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Historic weathering rates in the Monmouth area as a function of
lithology and weathering indicator:

came to several conclusions. The first and most important conclusion was that none of
the weathering indicators that we used gave satisfactory results. In every one of the
graphs for both types lithographic types of tombstone the data plotted as a random spray
of points on the graph. In the worst case for granite tombstones the best fit line on the
graph showed that the surface of the stone appeared to get smoother as time passed. With .
limestone the worst was that both % lichen cover and lichen size both trended in the Vv Gmov
downward direction. However for both limestone and granite the inscription rating gave :
the best results between the two. This being said the inscription rating result was still .
poor. The data points were still randomly sprayed on the graph. They were merely the
best results of bad data.

There were several problems with our testing. First was the assumption that the
tombstones would show weathering more at the top and therefore would be thinner at the
top. This would have been an ideal situation. It would have given us empirical data.
The problem with this assumption is that almost none of the stones were cut perfectly
square. Many of them were tapered side to side and some even were thicker at the top
than the bottom. This negated any possible effect of weathering that we might have been
able to measure. Another problem was that all of the rest of the data was subjective. o
Each different group gathering data had a different idea about what a surface smoothness
of 3 vs. a 6 felt like. This led to data that jumped all over the place. A third smaller
problem was that there was not a very wide range of ages on the tombstones. This was
especially a problem with the limestone tombstones. The graphs ended up with a large U
group of data points between 100 and 120 years old with only a few on either side.

Despite all the problems with our data I think it is possible to learn from it and
come away with perhaps a method that might work for the Willamette Valley. Since
tombstone inscription rating seemed to give the best results for both tombstone types we -
would have to come up with a way to standardize the testing. This could mean using
only one group to evaluate that variable with a different group assigned to each of the
other variables such as surface polish. At least this way there would be fairly consistent
evaluation from tombstone to tombstone. An alternate method would be to have multiple
groups give a rating for the same tombstone. This way an average rating for that
tombstone could be reached and that rating used. A second improvement would be to
make sure that a wider range of ages of tombstones was used. This would give a broader
distribution on the graph and hopefully a better result. As for using these techniques on a
broader scale you would still have a problem. Any measure that is subjective like
inscription rating is going to give you variable results as different people use it. You —
would have to come up with a method that used actual measurements instead of people’s
opinions. I’'m not sure that there is an easy way to do that.

After examining the tombstone data from our trip to the Monmouth cemetery 1 > \/
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First, let me begin by saying that this “was a bad day is science.” In my
analysis | made graphs of different weathering indicators (everything from
inscription rating to lichen diameter). | also separated the data into three
categories: limestone, granite and then all of it put together. | graphed these

weathering@icators against

the exposure time (age-=in years-of the stone). In all
of my graplys, |)did not get ve ata to make implications and
conclusion out which weatheririg indicators we e best and worst. So | am
going to discuss which ones | thought would be good and bad indicators and also
the variables involved that might have skewed the data.

As far as which indicators | thought would be best or worst; | thought for .
sure inscription rating might give a good indication about how weathered the rock
may be. Also, average top thickness or average basal thickness could be a good

indicator intuitively b e it would show how much the rock had weathered
from wind, water, ice, he best R-squared value | got for limestone was .2
(% Lichen/Moss covef), which just tells me that this data is meaningless and &

‘noisy.” For granite, the best R-squared value | got was .1 (Inscription rating).
Over all, the best value | got was .2 (Polish condition). The worst indicators
intuitively would be % Lichen/Moss Cover, Lichen diameter, and Polish condition.
| am sure these indicators would vary from granite and limestone and overall but
| do not have good data to make any conclusions about anything. This is
definitely a bad day in science left wjth “noisy” data. +~

Now, let me discuss so 3?«‘ the variables that may have influenced this
data to be skewed, not useful g irst, we had seven different groups analyzing
different tombstones. So, one\gersbn’s interpretation of inscription rating or polish
condition could be different from someone else’s. Also, | don’t know if other
people noticed this but as you are driving up to the cemetery, on the right hand
side there are tombs there that have been moved (there was a sign). We do not
know where those tombstones came from and there were definitely people over
there analyzing tombs and this could very well skew the data. So maybe for next /
time have people stay on the left-hand side because those have never been
moved. Also, we are assuming that the tombstone was placed on the grave
within the year that the person died. | mean this is an assumption we have to
make but some of the stones could have been put on the grave later than we are
assuming which could be another variable that might skew the data.

| am not sure what to do to get better, more useful data in the future but /
one thing that does come to mind is go over more in class about what each
indicator means and give examples. Also, once we get to the cemetery take us
around and to more than one stone and help us to really understand how to rate
the stones.




Note tHat | did not graph the Inscription aspect because | would have had
to change west, east, north, south to numbers and also it doesn’'t make any
sense for me to graph this against exposure age, | would need to graph it against
top thickness or basal thickness. Anyway, the morale of the story is | need better
data to make conclusions about weathering indicators with each type of stone.
But intuitively, Granite would be harder/more difficult to weather and thus last
longer but | do not have the data to back up my hypothesis. So again, its just a
bad day in science left just with “noisy” data (that looks likes shotgun power when
graphed-all over the place-no real pattern).




Avg. Top Stone Thickness
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Fit Results

Fit 1: Linear

Equation Y = -0.1869080647 * X + 38.31697129
Number of data points used = 59

Average X = 110.559

Average Y = 17.6525

Residual sum of squares = 6834.92

Regression sum of squares = 527.881

Coef of determination, R-squared = 0.0716957
Residual mean square, sigma-hat-sq'd = 119.911
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Polish Condition

Monmouth Cemetary

Limestone Weathering
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Fit Results
1 Fit 1: Linear
Equation Y = 0.01242145455 * X + 1.999573763
Number of data points used = 59
Average X = 110.559
Average Y = 3.37288
Residual sum of squares = 29.9652
Regression sum of squares = 2.33144
Coef of determination, R-squared = 0.0721885
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Monmouth Cemetary
Limestone Weathering

Fit Results

Fit 1: Linear
Equation Y = 0.006540971507 * X + 2.037512591
Number of data points used = 59

J— Y o 00 O Average X = 110.559
4 oo Average Y = 2.76068
Residual sum of squares = 34.0407
® Regression sum of squares = 0.646494
Coef of determination, R-squared = 0.0186378
Residual mean square, sigma-hat-sq'd = 0.597205
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Inscription Rating
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Monmouth Cemetary
Limestone Weathering

Fit Results

Fit 1: Linear

Equation Y = 0.02661533273 * X + 0.6202683313
Number of data points used = 58

Average X = 110.466

Average Y = 3.56034

Residual sum of squares = 202,356

Regression sum of squares = 10.6826

Coef of determination, R-squared = 0.050144
Residual mean square, sigma-hat-sq'd = 3.6135
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Avg. Basal Thickness
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Fit Results

Fit 1; Linear

Equation Y = -0.1914738616 * X + 38.87176269
L Number of data points used = 59

Average X = 110.559

Average Y = 17.7025

Residual sum of squares = 7130.67

Regression sum of squares = 553.986 '

Coef of determination, R-squared = 0.0720899
Residual mean square, sigma-hat-sqd = 125.099
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Stone Recession
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T Fit Results
Fit 1: Linear
Equation Y = -0.04565916302 * X + 6.801774922
] Number of data points used = 59
Average X = 110.559
Average Y = 1.75373
Residual sum of squares = 7918.89
] Regression sum of squares = 31.5018
Coef of determination, R-squared = 0.0039623
Residual mean square, sigma-hat-sq'd = 138.928
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Lichen Diameter
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Monmouth Cemetery
Limestone Weathering

Fit Results

Fit 1: Linear

Equation Y = -0.06905340009 * X + 11.96105105
Number of data points used = 51

Average X = 110.745

Average Y = 4.31373

Residual sum of squares = 1810.9

Regression sum of squares = 67.08

Coef of determination, R-squared = 0.0357192
Residual mean square, sigma-hat-sq'd = 36.9572
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% Lichen/Moss Cover
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Fit Results

Fit 1: Linear
Equation Y = -0.784718717 * X + 137.9223761

g g b Number of data points used = 59
Average X = 110.559
e o ® Average Y = 51.1644
Residual sum of squares = 48445.7
e o Y Y Regression sum of squares = 9304.82

Coef of determination, R-squared = 0.161121
Residual mean square, sigma-hat-sq'd = 849924
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Surface Roughness

Monmouth Cemetary
Granite Weathering

Fit Results
4 — ] Fit 1: Linear
Equation Y = -0.004054103396 * X + 1.829974121
Number of data points used = 45
Average X = 84.1333
Average Y = 1.48889
Residual sum of squares = 24.2643
Regression sum of squares = 0.480141
Coef of determination, R-squared = 0.019404
— Residual mean square, sigma-hat-sq'd = 0.564286
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Polish Condition
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Fit Results

Fit 1: Linear

Equation Y = 0.0005499796895 * X + 1.442617264
Number of data points used = 45

Average X = 84.1333

- Average Y = 1.48889
Residual sum of squares = 15.7356
Regression sum of squares = 0.00883634
Coef of determination, R-squared =
Residual mean square, sigma-hat-sq'd = 0.365944 ‘
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Avg. Top Stone Thinkness

80 —

60 —

40 —

20 —

Monmouth Cemetary
Granite Weathering

Fit Results

Fit 1: Linear

Equation Y = 0.006573557575 * X + 26.40994566
Number of data points used = 41

Average X = 87.1707

Average Y = 26.983

Residual sum of squares = 5605.25

Regression sum of squares = 0.933363

Coef of determination, R-squared = 0,000166488
Residual mean square, sigma-hat-sq'd = 143. o
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Inscription Rating
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Granite Weathering

Fit Results

Fit 1: Linear

Equation Y = 0.01427893327 * X + 0.2764435255

Number of data points used = 45
Average X = 84.1333

Average Y = 1.47778

Residual sum of squares = 55.0216

Regression sum of squares = 5.95622
Coef of determination, R-squared = 0.0976785
Residual mean square, sigma-hat-sq‘a =1.271957
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Lichen Diameter
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Fit Results

Fit 1: Linear

Equation Y = 0.4551412832 * X - 9.981442179
Number of data points used = 45

Average X = 84.1333

Average Y = 28.3111

Residual sum of squares = 292738

Regression sum of squares = 6051.62

Coef of determination, R-squared = 0.0202538
Residual mean square, sigma-hat-sq'd = 6807.86
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Monmouth Cemetery
Granite Weathering

Fit Results
80 — [ Fit 1: Linear
Equation Y = -0.005166614179 * X + 23.58024003
Number of data points used = 45
Average X = 84.1333
Average Y = 23.1556
Residual sum of squares = 21719.1
] n Regression sum of squares = 0.779814
Coef of determination, R-squared = §.59032E-00?
- Residual mean square, sigma-hat-sq'd = X
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Stone Recession

Monmouth Cemetary
Granite Weathering

Fit Results

Fit 1; Linear

Equation Y = -0.07421895246 * X + 6.976749517
Number of data points used = 40

Average X = 87.65

40 — Average Y = 0.471458
Residual sum of squares = 2401.54
Regression sum of squares = 116.906
Coef of determination, R-squared =,0.04642
Residual mean square, sigma-hat-sq'd = 63.1985
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Avg. Basal Thickness

Monmouth Cemetary
Granite Weathering

80 —
Fit Results
Fit 1: Linear
Equation Y = -0.06899939217 * X + 33.53129672
Number of data points used = 40
™ Average X = 87.65
Average Y = 27.4835
Residual sum of squares = 4615.44
Regression sum of squares = 101.041
Coef of determination, R-squared = 230_21423_
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