidence that suggests that the designs 

on white clay pipes may have appealed to Native people because they evoked certain 

aspects of Native spirituality. Excavators at the Magunkaquog site have argued that 

certain English goods were completely “subsumed into a Native cosmology (Mrozowski 

et al 2009:253), and at the Sylvester Manor site in New York it has been posited that 

certain decorative styles or marks on Dutch pipes, particularly the diamond pattern, may 

have also appealed to Native people based on their cosmology (Gary 2007:103). 

Additionally, the star iconography on locally made Chesapeake pipes in Virginia have 

also been correlated with Powhatan astrological observations and are believe to suggest 

tobacco smoke rising to the heavens and the Powhatan deities (Sikes 2003). Knowing that 

stone made pipes experienced a renaissance in 17th century southern New England and 

are documented as having spiritual significance and ritual importance, I analyzed the 

designs on both the Magunkaquog and SB/SB pipes for similarity to stone effigy pipes to 

determine if a similar phenomenon was taking place in New England. 

Pipe bowl and Pipe stem Design  

Three-hundred and seventy-five white clay pipe fragments were recovered from 

the SB/SB farmstead (Table 2). Of these, 89 fragments (79 bowls and 10 stems) were 
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decorated. Twenty-one fragments (18 bowls and 3 stems), separate from the decorated 

examples, bore maker’s marks typical for the time period. A mean date of 

 

1749 was calculated for the assemblage using Binford’s 

regression formula; however, because 31% of the pipe stem assemblage is made up of 

pipe stems with stem bore diameters of 4/64th of an inch, the Binford date cannot be 

trusted. Binford (1962) and others (Bradley 2000; Harrington 1978; Mallios 2005) have 

pointed out that the regression formula should not be used on pipe stems manufactured 

after 1770 because at this point pipe stem length begins to decrease, since prior to this 

date pipe stems could be as long as 14 inches. Harrington’s original histogram, upon 

which Binford’s formula is based, places pipe stems with bore 

Part Count 
bowl 234 
bowl/heel/spur 2 
bowl/stem 4 
bowl/stem/heel 2 
bowl/stem/spur 3 
heel 4 
mouthpiece/stem 1 
spur 1 
stem 123 
stem/heel 1 
Total 375 

Table 2 Count of Pipe Fragments by 
part, SB/SB site 
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diameters of 4/64th of an inch in 

the 1710 to 1800 range. As the dates of occupation for the SB/SB site are 1750 to 1830, 

we can safely assume that some of the pipe stems were manufactured after 1770 and are 

skewing the Binford date. 

The dates of manufacture for the marked pipes are consistent with the dates of 

occupation for the SB/SB site (Table 3), although pipes dating to the period when Sarah 

Boston was residing at the site by herself (1790-1830) are more numerous. The 12 

examples of the “TD” pipe, in particular the “tilde” (Oswald 1966) or “vine and grape” 

(Harris and Smith 2005) decorative motif above and below the letters (Figure 1), is 

particular to post-Revolution America and may have been manufactured especially for 

export from Great Britain (Oswald 1966:86). This design has been recovered extensively 

from both American and British army camps during this time (Oswald 1966; Larrabee 

1971). While the mark is believed to have appeared in the mid-18th century, by the 20th 

century the firm of Duncan McDougall of Glasgow alone possessed 22 variations 

Figure 1 Marked pipe from the SB/SB site (Photo credit:  Melody 
Henkel)  
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(Bradley 2000:112). The Gouda coat of arms noted in the table was initially used to 

distinguish higher quality “porcelain” pipes from the lower quality, “ordinary” variety, 

but in reality buyers confused the two to such an extent that the Dutch began marking the 

lower quality with the coat of arms and leaving the higher quality pipes unmarked 

(Larrabee 1971:62). 

Maker's Mark Count Part Date 

bit of vine and grape (TD) 2 bowl 1740-1800 

cartouche on base of heel, 13 under crown 
(Gouda coat of arms) 1 bowl/heel/stem post-1740 

cartouche on base of heel, 15 under crown 
(Gouda coat of arms) 1 bowl/heel/stem post-1740 

embossed IH within circle of railed dots 1 bowl unknown 

GW on heel 1 heel 1770-1825 

GW on heel 1 bowl/stem/heel 1770-1825 

illegible/indeterminate 2 spur unknown 

illegible/indeterminate because broken 1 stem unknown 

illegible/indeterminate because broken  1 spur unknown 

R, D or B (partial) 1 bowl 
1733-40, 
1749  

T with vine and grape (TD) 2 bowl 1740-1800 

T within a circle impressed, probably TD 
makers mark 1 bowl 1740-1800 

TD without vine and grape 2 bowl 
18th/19th 
century  

TD with vine and grape 3 bowl 1740-1800 

Total 20     

Table 3 Maker’s Marks, SB/SBsite  
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The designs on the decorated pipe bowls are also representative of the time period 

(Table 4), particularly the examples with leaves or fluting. This type is emblematic of the 

“heavy baroque style of decoration which would come to dominate the Victorian period” 

towards the end of the 18th century (Bradley 2000:114). Of the 89 decorated pipe bowls, 

23 are fragments of pipes with British royal coat of arms. Though they are only fragments 

of the flowering vine found on the Hanoverian coat of arms, their similarity to the 

complete example recovered from the Magunkaquog meeting house is obvious. These 

examples can be tentatively dated to 1770-1790 (medium sized leaves and some flowers) 

or 1780-1820 (smaller leaves and more flowers) by comparing them to the examples 

provided by Atkinson and Oswald (1980:382-9). The other 66 designs are either rim 

rouletted or have some variation on dots and lines. The exception to this is a dots and 

lines example, which also has a diamond pattern. The majority of these designs occur on 

bowl fragments that are two small to accurately tell what the complete design looked like, 

and therefore cannot be accurately dated. 

Decoration Count Part Date 
alternating solid and dotted 
lines 1 bowl indeterminate 
band of dots 1 bowl indeterminate 
armorial (embossed leaves on 
branch) 6 bowl 18th century 
embossed lines 3 bowl indeterminate 
embossed lines/dots 1 bowl indeterminate 
armorial (floral design, possibly 
sunburst) 2 bowl 18th century  
fluted 6 bowl indeterminate 
fluted with stars 1 bowl indeterminate 
armorial (fluting with leaf 
design) 1 bowl 18th century 
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illegible/indeterminate 17 bowl indeterminate 
impressed floral design 1 bowl indeterminate 
incised rim bands 1 bowl indeterminate 
lines, molded  1 bowl indeterminate 
lines, parallel, thin 1 bowl indeterminate 
molded 1 bowl indeterminate 
molded bands 1 bowl indeterminate 
molded bands with dots 1 bowl indeterminate 
molded bands with leaves 3 bowl indeterminate 
molded leaf/vine 2 bowl indeterminate 
molded lines, thick 1 bowl indeterminate 
molded lines, thin 1 bowl indeterminate 
molded, possibly floral design 1 bowl indeterminate 
molded, shell-like 2 bowl indeterminate 
molded, wheat design 1 bowl indeterminate 
pillar-molded, possibly vine 
design 1 bowl indeterminate 
raised lines 1 bowl indeterminate 
ribbed 1 bowl indeterminate 
ribbed molding 2 bowl indeterminate 
rouletted, ribbed with barley 
motif 2 bowl indeterminate 
rouletted, vertical incised lines 
with molded floral design 1 bowl indeterminate 
rouletting 10 bowl indeterminate 
rouletting, embossed lines 1 bowl indeterminate 
stamped linear and diamond 
pattern 1 bowl indeterminate 
armorial (embossed stars) 1 bowl/stem 18th century  
armorial (ribbed with leaf/vine) 1 heel 18th century 
bands of stamped dots alt. with 
solid line 1 stem indeterminate 
lines and dots 1 stem indeterminate 
molded 1 stem indeterminate 
molded, alternating dots, zig-
zags, and lines with KH 1 stem 1710-1750 
molded, dots 1 stem indeterminate 
molded, dots and lines 2 stem indeterminate 
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raised lines (on bowl) 1 stem/bowl/spur indeterminate 
molded bands 1 stem/heel indeterminate 

rouletting 1 stem/mouthpiece 18th century 
Total 89     

  Table 4 Decorated Pipe Bowls and Pipe Stems, SB/SB site 

 Seven hundred and fifty-nine white clay pipe fragments were recovered from the 

Magunkaquog meeting house (Table 5).1 Mrozowski et al (2009) note the stem bore dates 

suggest a period of occupation between 1700 and 1750. Of the 399 bowl fragments, 16 

had maker’s marks and one stem fragment had a maker’s mark on the heel. Unlike the 

SB/SB site, only one of the pipe bowls was decorated, with rim rouletting. The marks 

were typical examples that one would expect from the time period. 

Part Count 
bowl 370 
bowl/heel 1 
bowl/spur 1 
bowl/stem 26 
heel 1 
spur 3 
stem 353 
stem/heel 3 
stem/heel/bowl 1 
Total 759 

                                                      
1 According to the catalog, there should be 771 fragments.  Several issues arose when 
going through the catalog. Firstly, I physically counted more pipe fragments than were 
recorded in the catalog for 10 contexts. Secondly, for the 43 contexts where I counted 
fewer pipes than were recorded in the catalog, 36 of these contained pull tags, indicating 
the missing pipes did in fact exist and were physically located away from the collection. 
Thirdly, I counted 27 fragments that were labeled with contexts that were not present in 
the catalog at all. Rectifying these issues is beyond the scope of this thesis; therefore, I 
only addressed the pipes that I have physically accounted for in my analysis. 

Table 5 Count of Pipe Fragments by Part,    
Magunkaquog Meeting House 
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Armorial pipes, or pipes bearing the British Royal Coat of Arms, were 

manufactured beginning in the decades 1740-1750 and continued to be made after 1850 

(Atkinson and Adrian Oswald 1980:363).The coat of arms is typically that of the House 

of Hanover, which ruled the kingdoms of Great Britain and Ireland after the ousting of 

the Catholic House of Stuart in 1714 until the death of Queen Victoria in 1901. Bradley 

(2000:112) notes that “ethnic” or “patriotic” pipes became popular in the 19th century as 

pipe makers “began to cater to ethnic and national sentiments” (Table 6). 

Maker's Mark Count Part Date 
BI or BH on heel 1 stem/heel 1720-1750 
cartouche with I_, possibly C or G 1 bowl unknown 
indeterminate/illegible  2 bowl unknown 
indeterminate/illegible 3 bowl/stem unknown 
partial cartouche, no letters 1 bowl unknown 

RT 1 bowl 

1678-1713 
possibly to 
1720 

R TIPPET (possible, mark is cut off) 2 bowl 1713-1720 
R TIPPET in cartouche on bowl 1 bowl/stem 1713-1720 
R TIPPET in cartouche with RT stamped 
beside 1 bowl 1713-1720 
RI within circle 1 bowl/stem 1720-1750 
rim rouletted 1 bowl  unknown 
rosette within circle (incomplete) 1 bowl/stem 1720-1750 

royal arms (lion and unicorn) 1 bowl/stem/spur  1770-1790 

TD in heart cartouche with fleur-de-lis 1 bowl 
18th/19th 
century 

Total 18     
Table 6 Marked Pipe Bowls and Pipe Stems, Magunkaquog Meeting House 
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Excavators at the Golden Ball Tavern recovered 142 pipe fragments from five test 

units along the northeast side of the tavern, including103 stems and 39 bowls. Twelve 

bowl fragments had maker’s marks; eight of these had the initials “TD”, unsurprising 

given that the tavern was operating in the late 18th century. Information on whether or 

not these examples contained the tilde was unavailable. 

Pipe Fragment Distribution  

Pipe stems were concentrated in the SB/SB cellar/foundation (Figure 2), but in 

1938 the structure was demolished with a bulldozer and it was necessary to determine if 

the pipe stem distribution was the result of the post-depositional episode in 1938 or the 

18th century behavioral processes. Based on the distribution of curved glass and pipe 

stems in the cellar/foundation and trash midden, it was hypothesized that the deposition 

of pipes and curved glass were the result of smoking and drinking in the house while the 

deposition of flat glass and ceramics was the result of trash disposal. To test if these 

deposits were in fact related to the suggested behavioral practices and not the result of the 

bulldozing episode, ten bags of each artifact type from excavation units within the 

foundation were counted and weighed. 
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Figure 2 Distribution of Total Pipe Fragments, SB/SB site 

The result was that counts and weights for all artifact classes were correlated and 

highly significant, the result of behavioral differences in different contexts rather than 

post-depositional processes. The highest correlation was between the count and weight of 

flat glass (r = 0.993, p < 0.001), followed by pipe stems (r = 0.905, p < 0.001), pipe 

bowls (r = 0.691, p = 0.002), and curved glass (r = 0.656, p = 0.055) (Appendix A, Table 
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1). Pipe bowls were also highly correlated with pipe stems, suggesting that similar 

processes were involved in both the deposition and post-deposition of both elements of 

the pipe. Because curved glass had the lowest correlation between count and weight 

despite having an equal sample size, this suggested that curved glass was the “anomalous 

category” and subject to a different depositional process than pipe stems, whose counts 

and weights were highly correlated. 

The high density of pipe fragments in the cellar/foundation suggests that the 

smoking population in this case was confined to this particular area of the site, which 

makes sense if a large gathering was taking place within the home rather than during 

work outside the home. This is a departure from Anglo-American homesteads and 

plantations, where pipe stems were often concentrated around work areas (King 1988; 

McFaden et al 1999; Muraca et al 2003; Neiman 1980). The fact that pipe stem fragment 

weights and counts are so highly correlated in each unit further suggests that these 

deposits were the result of smokers breaking their pipe stem but continuing to use the 

pipe in the same vicinity. Pipe stems therefore probably were recovered where they were 

initially broken- in and around the home. 

Curved glass had the lowest correlation between count and weight out of all the 

artifacts, despite having a comparable sample size, suggesting that, unlike pipe stems, it 

was not being recovered where it was broken. If curved glass was subject to different 

disposal patterns, it could be as simple as discarding a broken bottle to keep the pieces 

from being stepped on. However, it could also indicate that unlike pipe stems, curved 

glass was being disposed of in a way that was not related to space in which it was used- 

in this case the house (cellar/foundation). 
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Spatial Analysis Using ESRI ArcGIS 

 

Figure 3 Distribution of SB/SB units by Refuse Area 

I analyzed the site using ESRI ArcGIS, dividing the SB/SB site into four 

analytical categories based on refuse area:  the cellar/foundation, the “yard”, the midden, 
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and “other” (Figure 3)2. The cellar/foundation again contained all excavation units that 

were wholly or partially within the boundaries of the house foundation. The units 

included in the midden were those that were identified with that feature, while the “yard” 

comprised units between the foundation and midden that contained evidence of an 

outdoor hearth as well as a sheet midden. The category of “other” was comprised mainly 

of units on the edge of the site that contained little to no artifacts and could not be linked 

to either of the refuse areas mentioned above. 

                                                      
2 There are two categories of “other” on Figure 3. The magenta units refer to the category 
“other” referenced in the text.  The blue units refer to units with null values.  
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Figure 4 Distribution of Curved Glass by Excavation Unit, SB/SB site 

 The distribution of pipe fragments and curved glass appear to be concentrated in 

the cellar/foundation while curved glass is also concentrated in the midden and yard 

(Figure 2, Figure 4). To determine if these apparent concentrations were random or the 

result of different disposal patterns, I measured the spatial autocorrelation of pipe and 
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glass distribution by units. This measures the degree to which they tend to be clustered 

together in space or dispersed. I used Morans I, a statistical measure of autocorrelation. 

The results of Morans I showed that both total pipe fragments (Moran’s Index = 0.21, z = 

8.96, p < 0.001) and total curved glass fragments (Moran’s Index = 0.15, z = 6.45, p < 

0.001) were clustered at the site. This test indicated that it was highly improbable that 

these artifact concentrations were accidental, rather, the clusters represented patterns in 

the material. 

I then focused on the artifact concentrations themselves, running a cluster analysis 

using Anselin Local Morans I to highlight where units with high counts of curved glass 

and high counts of total pipe fragments were clustered. Units containing curved glass or 

pipe fragments either contained high counts of these artifacts and were clustered or were 

randomly distributed. Units with high numbers of total pipe fragments were clustered in 

only the cellar/foundation; the other three activity areas- midden, yard, and other- were 

not significant (Figure 5). Interestingly, units with high numbers of curved glass were 

clustered not only in the cellar/foundation but in the midden and yard as well (Figure 6).  

I had initially hypothesized that if smoking and drinking behavior were correlated 

at the SB/SB site, it might mean that smoking practice was becoming intertwined with 

drinking, becoming more recreational and less spiritual. I further hypothesized that 

smoking and drinking behavior at the SB/SB and Magunkaquog sites would be similar, 

and would differ from smoking and drinking behavior at the Golden Ball tavern. The 

results of the Anselin Local Morans I, showing that both pipe fragments and curved glass 

were clustered in the foundation made it necessary to conduct further statistical analysis 

in ESRI ArcGIS to test this hypothesis. The clusters might suggest that bits of broken 
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pipes and curved glass were being disposed of immediately after they ceased to be 

functional in areas where smoking and drinking activity occurred; however, while this 

makes sense for the clusters of pipe fragments in the house and the midden, it is unclear 

why broken bottles and tumblers would be disposed of in the yard where food was being 

prepared in an outdoor oven. 

 

Figure 5 Anselin Local Morans I Results (Total Pipe Fragments) SB/SB site 
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Figure 6 Anselin Local Morans I Results (Curved Glass), SB/SB site 
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Figure 7 Standard Regression Results, SB/SB site 

Since there were no significant clusters of pipes in the yard to explain this pattern, 

I utilized a standard regression formula (using the ordinary least squares regression tool 
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in ArcGIS spatial analyst) where total pipe fragments per unit was the dependent variable 

and the total amount of curved glass per unit was the independent variable, to determine 

just how often the disposal of pipes would predict where curved glass was being disposed 

Total pipe fragments and curved glass were significantly associated (R2 = .35, F(1), p < 

0.000) . The standard deviation indicated that pipes could explain 35% of the variation in 

curved glass across the entire site, but units where pipes did not predict curved glass were 

most frequent in the yard (Figure 7). These units represent the greatest deviation from the 

expected results, the “residuals”. To see where these units clustered together, I ran a 

second cluster analysis, Anselin Local Morans I, on the residuals. The result was that 

units where pipes do not predict curved glass cluster in the yard and the southern portion 

of the midden (Figure 8). 
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Figure 8 Anselin Local Morans I Results (Residuals), SB/SB site 

 The portion of the yard where these units are clustered is located in excavation 

block C, where an extensive sheet midden was also found. Excavators believe that this 

was formed when heavy rains washed the top of the trash midden downslope. This also 
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explains why pipes do not explain curved glass in this particular area. As most pipe 

fragments were disposed of where they were broken, they were not thrown away in the 

midden along with broken bottles and tumblers and thus were not part of the midden 

portion that was washed downslope. Unlike a broken pipe stem, a broken bottle or 

tumbler would have posed a hazard to the drinker and would have been thrown out 

immediately while a broken pipe is still usable and its fragments small and easily 

overlooked. Since some pipe fragments were recovered from the midden, it is plausible 

that the amounts of curved glass and pipe fragments in this feature represent the efforts of 

Sarah Burnee and Sarah Boston to clean house after their guests had left. 

The dates of occupation of the Sarah Burnee/Sarah Boston site would further 

suggest that the ratio of bowl fragments to stem fragments should be 1:1.5 to 2. Table 7 

summarizes the ratios for the four activity areas. Per Richie (1978: 136), “in calculating 

this ratio, any portion of a bowl, including the shank-bowl juncture, is counted as a bowl 

fragment regardless of how much stem is still intact because the functional, smoking 

portion of the pipe is represented.” 

Refuse Area Bowl Fragment/Stem Fragment Ratio 

Cellar/foundation 1/0.66 
Midden 1/0.43 
Yard 1/0.66 
Other 1/0.60 

Table 7 Ratios of Bowl fragments to Stem fragments, SB/SB 

As indicated by Table 7, the ratio of bowl fragments to stem fragments in each 

area is closer to 1:1 than 1:1.5 or 1:2, while the average bowl to stem ratio across the site 

is 1:0.88. As a comparison, at the Belcher Wintering Station, the ratio of bowls to stems 

was 1:1.3. Richie (1978:136) calls this ratio “almost one to one” and concludes “tobacco 
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pipes were being consumed on the site to an intense degree…by a relatively immobile 

smoking population.” The ratio from the SB/SB is arguably closer to 1:1 than the Belcher 

site. While the residents of and visitors to the SB/SB site were not isolated in the same 

way as the Canadian naval expedition (by geography), their status as “others” placed a 

similar geographic restriction on where they could smoke, producing the bowl to stem 

ratio. 

The ratio of bowls to stems from the Magunkaquog meeting house foundation- 

399 bowl fragments vs. 360 stem fragments- is practically one to one as well. The 1:1.1 

ratio is even closer to 1:1 than the Belcher ratio, suggesting a smoking population 

geographically isolated near its source of their pipes.3 The lack of availability of GIS data 

from the Magunkaquog meeting house further prevented me from undertaking a 

statistical analysis similar to the one undertaken for the SB/SB site. Therefore, it is 

possible that these ratios do not truthfully represent areas of tobacco pipe usage. Unlike 

the Sarah Burnee/Sarah Boston site, however, the remains of only three wine bottles were 

recovered during the course of the excavations, indicating that alcohol was consumed at 

the meeting house in much smaller quantities than at the SB/SB farmstead, perhaps due 

to the fact that the meeting house also served as the residence of Daniel Gookin, the 

Superintendent of Indian Affairs, when he paid visits to Magunkaquog. Mrozowski et al 

(2009) noted that if the wine bottles do in fact represent evidence of consumption of 

                                                      
3 Additional pipe fragments at Magunkaquog were recovered were recovered from test 
units dug by PAL as part of their survey, (Stephen Mrozowski, personal communication 
September 22, 2016). However, it was unclear if the approximately 60 fragments were 
stem or bowl fragments in the documents that were available to me at the time of this 
writing. They have not therefore been included in these ratios. 
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alcohol by the Nipmuc then their presence would seem to run counter to Puritan 

teachings that condemned excessive liquor consumption (Mrozowski et al 2009: 450). 

The ratio of bowl fragments to stem fragments at the Golden Ball is 1:2.6, well 

above Bradley’s hypothesis for the end of the 18th century but in line with what Richie 

(1978) would expect of a transient population. This is likely due to the fact that a rural 

tavern would be less likely to supply pipes for patrons to use, requiring travelers to take 

their broken (but still useable) pipe with them after they moved on. 
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CHAPTER 5  

DISCUSSION  

Many authors writing about the SB/SB site have asked how Sarah Burnee, Sarah 

Boston, and other Native individuals utilized material culture to navigate a world that was 

rapidly changing. Some have suggested that the ceramic assemblage at the SB/SB site 

represents a “tactical and/or unintended mimicry” of European notions of domesticity 

that served to camouflage Sarah Burnee and Sarah Boston’s “otherness” in the eyes of 

their Anglo-American neighbors (Pezzarossi 2014:147), but this does not seem to be the 

case with smoking behavior at the site. The distribution of pipe fragments and curved 

glass suggest that smoking and drinking were not well correlated at the SB/SB site, as 

they would have been at English alehouses or urban taverns. The ratio of pipe bowl 

fragments and pipe stem fragments also might suggest that the farmstead and 

Magunkaquog meeting houses served smoking populations that were geographically 

restricted rather than transient, unlike rural taverns such as the Golden Ball. 

 The disposal patterns suggested that there were similarities in the smoking 

behavior at the SB/SB and Magunkaquog sites, but differences in smoking behavior 

between these sites and the Golden Ball tavern. The lack of correlation between white 

clay pipe fragments and curved glass at the SB/SB site suggests that smoking behavior 

and drinking behavior were not well correlated, and the lack of alcoholic beverage 
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containers and serving vessels at Magunkaquog suggests something similar. Only three 

wine bottles were recovered from the Magunkaquog foundation in contrast to the over 

700 pipe fragments, suggesting that smoking and drinking were linked even less so than 

at the gatherings at the SB/SB farmstead. Alcohol consumption seems to have been more 

acceptable at the gatherings at the SB/SB site than those at Magunkaquog, as evidenced 

by the identification of a minimum of 45 glass vessels, including 6 wine bottles, 15-20 

tumblers, 1-5 decanters, and 2 wine glasses at SB/SB (Law Pezzarossi 2008:83). The 

formal role that the Magunkaquog meeting house played in the community, including its 

use as a schoolhouse, is likely the reason for this disparity. Minimum vessel counts were 

unavailable for the Golden Ball glass assemblage; however, at least 9 vessels, including 

tumblers and goblets in addition to wine bottles, flasks, and pharmaceutical bottles were 

identified (Gary and Randall 2006:42), and both bottle fragments and stemware were 

found in the South Ell builder’s trench (Elia 1989:19). Although I was unable to 

undertake a similar spatial analysis at the Golden Ball, the disposal patterns of curved 

glass and pipe fragments appear to be unrelated to one another, based on the reports. 

Broken bottles and glasses appear to have been consigned to trash middens, while pipe 

fragments are concentrated outside of the taproom windows and were likely disposed of 

by simply tossing the broken bit of stem outside. 

While all three sites possessed pipe stem and pipe bowl designs typical of the late 

18th and early 19th century, particularly the ubiquitous “TD” pipe bowls, the differences 

in the ratios of bowl fragments to stem fragments suggested that the smoking populations 

in the Nipmuc communities were confined to an area in proximity to their source of 

pipes. Individuals who came to smoke at these gatherings knew that they could afford to 



64 
 

throw away the entire pipe, perhaps, in the case of the SB/SB site, the source was Sarah 

Burnee or Sarah Boston herself. However, the phenomenon can also be explained by 

suggesting that individuals who had to dispose of their pipes knew that they could easily 

return home and pick up a new one, and thus arrived at gatherings with the pipes that had 

been broken down to the point of being almost unusable. This would reaffirm that these 

structures served as a focal point for a community who resided close by. By contrast, the 

smoking population at the Golden Ball tavern would have been highly transient, which is 

consistent with the Golden Ball’s status as a rural tavern that accommodated travelers 

passing through on their way to or from Boston and would not have provided pipes to 

guests. 

In the course of the analysis of disposals patterns, it became clear that where all 

three assemblages were similar was with respect to the number of ceramics, which 

significantly outnumbered the amount of curved glass and pipe fragments (Table 8). 

Site Ceramics % of 
Total 

Pipes % of 
Total 

Curved Glass % 
of Total 

SB/SB 65 < 1 3 
Magunco 85 5 < 1 
Golden Ball 17 2 < 1 

Table 8 Percentage of ceramics, total pipe fragments, and curved glass of the overall percentage 

These data suggest an emphasis on food storage and/or preparation and service over 

alcohol consumption at all three sites. Amelie Allard (2010, 2015) has argued in her 

analysis of the faunal material at the SB/SB site that food sharing at the gatherings at the 

SB/SB site sprang from “deeply rooted traditions of communal sharing” in the Native 

American community that ensured the well-being of the entire community. By contrast 

Rockman and Rothschild (1984) suggest that the emphasis on food service at rural 
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taverns such as the Golden Ball was a business decision that came about because these 

types of establishments were not urban enough to successfully run a business on alcohol 

consumption alone. 

None of the white clay pipes recovered from either the SB/SB site or the 

Magunkaquog meeting house have designs similar to stone effigy pipes, which were 

usually carved in the shape of humans or animals, particularly birds (Turnbaugh 1976, 

Figure 9) and were considered to be living things imbued with souls (Rafferty 2004:19). 

 

Figure 9:  Stone Effigy Pipe from Rhode Island (Turnbaugh 1976:79, Plate 1A) 

Furthermore, while the final report on the SB/SB site (Mrozowski et al 2015) concluded 

that the presence of ceramics such as tin-glaze earthenware in later deposits indicated that 

they were being passed down from mother to daughter, the marked pipes at the SB/SB 

site do not show any evidence of being purposefully curated this way because the earliest 

pipes do not date to before the occupation of Sarah Burnee. 

While the designs on the pipes fragments from the SB/SB and Magunkaquog sites 

do not themselves suggest that the spiritual part of smoking practices was being 
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reproduced, we might infer that it was based on other lines of evidence. Despite running 

contrary to Puritan teachings, the amount and variety of grave goods, especially imported 

ones, in Native cemeteries increased throughout the 17th century (Brenner 1988; Crosby 

1988; Kelly 1999). Excavators have suggested that certain English goods recovered from 

the Magunkaquog meeting house, in use a century later, were also “subsumed into Native 

cosmology” and “prized for their spiritual strength” based on the inclusion of similar 

items in native cemeteries at Natick and Punkapoag (Mrozowski et al 2009:453). 

These grave goods included ceramics, bottles, metal cooking vessels, and clay 

pipes. In addition examining the list of grave goods in the Natick and Punkapoag 

cemeteries that were mentioned in the Magunkaquog report and analyzed by Kelly 

(1999), I examined the lists of grave goods recovered from four other Native cemeteries 

in southwestern Massachusetts and Rhode Island (Brenner 1988; Crosby 1988) and 

consulted reports analyzing the contents of others from New England (Nassaney 2004, 

Turnbaugh 1976). Smoking pipes of European manufacture were not present in all of the 

graves surveyed, but they were present, sometimes with stone pipes of native 

manufacture, clay pipes of native manufacture, both, or by themselves. In certain graves 

(Brenner 1988, Crosby 1988, Nasseny 2004, Turnbaugh 1976) clay pipes were always 

present with remains that had been identified as male; however, there were at least three 

female burials that contained white clay pipes, and one male burial that contained a clay 

effigy pipe (Kelly 1999:94). 

Some authors claim that this accumulation of European goods was a way for 

some native individuals to seize power as military loses and European disease eroded 
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traditional bastions of authority, and suggested that placing these goods in their graves 

insured their status in the afterlife (Brenner 1988:152,153). Others suggested that these 

same goods made their way into native graves because they were seen to possess great 

manit, or spiritual power because of their efficacy, strangeness, or association with the 

English God (Crosby 1988:184). When tobacco was smoked at the gatherings hosted by 

Sarah Burnee and Sarah Boston it was being done so almost a century after these burial 

practices. However, I do not believe that it is completely unreasonable to suggest that the 

act of placing European manufactured clay pipes into graves and the act of using them to 

smoke tobacco were structured by the same habitus, particularly if we are discussing this 

in terms of the evolution of practice. If the placement of not just stone pipes but white 

clay pipes in the graves of men AND women represents an evolution of smoking 

practice, then we can view two women (Sarah Burnee and Sarah Boston) smoking 

tobacco at community gatherings as an example of how women’s changing identities 

were contributing to its continuing evolution. 

After King Phillip’s War in 1675, many of the changes in gender roles that had 

already been occurring accelerated rapidly. Landlessness increased to the point where 

wandering became associated with native people in white consciousness (O’Brien 

1997:152); Sarah Boston herself was remembered as a wandering Indian woman (Law 

2008, Mrozowski et al 2007). Though whaling and military service created some 

semblance of semi-nomadic lifestyles for men, this left women without the kin networks 

that would have supported them when they were old, sick, or infirm. Native women often 

had to rely on their white neighbors who often charged them for care, which happened to 
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both Sarah Muckamaug and Sarah Boston. The Sarahs’ situations were not unique; many 

women lost their land when they were forced to sell it to pay off debts, often for in-home 

care. However this also represented a period of increased agency for native women as 

handicrafts allowed them entrance into the capitalist economy. “Artisanal activities” like 

basket making expanded beyond seasonal activities done during down time to a year 

round means of support (O’Brien 1997:150), and basket making implements were among 

the metal tools recovered from the SB/SB site (Law Pezzarossi 2014, Mrozowski et al 

2015). Including smoking as a part of their presentation of self may have been an 

additional way for Sarah Burnee and Sarah Boston to reflect this new agency and mark 

themselves as leaders in a community where women outnumbered men (Mandell 

19998:80). 

Does the evidence suggest that smoking behavior at the SB/SB site represented a 

persistence of a cultural practice? The evidence certainly does not suggest that smoking 

behavior was becoming intertwined with the consumption of alcohol as it was for their 

Anglo-American neighbors. Given that the SB/SB site was also a private home, this 

could have more to do with the personalities of Sarah Burnee and Sarah Boston than it 

does with reproducing broader social practice; however, the fact that the there is a larger 

number of pipe bowl fragments than pipe stem fragments suggests that it is not that 

simple. The archaeological evidence has affirmed that these women were not living in 

poverty but in a style on par with their Anglo-American neighbors (Law et al 2008; 

Mrozowski et al 2015; Pezzarossi 2014), even possessing ceramics that were common in 

households of the “middling sort” (Mrozowski et al 2015:155), a conclusion that the 
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makers marks and pipe bowl/stem decorations support. If this household was re-using 

broken pipes, it was not because they could not afford to buy new ones. Perhaps the same 

values that prompted these women to provide food for communal feasting prompted them 

to provide tobacco pipes to their neighbors as well. 

As I discussed in Chapter 1, white clay pipes, though manufactured by Europeans, 

were created in imitation of Native smoking pipes and sold to Native people, who 

incorporated them into a pre-existing tradition of smoking tobacco. This tradition has a 

rich history that has included many pipe forms, with the white clay pipe representing the 

latest in a long line of smoking implements. To consider a white clay pipe in the context 

of a Native household such as the Sarah Burnee/Sarah Boston farmstead to be a hybrid 

object rather than a “native object” would be, I believe, erroneous. If the essence of a 

hybrid object is the mixing of cultural differences (Liebmann 2015), it would be more apt 

for archaeologists interested in clay pipe studies to begin considering white clay pipes 

recovered from English sites as hybrid objects, which would highlight the conflict 

inherent in the practice of smoking for Europeans. For a society that insisted on its own 

religious and cultural superiority and regularly used that to justify enslaving others, it is 

ironic to consider that they became avid consumers of tobacco despite its centrality “in 

the religious practices of the pagan ‘savages’ whom they had conquered” (Norton 

2008:3). While I remain unsure if hybridity is completely useless to historical 

archaeologists, I do believe that when discussing Native sites it is better if hybridity is left 

in our theoretical quiver, so to speak. 
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Since the Nipmuc were denied federal recognition in 2004, archaeology has come 

to play a crucial role in their ongoing struggle to establish themselves as a continuous 

political entity. With so much at stake, I have made a conscious effort to focus my 

analysis on persistence rather than hybridity. My aim was to avoid inadvertently shifting 

the discussion towards how smoking practice had changed in the century immediately 

preceding King Phillips War and instead focus on how it persisted as a cultural form that 

had always been evolving. The evolution of tradition is not, and should not be 

interpreted, as a loss of authenticity, but rather as an example of cultural persistence. 

When we think of traditions in our everyday lives, we usually think of them as something 

that impedes change, persistent, unchanging, and old-fashioned (Pauketat 2001:1), 

because conventional knowledge tells us that traditions must be static in order remain 

“traditional”. Yet traditions are anything but static. They are in fact dynamic, constantly 

being brought from the past into the present and enacted by individuals and groups of 

people. Human beings make active choices, and “the process of social reproduction does 

not replicate society exactly” each time (Nassaney 2004b:337). Prior excavations have 

established that the Sarah Burnee/Sarah Boston site functioned as a gathering place for 

the local Hassanamesco, and this thesis has not uncovered any evidence to dispute this.  

Rather, the smoking evidence indicates that this site served a source of pipes for a 

geographically and socially isolated population who came together to reproduce a 

practice that reinforced group identity, but in a way that helped them navigate a changing 

world.  
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APPENDIX A 
 

REPORT ON COUNT VERSUS WEIGHT OF PIPE AND CURVED GLASS FRAGMENTS 
AT THE SARAH BURNEE/SARAH BOSTON FARMSTEAD, JOHN STEINBERG 
JANUARY 28, 2014 

Counts and weights for glass and pipes are generally correlated (Table 1).  The 
correlation is complex and is probably the result of behavioral differences in different 
contexts, rather than post-depositional processes.  The relationship with the most 
significant correlation is the count of flat glass against its weight (Figure 1) and that 
relationship has an R2 of over 0.98 (where the count explains over 98% of a flat glass 
sample’s total weight—Figure 1).  Also highly correlated are the count of pipe stems and 
their weight (Figure 2). The third most significant correlation is the count of pipe bowls 
against their weight (Figure 3). All of these are highly significant. Additionally, the count 
of bowls is highly correlated with both stem counts and weights.  This suggests that 
similar processes were involved in both the deposition and post-deposition of both 
elements of pipes.   Bowls are also significantly correlated with flat glass (both counts 
and weights) but not curved glass.  Interestingly, the count of curved glass is not 
significantly correlated with its weight (Figure 4).  However, the R2 is still high (0.43), 
but not nearly has high as the other categories.  Although the sample is somewhat smaller 
(n=9) than the pipe database (n=17), the correlation of flat glass (n=9) is the strongest of 
any of the correlations, suggesting that curved glass is the anomalous category.   
Specifically, the depositional processes that account for curved glass is different than 
pipes or flat glass. 
Table 1. Pearson correlations of counts and weights of a sample of unit-levels.  Bold numbers indicate the correlations 
between an artifact category’s counts and weights. 
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Figure 1 Counts vs. weights of Flat glass by unit. 
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Figure 2 Counts vs. weights of pipe stems by unit. 
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Figure 3 Counts vs. weights of pipe bowls by unit. 
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Figure 4 Counts vs weights of curved glass by unit. 
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