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8d-g). A marine environment for the yellow clay is suggested by at least one example of 

scallop or clam shell impression previously fixed with a spot of mortar on sample #78, 

possibly indicating a decorative ornament or technical use as gauge of temperature. The 

clay surface underneath is a buff salmon pink color and is not fired to a yellow or  

greenish-gray. Shell exists as whole pieces and as impressions left by crushed material in 

the yellow brick fabric, sometimes inferred by a salmon-pink firing rim which is unique  

to this interface of clay and shell components in the yellow brick. Also, disintegrating  

shell appears as bands and nodes of pure calcium carbonate absorbed by the surrounding 

clay (fig. 8a inset). Broken shell pieces found intact within the fabric suggest a 

firitemperature between 650ºC and 800ºC kept some localized shell carbonates intact 

(Rice 2005). At least three mollusks are represented: oyster/clam, whelks, scallop and 

possible limpets, but no freshwater species were observed. 

!
Group 3 Thin-Section Observations 

These bricks are dominated by a very well sorted sand suggestive of marine 

environments, which is supported by the appearance of fine-grained sandstone captured 

in thin section and accounting for 5%-10% of the coarse fraction; calcic and potassium 

feldspars as well as mono-crystalline quartz dominate the fabric in a consistent size range 

of .3mm-1.2mm. The groundmass is generally dull with extensive localized vitrification. 

Carbon burn-out voids are clearly visible and are seen as dark reaction rims surrounded 
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by sub-spherical gaseous voids (figure 8h-i). The wedging patterns of clay and inclusions 

around these burnouts suggest a carbonaceous component, likely in the clay groundmass 

was incorporated by mixing with the sand fraction. The peripheries show a slighter higher  

amount of sand and more angular mineral grains due to the striking and mold-sanding 

techniques used in the 1B subgroup. An off-gassing microporous reduction with partial 

vitrification occurs in small clay pockets, with a purplish to black color. It is identical in 

appearance to vitrified Group 1 fabrics but does not cause bloating and coring in the 

yellow bricks since vitrification could not seal the clay on the surface and since the clay 

concentrations within the highly sandy matrix are localized. Fragments of a cemented 

sandstone were observed but the quartz sand size distribution is not bi-modal, and 70% of 

the coarse fraction is a well sorted sand. While opaque hematite is scattered throughout 

the fabric, it lacks pleochroic inclusions like biotite mica, which is likely due to a lack of 

parent rock material seen in the red bricks.    

Marbling is caused by black, sandy clay incorporated by mixing (figs. 8a, 8k), As 

it vitrifies it shows a slightly increased porosity, exposing sand grains as its clay fraction 

melts. Red and purplish-black features are recognized in the bricks as hematite and 

magnetite components in this clay-bearing sand, which can completely fuse on surfaces 

exposed to the firing environment (figs. 8c, 8g); the marbled pattern of these clay phases  

demonstrate that they were incorporated into the brick in a plastic state and not added as 

dried grog. This clay component has a mechanical factor (shaping) as well as pyro- 
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chemical behavior (vitrification, offgassing) that can be distinguished as part of a 

heterogenous mixture in the yellow bricks. 

!
!

!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!79



!
!

CHAPTER V 

DISCUSSION 

!
Bricks illustrate the development of the early plantation and its changing 

industrial landscape. At Sylvester Manor, the brick evidence ranges from small weathered 

rubble and raw clay to coherent bats, which all demonstrate different exposures, 

destruction processes and weathering. Broken and wasted bricks can accumulate from a 

variety of bricklaying patterns, remnants, repairs, chinking and wall insulation which all 

contribute to material concentrations on site, particularly in the midden. To reflect this 

complexity of the material record, the discussion reviews the material evidence of the 

bricks from different perspectives as clay products, as building components and as  

archaeological material. A synthesized overview of identified brick types and criteria is 

presented in supplemental table 5. 

!
Comparative Dimensions 

Figure 9 illustrates the plotted dimensions of the A-Block brick sample which 

reflect the group characteristics assigned after analysis. It is now possible to see that the  
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different brick fabrics seem to share a rough range of sizes. For each brick type, an 

average of the measured dimensions was calculated. Then, an arbitrary 1cm radius was  

overlaid to reflect production variability, uneven shaping and shrinkage rates. These 

factors can easily vary the dimensions of any given brick up to half an inch (1.3cm), and 

such distortions are quite common in handmade, soft-mud bricks (e.g. Gurke 1987, 

Harrington 1967). The clustering of these points in reference both to a common size 

margin and to the 2:1 ratio line can be interpreted as consistent shaping. In this regard, all 

the brick types show a slightly different distribution, which probably reflects similar but 

different processing for lots of bricks within the total sample and thus different brick 

groups. A number of points are outliers which can be interpreted as flaws or wasters 

contributing to a combination of bricks sorted for quality, bricks succumbing to wear and 

tear and defectively produced bricks representing all the identified brick types. A marked 

size difference suggests the red and yellow brick groups were not envisioned as being 

used together in structural elements. The decorative use of darkened clinker bricks mixed 

with yellow is well attested in the Dutch Atlantic (e.g. Garvin 2002; Smith 2001) but 

would be difficult to achieve with this material sample, as there is no evidence that the 

yellow fabric reduces and vitrifies this way, while the vitrified red bricks are nowhere 

near the yellow size range.  

Technological shaping refinements increase structural stability; if bricks are the 

same size, the weight of a structure is borne evenly by the bonding patterns (e.g. Gurke 
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1987; Maginnis 1900). Thus, the size ranges of different bricks groups could reflect 

building preferences through time. For example, the refined Group 2 bricks cluster fairly 

tightly around the 2:1 ratio, while the Group 1 bricks show much more variation and 

account for most of the wasters; neither group suggests highly consistent shaping. A 

consistent w:h ratio allows cleaner, tighter bonds and less waste of mortar in vertical 

building. In practice, any size discrepancy can be overcome with broken bats and thick 

mortar beds, but this increasingly compromises aesthetically pleasing bonds and 

structural integrity as loads are unequally distributed. The interpretation of the 

dimensions is that the bricks used in successful construction are under-represented or 

missing entirely since they were far easier to recycle and salvage than the midden bricks 

under study. These dimensions support an interpretation of the bricks as construction 

debris, wear-and-tear discards and flawed pieces left over from production.  

Continuous production of bricks produced at the site, or another designated area 

nearby, could have used shared equipment, methods and materials. There are several 

types of red bricks, suggesting they were used more extensively and/or for a longer 

period. The assumption is that the technological differences in the brick can be 

interpreted as a rough reflection of temporal sequence, with the Group 1 bricks being 

used earlier and the Group 2 bricks later.  It is likely that many production characteristics 

overlap in successive lots of brick. Conversely, the yellow bricks were used for a short 

period and share very consistent dimensions but still incorporate defects and wasted 
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pieces, perhaps representing a small production run. Dimension changes are not arbitrary: 

making bricks wider creates a larger surface area which better resists compressive 

stresses and creates thicker walls, yet also requires more mortar to set. Brick dimensions 

also define surface areas. Vertical coursing exposes sides (stretchers and headers) and 

generally requires mortar, while horizontal plane arrangements expose top faces; bricks 

are laid dry and the interstices are packed with sand (Woodward 2011; Thomas 1998; 

Feister 1984). Therefore, roughly twice as many bricks are needed to cover area vertically 

than horizontally.  The average surface area for the Sylvester Manor bricks is roughly 

100cm2 for stretcher sides and about twice as much on surface faces for a standard 2:1 

w:h ratio. This means that roughly 50 bricks would pave a flat 1m2 area with no mortar, 

while a wall or chimney would require 100 for the same surface area, excluding mortar 

lines. This estimate indicates that the volume of brick bats alone in the A-Block cannot 

represent a large amount of structural material; the author’s modest patio of 9m2 is laid 

with over 500 bricks in a single herringbone plane weighing in at half a standard ton 

(roughly 450kg). This area is roughly equivalent to the diapered cobble paving in the 

South Lawn, for example. In any case, the variation in size, quality and production 

represented in the A-Block bricks makes it highly unlikely that any single building 

episode or structural element is represented. Moreover, the notable lack of articulated 

mortar also indicates a combination of discarded, trimmed and dry paved bricks that were 
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never used in vertical arrangements. In turn, estimates of surface area and weight 

concentrations cannot be applied equally to the diverse brick remains. 

Regulated brick sizes in late 17th century Massachusetts Bay Colony were English 

derived and prescribed a fired 4:2:1 length:width:height ratio once mortar lines were 

applied (thus mold sizes were regulated slightly larger; Carrol 1979; Lefêvre 1900; 

Dobson 1850), while later standards in 1711 shift this to about 1.6:1 w:h as bricks 

became slightly thicker without changing their length. As noted in Chapter IV, the 

regulated 1679 size is indicated on the graph, and clearly the Sylvester Manor bricks fall 

short of that size range. Two examples of bricks outside the midden are also included in 

the graph for comparative purposes (one from the 1887 Sage brickyard at Greenport, NY, 

and one from the current Manor house, exact origin unknown). New York had similar 

brick laws enacted through the mid-17th to mid 18th centuries which also prescribed this 

basic shape, appointed inspectors and fines and regulated storage and handling (NY State, 

Lincoln, Johnson and Northrup 1894). These laws expressly deal with commercial 

transactions, however, so that imports and bricks burned for personal use were not 

subjected. Laws about the use of brick rather than specific dimensions probably had a 

more tangible effect on the growth of the industry, for example by prescribing brick 

chimneys and fireboxes in 1656 (Massachusetts State and Whitmore 1890). The 

dimensions of the Sylvester Manor bricks reflect production circumstances not subjected 
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to the kind of contemporary regulation that could be expected of commercial bricks made 

in cities nearby.   

!
Processing Bricks: Clays and Fabric Components 

Clay mixtures and treatments are responsible for a range of qualities in the red 

and yellow bricks in the midden. Although they lack diagnostic features relevant to this 

study, there are two types of debris clay in the assemblage. One is an orange-red 

associated with red bricks and pan-tiles, the second is a buff-cream clay associated with 

the yellow brick. These two clays appear as mixture components on the site in both raw 

form (lumps and spatter) and in fired bricks or debris as marbling and nodules. This 

suggests deliberate use and exposure of those clays to different mixing processes and 

firing atmospheres. These clays are the rawest products recovered from the site and are 

only lightly baked, highly friable and untempered. The two base clays are distinct and are 

worked together into brick mixtures, although they quickly lose distinction as fabric 

components once the bricks begin sintering  (fig. 2c); the observation of small vitrified 

clay nodules of a yellowish-green clay under reflected light in the Group 2 thin-sections 

is another case in point.  

Sources for clays could include shoreline marls, gleysols (anaerobic wetland 

soils) and surface clays. Clay and soil components could also be mixed together by 

digging through layers of surface deposits, in which case they would remain in the clay 
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fabric unless removed by processing and purification (Smith 2004). Clay sources in the 

region would most likely be mixed sedimentary deposits of kaolinite and other soil 

materials accumulating at interfaces of fluctuating water as a range of impure ball clays; 

these are highly plastic and provide unfired strength but are rarely pure (Rice 2005; 

Shepard 1956). Shoreline accumulation of calcareous marls incorporating shell 

carbonates is also a likely source. Yet, all sources would also vary widely in composition 

from one seam to the next, and therefore in the properties they contribute to ceramic 

products. If the makers of the Sylvester Manor bricks could identify basic differences in 

clays (for example, surface deposits with coarser inclusions and waterborne deposits built 

up of much finer sediments), then mixing them in various proportions could account 

forpoorly processed ceramic fabric that nonetheless created useable bricks. The color 

relationship of raw clay to fired ceramics is extremely complex and cannot be resolved in 

the current analysis, but some basic observations can be made.  

The red and white clay represent two kinds of clay, or “fractions” (Clay fractions 

2 and 3; table 6). Based on microscopic observations, another clay type is also proposed: 

the dark, sub-rounded nodules between 0.2mm and 2cm in size that consistently appear 

the brick fabric (table 5). These materials are likely shared between batches of brick 

because lots were made over time from similar sources and incorporated material from 

previous products.  
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Table 6: Summary of proposed clay fractions 

!
The carbon content of clay fraction 1 is inferred from its extensive off-gassing 

observed microscopically and in hand samples and vegetal traces observed in the brick 

fabrics; vegetal carbon is most common in sedimentary surface clays and contributes to 

defective black coring; carbon dioxide and monoxide are formed as it burns off and 

internally raises the temperature of the brick (Shepard 1956). These clay nodules also 

resist oxidation and remain visibly dark in an otherwise oxidized fabric (fig. 5b). They 

are characterized by clear reaction and shrinkage rims as well as visible internal cracks 

due to rapid drying and water loss (fig. 2a, #117; fig. 5f; fig. 8f). They can develop into 

Oxidized 

Color

Reduced 

Color

Vitrified 

Color

Appearance 

in Bricks

Suspected 

Elements

Suspected 

Type

Fraction 

1 

“Black”

Dark Red/

Purple
Black Black

offgassing 

cores and 

nodules

Fe, Mn, C

Precipitate 

redox iron; 

iron/carbon 

rich clay  

Fraction 

2 

“Red”

“Brick” 

Reds

Brown-

Black

Purple-

Black

red fabric 

base, 

grog,chips

Mn, Fe, S
surface/ball 

clay

Fraction 

3 

“White”

(Salmon) 

Buff-

Yellow

Olive-

Yellow

Green-

Gray

Fabric 

mixture, 

yellow 

brick binder

Ca, Fe

Marl, rich 

in 

carbonate 

and salt
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off-gassing nodules and contribute to core formation and bloating, often remaining 

distinct in the fabric (fig. 6a). These nodules could represent components of parent clay 

incorporated as it was dug out and probably represent concentrations of iron and/or 

carbon within the clay source. They are visible to the eye in Group 1 bricks and occur 

microscopically in Group 2 bricks.  

Clay fraction 2 is interpreted as the base for the red bricks, which demonstrate 

processing refinements over time and manifest in different brick products of similar 

origin and manufacturing. The ferruginous nature of the red brick base clay (fraction 2) is 

clear in the range of reddish-orange hues attained in firing the bricks, while a high 

manganese:iron ratio is the cause of a deep purple reduction in this fabric. Iron oxides 

cause complex interactions in the brick, particularly as hematite and magnetite, as well as 

limonite and other hydrated ferrous oxides commonly forming bog-iron and other 

waterlogged sediments. Unevenly distributed fluxes cause marbling and erratic 

vitrifcation in the Group 1 red bricks, a further indication that impurities from the clay 

sources were not processed out and carried over to the final products. In this sense, it is 

plausible that the fabrics of the Group 1 bricks were processed with seawater or brackish 

water drawn from wells. This would introduce impurities and an uneven distribution of 

fluxes manifesting in highly erratic firing behavior. The yellow bricks might suffer less 

from unpredictable fluxing if the proportion of clay in their fabrics is slightly lower, or 

because the salt concentrations are more evenly distributed in the fabric.  
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Clay fraction 3 has a distinctive cream-yellow color and is assumed as the base of 

the yellow bricks incorporating lime, sand and shell fragments from the original source. 

Calcareous marls are associated with sedimentary, silt-rich salt-water environments. 

Here, a high proportion of well-sorted sand accounts for a temper addition in the yellow 

brick fabric. At least two components contribute to differently colored phases in the 

yellow bricks: a) the yellow-white clay which can fire reddish-pink (seen at incorporated 

shell rims; fig. 2a), but here probably retains its light color in the presence of a complex 

mixture of salt, calcium, lime and magnesium which regulate the oxidation; b) distinct 

clay components worked into the plastic sand/clay mixture before it cemented in firing; 

these components appear as dark vitrified nodules and marbling as well as reddish, glassy 

crusts. If the yellow bricks utilized the same clay sources as the red bricks, this could 

reflect clay fractions 1 and 2 reacting distinctively to firing within the lime-rich yellow 

brick matrix, since it incorporates a clay component that vitrifies to a greenish-gray color 

(fraction 3; fig 8i). The incorporation of these different clays could be due to a work area 

or manufacturing scheme producing both red and yellow bricks, using different 

proportions for each. In the yellow bricks, the dark clay components appear as marbling 

and vitrified, off gassing nodules in cross-section. In the red bricks, dark components 

distinct from the matrix only appear as sub-spherical nodules associated with substantial 

voids created by off-gassing (both microscopically and as coring components; figs. 5b, 

5g).  
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Both the red and yellow brick groups also incorporate grog and/or dried clay 

fragments. “True” ceramic grog is previously fired which can act as a suspended flux and 

aid the fusing of clay particles, thus increasing density, although it can also be chemically 

inert depending on parent material (Rice 2005; Shepard 1956). There are two variations 

of dried clay: one is a dried, untempered and highly angular in the Subgroup 1C and 

Group 2 bricks; since the material is the same, it only remains distinct in cross-section 

before it sinters. The other is a true grog (i.e. previously fired) often showing internal 

marbling not reflected in the surrounding fabric, as well as low amounts of very fine 

sands (fig. 7b). Both of these are interpreted as debris scatters of red clay material 

produced by successive cycles of brick production, which were incorporated into 

subsequent brick products during processing. Dried clay fragments can also be observed 

in the yellow bricks although they is not as common (fig. 8c). 

The quartzite temper in the red clay base is identified by a distinctly bi-modal size 

distribution as well as highly angular pieces of felsic rock. This indicates mechanical 

processing and crushing, unlike the well-sorted sands indicative of sedimentary 

deposition and effluvial weathering. The red brick groups also incorporate rounded 

pebbles suggesting riverine gravels were also carried over into the brick fabrics due to a 

mixing of clays from different sources. Both rounded and sub-angular gravels and 

cobbles are responsible for tears, rents, cracks and other failings in the Group 1 bricks 

due to unequal fabric shrinkage as well as poor handling. This also contributes to internal 
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lines of weakness which evolving gasses can expand into (fig. 4c). The yellow bricks do 

not incorporate temper in the form of crushed surface rocks and rounded pebbles which 

are responsible for these mechanical failings in the red bricks. Instead, deformations in 

the yellow bricks can be attributed to handling errors and defective vitrification of the 

clay components. 

As far as can be determined, the bricks are made from common iron-rich surface 

clays with carbonaceous components and at least one marly clay source. In the Group 1 

and yellow bricks, processing of the clay mixtures seems minimal while the Group 2 

bricks show some refinement. The abundant sands and gravels are consistent with 

regional geology and ecology of wetlands, brackish marshes, shorelines, estuaries and 

exposed cliff faces; the potential for precipitate redox iron at fluctuating water tables and 

in shoreline marls is especially high (Simmons 1986; Bokuniewicz and Gordon 1980; 

Mather 1843). In these bricks, the high iron content of the clay manifests as a range of 

reddish hues, as well as a buff yellow color as a consequence of high lime content in the 

yellow brick fabrics (Rice 2005; Smith 2004; Seger 1906). Crystalline quartz, gneiss, 

granite, possible andesite, hornblende, a range of feldspars, sandstone, lime, dried clay/

grog, pyrites/iron impurities and tiny amounts of shell and calcite are identified in the 

Sylvester Manor bricks. Although they cannot be sourced, this is consistent with coastal, 

and lacustrine sands and gravels consistent with the general post-glacial terminal moraine 

geology reported in the region (Nelson, Pope and Voorhis 2012; Simmons 1986; Veatch 
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1906). Clays, water, shell and aggregates are all available in the immediate vicinity of the 

Manor from marine and terrestrial sources.  

!
Firing 

The heterogenous brick and mortar material in the midden is just one example of 

the many kinds of aggregate materials which could have been made on Shelter Island. 

Aggregate processing has a long history there and is supported by large shell middens on 

the North Peninsula as well as the attested use of lime mortar and plaster on the site 

(Hayes 2008; Howlett 2007). It also extends to the Native American ceramics which are 

low-fired and tempered with high amounts of calcined mussel shell. As architectural 

ceramics, bricks have the same basic material requirements as utilitarian and domestic 

wares, so they could have been made wherever such ceramics were produced, including 

Shelter Island itself. Temperatures of the brick firings were not high enough to melt larger 

feldspar fragments (<1200ºC; fig. 6a), but oxides of iron, salts and other fluxes enable 

extensive vitrification in the range of roughly 1000ºC (Rice 2005; Shepard 1956),  

Together with the range of differential heat exposure demonstrated in the bricks by 

marbled colors, gaseous fabric textures and defects, this suggests a closed environment. 

By contrast, the open firings proposed for calcinined shell for use in ceramic vessels are 

roughly 650º C (Hayes 2008; Rice 2005); carbon and carbonate shell matter also burn out 

in this temperature range. Overall, the evidence points to a poorly controlled firing 
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environment and unequal heat exposure in the bricks. Although enclosed firing 

temperatures can easily exceed those of open firings, they are difficult to control; this 

accounts for a wide range of brick qualities associated with clamp firing, especially if it is 

experimental or built with limited knowledge of the process.  

The fabric darkening associated with reduction and vitrification can be 

distinguished from external traces of burning. “Blackened” or “burned” brick is 

sometimes described in field notes, when in fact this may be an internal mixture of 

darkened, marbled areas exposed in weathered fractures and cross-sections. The 

appearance of black reduction cores is an example of the complex chemical micro-

environments within bricks created during firing. For example, black cores are not only 

caused by the incomplete oxidation of carbon, but also the reduction of hematite to 

magnetite; they further contribute to the internal formation of salts and other compounds 

at the interaction boundary of core formation (Gredmaier, Banks and Pearce 2011). Iron 

impurities are widely indicated in the clay, including the precipitate iron/carbonaceous 

nodules, hematite nodules (which can cause yellowish staining in quartz sands) and 

sulphur rich compounds such as pyrite (visible as small golden flecks at lower 

temperatures before losing organic sulfide components in firing); these could all 

contribute to uneven fluxing, erratic vitrification and offgassing,.  

Although vitrification is not elementally diagnostic, it can indicate firing 

conditions of brick fabrics Although this process can yield desirable qualities in bricks 
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(notably water-tightness and durability), it can also easily destroy them if temperatures, 

firing time and fabric compositions are not carefully controlled. In a clamp firing, the 

process of vitrification is associated with reduced micro-atmospheres as the bricks get 

hotter than the surrounding air; the hottest spots are deprived of oxygen and airflow is 

only partially controlled. This explains the dark vesicular “rinds” formed at the edges of 

vitrified bricks, where carbon and other organics are incompletely burned out of the very 

hot, melting brick surface (fig. 8h). Vitrification occurs in temperature ranges upwards of 

1000ºC as the silicates structures of clay begin to fall apart, but it can be encouraged 

chemically (for example with white oak potash; Loth 1974) or result unintentionally due 

to an enrichment of the brick fabrics with marine salts by way of seawater. Interestingly, 

laws governing brick size and quality often forbid brick-making with salty or brackish 

water (Carol 1976). As noted above, one likely reason is that enriching the interior or 

surface with impurities and salts (e.g. sodium, potassium and magnesium chlorides) adds 

an unpredictable fluxing element affecting brick quality and firing behavior, as is clear in 

the rapidly vitrified surfaces of the 1A/B bricks. The formation of hydrochloric acid, well 

known from salt-glazing techniques, is also dangerous and could be another factor in 

such laws. 

Due to common firing technology, defective vitrification is represented in the 

assemblage for all Group 1 bricks including the calcareous yellow bricks. Vaporized salts 

deposit on brick surfaces and form hard glassy phases of sodium silicate; if formed 
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rapidly, this can seal a brick surface and trap internal gasses as with the 1A/B wasters 

(fig. 4a). Extracted salts from the interior can be incorporated into these phases or form a 

whitish “scum” at lower temperatures. An extensive terminology was used in the trades to 

describe the manufacturing range caused by clamp burning and corresponding uses for 

both wasted and under-fired brick (for example salmon or “sammels”, clinkers, rubbers, 

cutters, commons and seconds, e.g. Gurke 1987; Caroll 1976; Jamieson 1829). This made 

extensive sorting of bricks by masons commonplace: hard, vitrified bricks (clinkers) 

exposed to prolonged high heat were generally used for exteriors and wells, while softer 

bricks exposed to lower heats were used on interior facings and were often plastered. 

Vitrification appears on Group 2 bricks as a very thin layer, usually incomplete and more 

characteristic of ash dusting; overall, the color range indicates a fairly even firing. Group 

1 bricks were exposed to high heats that were attained rapidly, and an uneven distribution 

of fluxing components caused erratic bloating and melting. In the yellow bricks, 

vitrification appears as a thin, greenish-yellow crust on the exterior and a greenish-grey 

fabric on the interior although deformations are very common. It is unclear whether the 

desirable qualities associated with vitrification were intentional despite its aesthetic 

shortcomings, especially in the Group 1 bricks. Clinkers would result with any clamp 

burning, however, and both brick and debris of every condition could be put to some kind 

of use (Morrison and Reep 1890; Brown 1902; Jamieson 1829)  
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Bricks as Artifacts: Summary of Red Brick Groups 

Using the flow of external to internal observations of shaping and firing criteria 

noted in table 4, the bricks were refined into three groups: Group 1, Group 2 and Group 3 

(Yellow). Group 1 is divided into three subgroups on the basis of firing behavior, 

inclusions and presence or absence of molding sands. The brick assemblage reflects a 

refinement of the aggregate mixtures and firing control as bricks were used and probably 

produced at the site or a nearby location over time. They range from ruptured and wasted 

1As to the Group 2s with homogenous fabric and well-sorted inclusions. The 1A and 1B 

subgroup fabrics are visually distinct and are characterized by both reducing conditions 

and erratic temperature exposure. They are also thinner and longer than the subgroup 1C 

and Group 2 bricks, mirroring the general shape of the yellow bricks and probably used 

around the same time.   

Commercially produced bricks should show consistent dimensions and this 

expectation is simply not met in the A-Block material (figure 9). The regulated 

dimensions and “sealed” molds (i.e. impressed with inspection marks, Caroll 1976) 

expected even of early commercial or municipal brickyards are not reflected in the bricks 

recovered from the midden A-Block. Mixing, curing, tempering, molding, drying and 

firing all influence the appearance and quality of the final product, and the Sylvester 

Manor bricks do not demonstrate consistency in this regard, either. Although the samples 

demonstrate some refinements of manufacturing techniques, they also suggest quality 
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sorting of bricks in construction or demolition as well as evidence of production debris 

and wasters. The wide range of preservation of the brick material is due to both acute 

manufacturing stresses in the bricks as well as surface and post-depositional weathering, 

especially in salty air and water. In terms of quality, it is likely that these bricks represent 

the lower end of productions which also made better bricks not represented in the midden 

A-Block. 

Striking marks are consistent. Group 1 is rough, and always struck along the 

length of the brick, while Group 2 is struck along the width, yet often retaining a bottom 

strike as well, probably from a wet mold plate. In Group 1 cross-sections, the 

compression of shaping loops occurs across the width (fig. 6a). Together, this shaping 

evidence suggests molds were packed one at a time with the longest side facing the 

molder. Then they were given a quarter turn and struck lengthwise, drawing inward from 

top to bottom. This also accounts for a slight beveling observed in several cases where 

bricks were slightly compressed towards the short edge, leaving a characteristic raised lip 

as pressure increased and the strike pulled off the mold (fig. 2a). Meanwhile, Group 2 

bricks often show two striking types on the same piece, lengthwise for the sanded bottom 

and a wet, width-wise strike on the top, perhaps indicating the multiple molds with 

removable panels commonly used in water-striking (Dobson 1850). Several bricks could 

be struck at once in wetted molds, then turned out onto a sanded surface. Retouching and 

brush marks on the sides sometimes appear on Group 1 bricks but there is consistent use 
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of molding sand for release. While the sides of subgroup 1A and 1B bricks are 

inconsistently smoothed, the 1C type always retains sanded faces and Group 2 bricks use 

very little molding sand. On the whole, the shaping methods of the bricks do not reflect 

consistent, regulated quality standards. Group 1 bricks are tempered with riverine sands 

and incorporate crushed, highly angular felsic rocks as well as large rounded river 

pebbles. This is probably due to inconsistent processing of the clay and unevenly 

distributed sand temper, which in turn causes the fabric to dry unevenly in firing, 

eventually rupturing as it shrinks around these large aggregate pieces. Dark nodules are 

also visible microscopically and in cross-section that are distinct from the matrix which 

also appear in the other group 1 bricks; these are noted as dried clay with a lower 

oxidation rate than the surrounding fabric.   

The 1A and 1B fabrics began as soft clay mixtures readily absorbing water and 

subject to plastic deformation. They cover the widest range of glaring defects, which 

reflects both poorly processed bricks and exposure to a range of unequal firing 

conditions. The firing curve suggested by these brick groups is of short duration and high 

temperature. The erratic vitrification marbling in the 1A and 1B fabrics clearly reflects an 

enclosed clamp firing and poor clay processing. This unstable environment would only 

worsen with differential exposure to the peak temperatures of clamp firing or additions of 

salt fluxes. Whether intentionally added or introduced by processing batches of clay with 

seawater, various chlorides and other salts would contaminate the firing environment. !
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! Sulfur, especially in the form of iron pyrite (FeS) and components of the fuel 

itself, was also commonly noted as a factor in efflurorescent salt leaching during firing; 

external and internal contamination contribute to gaseous formation within bricks as well 

as surface “kiln scum” and black reduction cores (Gredmaier, Banks and Pearce 2011; 

Shepard 1956; Jones 1908). Reduction often occurs in association with an end-stage of 

increased temperature as flues are sealed, any leftover fuels are burnt off and oxygen is 

totally displaced in the convection zones. In consequence, the fabric has a greasy luster 

with very low porosity due to extensive vitrification and high temperature mineral 

formation.  

Because they are extremely alike in thin-section and cross-section, some of the 1A 

subgroup could be interpreted as variants of subgroup 1B bricks, in that they were 

exposed to uniquely defective conditions. While the 1A subgroup is internally deformed 

due to expansion pressure from extensive black coring and off-gassing, the 1B subgroup 

is heavily marbled,  presumably because the brick surface did not seal fast enough to 

cause internal bloating but did experience erratic firing conditions. Together, these traits 

could indicate that these were part of an early lot of bricks that had a much larger wasted 

element overall than the other groups and the 1C subgroup. Vitrified material preserves 

very well compared to softer bricks since it is much harder and less prone to 

environmental damage and weathering. This is also precisely the reason such bricks were 
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often used in wells and drains where a need for durability was high and the aesthetic 

qualities were irrelevant. 

Subgroup 1C is a dry, rough mixture of clay and grog which sinters at increasing 

temperatures to become an even mass with medium porosity. Extensive cracking in many 

bats and rubble pieces suggests a lack of proper clay preparation and prolonged drying 

promoting water loss in a “green” (unfired) state. Grog inclusions could be an attempt to 

correct that, but on the whole the dried clay inclusions in 1C bats appear to be the result 

of extensive re-working of those batches in the same work area and associated production 

debris of dried, scattered clay chips. 1C has heavily sanded faces and much sharper 

corners than the 1A/B subgroups. Wedging patterns attest a stiffer and stronger clay with 

a lower water content than the 1A/B bricks, allowing it to be packed tighter in the mold 

and retaining its shape better in drying and handling (fig. 6a). It forms reduced coring 

pockets associated with high carbon content and incomplete oxidation although they are 

far less pronounced than the 1A/B cores. This is partially explained by larger dimensions 

and thus a larger thermal mass than the other Group 1 subgroups and in turn a higher 

resistance to temperature stresses causing defects in other fabrics, such as bloating. The 

range of mineralogical inclusions is smaller than the 1A and 1B subgroups, mainly felsic 

rocks like gneiss and granite, but also occasional rounded pebbles. This indicates a 

combination of clay sources for the 1C brick mixtures although the shaping techniques 

are better than the rest of Group 1. 1C bats are also characterized by a high degree of 
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surface weathering and abrasion of the top faces inconsistent with the exposure bricks 

would have in a coursed wall; they are more in line with elemental exposure and foot 

traffic, such as in dry-laid paving. It would also be suitable for refractory and cooling 

purposes due to its porosity. It is plausible that this type was used as a basic building and 

paving brick at the site suitable for many different purposes, representing an increasing 

use of brick materials in an established plantation landscape. Thus, it is captured in a 

wide range of preservation and weathering states. 

The Group 2 fabric is water-struck, with distinctly smooth tooling edges and 

striking surfaces. The slip-like texture of the clay is preserved in the firing after being 

tooled and molded when wet, often resulting in dried streaks on the surface. A very fine 

sand is still used for release, as with the recovered pan-tiles. Wiping usually removed this 

surface sand, however. These are lighter, homogenous fabrics characterized by even, 

controlled firings and minimal additions of a very fine, well-sorted sand which is evenly 

incorporated and only occasionally appearing in concentrated areas within the brick 

fabric. Apart from flecks of hematite and precipitate iron, scatters of sharp, opaque black 

specks could also represent sieved ash or coal, or iron finings from rollers and grinding 

wheels, although these are all generally seen as early 19th century innovations. Sieved 

coal and fly-ash introduce carbonaceous material and cause hot internal combustion, and 

if well-controlled this makes for hard, porous brick (these mixtures are known as “culm” 

or “breeze” e.g. Dobson 1850; Jamieson 1829).  
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Group 2 bricks have an average to high porosity and also contain dried clay chips 

that sinter readily with well defined boundaries in thin-section. As with the 1C bricks, this 

is likely a reworking of dried and fired clay waste from one batch to the next on a 

workbench. Molding sands are very fine while the fabrics contain very low amounts of 

coarse mineral tempering, so the Group 2 bricks are generally smooth except where 

poorly mixed. The evenly ground clay mixtures contain only microscopic carbon burn-

outs and indicate consistent oxidizing atmospheres, allowing that these bricks could have 

been kiln-fired or prepared in a skillfully managed clamp variation (O’Neill 2001; 

Morrison and Reep 1890; Shaw 1846). Unlike the Group 1 bricks, incorporated nodules 

and particles within the clay were too small and the firing too even to cause disruptive 

failures. 

Homogenous fabrics reflect technological innovation in clay industries, especially 

the chemical purification of clay sources and shaping treatments instead of relying on 

mechanical strengthening with a coarse fraction temper. The Group 2 bricks resemble 

bricks fluxed with alkaline liquids to promote an even, de-flocculated texture, for 

example with a powdered or liquefied chalky flux (Searle 1921; Lefêvre 1900). This was 

an early innovation in creating smooth, homogenous brick fabrics with even coloring.  

The volatile expansions and warping seen in Group 1 bricks are absent in the Group 2 

bricks, and their clay fabric was probably engineered to ensure even particle sizes and 

distributions. Group 2 may represent later bricks (early-mid-18th century) made for 
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extensive interior use and clean, flat walls. This suggests a more refined approach to 

aggregate composition and a well-controlled firing which is demonstrated 

microscopically in the A-Block sample of this group. This could represent a better 

controlled process after initial experimentation as well as access to better products in the 

region.  

Group 3: Yellow Bricks 

The Group 3 bricks resemble “Hollandse IJsselstene” which are buff-yellow 

bricks made from calcareous river clays in the Netherlands (primarily Gouda, on the river 

IJssel); the A-Block samples roughly agree in size to a type of “geschifte stene” or half-

brick, a common unit of Dutch building traditions in the 18th century Atlantic (Huey 2005, 

Smith 2001, Abelsma 1995, Gurke 1987, Becker 1977). They are commonly assumed as 

imported products from the Netherlands, although buff yellow bricks were made 

elsewhere from calcareous earths as mixtures of marl, ooze and dredged clay slime from 

riverbeds, including Scandinavia and the Baltic as well as New Netherlands and England 

(Smith 2001, Jamieson 1829). In the case of Sylvester Manor, this suggests they could 

have been made much closer to home. The yellow brick clearly indicates a unique clay 

composition, even though both yellow and red clay appear in the Sylvester Manor debris, 

sometimes in the same pieces. While the red bricks are more closely related as industrial 

permutations and seem to reflect a rough temporal sequence, the technologies used to 

produce both seem identical. The variation due to defects and handling errors is highly 
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consistent among the yellow bricks, so it is unlikely that they are of mixed origin or 

copies of “originals”. The construction aesthetic of the 17th century Anglo-Dutch Atlantic 

used these bricks extensively as firebricks in chimneys and ovens as well as walls, and 

they were known as durable pavers (Moser et. al. 2003; Abelsma 1995; Becker 1977). A 

distinctive dark surface vitrification attributed to “Dutch” bricks was the basis for 

contrasting patterns, but this is not evident in the A-Block yellow bricks; a dark color 

only appears internally as vitrified striations and nodules. Still, their size and color 

suggest a distinct product that could have appealed to a 17th century Anglo-Dutch 

aesthetic in the region. Contemporary techniques and expedient materials could have 

produced them in tandem with more basic red bricks.  

The yellow color is both a clue and a puzzle but its exact nature cannot be 

resolved in this analysis. The high proportion of marine sand and shell carbonate are 

indicative of a near-shore clay source rich in salts which could significantly lighten the 

color of any fabric mixture. This could promote consistently lighter colors which would 

otherwise fire in reddish ranges at the high temperatures needed to vitrify brick. Although 

it is impossible to predict fired clay color from the color of a raw clay, it is reported that if 

the lime carbonate content is more than twice that of iron oxides in a brick clay, it will act 

to suppress and gradually lighten any burned reddish colors from heated iron oxides until 

a yellow range is reached at high temperature; carbonate contamination can promote a 

greenish-yellow fabric at high temperature (Rice 2005; Searle 1914; Seger 1906: 228). 
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This could explain amorphous, partially fired yellow clay lumps tinged green and pink, as 

the iron oxides did not reach high enough temperatures to fire the fabric completely 

yellow. Ferruginous clays can contain different mineral forms including limonite and 

hematite. Hematite manifests as a range of reds in an oxidizing environment, yet here 

they could be suppressed by a high concentrations of lime and salt while iron oxides act 

as a high temperature flux. High carbon contents can also mask the red coloration of 

heated iron oxides in a fully oxidizing atmosphere; limonite (a hydrated oxide of iron) is 

light in color but cannot be directly attributed to yellow colors in ceramics (Rice 2005; 

Shepard 1956). A lower proportion of clay in the yellow brick might promote lighter 

overall colors if it experienced higher temperatures than the red brick, however. Other 

clay components used in the mixture could manifest as isolated nodes of reddish 

vitrification and black internal marbling when exposed to vitrification temperatures due 

to a lower lime content and a separate firing behavior from the yellow fabric. The pale 

salmon color noted at some shell rims could also be interpreted as a slightly lower 

temperature at those rims where the clay could not burn quite hot enough to move beyond 

very pale red into yellow. As a calcareous marl enriched with decayed marine organisms 

and shell carbonate, this clay may have required little further processing to achieve a 

yellow color in firing; the rough nature of shell inclusions and the poor mixing shown in 

the fabrics demonstrates a lack of thorough preparation, however. Historically, rough 

mixtures of lime-rich material caused various failings in high-fired clays if the lime 
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sources were not properly treated; this was especially problematic if weather-proofing 

and refractory qualities were desired (Smith 2001; Seger 1906; Shaw 1846). 

The yellow bricks are permeable, light and hard and are externally homogenous in 

appearance while internally marbled and scattered with off-gassing nodules. The porosity 

prevents the sharp spalling associated with rehydrated lime, yet the corners are not sharp 

and indicate that the bricks succumbed to chemical weathering, so it is unlikely that they 

were used in external applications. Reducing atmospheres and vitrifying conditions 

manifest in a greenish-gray color marbling visible in cross-section, although separate clay 

components are suspected for the vitrified red and black features scattered in the fabric 

(fig. 8k). Late 19th century clay industries made yellow sand-lime bricks from a sand/clay/

lime mixture ground to 180µm which was praised as a superior brick since it formed a 

fairly pure hydrated calcium-silicate cement under steam pressure (Brown 1902). The 

yellow brick shows evidence for a cruder process of using a high lime content to create 

an internal cement. However, it incorporates more clay and relies on firing, much more 

akin to the production of early refractory “fire-clays” (e.g. Morrison and Reep 1890). 

Unless heated over 1000ºC, carbonate heavy clays can form extensive pore systems and 

spall heavily (Cultrone, Sebastián, Elert, de la Torre, Cazalla and Rogdriguez-Navarro 

2004) yet these yellow bricks are not pure clays and contain large amounts of sand added 

to the marly base as well as salts and calcareous material of different origins (clay, shell, 

limestone). It is possible that the yellow bricks represent an effort to create a refractory 
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clay with a process and materials very similar to that used in the production of “Dutch” 

bricks. Although not all the yellow bricks were successfully fired, the vitrifying effect of 

the clay components made many bricks highly durable. 

!
Note on Mortar 

Lime mortar and plaster were prepared and used in some quantity in temporally 

distinct episodes on the site (Piechota 2007). The bricks from the A-Block units lack 

discernible traces of coursing mortar, however. There is no evidence of mechanical 

chipping damage on brick faces to remove mortar, and the molding striae of the bricks 

are clean and well-defined. Unless the mortar was of very low quality, this is highly 

unlikely because coursing bricks requires lots of mortar, and also because hydrated lime 

chemically hardens over time (Lounsberg 2013; Baronio, Binda and Lombardini 1997). 

Mortar removal also cannot fully explain the abrupt boundaries of mortar concentrations 

in the South Lawn midden, notably I7 and F.221 (ref. figure 1b-d). Acidic soils and 

moisture cannot fully account for the complete deterioration of mortar on all of the 

samples; in fact, chemical buffer zones are formed within the midden by the extensive 

calcareous deposits as read from earthworm casts (Proebsting 2007). Some brick rubble 

shows minute traces of post-fired burning or sooty deposits, yet the mortar/plaster 

recovered from the site does show significant amounts of blackening. This might be 
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interpreted as chimney or oven coatings which would probably have needed more 

frequent maintenance than the bricks themselves. 

!
Possible Uses of Brick on the Site 

Although the A-Block and midden bricks are a closed sample from an extensive 

site, they point to a simple reality concerning the use of brick products: the Sylvester 

Manor bricks either came to Shelter Island by water or were made on-site. Commercial 

brick products should reflect quality standards as a result of good money paid and the 

inconvenience of shipping bricks. By contrast, local manufacture and transport of bricks 

as Sylvester property would account for debris and production waste appearing in large 

amounts in the record as industrial trash. Archaeological sites that yield 17th brick 

material generally show some degree of in-situ articulation of bricks with mortar, as in 

fireboxes, chimney stacks, walls and wells (e.g. Pavia 2006; Moser, Luckenbach, Marsh 

and Ware 2003; Luckenbach 1994; Becker 1977). Yet apart from a brick floor in the dairy 

structure in the North Lawn, none of the brick in the Sylvester Manor assemblage shows 

such articulation nor do the voluminous field notes record any during the midden strata 

excavations. The South Lawn midden showed evidence of a layered soil burn and 

extensive mottling just underneath the A2 midden stratum, as well as thick layers of sand 

and clay lenses recorded throughout the excavation; units in the B-Block and feature 226 

also record burn mottling (Howlett 2007). Slag pieces, coal and charcoal in primary and 
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re-deposited soils would result from brick firings and other industrial kilns. A number of 

subsurface channels and trenches were identified but not associated with cuts made for 

modern pipes (Piechota 2007; Howlett 2007). Those cuts went through the midden 

material, and brick excavated from these contexts was exclusively wasted.  

Group 1 represents an early phase of local brick use and/or production. 1A and 1B 

bricks in particular constitute a distinct aesthetic and rudimentary technology, and 

probably contributed to features like a chimney, wells or drains in an early building 

phase. Coursing walls with flat, hard bricks despite irregularities is in line with 17th 

century building traditions, although high quality examples are largely missing in the A-

Block material; it is unlikely the extant bricks were used to build walls and they carry no 

conclusive traces of coursing mortar. The clamp production method allows a wide range 

of brick qualities to be sorted for different purposes based on firing effects; this is 

represented by the diversity and variations seen in the midden material. 1C represents a 

basic building material extensively used for site needs across a larger area including 

paving and possibly drainage in later construction episodes; it constitutes a large part of 

the assemblage and is widely distributed outside the midden. These bricks were likely 

used in later construction episodes linked to an expanding mid-late 17th century plantation 

landscape comprised of permanent features and outbuildings as commerce intensified at 

the site. Although brick technology was largely unchanged from earlier production, it was 

probably better controlled, more efficient and made use of both skilled and un-skilled 
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labor. Traces of quality testing on 1C bricks include punctures with sharp, rectangular 

edges quite unlike marks from vegetal components like twigs. Punctured bricks could 

account for a way to “pin” bricks together with nails or tacks, contributing to the high 

concentrations of nails in the area. This could also be a method for testing drying or green 

brick not unlike checking a cake, and fired brick is commonly tested mechanically (e.g. 

struck with hammers). Environmental exposure and waterlogging created large amounts 

of 1C rubble that is characteristically rough, dry, and saturated with salt.  

Based on the quantitative relationship to the red bricks, the yellow Group 3 bricks 

most likely contributed to single elements, probably chimneys or ovens, which could take 

advantage of the inferred refractory qualities of this fabric. They show the same range of 

production qualities and defects as the 1A and 1B subgroup red bricks, and for this reason 

are interpreted as roughly contemporary products. Group 3 bricks could represent a small, 

early production run made for specific purposes within a domicile and not widely used 

elsewhere on the site. Unlike the red bricks, there is no in-situ evidence for articulation as 

paving, although that would be consistent with highly abraded surfaces. Also unlike the 

red bricks, the yellow bricks are associated with a distinct aesthetic that was outmoded by 

the early 18th century in North America (Huey 2005; Luckenbach 1994). While brick can 

still serve various uses and accumulate in the landscape long after its structural use is 

over, yellow brick might have been “swept under the rug” even before the current Manor 
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house was built. Since there is far better evidence for mortar on the yellow bricks, they 

probably represent dismantled elements as well as outright discards. 

Group 2 bricks reflect production practices that seem to reflect the increasing 

sophistication of clay product industries in the region. A lower amount of mineral 

inclusions and source impurities indicates more effective sieving treatments of the clay to 

produce more evenly sized particles from a natural deposit. These smooth, finely sized 

fabrics closely resemble pan-tiles and were possibly used in association with them to 

create a cohesive material landscape; the pan-tiles recovered at Sylvester Manor would 

have been impossible to produce with the materials and methods observed in the Group 1 

bricks. Pan-tiles form chips and spall easily since they are brittle and homogenous, 

accounting for a mass of rubble obscuring the relationship to brick debris with similar 

qualities, notably the Group 2 bricks.  

Sylvester Manor could take advantage of a productive clay industry developing in 

the region for more than half a century, so it is plausible that these bricks were made or 

acquired specifically for the construction of the 1735 manor house, probably together 

with the first pick of salvaged bricks from earlier elements or structures.  This fabric and 

associated debris may reflect a later wave of materials and maintenance of an expansive, 

materially homogenous landscape where several buildings incorporate pan-tiles and 

bricks of consistent, commercial quality that take advantage of advances in mortar, 

plaster and contemporary surface finishes such as color washes, sealants and paints. 
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Building articulation and weathering leave material traces that are not always captured in 

hand-samples. Figures 7d-e show a Group 2 rubble piece with evidence of mortar. Since 

this sample does not have a face, this mortar should be interpreted as building spatter or 

weathering products intruding through surface pores, probably mixed with depositional 

calcite. 

In this analysis, these bricks are best understood as architectural materials in two 

forms: a) previous components of un-coursed structural elements such as paving and 

floors (notably subgroup 1C and yellow bricks) and b) leftovers, wasters and debris 

representing production and experimentation waste representative of other bricks in better 

condition which could have been articulated with mortar and which were recycled or 

salvaged (mainly subgroups 1A/B and Group 2 bricks). It is likely that at least a portion 

were used in the construction of the current Manor house, although brick use must have 

continued in other ways. Iron wall “ties” were commonly used from the mid 19th century 

to strengthen brick wall courses but have not been recovered to date at the site. Other 

bricks were probably dumped, sold or salvaged according to preferences which are often 

reflected in the archaeological record; at Fort Orange, for example, 18th century looting 

from nearby Beverwijk intentionally left behind outmoded yellow bricks (e.g. Huey 

2005). 
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Bricks in the Industrial Landscape of Sylvester Manor  

Both Sylvester Manor and the mainland would have had interdependent functions 

in a commercial brick venture whether the bricks were produced at the site nearby or the 

immediate vicinity. If the Sylvester interest at the contemporary brickyards noted in 

Greenport and Hashamomac (Calder 1970; Southold NY and Case 1882) had a 

commercial dimension it could represent a source of wasters and debris at Sylvester 

Manor (keeping the mid-range to inferior bricks for personal uses while selling the best 

ones), and it would also enable easier distribution of fired products to the mainland. The 

brick assemblage at Sylvester Manor reflects efforts using similar resources and 

technology to produce and/or acquire different brick types; a commercial venture would 

likely have included an experimental phase of producing bricks to test local clay and 

aggregate sources to create a consistent product, including the distinctive yellow bricks. 

If initiative was taken at Sylvester Manor to produce bricks on-site, then the range of 

industrial remains can be interpreted as brickmaking conducted by variously skilled 

laborers and overseers using resources that were expedient but not ideal for creating good 

products. 

The physical process of making brick is fairly straightforward (e.g. Garvin 2002, 

1994; Gurke 1987; Dobson 1850). All the phases involve physical labor comparable to 

harvesting, carpentry and similar jobs consistently documented at Sylvester Manor with a 

mixed free, enslaved and indentured labor base (Priddy 2007; Chiarappa 1991). Although 
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no accounts of construction, repair, maintenance or acquiring architectural materials 

survive at Sylvester Manor from the plantation period, such records become very 

common, and quite detailed, by the mid-18th century (e.g. Arryl House, NY; Wentworth 

1979). The material evidence at Sylvester Manor reflects rushed and/or unskilled 

processing stages, particularly regarding the drying and mixing of clay and bricks; poorly 

processed aggregates create inferior products. In early industrial accounts, sun-drying is 

discussed as a cheap and effective method for preparing bricks. But problems arose as 

atmospheric moisture and precipitation caused bricks to deteriorate quickly if not closely 

watched and treated (Brown 1902; Morrisson and Reep 1890). Most brick-making 

activity was carried out in late spring/summer, since dug clay was allowed to cure over 

the winter in repeated frost/thaw cycles (Rice 2005; Garvin 1994; Shaw 1846; Jamieson 

1829). In addition, using the most expedient water sources might not have been ideal; 

salt-water would introduce impurities and fluxes, while fresh water would depend on 

local topography and proximity to clay processing.  

In the South Lawn midden, excavated brick material spanning from the A-Block 

to the cobbled surface is highly varied, which does not suggest the articulated, load-

bearing brick walls or foundations. The evidence from this analysis does not suggest 

structures since different defects, sizes and types are represented in a single 

archaeological layer and there is little uniformity within A-Block units (table 1). It would 

be difficult to build load-bearing walls with this material, though a mix of demolished 
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structural elements is possible. It is more likely that this range reflects industrial 

manufacturing of the time; even a single lot of bricks can generate a highly varied 

appearance in an unstable firing such as a clamp (Pavia 2006; O’Neill 2001; Finney and 

Snow 1991). The bricks likely represent an accumulation of disused brick, wasters and 

debris that succumbed to structural or production stresses spanning different periods of 

Manor occupation, including construction and maintenance episodes over time. Yet 

overall, based on the incoherent stratigraphy of the South Lawn midden, the direct 

evidence for temporal sequence is weak. In this analysis, the assumption is that industrial 

refinements in the bricks are representative of sophistication of clay industries generally, 

both in the vicinity of the site and elsewhere; clay products rapidly became exacting, 

competitive and prolific industries through the 18th and 19th centuries, and bricks became 

the predominant building material for explosive urban growth. For this reason, it is easier 

to interpret the differences in production in the Sylvester Manor bricks as an increase, 

rather than a regression, in quality through time.  

In terms of structures, the lack of articulated brick remains, foundations and 

whole bricks at Sylvester Manor has been interpreted as a reflection of re-used materials 

in the current house which is indirectly supported by this analysis. Recycling and salvage 

could have left these un-mortared bricks behind as the unused remains of construction or 

as production wasters. Among the structural uses, both basic coursing and surface paving 

are probably represented by different products at different times. Social and spatial 
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distinctions are often manifested in building materials, reinforcing order and discipline in 

a structured landscape, for example in corporate or military environments (e.g. Singleton 

2001; Feister 1984). In turn, this helps explain why different building material 

concentrations on the site show distinctive taphonomic patterns in different areas. 

!
Clamp Firing 

The rich and diverse A2 midden layer as a work space/clamp site can be 

interpreted as a reflection of the material and maintenance needs of a working farm or 

plantation. If the midden was exposed for a number of years (Proebsting 2007), then this 

central space would have combined industrial labor activities and refuse. Small and large 

scale episodes of repair, acquisition and production of brick (and any other building 

materials: mortars, pan-tiles etc.) would accumulate there. This industrial character is 

strengthened by discrete mortar concentrations and high and diverse brick concentrations 

in the sheet midden. Bats are most commonly broken across the width, which is 

characteristic of half-brick bonding in simple patterns which probably accounts for 

discarded brick bats that are otherwise sound, and for whole bricks which are wasted and 

discarded.  

Although some post-holes in the midden have been interpreted as remnants of 

palisades and fencing, others are noted as being “partially burned in situ” and backfilled 

with contemporary soil and often contain brick (Hayes 2008; Howlett 2007:46); work-
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yards, saw-pits, clamps and brick stockpiles would be seasonally shaded or covered, 

however, perhaps accounting for some of the post-holes. At least one of the midden 

trenches exclusively contains defective brick (Unit A2, pipe trench) perhaps representing  

a subsurface use of these features not yet considered, such as a drain. These perpendicular 

trench lines coincide with dense brick concentrations in unit A6 but revealed no structural 

associations. The relationship between the channels, postholes and stone foundation 

remnants is still unclear but it is likely that they represent multiple episodes, since the 

evidence demonstrates that the midden accumulated over time. 

Geophysics has ruled out brick as an architectural foundation and indicates no 

resistivity hotspots which would result from a high intensity soil burn (Kvamme 2007). 

But due to intensive landscaping disturbances, soil evidence from a clamp firing in the 

midden is probably lost to GPR except as a material proxy like brick. Also, burning traces 

would appear at subsurface interfaces, however, not the landscaping cap of the A stratum. 

Although wells, drains and similar sub-surface uses of brick have not been identified, 

bricks can also be used as bed edging, paving and refractory or insulating surfaces 

(Kvamme 2007); these would not require coursing with mortar and could have low 

aesthetic requirements. Outbuildings, jetties and other commercial infrastructure in the 

plantation core taskscape could have incorporated bricks in ways not necessarily reflected 

in the midden material (Ingold 2009).  
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Local and Regional Industry 

The eastern fork of Long Island has a long tradition of making bricks from 

extensive clay deposits through at least the 19th century. Greenport was the seat of the 

Sage brickworks established by Clinton DeWitt Sage in 1887, followed in turn by the 

Long Island Brick Co. (Booth and Monsell 2003). A Sage brick was recovered from the 

region during early field seasons. In addition, Robins Island, Fishers Island, Plum Island 

and Southold all ran brickyards of some importance in the 19th century and supplied 

bricks in the millions to New York and the mainland (Booth and Terry 2009; Newland 

1905). The mid- 20th century saw the gradual decline of such works due to consolidation 

and catastrophic weather episodes, such as the 1938 hurricane which inundated the rich 

clay banks at Southold and bankrupted the Sage Brick Co.; precautions for flooding were 

common in clay industries because related damages could be catastrophic (Morrison and 

Reep 1890). Brick and aggregate industries are a tradition of the region that developed as 

highly localized markets before the mid-19th century and afterwards proliferated 

exponentially due to mechanized production and distribution; distinctive product 

branding also became widespread at this time (e.g. Stuart 2005; Gurke 1987). By 1850, 

hundreds of brickyards are documented in the Hudson valley and Long Island Sound 

(Booth and Terry 2009; Gilbert et. al. 1993), although the rich clay deposits at 

Arshamomaque, Hashamomac and other industrial sources on the north fork of eastern 

Long Island must have been known and used well before the 19th century, as is clear from 
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the colonial records of Southold and other sources (e.g. Calder 1970, Town of Southold 

and Case 1882, Mather 1843). Some are still in use and others have long since been 

exhausted. Shoreline brick-making occurred all along the Sound wherever clay deposits 

are found; there are several historically productive clay sources in the region including 

white clays (kaolin) known on Shelter Island, for example at the White Hills on the 

western extent (e.g. Mather 1843).   

Clay strata are ubiquitous on Long Island. Many are discussed by locality in the 

19th century professional and amateur geology of the region and attest a wide range of 

brick-making activities and aggregate sourcing, as well as a dynamic hydrologic 

environment which has changed the face of industrially used shorelines though the 

centuries. These early field observations were generally made when observing soils while 

digging wells or observing shoreline cliffs stripped by storms. This information does not 

allow sourcing but it generally agrees with the mineralogy of the Sylvester Manor bricks, 

making specific mention of hematite nodules, limonite, lignite, indurated clay balls and 

pyrites (Nelson, Pope and Voorhis 2012; Mather 1843). They reflect terminal glacial 

moraines and a ferrous wetland chemistry that characterize Long Island Sound’s 

extensive coasts and salt marshes; both high and low power sediment transportation 

systems contribute to the shoreline formation of clay beds from mud and silt in the water 

column (Simmons 1986; Bokuniewicz and Gordon 1980).  
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It is possible that clay deposits on Shelter Island and the region are or were 

saturated with marine salts given the thin glacial aquifers and fluctuating seawater 

intrusion on the groundwater table causing extensive soil stains and iron leaching 

(Simmons 1986; Veatch 1906). Apart from small kettle ponds, Shelter Island does not 

maintain a freshwater circuit of streams and rivers, and its aquifer floats on the denser 

sea-water underlying deeper geological strata (Nelson, Pope and Voorhis 2012; Simmons 

1986); like much of Long Island, this meant freshwater was generally tapped from wells. 

The complex microbiological environments of salt and seawater confluences were 

instrumental in creating the raw material used by the early industry of the region; vegetal 

trapping of riverine and marine sedimentation works in tandem with decomposition to 

create highly enriched carbonaceous deposits of clays and decayed material including 

lignite and peat layers (Shepard 1956). At Sylvester Manor, calcareous sandstone marl 

and waterlogged, carbonaceous subsurface clay rich in precipitate redox iron are 

identified as likely sources for brick mixtures which are combined with sands from 

marine and estuarine environments. The processing of bricks with saline water is also in 

line with a lack of circulating freshwater; despite extensive clay deposits, the complex 

soil chemistry of wetlands and estuaries would present challenges to brickmaking on 

Shelter Island and the region around it.  

Aggregate processing on Shelter Island of shells, sands and crushed rock tempers 

by Native Americans pre-dates the mid-17th century Anglo-Dutch presence, but the 
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technologies appear to have influenced each other. For example, later Native American 

ceramics show an increased shell content that is better refined through the Sylvester 

occupation (Hayes 2008). Nearly all aggregate processing relies on some form of 

sustained heat, from baked shell temper in Native American ceramics to slaked oyster-

lime mortars and bricks. On a regional scale, this large consumption of heat and natural 

resources spurred coastal fuel shipping industries but prompted ecological regulations as 

early as the 1650s (Williams 1989; Bishop, Freedly and Young 1861). Calcined shell and 

coral in early mortars on the site was prepared first, probably by burning a “lime-kiln” to 

then crush and process shell-lime into aggregate products; raw material processing may 

well have factored into initial site placement, as well as the lee harbor at Gardiner’s Bay. 

Industrial remains at Sylvester Manor include refuse from charcoal- and lime-burning, 

glass and metal slags, and coarse redwares. These products are all related by similar 

requirements of processing labor and an industrial use of heat. Such remains reflect the 

multi-cultural production, self-sufficient farming and business activities carried out at 

Sylvester Manor which contributed to extensive Caribbean commerce, particularly with 

Barbados. 

Note on Ballast 

One alternative explanation to on-site manufacture of the bricks is that they were 

produced elsewhere and floated to the island from a local, regional or foreign point of 

production, or that they formed part of a ballast load. Obviously, Nathaniel Sylvester’s 
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commercial reach extended well into the New York mainland and across Long Island 

Sound, and in the abstract anything could be sourced there (Priddy 2007). At the same 

time, the expectation would be for less waste and defective bricks than exist on the site 

and which are clearly associated with industrial production activity, whether at Sylvester 

Manor or elsewhere. In this scenario, evidence of that handling should remain on the 

shoreline as lost and jettisoned bricks. Historical precedents for importing brick, for 

example at Fort Orange, are generally caused by lacking simple but essential components 

for brick-making, notably clay, space, labor, water and fuel (Smith 2001; Becker 1977; 

Bishop et. al.1861), yet Sylvester Manor met all of these requirements. Ballast is a 

problematic explanation for movements of brick because cargo space was at such a 

premium, especially in the lucrative 17th century West Indian circuit which Sylvester 

Manor took advantage of. Bricks are hygroscopic and can absorb atmospheric moisture, 

becoming both heavier and possibly damaged. Bracing cargo had an equally important 

role, if not more so, than “balancing” in a ships hold; this was accomplished with ropes, 

nets, and spare timber (“dunnage”). Further, cargo ships were generally ballasted for 

return journeys, once cargo had been discharged and profits were maximized. The small 

total volume of brick that ballast can reasonably account for, along with the diversity of 

the Sylvester Manor bricks, makes it difficult to interpret them as ballast (Becker 1977; 

Townsend 1904). Unless the source and type of ballast was consistent over time, it would 

not accumulate in the patterns found at Sylvester Manor. Only sustained local commerce 
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lends itself to this interpretation. From Southold and eastern Long Island, small vessels 

would have access to leeward Shelter Island anchorages like Sylvester Manor, while 

larger ships would have anchored offshore at Gardiners Bay. It is obviously much easier 

to produce and deal in bricks locally rather than dedicating a shipment by water. Thus, a 

connection with regional brick-making makes a ballast interpretation much more 

plausible, especially as Sylvester property involved in quotidian local commerce. Bricks 

were often locally transported by river barges but far less frequently in cargo holds over 

long distances, similar to lightered gravels and other dredged river ballast which can 

sometimes be sourced in its own right (Jones 1976). It is both good building practice and 

in line with the creation of a nucleated plantation landscape to consolidate construction, 

maintenance and surveillance as much as possible, so if clay sources and production were 

not on-site they were probably close.  

!
!
!
!
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!

CHAPTER VI 

CONCLUSION 

!
A succession of brick products was used at Sylvester Manor pre-dating the current 

manor house and spanning various occupation periods. The analysis of the Sylvester 

Manor bricks demonstrates the complexity of historical building materials and aggregates 

despite their archaeological reputation for being unremarkable. It is a successful test of 

unlocking diverse and interesting details in a ubiquitous and under-characterized material, 

and it was conducted with mutually informative visual methods which are inexpensive, 

accessible and relevant to both archaeological fieldwork and laboratory analysis. In turn, 

this study has enabled more questions about the various materials and agents shaping the 

built environment over time and contributing to the formation of the site and the 

developing industrial landscape of the region. On one hand, the Sylvester Manor bricks 

are more closely related than their varied appearance suggests. They capture the 

production and firing technology of the time and show a high degree of similarity in 

terms of fabric composition and the sorting and shape of shared mineralogical elements. 

The interaction layers and domains in the bricks reflect chemical firing processes 

affecting different bricks. Both oxidation and reduction occur internally and externally, so 
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these processes produce widely different appearances of similar products. On-site or 

regional production could account for different bricks being made over time and forming 

at least two groups of red clay bricks alongside the yellow bricks. On the other hand, 

visual analysis identified at least five different kinds of brick with reference to 

microscopic profiles, external features and ranges of bat dimension ratios. Technological 

refinements and weathering in the bricks attest a sustained use of bricks at the site over 

time. 

All the brick types represent hand-made bricks from processed clays that were 

mixed, cured and tempered before being struck with molds. The fabrics exist in under-

fired, defective and mid-range qualities, and seem to incorporate clay source material as 

they are processed. A lack of evidence for brands and mechanization (die-extrusion, wire-

cutting, precision shaping etc.) indicate brick shaping technology predating the 19th 

century, while the firing technology lacks the sophistication expected of large-scale 

commercial ventures. A combination of brick qualities and maintenance cycles are 

reflected here and encompass industrial activities that could include on-site production, 

construction and demolition. This suggests an unappreciated contribution of brick 

manufacture and taphonomy to the sum of historic site materials at Sylvester Manor. 

Accumulated discards and debris, inconsistent spatter of construction binders and 

expedient use of bricks as nogging and chinking material also contribute to this pattern.  
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In the context of a region known for clay products, and for bricks in particular, the 

range of industrial evidence at Sylvester Manor makes on-site or local manufacture of 

bricks highly plausible. Diverse industrial activities occurred at the site over time and 

bricks represent a wide range of raw materials processed from the landscape. On a basic 

level, the requisite materials for ceramic and brick production were all available at 

Sylvester Manor, similar to other colonial plantations using brick extensively: clay, water, 

space, fuel and labor (e.g. Huey 2005; Singleton 2001; Thomas 1998). Interpreting these 

remains as industrial debris rather than the debris of articulated structures helps to explain 

the formation of the midden and the development of the site core throughout the 

plantation period. A variety of associated materials appear together and suggest 

continuous construction, maintenance and demolition from the earliest phases of the 

Manor’s occupation. Further, interpreting the bricks as related permutations of the brick-

making process suggests a rough temporal sequence based on technological refinements.  

The production of different brick types reflects the industrial experience of early 

supply plantations: using expedient resources to capitalize on local needs, while also 

participating in a larger Atlantic network circulating lucrative finished goods. Bricks are 

good business in urbanizing environments since the consumption of building aggregates 

increases exponentially with residential density. They also reflect aesthetic and material 

demands. In the New Netherlands, urban development created consistent and lucrative 

markets for aggregate industries; notices of land sales often explicitly included reference 
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to the potential for making bricks and other industrial materials (e.g. Fort Orange 1654). 

The key was whether profit could be turned by producing bricks on a larger scale beyond 

personal use. Commercial brick production was already beginning to beconcentrated in 

large yards by the mid-18th century, making small scale production increasingly obsolete 

after Sylvester Manor had phased out the supply trade to Barbados and the region was 

entering into an age of urbanizing construction (Gilbert et. al. 1993; Gurke 1987). The 

bricks at Sylvester Manor seem to represent this shift from material self-sufficiency in a 

wide-reaching Atlantic trade network towards regional business and larger, nucleated 

centers of material production. Bricks and other building aggregates are an important 

material link between urban and rural residences in the urbanization of colonial holdings. 

Anyone living in the 17th and 18th century Atlantic world could be familiar with the basic 

process of bricking, maybe peppered with incomplete knowledge of trade tricks and 

procedures. Whoever made the Sylvester Manor bricks had some knowledge and 

perseverance but inconsistent results. The material reflects some combination of poor 

oversight, unfamiliar materials, erratic firing and various degrees of professional skill. 

Sylvester Manor is situated on a rural island and it had to find independent solutions for 

its material needs; the bricks demonstrate that these choices were made over time and 

executed by different laborers, manifesting in a range of brick products and applications 

in the landscape. 
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Brick and aggregate products recovered from Sylvester Manor illustrate the 

dynamic role of building materials in a changing landscape over time, from the mid-17th 

century to at least the mid-18th century; they are entangled in an industrial cycle which 

links raw materials to production waste and debris, storage, weathering and collapse.  

Sylvester Manor was meant to be an efficient production engine and the Sylvester legacy  

proves that it was, yet it is not illustrated as a built environment beyond scraps of 

reference and the building materials revealed in the archaeological record.  

!
Afterword 

After 30 years of ownership, Nathaniel died in 1680 and his eight heirs variously 

stayed at the Manor or dispersed to nearby cities. The paper trail of his eldest son Giles 

Sylvester, who managed the plantation distinctly contrary to his father’s image and broke 

most of the stipulations of his will, tapers off with a permanent move to Boston. As the 

Caribbean trade folded up, the property entered a tenancy period and was increasingly 

neglected until Nathaniel’s grandson Brinley Sylvester inherited it after a long and 

difficult legal dispute around 1715. He revived operations at the recast estate and adopted 

a new architectural vogue for landscaping. The building material acquisitions for this 

project occurred in an industrial region that was nearly a century in the making, and in 

which the aesthetic role of yellow brick paving and chimneys, for example, had become 

distinctly outmoded. The Sylvester Manor bricks suggest that Brinley Sylvester’s 
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ancestors were more self-sufficient in their material needs, contributing to an industrial 

landscape and a growing residential demand for building trades and materials.  

Resolving debts and a keen political sensitivity had put Nathaniel Sylvester ahead 

in the fast-paced business of Caribbean supply, and Shelter Island was a large piece of 

land to be politically autonomous. The challenges he had faced in becoming the sole 

proprietor of Shelter Island were significant, which is underlined by his stipulation that 

the island never be divided by his heirs outside the family for any purpose, on pain of 

disownment (Priddy 2007). Yet within 15 years of his death the island starts to fragment 

into parcels and lots among the second generation, especially Giles, from about 1695 

(who have since taken up residence in other cities, notably nearby Southold, Newport, RI 

and Boston, MA). As the land fragmented, more residents established themselves. In turn, 

they required more materials, and development rapidly nucleated on the island, 

culminating in a township by 1730 when Brinley Sylvester recast the property as a formal 

Georgian estate. This venture added a new cycle of building materials to the 

archaeological record that reflect a much more crowded island than his grandfather had 

known.    

The material characteristics of these bricks can begin to account for an under-

characterized experience written out of the record of Sylvester Manor and its architectural  

history through successive occupation periods. A range of broken, weathered and wasted 

bats illustrates this complexity far better than intact bricks that made the cut.  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