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Chapter Nine
Organic Materials
As noted in Chapter Seven, organic materials are not preserved well in acidic New England soils, unless
they have been chemically altered, either by burning or by incorporation into alkaline deposits (such as
shell middens) which act to neutralize soil acid. At the Little League site, there is no evidence of the
second of these processes, so pre-Contact macroscopic organic materials are restricted to those which
were subjected to burning. These include charcoal, charred nutshell, calcined bone, charred seeds,
marine shell, and partially combusted wood fragments – the latter two categories are presumed to
derive from post-Contact contexts at the site. No systematic attempt was made during excavation to
retrieve organics from the A1 and A3 horizons, since it was presumed that these would be either of
recent origin or out of context. It was for this reason that ¼ inch screens were used in these horizons.
Once the B zone was reached, excavators switched to 1/8 inch screens to enhance the likelihood of
retrieving pre-Contact organics, as well as microdebitage. In addition, during the 1998 season, an
experimental program of wet-screening of samples from feature soils was undertaken, using 1/16 inch
screening with flowing water, in hopes of retrieving even smaller organic items. The results were rather
disappointing, most likely due to the extreme rockiness of the soil, which precluded the survival intact of
these materials, and the program was abandoned after that season.

A. Macrofossil Remains
1. Charcoal: (see Figures 9A.1.1-2)
A total of 58,256 pieces of charcoal were recorded from all operations at the site. By level,
these were distributed as follows:
Terrace
1
2
3
Total
A1
138
4
518
660
A3
944
228
3,284
4,456
A4
0
1
232
233
B1
3,116
83
1,298
4,497
B2
27,617
2,593
15,937 46,146
C1
737
156
243
1,136
Balk
83
40
824
947
Burrow
3
0
0
3
Fill
0
56
49
105
Root
5
0
0
5
Wash-In
7
1
42
50
Surface
0
23
0
23
Unknown
0
0
0
13
Total
32,650
3,185
22,427 58,256
Figure 9A.1.1: Distribution of Charcoal by Level by Terrace
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Figure 9A.1.2: Horizontal Distribution of Charcoal
Density per square meter was highest on Terrace One (514.17), followed by Terrace Three
(132.31) and Terrace Two (89.65). Charcoal was found in three high-density cells, S20E110 on
Terrace One and S25W40 and S80W40 on Terrace Three, constituting 58.83% of all excavated
charcoal. There were two cells on Terrace One, one cell on Terrace Two, and three cells on
Terrace Three with moderate densities of charcoal; and 83 cells on Terrace One, 35 cells on
Terrace Two, and 110 cells on Terrace Three with low densities greater than zero. The variancemean ratio was 975,947.07, the highest for any organic material. One cell, containing Feature
#187, a hearth, had a density approaching 17σ. It is certainly no coincidence that the features
with the highest frequencies on all three terraces tend to be hearths and firepits from which
charcoal samples were extracted for radiocarbon dates.
On Terrace One, charcoal was found in Features #136 (5), #139 (8); #140 (5); #141 (2); #142 (22);
#145 (5); #146 (57); #150 (31); #151 (8); #153 (5); #154 (90); #155 (1); #156 (22); #157 (5); #158
(7); #159 (260); #161 (3); #162 (5); #163 (3); #165 (390); #166 (2); #167 (1); #168 (24); #170 (31);
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#171 (44); #174 (10); #175 (55); #176 (97); #177 (2); #178 (15); #179 (16); #181 (5); #182 (32);
#183 (2); #185 (32); #186 (8); #187 (25,253); #188 (60); #191 (9): #195 (861); #196 (7); #197
(151); #202 (9); #206 (2); #208 (23); and #210 (5). The recoveries from Feature #187 are more
than 6σ above the mean of 601.96, and this significantly skews the distribution. If it is
eliminated, then the recoveries from Feature #195 are above 6σ above the new mean of 54.16,
while those from Feature #165 are above 2σ above the mean. Fragments from Features #136,
#141, #142, #1415, #148, #151, #154, #155, #156, #157, #158, #159, #161, #162, #163, #167,
#168, #170, #176, #177, #181, #182, and #184 were identified as oak (Quercus sp.); fragments
from Feature #154 were identified as dogwood (Cornus sp.); fragments from Features #155 and
#176 were identified as maple (Acer sp.); fragments from Features #158 and #170 were
identified as pine (Pinus sp.); fragments from Feature #159 were identified as hickory (Carya
sp.); and fragments from Feature #168 were identified as sycamore (Platanus sp.) (Jacobucci
and Trigg, 2012)
On Terrace Two, charcoal was found in Features #1 (12), #2 (26); #3 (6): #4 (3); #6 (1); #12
(1,103); #11 (5); #13 (2); #17 (6); #213 (54); #214 (11); #216 (1); #217 (3); #218 (224); #220 (87);
#221 (105); #222 (13); #226 (43); #227 (231); #229 (43); #230 (10); #231 (5); #232 (8); #233 (3);
#235 (1); #236 (307); and #241 (42) (Largy 1997; Jacobucci 2021). The recoveries from Feature
#12 are above 5σ above the mean of 86.00, while those from Feature #218 are above 2σ above
the mean. Samples taken for radiocarbon dating from Features #12, #218, #221, #226, and
#236 were not subjected to microbotanical analysis. For the remaining samples, Jacobucci
(2021:3) indicated that
Specimens were identified to the most specific taxon possible (family, genus, or
species), but nevertheless, due to factors such as fragment size, condition, preservation,
irregular anatomical growth patterns, and limitations imposed by the COVID-19
pandemic, many fragments could only be identified to broader categories. These
include hardwood, softwood, diffuse and ring porous and, the broadest categories of all,
unidentified hardwood and wood.
Despite these limitations, charred oak (Quercus sp.) fragments were the most ubiquitous and
were identified in eighteen features. Other ring porous hardwoods that were recovered in this
examination were Carya sp. (hickory) and Castanea sp. (chestnut). Features #213, #218, #231
and #241 contained a small quantity of Carya sp. fragments and Feature #236 contained some
charred wood particles that were identified to the Quercus sp. /Castanea sp. (oak/chestnut)
category. A few of the examined features contained a variety of charred wood fragments such
as Features #218, #220, #230, #236, and #241. All of these features contained Quercus sp.
fragments. Charred particles identified as diffuse porous were recovered in thirteen features;
however, as mentioned earlier for this analysis they could not be identified to species. A
number of specimens for this analysis were identified as vitrified wood and vitrified hardwood.
These samples were recovered in eleven features. Vitrified wood is thought to have been
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produced by high firing temperatures; however, some studies have shown rather that a more
controlled burning creates this effect (Pelling 2012).
On Terrace Three, charcoal was found in Features #9 (65); #19 (409); #20 (162); #22 (1); #26
(404); #27 (1,901); #28 (224); #29 (1); #32 (36); #33 (13); #34 (60); #35 (9); #36 (186); #40 (101);
#44 (43); #45 (1); #46 (2,170); #49 (93); #50 (103); #55 (35); #56 (1); #63 (1); #64 (1); #65 (2); #66
(109); #67 (145); #69 (1,069); #70 (1); #71 (124); #72 (69); #74 (167); #75 (4); #78 (76); #79 (2);
#83 (547); #84 (40); #85 (19); #86 (119); #87 (1); #89 (15); #91 (1); #94 (1); #95 (1); #96 (471);
#98 (272); #99 (205); #101 (32); #102 (43); #103 (78); #105 (16); #106 (74); #108 (12); #109 (3);
#110 (8); #111 (1,480); #112 (5); #113 (76); #114 (43); #115 (6); #116 (27); #117 (9); #118 (230);
#121 (21); #122 (21); #123 (3,838); #124 (30); #125 (56); #126 (238); #127 (30); #130 (11); and
#134 (34). The recoveries from Feature #123 are above 6σ above the mean of 223.96, while
those from Feature #46 are above 3σ above the mean, and those from Features #27 and #111
are above 2σ above the mean. The majority of identifiable charcoal fragments from Features
#19, #20, #27, #28, #34, #36, #40, #46, #49, #50, #66, #83, #84, #86, #87, #96, #98, #99, #101,
#102, #105, #111, #112, #113, #114, and #126 have been identified as oak (Quercus sp.); while
fragments from Features #19, #20, #27, #34, #36, #87, #89, and #99 have been identified as
pine, spruce, or larch (Pinaceae); fragments from Feature #46 have been identified as beech
(Fagus sp.); fragments from Features #19 and #27 have been identified as walnut or hickory
(Juglandaceae); fragments from Features #27, #46, and #86 have been identified as birch
(Betula sp.); fragments from Features #20 and #27 have been identified a mountain laurel,
rhododendron, or high bush blueberry (Ericaceae); fragments from Features #36, #49, 69, and
#112 have been identified as maple (Acer sp.); fragments from Features #36 and #123 have
been identified as ash (Fraxinus sp.); fragments from Feature #98 have been identified as willow
(Salix sp.), and fragments from Features #28, #83, #96, and #123 have been identified as hickory
(Carya sp.) (Largy 2000, 2004, 2007, Largy and Jacobucci 2008, Jacobucci and Bowes 2009). All
of these taxa are components of a mixed hardwood/softwood forest, and as indicated in
Chapter Two, most of them can be found on the site today.
Jacobucci (2021:7) has suggested that the emphasis on hardwoods may be due to the fact that
they have a tendency to burn longer, provide more heat value, and perhaps were more
numerous nearby. Softwoods are more apt to spark and may not have been favored near
habitation sites (Harlow 1957: 34). This could also suggest that hardwoods were more
numerous in the area and easier to access than softwoods; however, recovered charred
softwood fragments indicate that softwoods also grew in the immediate vicinity.
2. Bone: (see Figures 9A.2.1-2)
A total of 302 pieces of calcined or uncalcined bone were recorded from all operations at the
site. By level, bone was distributed as follows:
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Terrace
1
2
3
Total
A1
1
0
4
5
A3
11
22
151
184
B1
1
1
4
6
B2
15
8
71
94
C1
0
1
0
1
Balk
1
2
1
4
Fill
0
4
0
4
Reexcavated
0
0
1
1
Surface
0
3
0
3
Total
29
41
231
302
Figure 9A.2.1: Distribution of Bone by Level by Terrace

Figure 9A.2.2: Horizontal Distribution of Bone

263
Densities per square meter were highest on Terrace Three (1.36), followed by Terrace Two
(1.15) and Terrace One (0.46). It is likely that most, if not all of the bone found in the A zone
was from post-Contact farm activities. Due to poor preservation and the fragmentary nature of
the specimens, none of the bone from features could be classified any more precisely than
“small mammal” or “large mammal” (Largy 2014). The “large mammal” bone was most likely
from deer (Odocoeilus virginiana), given that this is the dominant large mammal species in the
area throughout the Holocene.
Horizontally, bone was found in six high-density cells: S45E115 on Terrace One, S14E05 on
Terrace Two, and S05E/W00, S40W05, S40W35, and S50W05 on Terrace Three. There were two
cells Terrace Three with moderate densities. There were 4 cells on Terrace One, 10 cells on
Terrace Two, and 34 cells on Terrace Three with low densities greater than zero. Its variancemean ratio was 83.83. The percentage of excavated bone fragments in high-and moderatedensity cells was 46.5%. No cells had more than 12σ in frequency.
On Terrace One, bone was only found in Feature #175 (15). On Terrace Two, bone was found in
Features # 10 (1); #220 (3); #221 (1); and #243 (3). On Terrace Three, bone was found in
Features #19 (1); #27 (1); #29 (1); #36 (11); #49 (1); #69 (2); #74 (1); #80 (1); #83 (1); #86 (2);
#113 (2); and #126 (47). The recoveries from Feature #126 were above 3σ above the mean of
5.92. Two fragments from the A3 zone of a unit on Terrace One were identified as turtle bone,
possibly painted turtle (Chrysemis picta). As noted in Chapter Two, the site is a habitat for this
species.
3. Shell: (see Figures 9A.3.1-2)
A total of 150 pieces of marine shell (mostly oyster, Crassostrea sp.) were recorded from all
operations at the site. By level, shell was distributed as follows:
Terrace
1
2
3
Total
A1
0
0
5
5
A3
1
1
20
22
B2
0
0
3
3
C1
0
5
0
5
Fill
0
3
7
10
Surface
0
105
0
105
Total
1
114
35
150
Figure 9A.3.1: Distribution of Marine Shell by Level by Terrace
Densities were significantly higher on Terrace Two (2.78 per sq. m.) than on Terrace Three (0.21
per sq. m.), with very low densities on Terrace One (0.02 per sq. m.). However, this disparity is
largely due to the preponderance of marine shell (69.5%) recovered from the surface, while
14.6% was from the A3 zone, 6.7% from the fill, and 3.3% from the A1 zone. Only 3 fragments
were recovered from the highest 5 cm of the B2 zone on Terrace Three, in Features #74 (1) and
#126 (2) -- and both features were in an area on the eastern edge of Terrace Three, from which

264
most of the topsoil had been stripped. The scarcity of shell from the First Terrace and from
excavated units on the Second Terrace further suggests that all of the shell may be regarded as
being of recent, post-Contact origin.
Horizontally, there were two cells on Terrace Two (N15E35 and S135E15); and three cells on
Terrace Three (S40E/W00, S50E/W00, and S55E/W00) with a high density of shell, as high as 11σ
above the mean. There was one cell on Terrace Two and six cells on Terrace Three with
moderate densities; and seven cells on Terrace Three with low densities greater than zero. The
distribution of these cells is striking: seventeen of them are within 15 meters of the eastern
edge of the Third Terrace (85.0%), which as noted above showed signs of topsoil stripping. The
variance-mean ratio was 1.85, the lowest for any organic material. The percentage of excavated
shell in high- to moderate-density cells was 82.7%.

Figure 9A.3.2: Horizontal Distribution of Shell
4. Nutshell: (see Figures 9A.4.1-2)
The presence of nutshell at the site is indicative of a late Summer – Fall occupation. A total of
76 pieces of charred nutshell were recorded from all operations at the site. By level, nutshell
was distributed as follows:
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Terrace
1
2
3
Total
A1
0
8
0
8
A3
0
1
1
2
B1
7
31
0
38
B2
2
1
19
22
C1
0
1
0
1
Balk
0
4
0
4
Fill
0
1
0
1
Total
9
47
20
76
Figure 9A.4.1: Distribution of Charred Nutshell by Level by Terrace

Figure 9A.4.2: Horizontal Distribution of Nutshell
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Density by square meter was highest on Terrace Two (2.94), with much lower densities on
Terraces Three (0.42) and One (0.06). On Terrace One, nutshell was found in Features #176 (1)
and #179 (1). On Terrace Two, nutshell was found only in Feature #241 (1). It could not be
identified as to genus. An additional 20.4% derived from the B1 zone of the Terrace Two unit
which contained Feature #243. This was identified in the field as acorn (Quercus sp.). On
Terrace Three, nutshell was found in Features #27 (5); #29 (1); #36 (6); #74 (1); #111 (1); #113
(1); and #123 (3). The recoveries from Features #27, #36, #49, #86, #99, and #113 included
identifiable fragments of hazelnut (Corylus sp.); fragments from Features #86 and #99 were
identified as hickory (Carya sp.); and the single fragment from Feature #113 was identified as
black tupelo (Nyssa sylvatica) (Largy 2004, Largy and Jacobucci 2008, Jacobucci and Bowes
2009).
Nutshell was found in only one high-density cell: N14E05 on Terrace Two. As these items were
from the B1 zone, they were not analyzed by Jacobucci. There was one moderate-density cell
on Terrace One, S45E125; and three cells on Terrace One, five cells on Terrace Two, and nine
cells on Terrace Three had low densities greater than zero. The variance-mean ratio was 21.89;
the frequency in high- and moderate-density cells was 48.6%.
5. Charred Wood (see Figure 9A.5.1): A total of 43 pieces of partially charred wood were
recorded from all operations at the site. By level, these were distributed as follows:
Terrace
1
2
3
Total
A1
1
0
0
1
A3
0
0
1
1
B2
2
0
39
41
C1
0
0
0
0
Total
3
0
40
43
Figure 9A.5.1: Distribution of Charred Wood by Terrace
None of this material was recovered from Terrace Two. The density per square meter was
higher on Terrace Three (0.24 per sq. m.) than on Terrace One (0.05 per sq. m.). The
overwhelming majority of the charred wood (38) derived from a single feature, Feature #121,
on Terrace Three. The frequency increased with depth, with the highest number (14) being at
25-30 cm below junction, so it is likely that this is of pre-Contact origin. There were 2
fragments in Feature #188 on Terrace One, and one in Feature #131 on Terrace Three.
6. Seeds (see Figure 9A.6.1): A total of 39 charred seeds were recovered from the site. Their
distribution by level is below:

Terrace

1

2

3

Total
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A1

0

0

2

2

A3

0

0

2

2

B1

1

29

0

30

B2

0

1

2

3

Balk

0

2

0

2

Total
1
32
6
39
Figure 9A.6.1: Distribution of Charred Seeds by Level by Terrace
All of the seeds from Terrace Two derived from below junction in the same unit, which
contained Feature #217. This unit also contained an animal burrow, and it is possible that they
are not charred items, but are a rodent cache. As they were not found in a feature, they were
not subjected to microbotanical analysis, but several other items analyzed by Jacobucci from
that terrace (2021) were identified as uncharred seeds.
Collectively, for the four more common organic materials, the variance-mean ratios and the
distributions of cells of varying density is shown in Figure 9A.6.2, below:

Class

V/M Ratio

Max
σ

# HF cells

% in HF
cells

# MF cells

% in MF
cells

# LF cells

% in LF
cells

# 0 cells

Charcoal

975,947.07

16

3

58.83%

6

5.6%

228

35.5%

126

Nutshell

21.89

17

1

40.8%

1

7.8%

18

51.3%

347

Bone

83.83

12

6

39.1%

2

7.4%

48

53.5%

314

Shell

1.85
16
5
52.0%
7
30.7%
7
Figure 9A.6.2: Summary of Horizontal Distribution of Organic Materials

17.3%

345

B. Soil Chemical Analysis
While fish bone is even less likely than mammal bone to survive in acidic soil, excavators (e.g. Dincauze
1976, Thomas 1980) at several sites in the region have observed the presence of elevated levels of
mercury in feature soils. They have identified this metal as a proxy for the processing of anadromous
fish, because these fish spend much of their adult lives in ocean water, which has a higher concentration
of dissolved heavy metals (particularly mercury, cadmium, and arsenic), and the fish incorporate this
into their tissue and bring it with them when they run upstream to spawn in fresh water. The presence
of a run for alewives and shad is well-documented for the Nemasket River, and the fish have to jump the
falls at Wareham Street to reach their spawning grounds in the Lakeville ponds. The falls are located 0.8
km downstream from the Little League Site, so it was hypothesized that if fish processing were taking
place during the narrow window of the fish run (mid-April through early May) these metals might be
found in elevated concentrations in features used to process them.
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As noted in Chapter Five, soil chemical testing was carried out on samples from 88 features and 13 subfeatures, as well as eight off-site control samples. Means and standard deviations were calculated for
each element identified, and the individual readings were compared with these. While the caveat
provided by Dr. King for the accuracy of these tests should be kept in mind, the following results were
obtained:
Iron: 150 samples. The mean was 1.84%; the range was 0.73% - 3.05%; and the standard
deviation was 0.25. One sample, from Feature #209, had a value which exceeded the mean by
more than 3 standard deviations; seven samples, from Features #158, #170,#172 (2), #186 and
#239, had values which exceeded the mean by more than 2 standard deviations; fourteen
samples, from Features #160 (2), #168, #170 (2 samples), #176.1, #179, #202, #203, #204, #206,
#210, and from a control sample, had values which exceeded the mean by more than 1
standard deviation. One sample, from Feature #217, had a value which was lower than the
mean by more than 3 standard deviations; six samples, from Features #195.4 (3 samples), #242,
#243, and from a control sample, had values which were lower than the mean by more than 2
standard deviations; thirteen samples, from Features #171.2 ,#187 (2 samples), #197.4 (3
samples), #200, #213, #214, #221, #222, #227, #234, and one control sample had values which
were lower than the mean by more than 1 standard deviation. All other samples were within 1
standard deviation of the mean. These figures may be compared with the average
concentration of iron dissolved in sea water, 0.34% (mistupid n.d.). Two studies from the
eastern seaboard give mean background values of iron in soil ranging from 0.15% in Vermont
(Grubinger and Ross n.d.) to 4.09% in South Carolina (Davis et al. 2009). These figures bracket
the range from the Little League Site. Iron is present in biotite mica and pyroxene (Dana
1958:556, 553-664), both of which are constituents of granite, large quantities of which were
deposited on the site by glacial action. For these reasons, the iron in the samples is probably
not derived from anadromous fish processing, but is a natural constituent of the soil.
Nickel: 150 samples. The mean was 37.61 ppm; the range was 12 – 83 ppm; and the standard
deviation was 12.74. One sample, from Feature #224, had a value which exceeded the mean by
8 standard deviations. One sample, from Feature #186, had a value which exceeded the mean
by 3 standard deviations. Three samples, from Features #176.1, #205, and #218, had values
which exceeded the mean by 2 standard deviations. Fourteen samples, from Features #166,
#168, #171 (2 samples), #171.2, #176, #176.1, #186, #188, #197, #206.1, #216, and #221, and
one control sample, had values which exceeded the mean by 1 standard deviation. It may be
significant that 14 of these 18 samples are from Terrace One, closest to the river. A total of 17
samples, from Features #158, #171.2, #179, #189, #195.4, #197.4, #202, #204, #210 (2 samples),
#211, #227, #233, #236, and one control sample, had values which were lower than 1 standard
deviation below the mean. One sample from Feature #187 had a value which was lower than 2
standard deviations from the mean. All other samples were within 1 standard deviation of the
mean. These figures may be compared with the average concentration of nickel dissolved in sea
water, 0.66 ppm (mistupid n.d.), about double that of iron. Only the samples from Features
#224, #186, and #205 exceeded this value. Nickel is not a constituent of either bedrock or
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glacially deposited rocks at the site, and two studies give its mean value in soil as 1.05 ppm in
Vermont (Grubinger and Ross n.d.) and 0.24 ppm in New Jersey (Fields et al. 1993), both of
which are well below the range at the Little League site. It is possible that not only in the three
highest samples, but possibly also in some of the other samples with values in excess of 1
standard deviation above the mean, the nickel derived from anadromous fish processing.
Zinc: 28 samples. The mean was 30.65 ppm; the range was from 21.2 ppm to 47 ppm; and the
standard deviation was 2.05. One sample, from Feature #239, had a value which exceeded the
mean by 7 standard deviations. This feature, as noted above, was later identified as a historic
trash pit. One sample, from Feature #218, had a value which exceeded the mean by 5 standard
deviations. One sample, from Feature #231, had a value which exceeded the mean by 3
standard deviations. Six samples, from Features #220, #224, #228, #230, #235, and a control
sample had values which exceeded the mean by one standard deviation. Two samples, from
Features #216 and #217, had values which were below one standard deviation below the mean.
Four samples, from Features #213, #214, #217, and #221, had means which were below two
standard deviations below the mean. Two samples, from Features #241 and #242, had means
which were below 3 standard deviations below the mean. One sample, from Feature #243, had
a value which was below 4 standard deviations below the mean. All other samples were within
1 standard deviation from the mean. These figures may be compared with the average
concentration of zinc in sea water, which is 0.005 ppm (mistupid n.d.). Three studies gave
values in soil of 0.35 ppm in Vermont (Grubinger and Ross n.d.), 1.2 ppm in New Jersey (Fields et
al. 1993), and 34.6 ppm in South Carolina (Davis et al. 2009). The highest of these values is
slightly below the mean from the site, and the two lower values are substantially lower than the
lowest value obtained from the site. Zinc is not a common constituent of either bedrock or
glacially deposited rocks at the site, but it is a constituent of coal fly-ash (USGS n.d.). It is
possible that in the highest value sample, the zinc may have been a contaminant from the
industrial processing adjacent to the site. In the other higher value samples, and perhaps even
in the samples with lower values, the zinc may have derived from anadromous fish processing.
Rubidium: 28 samples. The mean was 57.38 ppm; the range was from 46.1 ppm to 80 ppm; and
the standard deviation was 2.52. One sample, from Feature #239, had the highest value, above
7 standard deviations above the mean. Another sample, from Feature #224, had a value above
3 standard deviations above the mean. There were two samples, from Features #228 and #233,
which had values above 2 standard deviations above the mean. There were five samples, from
Features #219, #221, #229, #235, and #241, which had values above one standard deviation
above the mean. A sample from Feature #220 had the lowest value, at more than 4 standard
deviations below the mean. Three samples, from Features #217, #243, and a control sample,
had values at more than 3 standard deviations below the mean. One sample, from Feature
#214, had a value more than 2 standard deviations below the mean. Four samples, from
Features # 213, #227, #234, and #242, had values more than 1 standard deviation below the
mean. The remaining samples were within one standard deviation of the mean. Rubidium
concentrations in sea water are given as 8.1 ppm (mistupid n.d.), which is substantially below
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the lowest levels reported at the site. Concentrations in soil in the eastern U.S. average 43 ppm
(Shacklette and Boerngen 1984). This is slightly lower than the range at the site. Since rubidium
is not reported as a constituent of fly ash, it may be an indicator of anadromous fish processing.
However, because the sample with the highest value also had high values of zinc, strontium,
lead, and chromium, all of which do occur in fly ash, it is perhaps reasonable to conclude that
this sample is associated with factory activities.
Strontium: 28 samples. The mean was 82.79 ppm; the range was from 73.5 ppm to 97 ppm;
and the standard deviation was 2.43. The sample from Feature #239 again had the highest
value, above 5 standard deviations above the mean. There was one sample, from Feature #216,
whose value was above 4 standard deviations above the mean; one sample from Feature #225
whose value was above 3 standard deviations above the mean; three samples, from Features
#222, #231, and #242, whose values were above 2 standard deviations above the mean; and
three samples, from Features #219, #221, and #235, whose values were above 1 standard
deviations above the mean. There were three samples, from Features #214 and #241 and from
a control sample, whose value was more than 4 standard deviations below the mean; two
samples, from Features #227 and #243, deviations above the mean. There were three samples,
from Features #214 and #241 and from a control sample, whose values were more than 3
standard deviations below the mean; two samples, from Features #220 and #223, whose values
were more than 2 deviations above the mean. There were three samples, from Features #213,
#218, and #233, whose values were more than 1 standard deviation below the mean. The
remaining samples were all within 1 standard deviation of the mean. Strontium concentrations
in sea water are given as 0.00003 ppm (mistupid n.d.), which is substantially below the lowest
levels reported at the site. Concentrations in soil in the eastern U.S. average 53 ppm (Shacklette
and Boerngen 1984). This is again somewhat lower than the range found at the site. As
strontium appears as a constituent of coal fly ash (USGS n.d.), and as the sample with the
highest value is derived from a historic trash pit and is associated with elevated levels of zinc,
rubidium, and lead, it is probable that this element was deposited in the soil from the industrial
activities at the site.
Lead: 188 samples. The mean was 29.36 ppm; the range was from 7.2 ppm to 660 ppm; and
the standard deviation was 66.28. As discussed in Chapter Five, the samples with the three
highest values, of 660 ppm, 541 ppm, and 402 ppm, all derived from the same historic trash pit,
Feature #170. These samples are at 6, 5, and 4 standard deviations above the mean,
respectively. The sample with the next highest value, at 1 standard deviation from the mean,
was from Feature #239, another historic trash pit. All other samples were within 1 standard
deviation of the mean, but four of them, from Features #172 (2 samples), #178, and a control
sample adjacent to the Shaw Factory site, had values above 50 ppm, which was indicated to me
by Dr. King (personal communication 2019) as being the threshold for anthropogenically
deposited lead. The concentration of lead in sea water is only 0.009 ppm (mistupid n.d.);
estimates for its concentration in uncontaminated soil ranged from 0.2 ppm for Vermont
(Grubinger and Ross n.d.) to 0.6 ppm for New Jersey (Fields et al. 1993) to 10.4 ppm for South
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Carolina (Davis et al. 2009; these samples also included some from urban areas). All of these are
well below the mean for the site, which has been artificially elevated by the very high value
samples from the trash pits. It is likely that the lead derives from the industrial activities at the
site.
Copper: 25 samples. The mean was 11.35 ppm; the range was from 1.88 ppm to 23 ppm; and
the standard deviation was 1.51. One sample, from Feature #222, had a value which was above
5 standard deviations above the mean; one sample, from Feature #229, had a value which was
above 4 standard deviations above the mean; one sample, from Feature #216, had a value
which was above 3 standard deviations above the mean; two samples, from Features #221 and
#232, had values which were above 2 standard deviations above the mean; and three samples,
from Features #219, #243, and a control sample, had values which were above 1 standard
deviation above the mean. One sample, from Feature #227, had a value which was more than 4
standard deviations below the mean; two samples, from Features #230 and #233, had values
which were more than 3 standard deviations below the mean; one sample, from Feature #217,
had a value which was more than 2 standard deviations below the mean; and two samples, from
Features #234 and #236, had values which were more than 1 standard deviations below the
mean. All other samples were within 1 standard deviation of the mean. The concentration of
copper in sea water is given as 292 ppm (mistupid n.d.), which is more than one order of
magnitude above the highest level obtained at the site. No values for background copper in soil
were retrieved. It is possible that copper is evidence of anadromous fish processing at the site.
Potassium: 26 samples. The mean was 8,189.22 ppm; the range was from 6,808 ppm to 9,472
ppm; and the standard deviation was 671.87. Eight samples had values which were more than
one standard deviation above the mean, from Features #216, #219, #222, #225, #233, #235, and
#239. Two samples, from Features #213 and #243, had values which were more than 2 standard
deviations below the mean. Five samples, from Features #214, #217, #220, #241, and a control
sample, had values which were more than one standard deviation below the mean. All other
samples had values within 1 standard deviation of the mean. The concentration in sea water is
411 ppm (mistupid n.d.), more than one order of magnitude lower than all samples tested at the
site. Concentrations in soil in the eastern U.S. average 12,000 ppm (Shacklette and Boerngen
1984), much higher than what was found at the site. Potassium is one of the elements which
make up orthoclase and microline feldspar (KAlSiO4, Dana 1958:535), both among the major
constituents of granite, which was brought to the site in large quantities by the glacier. As well,
crushed feldspar is a major constituent of clay minerals, such as argillite and siltstone, which are
part of the local bedrock. It is reasonable to expect that this was the source of the potassium
found in the samples.
Calcium: 4 samples. The mean was 1,260.75 ppm; the range was from 933 ppm to 1,465 ppm;
and the standard deviation was 450.25. All four samples, from Terrace Two (Features #216.2,
#239, #241, and #243) are within one standard deviation of the mean. The concentration in sea
water is 0.0002 ppm, more than seven orders of magnitude lower than the samples from the
site. Estimates of its presence in soil range from 0.05 ppm from Vermont (Grubinger and Ross
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n.d.) to 0.7 ppm for New Jersey (Fields et al. 1993) to 14.48 ppm for South Carolina (Davis et al.
2009). Calcium is a major constituent of bone and shell, in the form of calcium carbonate
(CaCO3). Had we recovered large quantities of bone or shell in these features, an argument
could be made for its origin in organic matter, but we did not find much of these materials.
There were three bone fragments in Feature #243 and seven additional fragments in the
overlying A3 zone, but that is hardly enough to make a major contribution to the calcium in the
soil. Calcium is also one of the elements which make up albite feldspar (CaAlSiO4, Dana
1958:535), one of the major constituents of granite, which was brought to the site in large
quantities by the glacier. As well, crushed feldspar is a major constituent of clay minerals, such
as argillite and siltstone, which are part of the local bedrock. It is reasonable to expect that this
was the source of the calcium found in the samples.
Chromium: 26 samples. The mean was 45.52 ppm; the range was 35 ppm to 65 ppm; and the
standard deviation was 4.60. There were 3 samples, from Features #220, #228, and #239,
whose values were above 4 standard deviations above the mean; there was one sample from
Feature #218 whose value was above 2 standard deviations from the mean; and there were 2
samples, from Features #219 and #241, whose values were more than one standard deviation
from the mean. There were two samples, from Features #217 and #231, whose values were
more than 2 standard deviations below the mean; and seven samples, from Features #213,
#214, #221, #223, #227, #229, and #230, whose values were more than one standard deviation
below the mean. All other samples were within one standard deviation of the mean. The
concentration in sea water is 0.0026 ppm, more than five orders of magnitude lower than the
samples from the site. Chromium is not present in local or glacially deposited rocks, but it is a
constituent of coal fly-ash. Since one sample with a high concentration derived from Feature
#239, a trash pit which also had high concentrations of zinc, rubidium, strontium, and lead, it is
not unreasonable to suggest that its presence in the soil may be due to industrial activities.
Arsenic: 184 samples. The mean was 3.67 ppm; the range was from 2.0 ppm to 19.0 ppm; and
the standard deviation was 0.94. The sample with the highest value, more than 7 standard
deviations above the mean, was from Feature #170, which also had a high lead value and was
defined in the field as a historic trash pit. There was one control sample from the area adjacent
to the Shaw Factory site which had a value above 2 standard deviations above the mean. There
were seven samples, from Features #105 (2 samples), #171 (2 samples), #174, #203, and #225
which had values above 1 standard deviation above the mean. There were three samples, from
Features #175 and #191.1 and a control sample which had values more than 1 standard
deviation below the mean. All other samples were within 1 standard deviation of the mean.
The concentration in sea water is 3.73 ppm, well within the range from the site. Concentrations
in soil ranged from 0.01 ppm for New Jersey (Fields et al. 1993) to 0.26 ppm for South Carolina
(Davis et al. 2009). These values are much lower than those obtained from any samples at the
site. Arsenic is a constituent of coal fly-ash (USGS n.d.), and it is reasonable to expect that the
two highest values at the site derive from industrial activity. However, it is also possible that
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some of the arsenic-rich samples from other features may be the result of anadromous fish
processing.
Mercury: 86 samples. The mean was 3.51; the range was from 2.5 ppm to 5.9 ppm; the
standard deviation was 0.45. One sample, from Feature #206.1, had a value more than 5
standard deviations above the mean; one sample, from Feature #186, had a value more than 4
standard deviations above the mean; three samples, from Features #206, #242, and a control
sample, had values more than 3 standard deviations above the mean; two samples, from
Features #166 and #191, had values more than 2 standard deviations above the mean; and nine
samples, from Features #162, #166, #171, #172 (2 samples), #186, #199, and #200, had values
more than 1 standard deviations above the mean. Three samples, from Features #190, #195,
and #210, had values lower than 2 standard deviations below the mean; nineteen samples, from
Features #167, #169 (2 samples), #171, #175, #185, #189 (2 samples), #191.1, #192 (2 samples),
#195, #196, #205, #206, #206.1, #211, and two control samples, had values lower than 1
standard deviation below the mean. All other samples were within 1 standard deviation of the
mean. The concentration in sea water is 0.009 ppm, more than three orders of magnitude
lower than the samples from the site. One soil test from New Jersey (Fields et al. 1993) had a
value of 0.01 ppm, again significantly lower than what was found at the site. All but one of the
samples with elevated mercury derived from Terrace One, closest to the river, so it is not
unreasonable to suggest that they provide evidence for anadromous fish processing.
Selenium: 3 samples. The mean was 1.50 ppm; the range was from 1.4 ppm to 1.6 ppm; and
the standard deviation was 0.11. All three samples were within one standard deviation of the
mean. The concentration in sea water is 0.0001 ppm, more than five orders of magnitude
lower than the samples from the site. Estimates of its presence in soil range from 0.05 ppm
from Vermont (Grubinger and Ross n.d.) to 0.006 ppm for New Jersey (Fields et al. 1993).
Selenium is reported as one of the constituents of coal ash (USGS n.d.), so probably its presence
at the site was due to industrial activity.
Cadmium: 22 samples. The mean was 0.08 ppm; the range was from 0.04 ppm to 0.33 ppm;
and the standard deviation was 0.02. One sample, from Feature #113, had a value which was
more than 6 standard deviations above the mean. One sample, from Feature #100, had a value
which was more than 2 standard deviations above the mean. Another sample from that feature
had a value which was more than 1 standard deviation above the mean. Two samples, from
Features #107 and #103, had values which were lower than 2 standard deviations below the
mean; nine samples, from Features #91, #98, #99 (2 samples), #102.3, #108, #111, and #111.1,
had values which were lower than 1 standard deviation below the mean. All other samples
were within 1 standard deviation of the mean. The closest study of the concentration of
cadmium in sea water, from Nova Scotia, gives a range of 0.008 ppm – 0.214 ppm (Neff 2002).
The concentration of cadmium in inceptisol, the great soil group to which Gloucester soil
belongs, averages 0.27 ppm (Page et al. 1987:125). This is well within the range at the site. It is
not mentioned as a constituent of coal fly-ash. Cadmium was only detected on Terrace One, for
which a different sample analysis protocol was used. Dr. King (personal communication, 2019)
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suggested that its values may have fallen below the range detectable with the XRF gun. It is
most likely that the cadmium in the soil at the site is part of the background count and is of
natural origin.
In summary, and keeping the limitations of the XRF gun in mind, three elements (nickel, copper,
and mercury) are most likely evidence of anadromous fish processing; three elements (zinc,
rubidium, and arsenic) may either be the result of fish processing or factory activities; four
elements (strontium, lead, chromium, and selenium) are more likely evidence of factory
activities, and four elements (iron, potassium, calcium, and cadmium) are more likely natural
deposits. The results of the six elements likely or possibly associated with fish processing are
shown in Figure 9B.1:

Amount
1σ
2σ
3σ
4σ
5σ
6σ
7σ
8σ

Arsenic
105, 171,
174, 203,
225

170

Copper
219,
243
221,
232
216
229
222

Mercury
162, 171,
172, 186,
199, 200

Nickel
166,171, 176,
186, 188, 197,
206, 216, 221

Rubidium
219, 221,
229, 235,
241

Zinc
220, 224,
228, 230,
235

166, 191
216
186
206

176, 205, 218
186

228, 233
224

231
218

239

224
Figure 9B.1: Features with Concentrations of Heavy Metals in Excess of 1σ

The highest concentrations of nickel (>2 standard deviations above the mean) are mostly found
on Terrace One (3) and Terrace Two (2); it was not tested for on Terrace Three. The highest
concentrations of copper (>2 standard deviations above the mean) (4) were all found on Terrace
Two; it was not tested on Terrace Three and did not register with the XRF gun on samples from
Terrace One. The highest concentrations of mercury (>2 standard deviations above the mean)
were mostly found on Terrace One (3), with one sample each from Terrace Two and Terrace
Three. The highest concentrations of zinc (>2 standard deviations above the mean) (3) were all
from Terrace Two; it was not tested on Terrace Three and did not register with the XRF gun on
samples from Terrace One. The highest concentrations of rubidium (>2 standard deviations
above the mean) (4) are all found on Terrace Two; it was not tested on Terrace Three and did
not register with the XRF gun on samples from Terrace One. The only samples of arsenic >2
standard deviations above the mean were from a historic trash pit on Terrace One and from a
control sample adjacent to the Shaw Factory. Altogether, there were seven high value samples
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from Terrace One, fourteen from Terrace Two, and one from Terrace Three. Some of this
variation is due to testing protocols, but it seems safe to assume that fish processing was a very
minor activity or was absent on Terrace Three, and was more prominent on Terraces One and
Two, closer to the river. Since anadromous fish are only available for a 6-week period in April
and May each year, this also points towards a Spring season of occupation for these two
terraces.

C. Pollen Analysis (adapted from Jacobucci 2010, 2012)
Four samples were recovered during the 2008 and 2009 Field Seasons from Feature #123.5,
dated to 2460+120 B.P.; from Feature #96.1, dated to 2200+100 B.P.; from Feature #111.1,
dated to 1130+100 B.P.; and from Feature #159.1, dated to 790+70 B.P. (see Figure 9C.1) All of
these features were burnt rock platforms with intense charcoal deposits above, between, and
below the rocks from which the radiocarbon and macrofossil samples were extracted.
Approximately 30 g of sediment from each feature was processed using standard pollen
extraction techniques. That is, the sampled sediment was treated with hydrochloric acid to
remove carbonates; hydrofluoric acid to remove silicates; and acetolysis to remove organics
(Moore and Webb 1978: 22-27; Pearsall 2000: 294-296). Two tablets containing a known
number of identifiable exotic Lycopodium sp. spores (Batch Number: 483216) were added to the
sample to assist in the calculation of pollen and spore density and concentration, and to assess
preservation (Hall 1981; Larsen and MacDonald 1998:819).
Several microscope slides of pollen residue were mounted in glycerol and prepared for the
sample. The slides were scanned at 400x and 600x magnifications. Following direction provided
by other studies (Bryant Jr. and Hall 1993: 281; Pearsall 2000: 303; Trigg et al. 2003: 35) a
minimum of 300 pollen grains and spores were counted in addition to the Lycopodium tracer
spores. Pollen grains were identified by comparing them to online images appearing on the web
(www.geo.arizona.edu/palynology/polonweb.html; http://striweb.si.edu/roubik/), to published
sources (Erdtman 1943; Kapp 1969; Kapp et al. 2000; McAndrews et al. 1973; Moore and Webb
1978; Moore et al. 1991) and to a modern reference collection housed at the University of
Massachusetts, Boston.
Pollen grains too deteriorated, crumpled, torn, or distorted to identify for this examination were
classified as “unidentifiable,” while any pollen grains encountered that were in good physical
condition, but which could not be identified were classified as “identifiable.”
In order to reconstruct vegetation patterns, sufficient quantities of pollen are needed. Pollen
and spores can be differentially destroyed by taphonomic conditions, and this is often reflected
in the sedimentological record by low pollen densities. Pollen densities greater than 1000 grains
of pollen and spores per gram of sediment are considered satisfactory for environmental
reconstruction (Hall 1981). The pollen and spore density for all four features was compared (see
Figure 9C.1). All densities were greater than 1,000 pollen grains and spores per grams of soil,
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with the highest density recovered in Feature #111.1. Pollen and spore densities were lowest
for Features #159.1 and #96.1, while the percentage of “unidentifiable” pollen grains and spores
for these two features was the highest. Sixteen percent of the pollen and spores tabulated for
Feature #159.1 were categorized as “unidentifiable” and 23% of the total pollen and spores

Figure 9C.1: Location of Features #96, #111, #125, and #159
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counted for Feature #96.1 were also grouped into this category. It is not surprising that
diversity for these two features was the lowest. Since fire destroys pollen, perhaps preservation
conditions contained within soils from these contexts were not ideal. Nevertheless, pollen from
typically poorly preserved pollen types such as maple (Acer) due to this pollen’s thin wall
(http://www.geo.arizona.edu/palynology/pid00021.html) were recovered from both of these
features.
For this examination, some pollen could only be identified to the family level, although the
majority were identified to genus, as few pollen types can be identified to species (Marshall
2008:221). Pollen identified to the Asteraceae or Sunflower family were categorized as
individual genera whenever possible, but grouped for discussion purposes based on their mode
of pollen production and dispersal. Several members of the Lycopodium genus are common to
Massachusetts (Britton and Brown 1896:40-43). Pollen grains identified as clubmoss
(Lycopodium sp.) were easily distinguishable from the control spike tracer (Lycopodium sp.)
based on size differences.
Grass pollen grains smaller than 45 μm are usually considered to be of a wild type (see
Wodehouse 1965:310-319). Grass pollen grains measuring between 45 μm and 65 μm are
considered European-introduced cereals such as oats (Avena), rye (Secale), wheat (Triticum),
and barley (Hordeum). Grass pollen grains exceeding 90 µm are classified as maize (Zea mays).
Only pollen produced by wild grasses was recovered from the Little League site.
Some weedy taxa are non-arboreal and are generally insect- or self-pollinated (Faegri et al.
1989:186). These plants, as well as numerous taxa in the Asteraceae or Sunflower family that
are classified as Tubuliflorae, such as sunflower (Helianthus) and aster (Aster), with pollen from
these taxa recovered from the Little League site, generate a smaller quantity of pollen, thus
generally limiting their appearance in the pollen spectrum (Faegri et al. 1989:186). Because the
pollen grains of insect-pollinated taxa tend to be heavier (Faegri et al. 1989:13) and, in the case
of herbaceous plants, are dispersed near the ground surface where wind velocities are reduced
(Kelso 2000:11; Moore and Webb 1978:111), they are infrequently incorporated in the pollen
rain (Pearsall 2000:259). Therefore their presence in the pollen spectrum typically signifies local
vegetation and environmental conditions (Kelso and Beaudry 1990:65). Numerous trees such as
pine (Pinus) and oak (Quercus) and many common weeds such as ragweed (Ambrosia) and
Chenopodium/Amaranthus are wind-pollinated. These taxa produce large quantities of pollen,
and although they are often interpreted as reflecting regional vegetation (Kelso and Beaudry
1990:65; Moore and Webb 1978:109-114; Pearsall 2000:258-260), we cannot rule out that
pollen from wind-pollinated weeds and trees may have been produced by local vegetation.
Wind-pollinated taxa, such as beech (Fagus) for example, have been “strongly correlated with
local tree abundance” and pollen collected from modern closed-canopy pollen assemblages
from the New England region revealed “local signals” but from trees situated more than 20 m
from collection sites (Jackson and Wong 1994: 93, 95, 97).
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Figure 9C.2 provides a listing of the pollen species identified from these four features:
Taxa
Common Name Fe #159.1
Abies/ Picea
Spruce
6/ (1.99)
Acer*
Maple
5/ (1.67)
Alnus
Alder
0/ (0.00)
Betula#
Birch
25/ (8.33)
Carya*
Hickory
7/ (2.33)
Castanea dentate*Chestnut
0/ (0.00)
Celtis
Hackberry
0/ ( 0.00)
Cornus
Dogwood
0/ ( 0.00)
Corylus*
Hazel
2/ (0.67)
Fagus*
Beech
3/ (1.00)
Fraxinus
Ash
12/ (4.00)
Gleditsia
Honey Locust 2/ (0.67)
Ilex
Holly
7/ 2.33)
Juglans cinerea* Butternut
1/ (0.33)
Larix
Larch
3/ (1.00)
Liriodendron
Tulip Poplar 0/ (0.00)
Morus*
Mulberry
0/ ( 0.00)
Myricaceae
Bayberry
1/ (0.33)
Nyssa
Sweetgum
0/ (0.00)
Pinus
Pine
12/ (4.00)
Populus
Cottonwood 1/ ( 0.33)
Quercus*
Oak
18/ (6.00)
Rhus*
Sumac
0/ (0.00)
Rosaceae
Raspberry
4/ (1.33)
Salix#
Willow
0/ (0.00)
Thuja
Cedar
0/ ( 0.00)
Tilia#
Basswood
0/ (0.00)
Tsuga
Hemlock
0/ (0.00)
Vaccinium*
Blueberry
1/ ( 0.33)
Ulmus
Elm
3/ (1.00)
Ambrosia*
Ragweed
23/ (7.67)
Apiaceae
Apiaceae
2/ (0.67)
Apocynum
Dogsbane
0/ (0.00)
Aster
Aster
3/ (1.00)
Brassicaceae
Brassicaceae 7/ (2.33)
Carex
Sedge
2/ (0.67)
Celastrus scandens Bittersweet 0/ (0.00)
Cheno/Am*
Lambsquarters 3/ (1.00)
Epigaea repens# Arbutus
0/ (0.00)
Equisetum
Horsetail
0/ (0.00)
Eupatorium#
Thoroughwort 0/ ( 0.00)
Fabaceae*
Black Locust 0/ ( 0.00)
Fenestrate
Fenestrate
0/ (0.00)
Galium
Bedstraw
0/ ( 0.00)

Fe #111.1
2/ (0.67)
9/ ( 2.99)
1/ ( 0.33)
23/ ( 7.64)
2/ ( 0.66)
5/ ( 1.66)
0/ (0.00)
0/(0.00)
10/ (3.32)
2/ (0.66)
8/ ( 2.66)
0/ (0.00)
0/ ( 0.00)
0/ ( 0.00)
1/ ( 0.33)
3/ ( 1.00)
0/ (0.00)
5/ ( 1.66)
2/ ( 0.66)
27/ ( 8.97)
1/ (0.33)
31/ (10.30)
4/ ( 1.33)
19/ ( 6.31)
3/ ( 1.00)
0/ (0.00)
1/ ( 0.33)
2/ ( 0.66)
1/ (0.33)
0/ (0.00)
10/ ( 3.32)
1/ ( 0.33)
1/ ( 0.33)
14/ ( 4.65)
4/ ( 1.33)
0/ ( 0.00)
8/ ( 2.66)
2/ ( 0.66)
2/ ( 0.66)
7/ ( 2.33)
0/ (0.00)
0/ (0.00)
0/ (0.00)
0/ (0.00)

Fe #96.1
4/ ( 1.31)
14/ ( 4.59)
0/ ( 0.00)
7/ ( 2.30)
4/ ( 1.31)
4/ ( 1.31)
0/ ( 0.00)
0/ ( 0.00)
0/ (0.00)
4/ (1.31)
0/ ( 0.00)
0/ (0.00)
4/ ( 1.31)
4/ ( 1.31)
0/ ( 0.00)
7/ ( 2.30)
0/ ( 0.00)
0/ ( 0.00)
0/ ( 0.00)
11/ ( 3.61)
22/ ( 7.21)
18/ ( 5.90)
0/ ( 0.00)
0/ ( 0.00)
11/ ( 3.61)
0/ ( 0.00)
0/ ( 0.00)
0/ ( 0.00)
0/ ( 0.00)
0/ (0.00)
14/ ( 4.59)
0/ ( 0.00)
0/ ( 0.00)
11/ ( 3.61)
0/ ( 0.00)
4/ ( 1.31)
0/ ( 0.00)
4/ ( 1.31)
0/ ( 0.00)
11/ ( 3.61)
0/ ( 0.00)
0/ ( 0.00)
4/ ( 1.31)
0/ ( 0.00)

Fe #123.5
0/ ( 0.00)
9/ ( 2.81)
0/ ( 0.00)
5/ ( 1.56)
0/ ( 0.00)
1/ ( 0.31)
2/ ( 0.63)
4/ ( 1.25)
2/ ( 0.63)
2/ ( 0.63)
10/ ( 3.13)
0/ (0.00)
6/ ( 1.83)
1/ ( 0.31)
1/ ( 0.31)
1/ ( 0.31)
1/ ( 0.31)
0/ ( 0.00)
1/ ( 0.31)
2/ ( 0.63)
11/ ( 3.44)
19/ ( 5.94)
3/ ( 0.94)
36/ (11.25)
7/ ( 2.19)
7/ ( 2.19)
0/ ( 0.00)
1/ ( 0.31)
0/ ( 0.00)
0/ (0.00)
15/ ( 4.69)
6/ ( 1.88)
0/ ( 0.00)
8/ ( 2.50)
15/ ( 4.69)
0/ ( 0.00)
0/ ( 0.00)
2/ ( 0.63)
0/ ( 0.00)
7/ ( 2.19)
18/ (5.63)
5/ ( 1.57)
3/ ( 0.94)
1/ ( 0.31)
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Helianthus*
Sunflower
0/ ( 0.00)
0/ (0.00)
0/ ( 0.00)
1/ ( 0.31)
Iridaceae
Iris
0/ (0.00)
2/ ( 0.66)
0/ ( 0.00)
0/ ( 0.00)
Lamiaceae*
Mint
9/ (3.00)
0/ ( 0.00)
0/ ( 0.00)
1/ ( 0.31)
Liliaceae*
Lily
5/ (1.67)
3/ ( 1.00)
0/ ( 0.00)
1/ ( 0.31)
Menispermum# Moonseed
0/ ( 0.00)
0/ (0.00)
0/ ( 0.00)
1/ ( 0.31)
Monotropa
Indian PIpe
0/ ( 0.00)
0/ (0.00)
0/ ( 0.00)
2/ ( 0.63)
Physalis *
Ground Cherry 0/ (0.00)
12/ ( 3.99)
7/ ( 2.30)
6/ ( 1.88)
Poaceae
Grass
24/ (8.00)
13/ ( 4.32)
7/ ( 2.30)
7/ ( 2.19)
Polygonum*
Knotweed
0/ ( 0.00)
0/ (0.00)
4/ ( 1.31)
1/ ( 0.31)
Ribes*
Currant
1/ ( 0.33)
1/ (0.33)
0/ ( 0.00)
1/ ( 0.31)
Saxifraga
Saxifrage
3/ (1.00)
0/ ( 0.00)
0/ ( 0.00)
4/ ( 1.25)
Scrophulariaceae# Figwort
0/ ( 0.00)
0/ (0.00)
0/ ( 0.00)
1/ ( 0.31)
Solidago*
Woundwort 2/ (0.67)
0/ ( 0.00)
0/ ( 0.00)
5/ ( 1.56)
Typha*
Cattail
0/ (0.00)
1/ ( 0.33)
4/ ( 1.31)
0/ ( 0.00)
Urtica
Nettle
0/ ( 0.00)
0/ (0.00)
0/ ( 0.00)
26/ ( 8.13)
Viola
Violet
0/ (0.00)
3/ ( 1.00)
0/ ( 0.00)
0/ ( 0.00)
Didymodon
Moss
8/ (2.67)
0/ (0.00)
4/ ( 1.31)
4/ ( 1.25)
Dryopteris
Wood Fern
16/ (5.33)
3/ ( 1.00)
18/ ( 5.90)
3/ ( 0.94)
Lycopodium
Clubmoss
24/ (8.00)
1/ ( 0.33)
0/ ( 0.00)
11/ ( 3.43)
Osmunda regalis*Royal Fern
5/ (1.67)
1/ ( 0.33)
0/ ( 0.00)
7/ ( 2.19)
Plagiothecium Moss
0/ (0.00)
7/ ( 2.33)
0/ ( 0.00)
0/ ( 0.00)
Pteridium*
Eagle Fern
0/ (0.00)
8/ ( 2.66)
6/ ( 1.97)
0/ ( 0.00)
Selaginella
Spikemoss
0/ (0.00)
2/ ( 0.66)
4/ ( 1.31)
2/ ( 0.63)
Sphagnum
Sphagnum
4/ (1.33)
3/ ( 1.00)
5/ ( 1.64)
3/ ( 0.94)
Woodwardia
Chain Fern
0/ (0.00)
0/ (0.00)
4/ ( 1.31)
0/ ( 0.00)
Unidentifiable
48/ (16.00)
19/ (6.31)
69/ (22.62)
16/ (5.00)
Identifiable
2/ (0.67)
7/ (2.33)
11/ (3.61)
5/ (1.57)
Totals
304/ (100)
301/ (100)
305/ (100)
320/ (100)
Figure 9C.2: Pollen Counts and Percentages from Features #159.1, #111.1, #96.1, and #123.5 (from
Jacobucci 2012); edible species starred(*); medicinals marked with (#)
The pollen analysis of all four features from the Middleborough Little League Site revealed 69
distinct taxa, not inclusive of the “unidentifiable” and “identifiable” categories Once the pollen
grains from the samples were tabulated, percentages for all identified taxa were calculated.
Feature #123.5 had the highest number of identified types of taxa in comparison to Features
#159.1, #111.1 and #96.1. Pollen counts for all four features were entered into a computer
database (Tilia 2.0). This database calculated visually the percentages of the pollen grains
identified to taxa and revealed continuities as well as changes in vegetation types that existed in
the landscape encompassing the Middleborough Little League site from the Early to Middle
Woodland period. The samples are represented in sequence based on age with data from the
youngest feature (#159) at the left of the graph (see Figure 9C.2).
Vegetation Type
Arboreal
Herbs and Grasses
Ferns and Mosses

FE 159
37%
28%
19%

FE 111.1
55%
28%
8%

FE 96.1
38%
23%
13%

FE 123.5
41%
43%
9%
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Unidentifiable/Identifiable
16%
9%
26%
7%
Totals
100%
100%
100%
100%
Figure 9C.3: Identified Pollen Percentages for Features #159.1, #111.1, #96.1, and #123.5
Arboreal pollen represented approximately 41% of the total pollen counted for Feature #123.5
(see Table 9C.3) which dates to the Early Woodland. If pollen identified to the Rosaceae Family,
which besides trees and shrubs includes numerous herbs and weedy species, were omitted from
this percentage, arboreal pollen would only comprise roughly 30% of the total counted pollen
for this feature. For Feature #123.5 -- as for Feature #96.1, which also dates to the same
cultural time period -- pollen grains identified as cottonwood or quaking aspen (Populus sp.), oak
(Quercus sp.), and maple (Acer sp.) were numerous. Other tree types such as birch (Betula),
chestnut (Castanea dentate), beech (Fagus), butternut (Juglans cinerea), tulip poplar
(Liriodendron), and pine (Pinus) were also recovered from these features. Holly (Ilex) and willow
(Salix) were recovered from both of these features as well as from Feature #159.1 and are
insect-pollinated, therefore denoting local vegetation. Small amounts of pollen identified as
sweet gum (Nyssa) were recovered from Features #111.1 and #123.5. Pollen identified as sweet
gum and holly were also identified in uppermost section of a sediment core taken at Pocksha
Marsh, which is also located in Middleborough, Massachusetts (Kelso 1991) (see Chapter
Twelve). The recovery of these vegetation types from both locations at approximately the same
period probably indicates that these taxa grew locally and regionally.
Several types of willow prefer moist soils (Britton and Brown 1896: 494-505). Many species of
cottonwood (Populus) also favor wet soils and appear in riverfront forests (Britton and Brown
1896: 490-493). Cedar (Thuja sp.) was recovered in Feature #123.5. Species belonging to this
genus populate a variety of habitats including swamps (Harlow 1957: 71) and its appearance in
the pollen spectrum for this feature could support the existence of a moister environment in the
subject area during the Early Woodland. The unit containing this feature was within 10 m of the
former Raven Brook. Interestingly, a minimal quantity of pine (Pinus sp.) pollen was
represented in Feature #123.5 but then increased in Feature #96.1. Many species of pine prefer
sandy, well drained and dry soils (Harlow 1957: 34-52) and perhaps a moist environment at this
time was not conducive to the proliferation of pine. Feature #96, however, is located near the
highest elevation on Terrace Three. Because pine is wind-pollinated, its presence in the pollen
spectrum is usually considered to represent regional vegetation, but the recovery of pine pollen
could also indicate local vegetation, and perhaps this species was not present in the immediate
vicinity of the site at this time.
Arboreal pollen increased significantly from Feature #96.1 to #111.1 or from the Early to Late
Middle Woodland periods for this region. Pollen produced by tree taxa such as birch (Betula),
hazel (Corylus), ash (Fraxinus), taxa belonging to the Myricaceae family, pine (Pinus), oak
(Quercus), and sumac (Rhus), increased, while percentages of maple (Acer), hickory (Carya),
beech (Fagus), holly (Ilex), butternut (Juglans cinerea), tulip poplar (Liriodendron), and pollen
identified as Populus decreased. Arboreal pollen decreased from Features #111.1 to #159.1, or
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from the Late Middle Woodland to Late Woodland periods for this area, with pine (Pinus) and
oak (Quercus) pollen most noticeably decreasing during this time.
Pollen grains from edible nut-producing tree species such as oak, butternut (Juglans cinera),
chestnut (Castanea dentate), hickory (Carya) and hazel (Corylus) were recovered at the Little
League Site, and pollen from these taxa usually indicates that they grew locally. Carbonized nut
shells were also recovered from several features from the site. For example charred hickory
(Carya) nutshell was identified in Feature #99 which dated to 2870+270 B.P. (Jacobucci and
Largy 2008), and a possible charred nutmeat was recovered in Feature #123 (Jacobucci and
Bowes 2009).
In another study (Oswald et. al 2007) pollen data collected from several locations in
Massachusetts and Connecticut indicated that percentages of pine (Pinus), birch (Betula) and
chestnut (Castanea dentate) pollen increased in the region approximately 2,000 years ago as
compared to previous times, while percentages of oak pollen decreased. This same study
documented decreasing percentages of pine (Pinus) and beech (Fagus) from 2,000 to 1,000
years ago (Oswald et. al 2007). The decreasing trend in pollen percentages for pine (Pinus) and
oak (Quercus) were also cited in another study (Jacobucci 2006) of a pollen core from
northeastern Connecticut which revealed decreases in the percentages of these taxa and birch
(Betula) from 650 to 2,000 B.P. Interestingly, at the Middleborough Little League site, the
percentage of pine (Pinus) pollen spiked around 1,100 B. P. (in Feature #111.1), but quickly
decreased shortly thereafter (in Feature #159.1). The percentage of birch (Betula) pollen
recovered from the Little League site increased from the Early Woodland to Middle Woodland
periods and stabilized into the Late Woodland period. Taxa such as pine (Pinus), birch (Betula),
and oak (Quercus) are favored by a surface fire regime (Foster and Zebryk 1993) and birch, for
example, benefits under escalating light levels (George and Bazzaz 1999: 852; Larsen and
MacDonald 1998), perhaps supporting evidence that the area encompassed by the
Middleborough Little League site was intensely utilized from the Early Woodland to Late
Woodland periods. Interestingly, increases in birch (Betula) pollen are recorded throughout
New England, but for a more modern period in response to forest disturbance after European
colonization of the area (Russell et al. 1993).
Pollen from many weedy taxa such as aster (Aster), ragweed (Ambrosia), and
Chenopodium/Amaranthus, grasses and ferns were present in the pollen profile for all four
analyzed features from the Middleborough Little League site. A moderate amount of ragweed
(Ambrosia) pollen was recovered from all four features, with the highest amount representing
approximately 8% of the total counted pollen and spores for Feature #159.1. A curiously
elevated percentage of pollen identified as nettle (Urtica sp.) was identified in Feature #123.5
(Jacobucci 2008). Ethnographic accounts indicate that Native Americans utilized nettle for its
homeopathic properties (http://plants.usda.gov), and perhaps the large quantity of this taxa
recovered from Feature #123.5 could indicate this use. Several insect-pollinated taxa species
such as thoroughwort (Eupatorium sp.) and pollen identified to the Brassicaceae or Mustard
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Family were recovered from this feature, as well as clumps of pollen that were identified to the
Rose and Mustard Families which may represent the remains of flowers that were once
deposited at this location. Nevertheless, because all of these taxa are insect-pollinated, pollen
from these vegetation types may simply indicate that these plants grew nearby.
A number of pollen grains recovered from Features #159.1, #111.1, #96.1 and #123.5 were
identified as shrubby species, such as vegetation belonging to the Rosaceae and Myricaceae
Families, sumac (Rhus), currants (Ribes) and blueberry or cranberry (Vaccinium). Collectively,
these species, as well pollen produced by weedy taxa such as aster (Aster sp.), Cheno/Am,
ragweed (Ambrosia), ground cherry (Physalis), and wild grasses probably indicate that the
arboreal canopy in the immediate vicinity of the Middleborough Little League site remained at
least partially open from the Early to Late Woodland periods. Nevertheless, Feature #111.1
contained a greater number of pollen grains identified to pine (Pinus) than the other two
features, which could be due to a recorded climatic cooling period dated to 1550 BP (McWeeney
1999:10) that would favor species such as pine, or perhaps the increase in pine pollen was due
to Native land management practices that utilized burning. Wind-pollinated weedy species such
as ragweed (Ambrosia) were recovered from all four features and could indicate regional as well
as local landscape modification caused by ongoing native land management strategies in the
area. A partially to moderately open arboreal canopy may have existed on the landscape
encompassing the Middleborough Little League Site, and it is likely that it was shaped by human
use and occupation of the immediate region.
The pollen analysis of these four features from the Middleborough Little League site touches
upon what vegetation types existed in the regional and local landscape from the Early to Late
Woodland periods. Pollen and spores from a mixture of many native arboreal and understory
vegetation common to the Eastern Deciduous Forest Province were identified, as well as taxa
that prefer moist and wet soils. The pollen and spores from successive dated features reveal
how Native American occupation and land management practices may have transformed the
landscape. As demonstrated in other studies, palynological indicators of Native American
modification to the northeastern landscape differ (Burden et al. 1986; Delcourt and Delcourt
1997; Jacobucci et. al 2007; Jacobucci 2006; Johnson 2003); however, some overall trends are
apparent, such as the relationship among certain arboreal species and grasses, weeds, and
herbs. The trends that we see at the Middleborough Little League site are similar to other
palynological studies in the New England region; nevertheless, each site possesses a unique
micro-environmental history. Prior to European colonization, Native Americans’ land
management practices had an effect on the vegetation of the Northeast. Pollen studies from
the Northeast have also identified periods of agricultural use and field abandonment prior to
European colonization (Burden et al. 1986: 49). The landscape encompassing the Little League
site during the Woodland Periods appears to have been shaped by ongoing land maintenance
strategies, which were responsible for the greater amount of pollen identified to weedy and
shrubby species; however, the increase in the percentage of pine could also be due to climatic
factors. Together, the pollen analyses of Features #159.1, #111.1, #96.1 and #123.5 describe an
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active landscape that most likely was altered by human occupation and land maintenance
practices.

D. Seasonality:
The relative scarcity of organic remains other than charcoal makes the determination of
season(s) of occupation at the site difficult. Elevated levels of heavy metals (especially mercury,
cadmium, and arsenic, and possibly nickel) in feature soils on Terrace One, and to a lesser extent
on Terrace Two, are potential indicators of the presence of anadromous fish, which are available
in the Nemasket River only from mid-April to early May each year. The turtle shell fragment
from Terrace One suggests a warm-weather occupation. Hazel nuts mature during the late
summer and early fall, while hickory nuts ripen during the early fall (Bonner and Maisenhelder
1974:269; Brinkman 1974:343). Conceivably, charred fragments of these taxa indicate seasonal
use; however, nuts could have been collected and stored for later consumption throughout the
year (Largy et al. 1999:79-80). There is no evidence for winter occupation at the site.
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Chapter Ten
Fire-Cracked Rock

Fire-cracked rock was by far the most frequent item recovered at the site: 100,631 pieces. It was found
in all but fifteen excavation units: two on Terrace One, four on Terrace Two, and nine on Terrace Three.
Fire-cracked rock is potentially an indicator of cultural activity, although natural forces such as forest
fires and lightning strikes can also cause rocks to shatter under thermal stress. Rocks which were
subjected to heating were recognized at the site because they were discolored red or black and had
angular edges, indicative of cracking. However, because it could not be determined in every case that
the rocks had been the result of cultural activities, for the most part they were simply counted by level
and not retained.
A study undertaken by Matt Caerulius, one of the 2009 field school students (Caerulius 2011), examined
a sample of 27 fire-cracked rocks from Terrace Three at the site under high-powered microscopy, after
they had been thin-sectioned and polished. The study was conducted at the Earth and Planetary
Sciences Department Laboratory at the Massachusetts Institute of Technology, under the direction of
Dr. Brian Evans. The first goal of the study was to determine whether the rocks were cracked as a result
of natural or cultural forces. This was done by examining the number of cracks in each sample to
indicate how rapid a degree of thermal shocking was present – the more cracks, the more likely that
heating was rapid and anthropogenic. While no systematic investigation of the materials chosen for
fire-cracked rocks was made in the field, the samples examined by Caerulius were most likely
representative of the total: 9 granite, 8 arkose, 7 argillite, 2 granodiorite, and 1 conglomerate – all of
them local materials easily retrievable at the site. As shown in Figure 10.1, microcracks were most
apparent in the granite, granodiorite, and conglomerate samples.
As well, a study was done of “crack healing”, presuming that the lower the degree of recrystallization
within the cracks, the shorter the time since the sample was cracked. Since this is expected to be a
lengthy process, a high number of unhealed cracks would also be indicative of anthropogenic activity.
Most of the samples investigated did not show evidence of crack healing, and 9 had large numbers of
cracks (> 10 per 100 microns). While this is suggestive of anthropogenic activity, the study was not
conclusive. For the eleven samples which were associated with radiocarbon dates (4) or diagnostic
artifacts (7), there was no correlation between the number of healed cracks and age, which may be
indicative of crack healing being a process which takes longer than the 7,000 years that the site was
occupied.
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Unit
S20W30
S21W20
S25W15
S40W07
S50W20
S55W15
S55W25
S56W18
S60W30
S60W39
S65W05
S65W25
S65W45
S70W10
S70W19
S74W04
S75W15
S75W25
S79W10
S80W11
S80W20
S80W30
S80W40
S84W35
S85W20
S85W25
S85W40

Level Feature #
B2-1
89
B2-1
95
A3-5/6
B2-3
35
B2-1
96
B2-1
99
B1-2
B2-1
49
B1-1
B2-1
101
B2-1
112
B1-1
B1-1
B1-1
B2-1
98
B2-4
113
B2-1
110
B1-1
B2-1
103
B2-1
105
B2-3
109
B1-1
B2-1
111
B2-1
114
B2-3
108
C1-1
B1-1

Material
sm. Crack < 500 mirons lrg. Crack > 500 microns
Arkose
13
2
Arkose
0
0
Argillite
8
5
Granite
5
10
Granite
15
9
Granite
9
1
Granite
5
0
Arkose
5
1
Granite
12
4
Granodiorite
15
9
Granite
0
1
Granite
2
1
Conglomerate
16
20
Granite
2
0
Argillite
0
4
3
1
Granite
13
1
Granodiorite
0
0
Argillite
5
7
Granite
14
6
Argillite
1
2
Argillite
1
0
Granite
5
1
Arkose
0
0
Arkose
9
1
Arkose
5
2
Arkose
13
2

distribution
throughout sample
none
throughout sample
throughout sample
throughout sample
throughout sample
along edges
throughout sample
throughout sample
throughout sample
throughout sample
throughout sample
throughout sample
throughout sample
throughout sample
throughout sample
throughout sample
none
throughout sample
throughout sample
throughout sample
throughout sample
along edges
none
along edges
throughout sample
throughout sample

Figure 10.1: Cracks Observed in Fire-Cracked Rock Samples
There was a very wide diversity in the total number of fire-cracked rocks per unit, from 1 to 6,489.
Figure 10.2 below shows the horizontal distribution of fire-cracked rock. The variance-mean ratio was
2,893,780.56, by far the highest for any material found at the site. There were seven high-frequency
cells: S75E125 on Terrace One, N15E85 on Terrace Two, and N20W35, S35W40, S40W35, S40W40, and
S85W35 on Terrace Three. There were ten medium frequency cells: five on Terrace One, two on
Terrace Two, and three on Terrace Three. There were 110 cells on Terrace One, 51 cells on Terrace
Two, and 154 cells on Terrace Three with low densities greater than zero. No cell had a density higher
than 11σ above the mean. The percentage of fire-cracked rock in high- and moderate-density cells is
32.4%.
It is obvious that there are some heavy concentrations present, some of them associated with hearth
features: Feature #187 on Terrace One, and Features #9, #46, and #123 on Terrace Three. However,
fire-cracked rock was very widely distributed throughout the site; there were only 34 null cells.
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Figure 10.2: Horizontal Distribution of Fire-Cracked Rock
Vertically, fire-cracked rock was distributed as follows. None was collected from the surface.
Terrace
1
2
3
TOTAL
A1
466
425
764
1,655
A3
11,027
6,341
19,837
37,205
A4
0
98
9
107
B1
5,505
384
4,652
10,541
B2
13,283
5,292
23,418
41,993
BALK
418
414
478
1,310
C1
2,756
1,058
3,078
6,892
BURROW
94
60
9
163
FILL
4
444
127
575
ROOT
0
32
0
32
WASH-IN
20
15
123
158
TOTAL
33,573
14,563
52,495 100,631
Figure 10.3: Distribution of Fire-Cracked Rock by Level by Terrace
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While there was obviously much more fire-cracked rock found on Terrace Three, when the results were
factored for the square area excavated that terrace actually had the lowest frequency, 309.7 per square
meter, as compared with Terrace One at 528.7 per square meter and Terrace Two at 407.4 per square
meter. The percentages within the A1, A3, B2, and C zones were quite similar, with a spread of only
1.5% for the A1 zone, 10.7% for the A3 zone, 8.3% for the B2 zone, 2.4% for the C zone, and 3.0% in the
fill. Where the terraces differ more markedly is in the distribution in the B1 zone, with a spread of
13.8%. The amounts in balks, burrows, roots, and wash-in were minimal.
On Terrace One, fire-cracked rock was found in Features #136 (81); #137 (18); #138 (21); #140 (34);
#141 (63); #142 (103); #145 (13); #146 (18); #147 (76); #148 (7); #149 (34); #150 (16); #151 (2); #152
(28); #153 (26); #154 (19); #155 (11); #156 (47); #157 (25); 158 (66); #159 (33); #160 (38); #161 (16);
#162 (212); #163 (9); #164 (1); #165 (319); #166 (274); #168 (90); #169 (7); #170 (142); #171 (377); #172
(70); #174 (67); #175 (113); #176 (330); #177 (7); #178 (1,183); #179 (32); #181 (35); #182 (5); #183 (14);
#185 (167); #186 (86); #187 (5,361); #188 (1,504); #189 (50); #190 (1); #191 (25); #192 (19); #193 (15);
#194 (89); #195 (53); #196 (74); #197 (1,370); #198 (23); #199 (23); #200 (94); #202 (141); #204 (144);
#206 (37); #207 (12); #208 (58); #209 (47); #210 (97); and #211 (12). The recoveries from Feature #187
are above 7σ above the mean of 207.49; this is not surprising, since it is a hearth feature.
On Terrace Two, fire-cracked rock was found in Features #1 (16); #2 (13); #3 (4); #4 (3); #5 (5); #6 (13);
#7 (4); #10 (3); #11 (115); #13 (6); #17 (4); #39 (5); #41 (11); #213 (68); #216 (48); #217 (111); #218
(354); #219 (10); #220 (1,552); #221 (214); #222 (442); #224 (31); #226 (71); #227 (229); #228 (102);
#229 (53); #230 (413); #231 (90); #232 (515); #233 (102); #234 (140); #235 (165); #236 (427); #239
(815); #240 (19); #241 (45); #243 (7); #244 (51); and #245 (12).
On Terrace Three, fire-cracked rock was found in Features #9 (2,541); #18 (16); #19 (1,163); #20 (526);
#22 (20); #23 (1); #24 (3); #26 (177); 27 (1,301); #28 (327); #30 (3); #32 (20); #33 (64); #34 (10); #35
(128); #36 (275); #37 (3); #38 (11); #40 (519); #43 (7); #44 (83); #45 (73); #46 (1,167); #49 (342); #50
(41); #52 (25); #53 (38); #54 (10); #56 (1); #57 (29); #58 (7); #59 (25); #60 (1); #61 (11); #62 (28); #63 (8);
#64 (1); #65 (9); #66 (741); #67 (25); #69 (1,055); #70 (10); #71 (105); #72 (24); #74 (192); #76 (3); #83
(592); #84 (306); #86 (218); #88 (5); #89 (65); #90 (1); #91 (62); #92 (25); #93 (7); #94 (31); #95 (87); #96
(730); #97 (3); #98 (260); #99 (409); #100 (217); #101 (16); #102 (2); #103 (260); #104 (245); #105 (58);
#106 (32); #107 (4); #108 (9); #109 (6); #110 (65); #111 (929); #112 (31); #113 (484); #114 (1,268); #115
(61); #117 (337); #118 (2,308); #119 (17); #120 (1,615); #121 (467); #122 (12); #123 (342); #124 (250);
#125 (36); #126 (161); #127 (29); #130 (66); #131 (3); #132 (6); #133 (42); #134 (24); and #135 (8).
In conclusion, the high percentage (41.7%) of fire-cracked rock found within features suggests that most,
if not all of it is of anthropogenic origin. The crack-healing study, even though inconclusive, does not
contradict this conclusion.
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Chapter Eleven
Post-Contact Materials
Distribution of Post-Contact Materials
A total of 15,489 items of post-European contact were recovered from the site. Their vertical
distribution by unit is shown in Figure 11.1, and their horizontal distribution is shown in Figure 11.2.
Post-Contact materials were found in 25 high-density cells, constituting 34.2% of the total. No cell had a
density higher than 9σ above the mean. The variance-mean ratio was 407.53. A total of 82.75% of
these items were either in the A1 or the A3 zone. Only 6.81% were in the B zone, and 0.16% were in the
C zone. The remaining 10.29% were in disturbed contexts: in balks, burrows, root molds, fill zones,
wash-in, or on the surface. There was no systematic effort to retrieve post-Contact material from the
surface, so the totals below for that zone are not representative. Most of the surface items came from
the eroding embankments on the western edge of Terrace Two. The percentage in A1 and A3 soils was
highest on the First Terrace, 93.86%, with 4.68% in the B zone, 0.18% in the C zone, and the remaining
1.27% in disturbed contexts. It was next highest on Terrace Three, at 82.20%, with 5.88% in the B zone,
0.18% in the C zone, and 11.71% in disturbed contexts. It was lowest on Terrace Two, at 69.28%, with
14.50% in the B zone, 0.00% in the C zone, and 16.21% in disturbed contexts. When these results are
factored for the amount of area exposed on each terrace, the density on Terrace Two for the A zones is
slightly higher, 86.18 per square meter, while the total density for all zones is much higher, 124.39 per
square meter. The density for the A zones on Terrace One is slightly lower, at 72.43 per square meter,
while the total density for all zones is slightly lower, 77.18 per square meter. The density on Terrace
Three for both the A zones (45.53 per square meter) and the total density (55.40 per square meter) is
much lower. The elevated recoveries in the A1 zone of Terrace Three may be attributed to its greater
exposure to foot and bicycle traffic going from the playing fields to the Burkland schoolyard.
Terrace

1
2
3
Total
A1
93
201
2,159
2,448
A3
3,096
1,657
5,615
10,333
A4
0
29
0
29
B1
33
243
35
310
B2
126
94
521
741
C1
6
1
17
24
BALK
34
20
95
149
FILL
6
349
690
1,039
REEXCAVATED
0
0
4
4
BURROW
0
35
0
35
WASH-IN
3
2
55
60
ROOT
0
7
0
7
SURFACE
0
265
0
265
TOTAL
3,398
2,903
9,187
15,489
Figure 11.1: Distribution of Post-Contact Materials by Level by Terrace
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Figure 11.2: Horizontal Distribution of All Post-Contact Materials

Identification of Post-Contact Materials
The post-Contact items may be divided into broad categories by material in descending order of
frequency: coal and coke, iron, glass, construction materials, ceramics, plastic, other materials, and
other metals. The distribution of these by Terrace is given in Figure 11.3 below:
Terrace
1
2
3
Total
Coal/Coke
2,564
2,217
5,141
9,922
Iron
337
155
1,339
1,828
Other Metal
12
18
46
76
Glass
79
121
1,367
1,567
Ceramic
259
85
172
516
Plastic
22
139
116
277
Construction Materials
117
82
913
1,112
Other
8
86
97
191
Total
3,398
2,903
9,187
15,489
Figure 11.3: Distribution of Post-Contact Materials by General Type by Terrace
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A. Coal and Coke: This was by far the most common post-Contact material found at the site:
9,922 pieces in all (64.1% of the total). No systematic attempt was made in the field to
separate unburned coal from combusted coke or cinder. Most of it (72.7%) was found in
the A3 zone, with 8.4% in the fill and 7.7% in the A1 zone. Only 4.8% was found in
features, and 2.8% in non-feature subsoils. 2.1% was found on the surface. None of the
other zones contained more than 0.3%. It was predominant in A3 zones on Terrace One,
91.5%, with 2.3% in A1 zones, and 1.1% in B1 zones and in balks. While percentages in the
A3 zone on Terraces Two and Three were similar to one another (64.2% and 66.6%,
respectively), there were complementary distributions in the A1 and B1 zones for these
terraces: 2.7% and 12.0% for Terrace Two and 12.3% and 0.3% for Terrace Three,
respectively. Percentages in the B2 zone were similar for all three terraces: 3.8% for
Terrace One, 4.5% for Terrace Two, and 5.4% for Terrace Three. This material most likely
derived from the Shaw Factory operation, which used coal to heat the furnaces. The
pieces found below the plow zone may have percolated downwards through cracks
resulting from the freeze-thaw cycle, or fallen down root molds or animal burrows.
Horizontally, the distribution was very variable, ranging from 0 to 749 pieces per unit, with
an average of 32.6 per unit. When the excavated area is factored in, the distribution varies
from 0 to 1,480 per square meter, with a mean of 36.7 per square meter. When factored
for square area by terrace, Terrace Two has the highest frequency (55.2 per square
meter), followed by Terrace One (40.0 per square meter) with lower frequencies on
Terrace Three (30.22 per square meter).
A total of six excavation units had densities per square meter more than 3σ above the
mean: S65E125 on Terrace One, and N15E/S00, S25E/W00, S50E/W00, S55E/W00, and
S75E/W00. There was one cell on Terrace One, six cells on Terrace Two and six cells on
Terrace Three which had moderate densities of coal and clinker. Twelve of these units
were located on the edge between the Second and Third Terraces, along the north-south
baseline, as shown in Figure 11.A.1 below. It is likely that this is the result of soil
alterations in this area associated with the construction of the fields and the service road.
Two of the remaining high-density cells, one on Terrace One and one on Terrace Two,
were associated with historic trash pits, and are probably associated with factory disposal
activities. There were 97 cells on Terrace One, 38 cells on Terrace Two, and 40 cells on
Terrace Three with low densities greater than zero. Twenty of these cells are also located
within 5 meters of the north-south baseline. The variance-mean ratio was 34,588.54, the
highest for any post-Contact material. Percentages in high- and moderate-density units
accounted for 37.8% of all the coal and coke found at the site.
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Figure 11.A.1: Horizontal Distribution of Coal and Clinker
B. Iron Objects: A total of 1,828 of these were recovered (11.8% of the total). By type,
these were by far the most diverse items found, and they included nails (818); iron wire
(817); iron fragments (128); washers (11); toy truck pieces (9); screws (6); straps and
bottle caps (5 each); bolts (4); spikes and fencing (3 each); chains, bars, cauldron
fragments, horseshoes, and pipes (2 each); and a wrench, a hex nut, a hook, a hinge, a
knife blade, a clamp, a ring, a cable, a rod, a lock-lube can, a belt buckle, an iron
spearpoint, and a piece of slag (1 each). The discussion below will treat the first three
categories separately, and the remaining 23 categories collectively.
1) Nails were subdivided into four categories: cut or square nails (475, 57.9%),
wire nails (328, 40.1%), roofing nails (9, 1.1%), and U-shaped nails (7, 0.9%). All
four types were found on all three terraces. The preponderance of nails were
found in the A3 zone (85.5% on Terrace One, 81.6% on Terrace Two; 84.1% on
Terrace Three). On Terrace One, recoveries in features were slightly elevated
(11.8%); while on Terrace Two recoveries from the A1 zone were slightly
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elevated (13.8%); on Terrace Three recoveries from the A1 and fill zones were
very slightly elevated (5.5% and 5.0%, respectively). Factored by excavated
area, nails had similar frequencies on Terraces Two (2.64 per square meter) and
Three (2.68 per square meter) yet were much lower on Terrace One (1.20 per
square meter).

Figure 11B.1: Horizontal Distribution of Square Nails
What is unusual about the recoveries from Terrace One and Terrace Three is
that square cut nails predominated (63.4% on Terrace One, 59.0% on Terrace
Three); while on Terrace Two wire nails predominated (58.5%). What makes
this unusual is that cut nails were generally replaced by wire nails by 1850, more
than half a century before the establishment of the Shaw Factory. Yet Terrace
One is rather distant from both the factory and the Morton House. It is possible
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that Shaw made use of some older buildings existing on the lot for his factory, or
moved some pre-existing structures there from other locations, and that the
Town’s demolition of these structures in the 1980s resulted in the deposition of
square cut nails, along with the more recent wire nails Shaw would more likely
have used in constructing new buildings.
The conclusion that some of the square nails derived from the factory buildings
is confirmed by their horizontal distribution, as shown in Figure 11B.1 above.
On Terrace One, 41 out of 68 units containing nails had no more than 2
examples (60.3%), and there were four units which had more than 10 nails
(maximum = 46), in all four cases a mix of square and wire nails was present.
One of these units contained a historic trash pit, Feature #170, which was
associated with factory waste.

Figure 11B.2: Horizontal Distribution of Wire Nails
On Terrace Two, 11 out of 22 units containing nails had no more than 2
examples (50.0%), and there was only one unit with an elevated number (14),
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also with a mix of square and wire nails. This unit was from the original survey
and was the furthest south unit excavated, adjacent to the factory area.
On Terrace Three, 53 out of the 87 units which contained nails had no more
than 2 examples (60.9%), but there were ten units which had more than 10 nails
(maximum = 56). Eight of these units were on the extreme southern edge of the
terrace, adjacent to the factory area. Of these eight units, one had only wire
nails, two had only square nails, and the remainder (as well as the two units
further north with elevated levels) had a mix of the two. If the nails derived
from the factory, as seems likely, then the factory buildings were built with a
mix of old and new nail types.
Square nails were found in five high-density cells: S30E130 and S65E125 on
Terrace One, and S85W20, S85W30, and S85W35 on Terrace Three. There was
one moderate-density cell on Terrace Two, and one moderate-density cell
adjacent to the three high-density cells on Terrace Three. On Terrace One,
there were 35 low-density cells; on Terrace Two there were 14 low-density cells;
and on Terrace Three there were 37 low-density cells, all with densities greater
tha n 0. The variance-mean ratio was 322.13. The percentage of square nails in
high- and moderate-density cells was 43.3%. No cell had a frequency as high as
12σ above the mean. Wire nails were found in five high-density cells: S40W15
and S130E15 on Terrace Two, and S85E25, S85E30, and S85E35 on Terrace
Three. Two of the latter were also high-density cells for square nails. There
were five cells on Terrace One, three cells on Terrace Two, and three cells on
Terrace Three with moderate densities; and 21 cells on Terrace One, 7 cells on
Terrace Two, and 20 cells on Terrace Three with low densities greater than zero.
The percentage of wire nails in high- and moderate-density cells was 60.8%.
Their variance-mean ratio was 137.36. No cell had a frequency as high as 13σ
above the mean.
2) Iron Wire was found on all three terraces, but in miniscule amounts on
Terraces One (4) and Two (38). All of the wire on these terraces was found
either in the A3 zone, the balk, or the fill. By contrast, the wire from the Third
Terrace was plentiful (775 pieces), and was predominantly found in the A1 zone
(60.1%), followed by the A3 zone (29.3%) and from features (10.1%), with small
amounts in fill and on the surface. When factored for square area, Terrace
Three has the highest frequency (4.57 per square meter) followed by Terrace
Two (1.15 per square meter), with very low frequencies on Terrace One (0.1 per
square meter). Iron wire was found in four high-density cells (N30E60 on
Terrace Two and S05W10, S40W05, and S65W05 on Terrace Three. There were
also four moderate-density cells on Terrace Three, and eleven low-density cells
with frequencies greater than zero, three on Terrace One, three on Terrace
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Two, and five on Terrace Three. The variance-mean ratio was 85.13. The
percentage of iron wire in high- and moderate-density cells was 94.32%. No
cells had densities in excess of 12σ.
Horizontally, on Terrace One the four fragments were retrieved from only three
units. There is one concentration of iron wire on Terrace Two, of 21 pieces
(55.3% of the total). This unit is just to the north of the stone wall, so it may
derive from a fence line. The remainder were retrieved from only 3 other units,

Figure 11B.3: Iron Wire
two of them at the start of the slope up to the Third Terrace. On the Third
Terrace, with one exception, all of the iron wire was found in nine cells along
the same slope, along the W04 to W07 line. Three of these cells (S05W05,
S40W05, and S65W05) were high-density cells, with concentrations in S40W05
above 12σ. Two additional cells had moderate densities, while the remaining
four had low densities greater than zero. These cells comprise 93.9% of all the
wire found at the site. One of these units contained all of the wire found within
a feature, 78 pieces. The distribution is shown in Figure 11B.4. Only two units
west of W08 contained any iron wire (6 pieces, 0.8%). This largely linear
distribution suggests a fence line, and this conclusion is supported by the finding
of a rotted fence post in unit S78W07. The style of wire, when fragments
permitted this to be observed, consisted of straight segments interspersed with
small loops (see Figure 11B.3). This style of wire was researched by Rebecca
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Figure 11B.4: Horizontal Distribution of Iron Wire
Burlingame, one of the 2008 field school students, and according to the Barbed
Wire Museum (Kansas Barbed Wire Collectors Association 2015) it was
innovated in 1903. This is just two years before George Shaw purchased the
additional property on which Terrace Three is located. It is most likely that he
fenced the eastern margin of the terrace in anticipation of expanding his
operation; but this expansion never took place.
3) Iron Fragments: These were found on all three terraces, but in different
frequencies. Terrace One had 40 fragments, all but two in the A3 zone. One of
the remaining pieces was in a feature, and the other was in a balk. Terrace Two
had only 10 fragments, 4 each in the A1 and A3 zones, and 2 in the balk.
Terrace Three had 80, 59 of which (73.8%) were in the A3 zone, followed by 11
in the fill (13.8%) and 10 in the A1 zone (12.5%). When factored for square
area, Terrace One had the highest frequency (0.63 per square meter) followed
by Terrace Three (0.47 per square meter), with lower frequencies on Terrace
Two (0.30 per square meter).
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Horizontally, the iron fragments were more uniformly dispersed than other iron
materials. On Terrace One, 15 of the 20 units containing iron fragments had no
more than 2, and the highest number in any unit was 11. On Terrace Two, iron
fragments were only found in four units, and three of them had no more than
two fragments; the highest number was five. On Terrace Three, 21 of the 32
units which contained iron fragments had no more than two; the highest
number was ten. No pattern could be discerned from this distribution.
4) Other Iron Objects: As noted above, these were very varied. Of the 15 found
on Terrace One, 13 were in the A3 zone (86.7%) and 2 in the A1 zone (13.3%).
These included the fencing, the cable, the clamp, the ring, the slag, the hook,
and the knife blade. Of the 20 found on Terrace Two, 11 were in the A3 zone
(55.0%), 4 each in the A1 zone and the fill (20% each), and one was in a feature
(5.0%). These included washers, screws, pipes, the toy truck pieces, the belt
buckle, a chain, a horseshoe, the rod, and the lock-lube can. Of the 33 found on
Terrace Three, 18 were in the A3 zone (54.5%), 7 in the A1 zone (21.2%), 5 in the
fill (15.2%), and 3 on the surface (9.1%). These included washers, the bottle
caps, screws, the bolts, the cauldron fragments, the straps, toy truck fragments,
the spikes, the hex nut, the spearpoint, the bars, a chain, and the wrench. With
the exception of washers, screws, and toy truck fragments, the items were all
idiosyncratic to their terraces. When factored for square area, Terrace Two had
the highest frequency (0.61 per square meter) followed by Terrace One (0.24
per square meter) and Terrace Three (0.19 per square meter).
The spearpoint, from Terrace One (see Figure 11B.5), was of interest because it
resembled 18th- 19th century West African spearpoints. It is made of two parts,
a shaft and a point, welded together. I corresponded with Alioune Deme, an
African archaeological colleague, who suggested that it may have been the
property of “an African who knew how to make metal tools in Africa, came to
America, [and] used small iron bars to make these two tools” (Deme 2011),
perhaps with the intention of using the spear to fish in the Nemasket River.

Figure 11B.5: Iron Spearpoint
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Horizontally, all but one of the 12 units on Terrace One which contained other
iron had 2 or fewer items per unit; the highest quantity was 3 per unit. On
Terrace Two, 10 out of the 12 units which contained other metal had 2 or fewer
items per unit; the highest quantity was 5 per unit. On Terrace Three, 19 out of
the 21 units which contained other metal had 2 or fewer items per unit; the
highest quantity was 3 per unit.

Figure 11B.6: Horizontal Distribution of All Other Iron Objects
There were eight cells which contained other iron objects (not including square
and wire nails and iron wire) in frequencies above 3σ: S45E125, S65E125, and
S75E145 on Terrace One; S130E15 on Terrace Two; and N15E/W00, N05E/W00,
S05E/W00, and S80W35 on Terrace Three. There were six cells on Terrace One,
three cells on Terrace Two, and six cells on Terrace Three with moderate
densities; and 16 cells on Terrace One, 11 cells on Terrace Two, and 21 cells on
Terrace Three with low densities greater than zero. Their variance-mean ratio
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was 42.05. The percentage of other iron objects in high- and moderate-density
cells was 83.25%. No cell had a frequency higher than 11σ above the mean.
Many of the other iron objects are concentrated on the northern end of the
edge of Terrace Three, from S05E/W00 northward, including three of the highdensity cells and four of the moderate-density cells. These comprise 13.8% of
all other iron found at the site. A sccond concentration is from the southern
edge of Terrace Three, adjacent to the factory, with one high-density cell, two
moderate-density cells, and two low-density cells. These comprise 11.0% of the
other iron at the site.
C. Glass: A total of 1,567 pieces were recovered (10.1% of the total). These included
bottle glass (1,288), window glass (149), vessel glass (100), slag glass (8), milk glass (6),
marbles (3), cut glass (2); and a bead, a perfume bottle, an automobile headlight, a
thermometer, and a piece of sea glass (1 each). As shown in Figure 11C.1, glass was
relatively uncommon on Terrace One (5.07% of the total) and Terrace Two (7.00% of the
total); 88.18% of the total was found on Terrace Three.
Terrace
1
2
3
Total
Bottle Glass
0
80
1,213
1,293
Vessel Glass
67
21
12
100
Window Glass
0
19
131
150
Other Glass
12
1
11
24
Total
79
121
1,367
1,567
Figure 11C.1: Distribution of Glass Types by Terrace
Moreover, as shown in Figure 11C.2, most of the glass on the lower two terraces was in
the A3 zone (86.08% on Terrace One, 77.98% on Terrace Two), while on Terrace Three
slightly more of it was in the A1 zone (47.49%) as compared to the A3 zone (42.83%).
On Terrace One, 2.53% was in the A1 zone; on Terrace Two, 12.84% was in the A1 zone.
Very little of the glass penetrated below the plow zone: 6.33% on Terrace One, 3.67%
on Terrace Two, and 1.09% on Terrace Three. The remainder (5.07% on Terrace One,
5.50% on Terrace Two, and 8.59% on Terrace Three) were from disturbed soils. When
factored for square area, the Third Terrace remains the highest, at 8.10 per square
meter, followed by the Second Terrace at 3.05 per square meter, and the First Terrace,
at 1.24 per square meter.
Terrace
A1
A3
B1
B2
C1

1
2
68
1
3
0

2
28
70
0
0
0

3
652
587
3
11
1

Total
682
725
4
14
1

300
BALK
4
0
14
18
FILL
0
18
88
106
WASH-IN
1
0
11
12
SURFACE
0
5
0
5
TOTAL
79
121
1,367
1,567
Figure 11C.2: Distribution of Glass by Level by Terrace
Horizontally, bottle glass, vessel glass, window glass, and milk glass were found on all
three terraces. Slag glass, sea glass, and the thermometer were only found on Terrace
One, while cut glass, marbles, the bead, the headlight, and the perfume bottle were only

Figure 11C.3: Horizontal Distribution of Glass
found on Terrace Three. On the First Terrace, glass was sparsely distributed in 39 of the
excavated units, 30 of which had no more than 2 shards (76.9%); the highest per unit
total was 8. On Terrace Two, there was one unit which had 33 shards, 26 of them of
bottle glass and 7 of window glass, all in the A3 zone. This unit accounts for 23.9% of all
the glass found on Terrace Two. This appears to be associated with a historic trash pit,
Feature #240, which was not recognized in the original 50 centimeter by 50 centimeter
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unit. Other than this, 20 of the 29 other excavated units which contained glass had no
more than 2 shards (74.1%), and the highest per unit total was 8. On Terrace Three,
while 64 of the 134 units containing glass had no more than two shards (47.8%), there
were 28 with per unit totals higher than the average of 10.2. In 18 of these cases, only
bottle glass is present in above average quantities, while in 6 cases bottle glass is more
than 50% of the glass present. Some of these cases have extremely high numbers of
shards: 182 and 145 in the two highest cases. In only one of these cases was vessel
glass the only type represented, while in three cases window glass was more than 50%.
No cells on Terrace One or Terrace Two had either high or moderate concentrations of
glass. On Terrace Three, there were eight cells with high densities (S10W25, S35W40,
S55W10, S55W15, S55W30, S55W40, S60W30, and S50W35). There were four cells
with moderate densities. There were 26 cells on Terrace One, 21 cells on Terrace Two,
and 55 cells on Terrace Three with low densities greater than zero. The variance-mean
ratio was 1,300.65. The percentage in high- and moderate-density cells was 38.9%. No
cell had a higher frequency than 13σ.
Most of the high- and moderate-frequency units on Terrace Three are in two clusters.
Three of them are on the somewhat disturbed eastern edge of the terrace, an area
where there was dumping of soils between the 1998 and 1999 seasons, and the glass
might have derived from the dump piles; these account for 13.9% of the glass on
Terrace Three. The second cluster is a band of six cells near the summit of the terrace,
just to the west of the gully; these account for 32.3% of the glass found on Terrace
Three. The three cells with the highest concentrations are in this area, which sees a lot
of foot traffic, which might explain the presence of so much glass there.

D. Construction Materials: A total of 1,112 of these were recovered (7.2% of the total).
These included brick (658), roof shingle (275), mortar (114), asphalt (31), concrete (29),
and asbestos board (2). As with most other historic materials, the preponderance
(82.64%) were from Terrace Three, with 10.40% from Terrace One and 6.61% from
Terrace Two. One Terraces One and Two, these were nearly absent from the A1 zone (1
item each; respectively 0.87% and 1.23%), but they were much more common in the A1
zone on Terrace Three (34.35%). Recoveries from the A3 zone predominated on all
three terraces, 87.83% on Terrace One and 74.07% on Terrace Two, but were slightly
less than a majority on Terrace Three (49.67%). Recoveries from the B zone were sparse
on all three terraces (5.22% on Terrace One, 2.5% on Terrace Two, 1.97% on Terrace
Three). The remainder (6.09% on Terrace One, 22.22% on Terrace Two, and 14.00% on
Terrace Three) were in disturbed soils.
Horizontally, asbestos board was found only on Terrace Three, and concrete was found
only on Terraces One and Three, while the other materials were found on all three
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Figure 11D.1: Horizontal Distribution of Construction Materials
terraces. When factored for square area, the Third Terrace remains the highest, at 5.39
per square meter, followed by the Second Terrace at 2.27 per square meter, and the
First Terrace, at 1.81 per square meter. On Terrace One, 28 units out of a total of 37
(75.7%) with construction material had no more than 2 pieces. One unit had a high total
of 46 pieces of brick, which accounts for 40.0% of all the construction materials from
that terrace. Another unit had 11 pieces of asphalt, which accounts for 9.6% of the
total. No other unit had more than 6 pieces. A piece of concrete found at 25
centimeters below junction in a feature which was identified in the field as most likely a
historic trash pit (Feature #178). On Terrace Two, 12 units out of 21 (57.1%) had no
more than 2 pieces of construction material. One unit contained 14 pieces of brick in
the deep A3 zone, probably also a historic trash pit, while another had 7 pieces of brick
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and 7 pieces of mortar, all in the fill zone. One of the units from the original survey
contained 11 pieces of brick and 1 piece of mortar. Combined, these three units
accounted for 49.3% of all the construction material from the terrace. No other unit
had more than 10 pieces. On Terrace Three, 54 units out of a total of 104 containing
construction material had no more than two pieces (51.9%). However, there were 18
units with more elevated frequencies of these materials. Nine of these are
concentrated in an area on the eastern edge of the terrace, near an area which had soil
dumped on it prior to the 1999 season. Combined, these accounted for 447 pieces,
48.9% of the total for that terrace. Two of these consisted entirely of roof shingles (55
and 68 pieces), and another had 66 pieces of shingle and 1 piece of brick. Three others
consisted of only brick and mortar (49 and 10; 30 and 2; 11 and 9), while another had 32
brick, 14 mortar, and 1 piece of asphalt. Two others consisted of only brick and
concrete (47 and 15; 13 and 3). There were ten high-density cells: N20E110 and
S65E125 on Terrace One; S135W20 on Terrace Two; and S05E/W00, S20E/W00,
S25E/W00, S40E05, S45W05, S50W40, and S60W40 on Terrace Three. There were
fourteen moderate-density cells, one on Terrace One, two on Terrace Two, and ten on
Terrace Three; and 82 low-density cells greater than 0: 28 on Terrace One, 17 on
Terrace Two, and 37 on Terrace Three. The variance-mean ratio was 354.21. No cells
had frequencies above 11σ. The percentage of construction materials in high- and
moderate-density cells was 57.9%. Eleven of the cells with high or moderate frequency
deposits are located close to the eastern edge of Terrace Three. These comprise 33.27%
of all the construction materials at the site.
E. Ceramics: A total of 516 sherds were recovered (3.1% of the total). These included
glazed, decorated or undecorated whiteware (260); glazed and unglazed redware (124);
clay pigeon or skeet (40); clay pipestems (30); stoneware (24); porcelain (23); bakelite
(5); tile (2); and Jackfield ware, sewer pipe, and a clay marble (1 each). None of the
pottery sherds had rims, and most of them were small, so it was not possible to
reconstruct vessels, but from their general shapes it is likely that they derived from
tableware. Their distribution by type is shown in Figure 11E.1:
Terrace
1
2
3
Total
Redware
50
14
61
125
Whiteware
158
40
64
262
Stoneware
12
2
11
25
Porcelain
0
16
8
24
Clay Pipe
0
11
19
30
Clay Pigeon
39
0
1
40
Other Ceramic
0
2
8
10
Total
259
85
172
516
Figure 11E.1: Distribution of Post-Contact Ceramics by Type by Terrace
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Unlike most historic period materials at the site, the vast majority of ceramics were
found in the A3 zone (93.0% on Terrace One, 66.0% on Terrace Two, and 77.3% on
Terrace Three), with a much smaller proportion in the A1 zone (1.8% on Terrace One,
11.1% on Terrace Two, and 3.0% on Terrace Three), the B1 zone (1.5% on Terrace One,
10.6% on Terrace Two, and none on Terrace Three), and from features (3.3% on Terrace
One, 2.2% on Terrace Two, and 0.5% on Terrace Three). Percentages from disturbed
soils were even smaller: from the balk (0.4% on Terrace One), the fill (6.4% on Terrace
Two and 2.5% on Terrace Three), from wash-in (2.2% on Terrace Two), and from the
surface (0.5% on Terrace Three). The recoveries from the A1 zone were limited to hard
whiteware, clay pigeon, and clay pipe stems. In addition to these, redware was found in
both the B1 and B2 zones, in small quantities. Ceramic tile was only found in the fill on
Terrace Three, while sewer pipe was only found on the surface. All other materials were
principally found in the A3 zone. This distribution is shown in Figure 11E.2:

Terrace
1
2
3
Total
A1
5
3
6
14
A3
240
38
157
435
B1
4
3
0
7
B2
9
0
1
10
BALK
1
2
0
3
FILL
0
6
5
11
REEXCAVATION
0
0
2
2
WASH-IN
0
0
1
1
TOTAL
259
52
172
483
Figure 11E.2: Distribution of Post-Contact Ceramics by Level by Terrace
This suggests that the ceramics may be older than the post-factory period, and possibly
either from the late 19th through mid-20th century, but not older. Only one sherd of
mid-18th century plum-bodied, dark black glazed Jackfield ware was recovered from the
Third Terrace, and a possibly early 19th century clay marble was found on the Second
Terrace.
The pipe stems might date to the 18th century, but their number was not sufficiently
large to attempt a statistical analysis of bore diameters, for which N > 50 is needed
(MacMillan 2016). With one exception from the eastern edge of Terrace Three, all of
the clay pigeon fragments were found in the northern half of Terrace One (see Figure
11E.14). Factored for square area, the First Terrace had the highest density per square
meter, 3.46, followed by the Second Terrace at 1.31 per square meter and the Third
Terrace at 1.00 per square meter. Horizontally, there were only two high-density cells
containing ceramics, both on Terrace One (S65E125 and S65E135). One contained 34
sherds of whiteware in the A3 zone; the other contained 30 sherds of whiteware, 6
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sherds of stoneware, and 1 sherd of redware in the A3 zone. The units are near each
other, and the whiteware distributions might have resulted from the breakage of the
same vessel.

Figure 11E.3: Horizontal Distribution of Post-Contact Ceramics

Most of the remaining 278 units which contained ceramics had only one or two sherds.
There were only two high-density cells, S65E120 and S65E130 on Terrace One. There
were ten cells on Terrace One, two cells on Terrace Two, and four cells on Terrace Three
with medium densities; and there were 30 cells on Terrace One, 21 cells on Terrace
Two, and 50 cells on Terrace Three with low densities of ceramics greater than zero.
Percentages of excavated ceramics in high- and moderate-density cells were 37.1% of
the total. Their variance-mean ratio was 154.49. No cells had higher frequencies than
16σ above the mean.
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Figure 11E.4: Horizontal Distribution of Skeet Fragments

F. Plastic: A total of 277 pieces of plastic were recovered (1.8% of the total). In addition
to unidentifiable plastic fragments (138) and cellophane fragments (111), these included
plastic bags (14); purses (3), balls, straws, and pipe stems (2 each); and dolls, buttons,
caps, hooks, and a coffee lid (1 each). On Terrace One, there was very little plastic, only
24 pieces (8.7%). Only one plastic fragment was found in a feature; the remainder were
from the A1 zone (59.1%), the A3 zone (31.8%), or the fill (4.5%). Aside from plastic
fragments, the only types were one piece of cellophane, the hook, and the coffee lid.
On Terrace Two, there were 133 pieces of plastic (48.2%): 53 from the A1 zone (39.8%),
27 from the A3 zone (17.3%), 35 from burrows (26.3%), 16 from the wall foundation
trench (12.0%), and 5 from the fill (3.8%); and one from the C zone (0.8%) None were
found in B zone soils. Cellophane (50.8%) and plastic fragments (36.4%) dominated the
types, followed by plastic bags (10.3%); the only other types were a plastic straw, a
plastic purse, and a plastic cap (0.8% each). On Terrace Three, there were 120 pieces of
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plastic (43.1%): 60 from the A1 zone (53.8%), 46 from the A3 zone (38.7%), 4 from the
fill (3.4%), one from reexcavation, and 5 from features (4.2%). As on Terrace Two, the
types were dominated by plastic fragments (57.1%), cellophane (34.5%), and plastic
bags (23.5%), with small numbers of purses (2.5%); plastic balls and pipe stems (1.7%
each); and dolls, straws, and buttons (0.8% each). When factored for excavated area,
Terrace Two had the highest density (3.72 per square meter), with much lower
frequencies in Terrace Three.

Figure 11F.1: Horizontal Distribution of Plastic
Other than the lower distribution on Terrace One mentioned above, there is no clear
horizontal distribution pattern for plastics. They were found in six high-density cells:
N20E60, N10E90, and N05E45 on Terrace Two, and S20W05, S60W30, and S65W05 on
Terrace Three. There were none on Terrace One. There were ten cells with moderate
densities of plastic: one on Terrace One, three on Terrace Two, and six on Terrace
Three. There were 50 cells with low densities greater than 0: 12 on Terrace One, 6 on
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Terrace Two, and 32 on Terrace Three. The variance-mean ratio was 21.80. No cell had
a frequency higher than 10σ. The percentage in high- and medium density cells was
60.1%. In the cell with the highest quantity, S05E85 on Terrace Two, all of the items
were probably fragments of the same cellophane wrapper, and were within a rodent
burrow, as if the rodent had deliberately collected them, or found a cellophanewrapped food package on the surface, brought it to its burrow, and demolished the
wrapper to get at the food inside. In another cell on Terrace Two, S20E60, there were
16 pieces in the wall foundation trench, along with 11 in the first 5 cm of the topsoil.
G. Other Materials: A total of 191 of these were recovered (1.2% of the total). These
were very diverse, and included styrofoam (66); amber (33); lacquer chips (20); cigarette
filters and paper fragments (11 each); cloth ribbons (8); paper wrappers (6), rubber
fragments, and rubber gaskets (4 each); handi-wipes and balloons (3 each); golf balls,
red pigment chips, rope, pen caps, and cloth (2 each); and a green pigment chip, a piece
of gum, a piece of chalk, an electrical socket, a piece of plexiglass, a piece of PVC pipe, a
shoelace, rubber wire, a buttons, a plug, a leather strap, an eraser, a pencil lead, and a
battery (1 each). On Terrace One, the 8 items were evenly divided between the A1 and
A3 zones, with no recoveries from other zones. a substantial percentage on Terrace
Two were in the wall foundation trench (7.52%) or in the fill (2.47%), with 21.05% in the
A1 zone, 31.58% in the A3 zone, 1.50% each in features and in the fill; while on Terrace
Three there were 54.63% in the A3 zone, but there were more in features (9.28%) and in
the fill (5.15%), while the A1 zone contained 30.93%.
There were five high-density cells (N20E40, N20E60, and S135E20 on Terrace Two and
S20W15 and S60W30 on Terrace Three. There were eleven moderate-density cells: one
on Terrace One, one on Terrace Two, and nine on Terrace Three. There were 31 lowdensity cells greater than 0: 6 on Terrace One, 8 on Terrace 2, and 18 on Terrace Three.
The variance-mean ratio was 27.55. No cell had a frequency higher than 13σ. The
percentage in high- and moderate-density cells was 60.9%, the highest for any postContact material.
When factored for square area, the Second Terrace remains the highest, at 3.72 per
square meter, followed by the Third Terrace at 0.70 per square meter, and the First
Terrace, at 0.12 per square meter. The only recoveries from Terrace One were a rubber
button, a flake of red pigment, 3 cigarette filters, and 3 pieces of paper. The paper and
the pigment were from the A1 zone, while the button and the filters were from the A3
zone. No unit contained more than 2 items. The predominant type on the Second
Terrace was styrofoam (52, or 64.20%). Twelve chips of black lacquer were found in the
original survey unit closest to the Shaw Factory, and probably derived from that
operation. Other recoveries included a piece of chalk from the same unit; 2 cloth
ribbons; a piece of rope; a pen cap; a cloth shoelace; a pencil lead; a paper wrapper; and
8 pieces of paper. Eight of the 12 units which contained these materials had no more
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than 2 items per unit. Two units had elevated frequencies (25 and 20, respectively), due
to the presence of styrofoam and paper. The Third Terrace had the greatest diversity of
materials, but of the 43 units which contained these items, 32 (71.4%) had no more than
two per unit, and no unit had more than 8 items. Amber was the predominant material
(33, 32.0%), also derived from the factory, followed by styrofoam (14, 13.6%) and
lacquer chips (8, 7.8%). No horizontal pattern of distribution could be discerned.
H. Other Metals: A total of 76 of these were recovered (0.5% of the total). These
included aluminum cans (13); aluminum foil (17); gold foil (6); brass drain covers (3);
lead fragments, a lead bullet, brass rings, brass brads, copper wire, a gold hat pin, a
1966 penny, a 1935 dime, a quarter, and a nickel (1 each). Almost all of these items
were found in the A1 zone (35.9%) or the A3 zone (56.4%). There were only 2 items
found in fill zones (2.6%), 2 in features (2.6%), and 3 on the surface (3.8%). The
distribution by terrace was 15.4% on Terrace One, 23.1% on Terrace Two, and 62.8% on
Terrace Three.

Figure 11G.1: Horizontal Distribution of Other Post-Contact Materials
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When these numbers are factored for the amount of excavated area, Terrace One still
has the lowest density, 0.19 per square meter, while Terrace Three is next at 0.30 per
square meter, and Terrace Two has the highest density, at 0.50 per square meter. Only
five of the 55 units containing these materials – three on Terrace Two and two on
Terrace Three – had more than two per unit. The most frequent finds on Terrace One
were aluminum bottle caps (6), with only single instances of brass brads, copper wire,
aluminum cans, and gold foil. On Terrace Two there was one unit with 6 pieces of
aluminum foil, the highest amount per unit for non-ferrous metals at the site. There
were single instances of aluminum cans, aluminum foil, lead fragments, bullets, and
silver and nickel coins. Aluminum foil (10) and aluminum cans (9) were most frequent
on Terrace Three, followed by aluminum bottle caps and gold foil (4 each); aluminum
drain covers (3); and the penny, a naval chief petty officer’s gold hat pin, and a lead
fragment (1 each). There was no discernible pattern to the horizontal distribution other
than this.

Figure 11H.1: Horizontal Distribution of Other Metals
There were 22 high-density cells, largely due to the fact that 113.1 was the density value
at 4σ, so any single 50 cm x 50 cm test unit in a cell containing one item of other metal
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would achieve this level. These high-density cells were S15E135, S25E125, S45E155,
and S55E135 on Terrace One; N25E55, N20E85, N15E15, and N05E60 on Terrace Two;
and N05E/W00, S10E/W00, S20W15, S20W20, S25E/W00, S35W40, S40W45, S45W25,
S50W30, S55W35, S60W25, S60W30, S75W10, and S80W35. There were also two
medium-density cells, one on Terrace Two and one on Terrace Three. There were 24
low-density cells with values greater than 0: five on Terrace One, seven on Terrace Two,
and twelve on Terrace Three. The variance-mean ratio was 2.19, the lowest for any
post-Contact material. No cell had higher than a 7σ frequency above the mean. The
percentage of other metal in high- and moderate-density cells was 57.9%.
Collectively, the post-Contact artifacts were distributed horizontally as shown in Figure 11H.2 below:
Max
% in HF
% in MF
% in LF
#
HF
cells
cells
#
MF
cells
cells
#
LF
cells
cells # 0 cells
σ

Class

V/M Ratio

Coal/Clinker

34,588.54

10

6

17.32%

13

20.52%

174

62.2%

166

Glass

1,300.65

12

8

34.8%

4

4.1%

114

61.1%

244

Iron

862.56

12

6

29.5%

5

12.0%

122

58.6%

234

Construction

354.21

10

10

24.4%

11

33.6%

82

42.1%

262

Ceramics

154.49

15

2

11.5%

16

25.6%

109

62.9%

225

Misc. Post-Contact

27.55

12

5

39.1%

11

21.8%

32

39.1%

312

Plastic

21.80

9

6

29.4%

10

30.6%

46

39.9%

300

Other Metal

2.19

7

23

24.4%

1

33.6%

25

42.1%

339

Figure 11H.2: Distribution of Post-Contact Materials

