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Abstract : Historians believe that the main two-story structure at the Sabine Hill State Historic Site in 1 

Elizabethton, Tennessee, represents the house thought to have been built by General Nathaniel Taylor around 1814 2 

or 1815. General Taylor was well-known for his service during the War of 1812 when he led a contingent of 3 

Tennessee troops to fortify Mobile, Alabama to protect the forces led by General Andrew Jackson as they fought to 4 

take New Orleans. We conducted a thorough dendrochronological investigation on exposed beams and timbers from 5 

several locations in Sabine Hill to determine the years when the trees were harvested and incorporated into the 6 

historic structure. Restoration of the house exposed many wall timbers and braces from which we extracted cores 7 

from 26 logs and wall timbers, representing 10 logs from the basement, 13 timbers from the 1st floor, and three 8 

timbers from the 2nd floor. Tree rings in these samples yielded a chronology from AD 1698 to 1818 and showed a 9 

statistically significant correlation with an absolutely dated oak data set (r = 0.47, n = 121 years, t = 5.86, p < 10 

0.0000001) created from chronologies previously developed in the Southeastern U.S. We found that harvesting the 11 

trees eventually used to construct Sabine Hill began in early spring of 1818 and ended in spring of 1819. Several 12 

logs from the basement and one wall timber were clearly cut in 1818 while one timber was cut perhaps in March or 13 

April of 1819. We found no later cutting date than 1819 on any other samples. Some core samples had outermost 14 

rings that supported the 1818ɬ1819 cutting dates, but most samples had outermost rings that were non-cutting 15 

dates. These findings suggest that General Nathaniel Taylor had little if anything to do with the actual construction 16 

of Sabine Hill because he had passed away two years prior to the first harvesting of trees used to build Sabine Hill. 17 

Future research should target the rafters and floor joists found in the attic as well as several timbers used to create 18 

the hyphen room. Our study demonstrates how dendrochronology can clarify the years of construction and the likely 19 

builders of historic structures, adding depth and understanding to the rich history of early Tennessee. 20 

  21 
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Introduction  24 

Sabine Hill (Figure 1) is believed to have been built beginning around 1814 or 1815 by 25 

Nathaniel Taylor  (b. 1771, d. 1816) (Smith 1936, Clawson et al. 2012), a brigadier general who 26 

fought in the war of 1812 after a distinguished military and public servic e career. He was a state 27 

militia colonel for the new S tate ÖÍɯ3ÌÕÕÌÚÚÌÌɯÉàɯƕƜƔƗȮɯÚÌÙÝÌËɯÈÚɯ"ÈÙÛÌÙɯ"ÖÜÕÛàɀÚɯÍÐÙÚÛɯÚÏÌÙÐÍÍɯ28 

and as Justice of the Peace, served in the Tennessee state legislature from 1803 to 1805, was a 29 

trustee of Duffield Academy in Carter County, and ran the Taylor iron forge (Clawson et al. 30 

2012). From 1814 to 1815, General Taylor and his troops were stationed at Fort Montgomery in 31 

Alabama and Taylor remained there until at least February 2, 1815 (Clawson et al. 2012). 32 

Nathaniel Taylor died on June 20, 1816. Historians believe that the Taylor famil y at the time 33 

likely lived in a cabin already on the property. Oral history suggests the two -story house was 34 

not completed until  ƕƜƕƜȮɯÈÕËɯ3ÈàÓÖÙɀÚɯÞÐËÖÞȮɯ,ÈÙà Patton Taylor  (b. 1773, d. 1853), is believed 35 

to have torn down the original log structure and built a new log structure in its p lace, connected 36 

to the back of the larger timber-ÍÙÈÔÌËɯÏÖÜÚÌɯÛÖɯÍÖÙÔɯÈɯËÐÚÛÐÕÊÛɯɁ+ɂ (Clawson et al. 2012) (Figure 37 

2). Patrick (1981) suggested a construction date for Sabine Hill of 1818, as did Brown (2005).  38 

Dendrochronological research on such historic structures is growing rapidly in the 39 

eastern U.S., largely because a need exists to authenticate and verify the construction dates of 40 

historic structures, and because such structures contain some of the oldest wood in the eastern 41 

U.S. by which the past environment (e.g. past climate trends) can be interpreted. The first 42 

attempt at using tree rings to determine the construction date of historic structures in the 43 

southeastern U.S. can be attributed to Lassetter (1938) who successfully dated four cabins that 44 

had to be dismantled due to flooding caused by the construction of the nearby Norris Dam in 45 

eastern Tennessee. Forty years later, Stahle (1979) developed the initial modern dating methods 46 

for historical dendroarchaeolo gy in the Southeast by examining and dating numerous log 47 

structures throughout the state of Arkansas. Later studies by Pulice (2000) and Mann (2002) 48 

were the first to combine archaeological dating methods (e.g. ceramic assemblages, window 49 

glass thickness, nail typology) with dendrochronological dating techniques to determine 50 

accurate construction dates of historic structures and provide a more meaningful understanding 51 

of the land-use history associated with the structures. Later studies by DeWeese Wight and 52 
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Grissino-Mayer (2004), Grissino-Mayer and van de Gevel (2007), Grissino-Mayer et al. (2009), 53 

van de Gevel et al. (2009), Grissino-Mayer et al. (2010), and Garland et al. (2012), among many 54 

others, proved the veracity for absolute dating of tree rings from  timbers, beams, and logs from 55 

a variety of historic structures, from Spanish missions in Florida to crib dams in North Carolina.  56 

Today, Sabine Hill is being restored and several analyses have been performed to help 57 

inform this  restoration, including a conditions assessment (Clawson et al. 2012), a paint analysis 58 

(Mosca 2013), and an archaeological report (DeCorse and Creswell 2013). In June 2013, I was 59 

approached by the Tennessee Historical Commission who asked about our ability to perform 60 

dendrochronologi cal analyses on logs that make up floor joists for the first floor, accessible 61 

through a large basement. I was informed that the construction history of Sabine Hill was not 62 

well known and inconsistent, making interpretation of the site challenging for futu re visitors 63 

after the restoration. On 26 October 2013, I visited Sabine Hill, accompanied by two graduate 64 

student assistants (Daniel Brock from the Department of Anthropology and Sarah Wayman 65 

from the Department of Geography) and guided by Ms. Jennifer Bauer, Park Manager for the 66 

Sycamore Shoals State Historic Area located almost immediately across the highway from 67 

Sabine Hill  (Figure 1). We carefully inspected the basement of the house and indeed found 68 

many logs in excellent condition (albeit with exterior  beetle galleries and some termite damage, 69 

which are to be expected) that served as joists for the first floor, some hand-hewn that appeared 70 

to be older and others with intact bark (both can be seen in Figure 3). 71 

Some doubts remain on the construction of Sabine Hill. For example, did construction 72 

begin as early as 1814 as historians have noted? Was construction indeed completed by 1818 or 73 

by some other year? The primary goal of our proposed project is to conduct a thorough 74 

dendrochronological investigation on exposed beams and timbers from several locations in 75 

Sabine Hill to determine the years when the trees were harvested and incorporated into the 76 

historic structure . We initially focused on the exposed, easily-accessible timbers and logs found 77 

in the basement and which support the first floor. We then were able to access numerous 78 

squared timbers in the many walls of Sabine Hill once exposed when the walls were partially 79 

demolished during the actual restoration process. We were able to core many timbers in the 80 
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walls on the first floor but only had minimal access at the time of sampling (May 2014) to 81 

exposed timbers on the second floor. 82 

 83 

Field Methods  84 

We extracted 12 mm diameter cores from the floor joist s and wall braces using a 85 

specially-designed, hollow dri ll bit powered by a variable -speed 13 mm (0.5 in) drill (Figure 4). 86 

If bark was present, we drilled into the timber at a right angle to this surface. Nearly all wall 87 

braces, however, had been squared during fabrication  (Figure 5). On these timbers, we dril led 88 

through one corner diagonally to the opposite corner  (Figure 6). If needed, we took a second 89 

core at another location on the timber , drilling from the third corner diagonally until reaching 90 

the opposite corner. Once extracted, the cores were immediately glued on wooden core mounts 91 

with the cells vertically aligned by carefully inspecting the orientation of cells on the core end  92 

(Figure 7)ȭɯ6ÏÌÕɯÛÏÐÚɯÞÈÚɯÕÖÛɯ×ÖÚÚÐÉÓÌȮɯÞÌɯÐÕÚ×ÌÊÛÌËɯÛÏÌɯÊÖÙÌɯÍÖÙɯɁÚÏÐÕÌɯÚÜÙÍÈÊÌÚɂɯÞÏÌÕɯÏÐÛɯÞÐÛÏɯ93 

our headlamps. Such surfaces demarcate the sides of the core and are produced when cells are 94 

cut with the drill tip almost longitudinally (i.e., straight up and down as the cells were 95 

originally oriented in the tree). All cores were labeled using Ɂ2'ɂɯȹǻɯɁSabine HillɂȺȮɯthe floor 96 

numbeÙɯȹɁ!ɂɯǻɯɁÉÈÚÌÔÌÕÛȮɯɁƕɂɯǻɯÍÐÙÚÛɯÍÓÖÖÙȮɯÈÕËɯɯɁƖɂɯǻɯÚÌÊÖÕËɯÍÓÖÖÙȺȮɯÛÐÔÉÌÙ number  (three 97 

digits) , and core letter (if more than one core was extracted), e.g., SHB 005A = Sabine Hill 98 

Basement, timber  5ȮɯÊÖÙÌɯɁ .ɂ 99 

 100 

Laboratory Methods  101 

Sanding and Measuring 102 

Each core was sanded with a tabletop sander using progressively finer sandpaper, 103 

beginning with ANSI 80-grit (177ɬƖƕƔɯϟÔȺɯÈÕËɯÌÕËÐÕÎɯÞÐÛÏɯ -2(ɯƘƔƔ-grit (20.6ɬƖƗȭƚɯϟÔȺɯȹ.ÙÝÐÚɯ104 

and Grissino-Mayer 2002), to polish the wood to a fine finish . Once sanded, tree rings on all 105 

cores were marked using standard decadal dot notation (Stokes and Smiley 1996, Speer 2010) 106 

and then measured to 0.001 mm accuracy using a Velmex measuring system coupled with 107 

MeasureJ2X software. Measuring began with the innermost complete ring assigned to relative 108 

àÌÈÙɯɁƕȭɂɯ!àɯÊÖÕÝÌÕÛÐÖÕȮɯÛÏÌɯÖÜÛÌÙÔÖÚÛɯÙÐÕÎɯÐÚɯÕÖÛɯÔÌÈÚÜÙÌËɯÉÌÊÈÜÚÌɯÞÌɯÊÈÕnot easily tell if that 109 
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ring is a complete ring, i.e. the tree could have been harvested in the middle of the growing 110 

season. Only complete rings (with a complete earlywood and complete latewood) were 111 

measured. 112 

 113 

Between-Tree Crossmatching 114 

We used COFECHA to perform segmented time-series correlation analyses and suggest 115 

a possible temporal placement for each series in the data set (Holmes 1983, Grissino-Mayer 116 

2001) relative to each other. We began by finding a set of measurement series that crossmatched 117 

with  a high degree of statistical confidence, then tested all series one at a time against this initial 118 

data set. If the new series being tested crossmatched with a high degree of statistical certainty, it 119 

was added to the growing data set of series matched in time relative to each other. In each 120 

series, we evaluated 40-year ring segments lagged by 10 years to provide more in-depth 121 

diagnostics that helped ensure the proper temporal alignment had been achieved. In this 122 

sequential process, COFECHA statistically compared each individual series with a master 123 

chronology created from the cores already dated and calculated the interseries correlation 124 

coefficient, a statistical metric of how well the ring -width patterns from the core being tested 125 

matched the chronology created from all other cores. A core was considered crossmatched with 126 

ÛÏÌɯÖÛÏÌÙɯÊÖÙÌÚɯÞÏÌÕɯÐÛÚɯÐÕÛÌÙÚÌÙÐÌÚɯÊÖÙÙÌÓÈÛÐÖÕɯÊÖÌÍÍÐÊÐÌÕÛɯÞÈÚɯȁɯƔȭƘƔɯȹÈÓÛÏÖÜÎÏɯÐÕËÐÝÐËÜÈÓɯ127 

correlation values were often much higher, e.g., r = 0.55 with t > 4.0 and p < 0.0001) and when 128 

COFECHA suggested a temporal adjustment that was identical for all or most of the segments 129 

ÛÌÚÛÌËɯȹÌȭÎȭȮɯɁǶƘƕɂȺȭɯ2ÜÎÎÌÚÛÌËɯ×ÓÈÊÌÔÌÕÛÚɯÔÈËÌɯÉàɯ".%$"' ɯÞÌÙÌɯÊÖÕÍÐÙÔÌËɯÝÐÚÜÈÓÓàɯÉàɯ130 

comparing line graphs of each series being tested against line graphs of other series. The result 131 

of the between-tree crossmatching exercise was a set of tree-ring measurement series that were 132 

properly aligned in time relative to each other, but not absolutely dated. Lastly, we created a 133 

floating chronology from the series that we re matched relative to each other using ARSTAN 134 

(Cook 1985) and attempted to absolutely crossdate this chronology against a data set of 135 

absolutely-dated chronologies from the International Tree -Ring Data Bank (ITRDB) (Grissino-136 

Mayer and Fritts 1997). 137 

 138 
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Absolute Crossdating 139 

To date the floating chronology created from the Sabine Hill samples, w e developed a 140 

supra-regional data set from tree-ring chronologies created from primarily the white oak group 141 

(Quercus spp.) held in the ITRDB, supplemented by additional  oak chronologies developed in 142 

recent years from historic structures in the region (Table 1). This data set consisted of 13 oak 143 

chronologies that stretched from eastern Tennessee to western North Carolina into central and 144 

western Virginia . The average interseries correlation coefficient for this data set was 0.49 (range 145 

0.37 to 0.57) while the average mean sensitivity was 0.15 (range 0.13 to 0.18) (Table 2). The t-146 

values for these associated r-values suggested strong statistical crossdating among the nine 147 

chronologies, with an average t-value of 9.23 (range 4.79 to 13.07). All t -values were highly 148 

significant (p < 0.0000001). We next used the program ARSTAN to create a single composite 149 

regional reference chronology from these nine chronologies (Cook 1985). 150 

In COFECHA, we entered this composite oak chronology as the dated dataset and the 151 

file containing the floating chronology from the Sabine Hill samples as the undated dataset. We 152 

again tested 40-year segments in the undated series lagged by 10 years to maximize the number 153 

of segments tested and to develop useful diagnostics for evaluating problematic segments or 154 

cores. Crossdating was achieved when COFECHA suggested a common temporal adjustment 155 

ÍÖÙɯÈÓÓɯÖÙɯÔÖÚÛɯÛÌÚÛÌËɯÚÌÎÔÌÕÛÚɯȹÌȭÎȭȮɯɁǶƕƙƜƖɂȺɯÈÕËɯÞÏÌÕɯÛÏÌÚÌɯÚÌgments also displayed 156 

statistically significant (usually p < 0.001) correlations against the reference chronology. Once 157 

crossdated, we used program EDRM (Edit Ring Measurement) (Holmes 1992) to manually 158 

adjust the rings to their exact calendar years and created a chronology using program ARSTAN. 159 

We graphically verified the crossdating by overlaying the dated chronology for the Cole Digges 160 

House along with the composite reference oak chronology. Crossdating had to be convincing 161 

both graphically and statistic ally (Grissino -Mayer 2001). 162 

 163 

Determining Cutting Dates 164 

Cutting dates for logs and timbers indicate the year in which the trees were harvested 165 

and are determined by careful examination of the terminal rings on the cores under high 166 

magnification. Once trees were harvested, they were immediately hewn and shaped because 167 
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unseasoned wood with a high moisture content is easier to shape than seasoned wood with a 168 

lower moisture content. The shaped logs were then incorporated into the structure. Some logs 169 

or timbers will have bark attached to the outermost ring or will have a smooth outer surface 170 

that indicates the outermost ring is intact, such that determining the year of the last formed tree 171 

ring may be possible. Most timbers, however, do not have intact bark and others may have the 172 

outermost rings lost to decay or trimming during construction. Therefore, a notation system has 173 

been established to determine the cutting dates of each log or timber and the likely year(s) of 174 

construction for the historic structure (Bann ister et al. 1966, Nash 1999, Grissino-Mayer et al. 175 

2009, Stachowiak et al. 2015). Clues searched for include: the presence of bark; insect galleries 176 

(which only occur in the sapwood); a smooth outer surface along the outermost ring; and the 177 

relative propo rtions of heartwood and sapwood. The notations are: 178 

B:  Bark is present and attached to the last formed ring, indicating the outermost ring is 179 

intact (a firm cutting date).  180 

r:  The outermost ring is intact forming a smooth curved surface on the log or timb er 181 

(considered a cutting date). 182 

v:  The date is within a few years of the cutting date, based on the presence of sapwood 183 

and insect galleries in the sapwood (a near cutting date). 184 

vv:  A cutting date is not possible because we could not determine how far w e were from 185 

the outermost ring ever formed on this tree (a non-cutting date). Sapwood and insect 186 

galleries may or may not be present. 187 

++:  A ring count was necessary on the outermost rings because these were located in a 188 

detached sapwood portion of the core, or the rings could not be crossdated past a 189 

certain point.  190 

Once cutting dates for each sample were determined, we noted any clustering of dates 191 

around certain calendar years that could indicate the likely year(s) of tree harvesting for house 192 

construction. We also evaluated the season the tree was likely cut. If the terminal ring appeared 193 

to be complete, then the tree was likely cut in the dormant season (fall of one year to winter of 194 

the next year). If earlywood vessels were present after the last full ring but no latewood cells 195 

were present, then the tree was likely harvested sometime in spring. If latewood was  present 196 
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but the ring appeared incomplete, then the tree was likely cut in early to late summer, 197 

depending on the amount of latewood.  198 

 199 

Results 200 

Number of Samples Collected 201 

We were able to extract 42 core samples from the timbers and logs in the various walls 202 

and floor joists throughout the basement and the two floors. The tree rings on some cores could 203 

not be dated because these cores had too few rings to confidently crossdate while others were 204 

too broken up to be useful. A few  cores had an adequate number of rings for crossdating to be 205 

achieved, but no convincing match could be found, graphically and statistically. These had to be 206 

excluded from f urther analyses. After all these efforts, our final data set consisted of 29 207 

measured series from 26 logs and wall timbers , representing 10 logs from the basement, 13 208 

timbers from the 1 st floor, and three timbers from the 2nd floor . All timbers and logs sampled 209 

represented oak (Quercus spp.) species in the white oak group as indicated by the very small 210 

ÓÈÛÌÞÖÖËɯ×ÖÙÌÚɯÛÏÈÛɯÍÖÙÔɯËÐÚÛÐÕÊÛɯɁÍÓÈÔÌɂɯÍÌÈÛÜÙÌÚɯÞÐÛÏÐÕɯÛÏÌɯÓÈÛÌÞÖÖËɯȹ'ÖÈËÓÌàɯƕƝƝƔȺ. 211 

 212 

Between-Tree Crossmatching 213 

The 29 measurement series represented those samples which displayed convincing 214 

graphical and statistical crossmatching between samples. COFECHA output revealed that 215 

nearly all of the 116 40-year segments tested in these series crossmatched with a high degree of 216 

certainty, revealing correlation s well above the minimum threshold needed for statistical 217 

significance (p < 0.01). Most correlations on these segments were above 0.50, and many were 218 

above 0.70. Only three segments (2.5 %) were flagged by COFECHA as being possibly 219 

misdated. We carefully re-inspected these segments and found these occurred at the beginning 220 

or at the end of each series, common locations where such flagged segments occur because these 221 

years may contain tree growth patterns that do not reflect the overarching climate patterns that 222 

allow crossmatching between trees (Grissino-Mayer 2001). The average interseries correlation 223 

was 0.64, one of the highest values we have seen compared to values found in previous studies 224 

that analyzed oak samples, e.g., 0.59 (Grissino-Mayer and van de Gevel 2007), 0.61 and 0.64 225 
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(Slayton et al. 2009), 0.55, 0.60, 0.61, and 0.61 (Grissino-Mayer et al. 2013), and 0.65 (Henderson et 226 

al. 2009). The average mean sensitivity was 0.21, indicating sufficient climate sensitivity in the 227 

samples for crossdating purposes. This value is comparable to values found in previous studies 228 

for oak from historic structures, e.g. 0.21 (Henderson et al. 2009), 0.21 (DeWeese et al. 2012), 0.22 229 

(Mann et al. 2009), and 0.18 (Blankenship et al. 2009). Overall, the 29 series in this dataset display 230 

metrics that suggest a strong overarching climate signal appropriate for successful crossdating 231 

with reference data sets. 232 

 233 

Absolute Crossdating and Cutting Dates 234 

".%$"' ɯÍÖÜÕËɯÈɯÊÖÔÔÖÕɯÈÕËɯÚàÚÛÌÔÈÛÐÊɯËÈÛÐÕÎɯÈËÑÜÚÛÔÌÕÛɯÖÍɯɁǶƕƚƝƛɂɯÞÏÌÕɯtesting 235 

the undated tree-ring chronology created from the cores extracted from Sabine Hill  against the 236 

regional oak reference data set. Absolute crossdating in COFECHA statistically verified that the 237 

tree-ring chronology began in year 1698 and ended in the year 1847. However, only one core 238 

extended from 1819 out to 1847, that being a timber we cored in the hyphen room. The 239 

chronology  has an effective range (two or more samples) from AD 1698 to 1818 and showed a 240 

statistically significant correlation with the  absolutely dated oak data set (r = 0.47, n = 121 years, 241 

t = 5.86, p < 0.0000001). A graphical comparison also shows a convincing match (Figure 8). 242 

 243 

Cutting Dates 244 

The outermost ring on four  of the samples that had an intact outer surface (SHB 004, 245 

SHB 005, SHB 006, SH1 011) was the year 1818, while one log we sampled (SHB 013) had intact 246 

bark with an outermost ring of 1819  (Table 4). Close inspection of the terminal ring on these five 247 

samples revealed that the trees were harvested across at last one calendar year, beginning in the 248 

spring of 1818 as indicated by the presence of a thin row of earlywood vessels on the core 249 

samples SHB 004, SHB 006, and SH1 011. Sample SHB 005 had what appeared to be a full ring 250 

for the year 1818 with what could be complete latewood, indicating this tree was harvested in 251 

the late growing season of 1818 or possibly during the dormant season (winter) of 1818/1819. 252 

Core sample SHB 013 was one of the more remarkable logs sampled, and this log had a 253 

definitive thin row of cells fo rmed in the earliest portion of the growing season in 1819. We 254 



 

 

 
10 

 

conclude that the trees used to create these five logs and timbers were harvested beginning in 255 

early spring of 1818 and ended in early spring of 1819. 256 

One other core sample provide d additional and valuable evidence of later construction. 257 

Sample SH1 014 was extracted from an upright wall timber outside the parlor  from a wall 258 

connected with the hyphen -room (Figure 10). Some historians speculated that the log structure 259 

that helps ÍÖÙÔɯÛÏÌɯɁ+ɂɯÞÐÛÏɯthe main house was built soon after the construction of Sabine Hill 260 

was completed, but unfortunately we could not find accessible, high -quality timbers from 261 

which we could extract cores. The hyphen-room joins the main house with this log structure, 262 

and we were fortunate to find a timber with clear outer curvature on it, signifying we could 263 

obtain the outermost ring formed prior to the tree being harvested. Remarkably, sample SH1 264 

014 has an outermost ring that formed in 1848 and the ring appears to have complete latewood, 265 

indicating that the tree was cut in late 1848 or during the dormant period (winter) of 1848/1849.  266 

Some timbers had near-cutting dates based on the outermost ring present and the 267 

presence of sapwood, which is indicated visually by numerous sm all holes created by 268 

burrowing beetles. For example, samples SH1 021 and SH1 022 from the Red, White, and Blue 269 

Room had outermost tree-ring dates of 1817 and 1815, respectively. Although these were near-270 

cutting dates only, they still provide evidence that many if not all trees were harvested later 271 

than originally thought. Three samples from the basement (SHB001, SHB002, and SHB009) each 272 

had an outermost segment that had detached from the main core, and we therefore had to 273 

conduct a ring count to add to the measured rings from the main portion of the core. 274 

Nonetheless, the outermost rings obtained after this ring count indicated these trees were likely 275 

harvested in 1818 (Table 4), which supports the conclusive outer ring dates obtained from those 276 

timbers that  had outermost curvature intact or bark present.  277 

All other samples had terminal rings that were far from the true harvest date for the 278 

trees because these timbers had been squared and the outermost rings had been removed 279 

during the shaping process. Most of these timbers had no sapwood present. Other samples had 280 

sapwood present but still could not provide any information on how close the outermost rings 281 

on the sample were to the last formed ring on the tree. The fact that none of the outer rings on 282 
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these samples extended past 1818 and 1819 provides further evidence that all trees harvested to 283 

build Sabine Hill were cut in the early 1800s. 284 

 285 

Discussion  286 

Several conclusions can be drawn from our dendroarchaeological examination. First, we 287 

propose that harvesting to cut the trees eventually used to construct Sabine Hill began in early 288 

spring of 1818. We found no definitive cutting dates any earlier than 1818, although the number 289 

of samples that had cutting dates was quite low because most timbers we sampled had been 290 

squared. This proposition is further supported because the logs in the basement would have 291 

been some of the first installed for construction of the main house, needed to support the upper 292 

two floors . The trees used to build the first floor joists we sampled in the basement were still 293 

living  in the earliest months of 1818. Hence, construction on Sabine Hill could not have begun 294 

any earlier than 1818. 295 

Historians have noted that construction at Sabine Hill began around 1814 or 1815 when 296 

General Taylor was still alive. However, this likely is not the case  because we should have 297 

found at least one timber that had evidence of tree harvesting in 1814 or 1815. Sample SH1 022 298 

does indeed have an outer date of 1815 (Table 4) but this sample was taken from a cornered 299 

edge of the squared timber and not from a curved surface as is required to obtain a true cutting 300 

date. If anything, the outer date of 1815 on a squared timber more so supports the 1818 cutting 301 

date because some rings would have been removed from the outer surface during sawing or 302 

hewing. Nor is it likely that trees were cut as early as 1814 and 1815 and then stockpiled for use 303 

in construction of Sabine Hill because we found no timber that supported tree harvesting in 304 

1814 or 1815. 305 

Second, we can now firmly state that the house was not completed until spring of 1819 306 

at the earliest because we found  one sample (SHB 013) that had a definitive ring that had 307 

already formed the initial earlywood cells for the year 1819, cells that are formed as the oak tree 308 

breaks dormancy. Oaks belong to a group of trees that form ring porous wood, in which large 309 

pores or vessels are formed in early spring to ensure rapid and efficient transport of water and 310 

other materials needed for growth up into the crown of the tree (Hoadley  1990). Only a thin row 311 
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of vessels for 1819 had formed in this one tree, indicating that it was cut perhaps in March or 312 

April of 1819. We found no later cutting date than this one for 1819 on any other samples. 313 

Third, w e have strong evidence that the hyphen room joining the log structure with the 314 

main house was built about 1849, based on one of the two samples we managed to extract from 315 

timbers located in the hyphen room and made accessible during restoration. Sample SH1 014 316 

had a firm cutting date of late 1848 or early 1849. Even if the tree had been harvested in late 317 

1848, it is likely the room was not completed until sometime in 1849, considering the trees then 318 

had to be sawn or hewn to size before installation against the outer wall  of the main house. 319 

 320 

Future Research 321 

Because Sabine Hill is currently being restored, access to timbers in the walls of the two-322 

story structure may no longer be available  nor accessible at any time in the future. Nonetheless, 323 

two areas of research can be proposed to provide more details that document the construction 324 

history of the structures at Sabine Hill. First, we were given access to the attic above the hyphen 325 

ÙÖÖÔɯÈÕËɯÓÖÎɯÊÈÉÐÕɯÛÏÈÛɯÉÖÛÏɯÍÖÙÔɯÛÏÌɯɁ+ɂɯÈÛÛÈÊÏÌËɯÛÖɯÛÏÌɯÓÈÙÎÌÙɯÚÛÙÜÊÛÜÙÌȮɯÈÕËɯÕÖÛÌËɯÚÖÔÌɯ326 

timbers there from which  cores should be extracted in the near future. The rafters appear to be 327 

modern 20th century construction and therefore are not useful, unless information is needed on 328 

ÞÏÌÕɯÛÏÐÚɯ×ÈÙÛÐÊÜÓÈÙɯÙÌÕÖÝÈÛÐÖÕɯÛÖɯÛÏÌɯÙÖÖÍɯÐÕɯÛÏÌɯɁ+ɂɯÖÊÊÜÙÙÌËȭɯHowever, w e did observe some 329 

timbers that appear to be original, especially those timbers used to attach the hyphen room to 330 

the main structure. Some timbers appear to be sawn while others are clearly hand-hewn (Figure 331 

11) and these should especially be targeted for future sampling. Some timbers retain the original 332 

Roman numeral numbering system (i.e. Ɂmarriage marksɂ) used by early woodworkers when 333 

building structures (Figure 11). Furthermore, we were pleased to find several machine stamped 334 

(or machine cut) nails protruding from some of the timbers in th e attic (Figure 11).  Such nails 335 

were in common use in the Southeastern U.S. by the early 1800s. The nails we observed were 336 

Ɂ3à×Ìɯ!ɂɯÔÈÊÏÐÕÌɯÊÜÛɯÕÈÐÓs that had an un-ÊÓÐÕÊÏÌËɯÏÌÈËɯȹÍÖÜÕËɯÖÕɯɁ3à×Ìɯ ɂɯÕÈÐÓÚȺɯÞÏÐÊÏɯÐÚɯ337 

very diagnostic and dates after 1830 into the 20th century (Visser 1997). The timbers in the attic 338 

should be more carefully scrutinized to determine which will be ideal for dendrochronological 339 

analysis. 340 
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Second, on our visit in May 2014, we also were given access to the attic of the main 341 

structure and we were amazed at the many timbers there that could easily be sampled to learn 342 

more about the construction history of Sabine Hill. Some of the rafters and the roof were 343 

apparently replaced in the early 20th century because some of the rafters were milled with a 344 

circular saw in a sawmill (Figure 12) and this technology did not become widespread until the 345 

mid -1800s. However, we found other rafters that had up -and-down saw marks indicative of an 346 

early 19th century water -powered sash saw (Figure 13), indicating these were original to the 347 

structure. These timbers should be targeted for future collection. 348 

In addition, we also observed ceiling joists in the attic above the second floor (Figure 14) 349 

that were much larger than any timber we sampled in the wall s on the first or second floors. 350 

These timbers were hand-hewn and are original to the structure. These timbers should be 351 

targeted for a future collection because the cores from these timbers likely would contain tree 352 

rings that would extend our current tre e-ring chronology back in time. Furthermore, i f any of 353 

the ceiling joists contain an intact outer surface, then we can add valuable information to the 354 

construction history of Sabine Hill.  355 
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Table 1. Tree-ring chronologies used to develop the supra-regional oak reference chronology to date the tree rings extracted from 

logs and timbers at Sabine Hill , in order from youngest beginning year to oldest beginning year.  

 

Site Name 

State and 

Chronology ID  1 

Latitude 

(N) 

Longitude 

(W) 

Species Beginning  

Year 

Ending  

Year 

       
Lynn Hollow  TN021 35.620 85.430 Quercus montana 2 1750 1997 

Hoskins House  3 NC 36.130 79.853 Quercus spp. 1723 1831 

Anderson-Doosing Farm 4 VA  37.331 80.196 Quercus spp. 1691 1849 

Walker Springs Cabin  5 TN 35.897 83.876 Quercus spp. 1672 1826 

Rocky Mount  6 TN 34.335 87.451 Quercus spp. 1667 1829 

Lilley Cornett Tract  KY003 37.085 82.999 Quercus alba 1660 1982 

Piney Creek Pocket Wilderness TN005 35.709 84.881 Quercus alba 1651 1982 

Watch Dog/Massenhutten Mtn.  VA016 38.450 78.354 Quercus montana 2 1642 1981 

Norris Dam State Park TN008 36.224 84.072 Quercus spp.  1633 1980 

Linville Gorge  NC007 35.880 81.930 Quercus alba 1617 1977 

Blue Ridge Parkway VA009 37.550 79.450 Quercus montana 2 1587 1982 

/ÈÛÛàɀÚɯ.ÈÒÚɤ!ÓÜÌɯ1ÐËÎÌ VA017 37.920 79.800 Quercus alba 1569 1982 

Mountain Lake  VA011 37.380 80.500 Quercus alba 1552 1983 
 

1 Chronology IDs assigned by the ITRDB. VA=Virginia, NC=North Carolina, TN=Tennessee, KY=Kentucky, AL=Alabama.  
2 Originally contributed to the ITRDB as Q. prinus, this species is now called Q. montana (Whittemore and Nixon 20 05). 
3 Data from Henderson et al. (2009). Not archived in the ITRDB.  
4 Data from Grissino-Mayer et al. (2013). Not archived in the ITRDB.  
5 Data from Slayton et al. (2013). Not archived in the ITRDB.  
6 Data from Grissino-Mayer and van de Gevel (2007) and Grissino-Mayer et al. (2009). Not archived in the ITRDB.  
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Table 2. Descriptive statistics of the 13 oak chronologies used to create a supra-regional oak reference chronology. 

 

Chronology  

Begin 

Year 

End 

Year 

Length 

(Yrs) 

Number 50 -Yr 

Segments 

Tested 

Number o f 

Segments 

Flagged 

Average 

Interseries 

Correlation  1 t-value  1 

Average 

Mean 

Sensitivity  

         
Lynn Hollow  1750 1997 248 9 0 0.53 2 9.52 0.15 

Hoskins House 1723 1831 109 5 2 0.42 4.79 0.17 

Anderson-Doosing Farm 1691 1849 159 6 1 0.51 7.43 0.14 

Walker Springs Cabin 1672 1826 155 7 2 0.37 4.93 0.17 

Rocky Mount  1667 1829 163 7 0 0.50 7.33 0.17 

Lilley Cornett Tract  1660 1982 323 13 0 0.57 12.43 0.15 

Piney Creek Pocket Wilderness 1651 1982 332 13 2 0.49 10.21 0.15 

Watch Dog/Massenhutten Mtn.  1642 1981 340 14 5 0.47 9.79 0.13 

Norris Dam State Park 1633 1980 341 14 2 0.47 9.80 0.14 

Linville Gorge  1617 1977 361 15 3 0.47 10.09 0.14 

Blue Ridge Parkway 1587 1982 396 16 0 0.55 13.07 0.14 

/ÈÛÛàɀÚɯ.ÈÒÚɤ!ÓÜÌɯ1ÐËÎÌ 1569 1982 414 17 0 0.49 11.41 0.14 

Mountai n Lake 1552 1983 432 17 5 0.41 3 9.14 0.18 

Total or Mean 3773 153 22 0.49 9.23 0.15 
 

1 All values are statistically significant at p < 0.000001. 
2 Calculated over the common period of overlap 1750 to 1983, n = 234 years. 
3 Calculated over the common period of overlap 1569 to 1983, n = 415 years. 
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Table 3. COFECHA output showing correlations of 40 -year segments (with 10-year overlap) 

for each of the 29 series when tested against a master reference chronology created from all 

other series for that segment. 

  

 Measured Correlation Coefficients for 40-Yr Segments Lagged 10 Yrs 

Series Begin  

Year 

End 

Year 

1710ɬ

1749 

1720ɬ

1759 

1730ɬ

1769 

1740ɬ

1779 

1750ɬ

1789 

1760ɬ

1799 

1770ɬ

1809 

1780ɬ

1819 

           
SH1 001 1739 1785 

  
0.60 0.59 0.56 

   
SH1 005 1728 1786 

 
0.56 0.63 0.51 0.50 

   
SH1 009 1728 1769 

 
0.39 0.42 

     
SH1 010 1743 1783 

   
0.57 0.56 

   
SH1 011 1728 1817 

 
0.49 0.54 0.41 0.32* 0.20* 0.53 0.55 

SH1 014 1745 1847 
   

0.67 0.62 0.64 0.75 0.76 

SH1 016 1724 1766 
 

0.70 0.69 
     

SH1 017 1731 1803 
  

0.27* 0.25* 0.25* 0.43 0.45 
 

SH1 018 1733 1763 
  

0.44 
     

SH1 019 1719 1793 0.76 0.77 0.81 0.79 0.8 0.86 
  

SH1 020 1718 1806 0.52 0.53 0.54 0.43 0.45 0.15* 0.13* 
 

SH1 021 1750 1816 
    

0.43 0.57 0.54 0.47 

SH1 022 1717 1814 0.37* 0.44* 0.55 0.59 0.58 0.66 0.78 0.74 

SH2 001 1698 1785 0.44 0.53 0.67 0.63 0.63 
   

SH2 003A 1731 1791 
  

0.47 0.78 0.81 0.85 
  

SH2 004 1738 1807 
  

0.77 0.75 0.72 0.45* 0.44* 
 

SHB 001 1726 1806 
 

0.73 0.76 0.79 0.82 0.76 0.69 
 

SHB 002 1740 1811 
   

0.63 0.66 0.80 0.77 0.79 

SHB 004 1721 1817 
 

0.71 0.75 0.59 0.57 0.39 0.4 0.43 

SHB 005A 1731 1813 
  

0.67 0.69 0.73 0.79 0.8 0.82 

SHB 005B 1755 1817 
    

0.80 0.84 0.84 0.81 

SHB 006 1739 1817 
  

0.78 0.77 0.81 0.77 0.82 0.83 

SHB 007A 1728 1801 
 

0.47 0.51 0.56 0.51 0.66 0.66 
 

SHB 007B 1730 1781 
  

0.63 0.67 0.71 
   

SHB 009 1727 1805 
 

0.55 0.63 0.59 0.64 0.59 0.60 
 

SHB 012A 1735 1797 
  

0.79 0.82 0.84 0.81 
  

SHB 012B 1727 1801 
 

0.61 0.63 0.72 0.73 0.70 0.67 
 

SHB 013 1729 1818 
 

0.63 0.64 0.64 0.63 0.63 0.73 0.72 

SHB 0CB 1727 1798 
 

0.44 0.47 0.68 0.73 0.67 
  

Average segment correlation 0.52 0.57 0.61 0.63 0.63 0.63 0.62 0.69 

* indicates a segment that was flagged by COFECHA as possibly being misdated. The rings in these segments 

were re-inspected and found to be correctly placed in time.  
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Table 4. Outermost ring dates and types for the 26 logs and timbers sampled from Sabine Hill  

for which absolute years could be obtained. Samples in bold provide strongest evidence for 

when Sabine Hill was built.  

 

Timber/Log  Inner 

Date 

Outer 

Date 

Outer  

Type 

Comments 

     
Basement     

SHB 001 1725 1817 r ++ Sapwood present, beetle galleries, 1809 outer +8 detached rings 

SHB 002 1739 1818 r ++ Sapwood present, beetle galleries, 1810 outer +8 detached rings 

SHB 004 1720 1818 r 1818 EW vessels, no LW, tree cut in early spring of 1818 

SHB 005 1730 1818 r 1818 EW/LW both present, tree cut in late 1818 or winter 1819 

SHB 006 1738 1818 r 1818 EW vessels, no LW, tree cut in early spring of 1818 

SHB 007 1727 1815 r ++ Sapwood, outer rings distorted, 1801 outer +14 detached rings 

SHB 009 1726 1818 r ++ Sapwood present, beetle galleries, 1805 outer +13 detached rings 

SHB 012 1726 1802 v No sapwood or beetle galleries, non-cutting date  

SHB 013 1728 1819 B 1819 EW vessels had just formed, tree cut early spring 1819 

SHB 0CB 1727 1799 vv  No sapwood or beetle galleries, non-cutting date  

     
First Floor: Parlor   

SH1 001 1738 1786 vv  No sapwood or beetle galleries, non-cutting date  

SH1 005 1727 1787 vv  No sapwood or beetle galleries, non-cutting date  

SH1 009 1727 1770 vv  No sapwood or beetle galleries, non-cutting date  

SH1 010 1742 1813 r ++ Sapwood present, beetle galleries, 1784 outer +29 detached rings 

SH1 011 1727 1818 r 1818 EW vessels, no LW, tree cut in early spring of 1818 

     
First Floor: Hyphen Room    

SH1 014 1744 1848 r 1848 EW/LW both present, tree cut in late 1848 or winter 1849 

SH1 018 1732 1764 vv  No sapwood or beetle galleries, non-cutting date  

     
First Floor: Red, White, and Blue Room 

SH1 016 1723 1767 vv  No sapwood or beetle galleries, non-cutting date  

SH1 017 1729 1804 vv No sapwood or beetle galleries, non-cutting date  

SH1 019 1712 1794 vv  No sapwood or beetle galleries, non-cutting date  

SH1 020 1717 1808 v Sapwood present, beetle galleries, near cutting date 

SH1 021 1749 1817 v Sapwood present, beetle galleries, near cutting date  

SH1 022 1716 1815 v Sapwood present, beetle galleries, near cutting date 

     
Second Floor: Room Left of Stairs  

SH2 001 1697 1786 vv  No sapwood or beetle galleries, non-cutting date  

SH2 003 1730 1792 vv  No sapwood or beetle galleries, non-cutting date  

SH2 004 1737 1808 v Sapwood present, beetle galleries, near cutting date 
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Figure 1. Graduate student Sarah Wayman stands on the front steps while 

graduate student Daniel Brock (left) discusses the site with Jennifer Bauer. 

 

 
Figur e 2. The adjoining structure believed to have been built after the larger two -

story house (background) was finished.  
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Figure 3. Floor joists accessible through the basement. The log in the center is 

hand-hewn while the log behind and to the right is un-hewn with intact  bark. 

 

 
Figure 4. Graduate student Maegen Rochner extracts a core sample from one of the 

well -preserved floor joists accessible from the cellar. 
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Figure 5. Location of sample SH1 005 (arrow) showing how most of the timbers we 

sampled at Sabine Hill had been squared during milling . 

 

 
Figure 6. Graduate students Liz Schneider (left) and Lauren Stachowiak (right) 

extract a core from a wall brace accessible from the house exterior. 
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Figure 7. Maegen Rochner mounts cores extracted from the Sabine Hill structure in 

the parlor  next to the fireplace. 
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Figure  8. Graphical comparison between the oak reference data set (black) and the Sabine Hill tree-ring chronology (blue) showing 

excellent agreement over time with a correlation that is hig hly significant.  
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Figure 9. Outer rings for cores SHB 004 and SHB 005, showing the outermost 

1818 ring. On  the upper core, the 1818 ring had just begun forming in the 

early spring of 1818. In the lower core,  the 1818 ring could be complete with 

well -formed latewood, indicating it was cut in late 1818 or winter in early 

1819. 

 


