Integrating site sampling and landscape taphonomy: bridging gaps between culture,
S cognition, and landscapes in the Absarokas
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Introduction: | - As sites have different structural features in terms of
The Greybull River Sustainable Landscape Colorado State University stratification and depositional history, their material
Ecol_ogy |2008 Crgv:jsgtrve(y)/gg gr;d trecorded af. » Abstract: Discrete disturbances such as the 2006 Little Venus Fire in northwestern Wyoming generate opportunities to integrate human occupational history with landscape changes. This study patterns vary in density. Site sampling limits observed
ﬁLer;\/:;):r?.yTLee(:?e:nceiscsa:peé of OéO-é?ei??j(i)srtei‘rr\)c/:t Ii?\ combines aspects of archaeological statistics and behavioral ecology to investigate multiple stable states of local landscapes at prehistoric sites. Examining pre- and post-fire artifact distributions, elements and densities, influencing perception of site

beaver dam modifications, and fire effects provides insight into mechanisms that shape a site’s record of human occupation. Knowledge of site structure is tied to various taphonomic processes that
determine artifact visibility. Using the Statistical Precision Model, a prehistoric site’s artifact assemblage can be used to understand cultural activities that create and structure archaeological sites.

addition to the recent burn in 2006 by the Little
Venus Fire: the area is characterized by extreme
geomorphologic activity, has experienced shifts
In stream channel, contains a system of midlevel
terraces, and is directly downstream of an
abandoned beaver dam meadow and spring.
Using exclusively surface survey, findings of the
GRSLE crew are more immediately impacted by
surface visibility. Examined factors influencing

structure and function. High artifact densities and

| substantial features indicate intensity and duration of
éArtifact BREIETRLION .:Ir;il::rdebris - i Size categories and frequencies of lithics OCCUpatiOn (Bamerth, 1988) ArtifaCtS can be

La i d SCd pe fe atu re al d p O pO rtl ons Of - measured, counted, and densities computed, but

o since measurable significance of landscape features
featu re assem blag es [l . | isnot often clear, they must be roughly gauged on a
- E T -~ . .| relative scale to assemblage. Various explanations
I ® = =i . ‘Because artifacts are typically clustered around features, this study f“ag‘:tj{“i”}”“‘“‘”jjfdjiﬂj‘?'j‘jf“ SSSSSS o and models are expected, but archaeologists can still
surface visibility in this study are biotic R NG @ = gone used Statistical Precision Model based on group sampling. e s | yse relatively simple statistics to address important
landscape modifications controlling sediment | ' | | ' oportion of item categories in chipped stone ° 1 N€ degree of proximal homogeneity of item classes affects Feature iIssues in archaeology.

]

UTM EASTING

deposition as well as fire-induced soil deflation. i ' variability of the assemblage from feature to feature. o nee——— S Based on parameters of Statisical Precision Model
These processes have distinct effects in \ Variability affecting the sample can occur in sampling size (number  vanance ot proportion ‘rocz':t‘ﬂ)a;i anexcected  —(Nance, 1981), current analyses of site 060-07 fail to
E‘j:ﬁ:gtfrgzr?ifzii%hnﬁgfﬁﬁs'eSd'ti:tsrig‘uttiegmsaﬁg \ of clusters examined), within-feature homogeneity, and cluster size. v pef?n?ateiz;hc];e:gfiszgiio show a relationship between homogeneity in clusters
landscape stability. p .-The.most S|gn|f|c_ant I‘.ISkS in using this model include gmphass on T T T oresent proportions aNd the selected t.ar.)h.o.nomlc processes in surface
B in-unit homogeneity with large clusters, as well as varying sample Proportion of chipped stane across site subsurface artifacts. The  gurvey. Surface visibility, as a paramount value, was
sizes skewing perceived abundance and heterogeneity of clusters. "=~ A porant messureof - achieved through a discrete event, and did alter the
SN N T o . Posbleermorsinthe tota] representation of material culture. However, the

sampling projection.

e non-systematic surface survey
S done by the GRSLE 2008 crew.

| | | | inherent variability between features is indicative of
I Feature specific proportions and variances may be useful in _
= 2 . determining variability in feature assemblages and their fu rther taph0n0m|C processes at Work and the
a p O n O I I I I C p rO Ce SS e S a a e r u n e rS a n I n g O S I e relationship to microterrain. Since the taphonomic actors of this . . . . .

oI study are at and above site scale, individual features will not be pOSSIble Inﬂuence Of CUIture and Organlzatlon on Slte
ARG t t t O 6 O O 7 Gz structure.

S ru C u re a - Sediment depgsition and soil deflation are related processes based on multitudinous factors. On the site level, proportion of chipped stone accurately represents Site Sampling IS a primary Component of

. | . . ], . |lati inst oth le el ts. P tional vari : 'l
On site 060-07, the most active processes with the greatest magnitude are deposition from an abandoned beaver dam as well as  ross site is fustrative of moderately variable cluster sizes. since  25S€MDblage representation. The ability to represent

across site is illustrative of moderately variable cluster sizes. Since ) _ .
deflation from the 2006 Little Venus Fire. Understanding these processes is crucial to spatial patterning of site features and associated  s2mp'e ngne;zcveega'glfjg ffegjﬁgfgti:;”gttfjg‘j;vaefii‘gzf(“jg.‘;‘)e.d'a”d . assemblag_es ought to be actlve_ly mgorporated 'f)tO
artifacts. With surface survey, it is quite plausible and there is evidence suggesting that additional cultural material is buried and survey design and methods. Using site features in
excluded from the significant record of 060-07. lieu of grid lines and the assemblage documented in

2008, clustered sampling is appropriate to obtain

BlOth agentS Of Change CaStOr Flre aS a geOmOrphOIOQIC meChanlsm precise estimates of item populations on a site. The

The image above shows a finer systematic d i
survey done by the GRSLE team. %8

Background: . Previous GRSLE studies have focused on direct rbed_E[mdanlcy <R ,f) etweednr:‘elaturtes s p;atralleled
sing systematc and non-systematic ey, CANAAENSIS effects of the 2006 Little Venus Fire in northwestern = 0 o SR o Cemblages with very large
GRSLE 2008 crew recorded artifact assemblage at eBeaver dam Shapes depend on the Strength of a stream’s Wyomlng (Knapp 2006) Flre, profoundly InﬂuenCIng at—| ) Sample sizes. These patternS exhibited by statistical

060-07 using electromagnetic distance measure (< 2
mm accuracy). Artifact classes recorded include

current: dams in stronger currents are curved, with the geomorphologic processes, also functions as a — procedure point more clearly to the processes that

chemical process by removing moisture and organic =~ AT

chipped stone, glass beads, metal, and bone. convexity pointing upstream (towards the spring in this LN 58 et control site visibility.
Chipped stone showed the most variability and case). _ TR, H H il ﬂ HH References:
diagnostic artifacts, and occurred in clusters of various ~ *Beéaver dams influence the distribution, stock, and -Fire-induced changes in sediment size and absence |- H _ HH | H ponmerrian, .- (ORI PO - Se
densities and exhibit distinct patterns within the site. availability of chemical elements by shifting pathways and vegetative cover dramatically increase micro- o DS NN S, A

Since recording of surface artifacts was not in element storage from vegetation to sediments and soils topographic variation, specifically through soil deflatc ~ — e R . S I ioc, R
random and arbitrary samples, but rather throughout (Naiman, 1994). | | at 060-07. B B oI
the site, the Stat!stical Precision M(?del Presents the .‘Large'SCale beaver pond and stream relatlpnshlps | The illustrated | | £ deflati hiahlight £ th g()e;?;;i%r;rg;t:;ﬁyLzﬁvrg?:tatures ;i?i/fgz;ﬂ;ir;t;e(z)?gotgzzuf-ngﬁerm Biogeochemical Characteristics of Boreal Forest Drainage
best representation of data and estimation of influence the permeability of geomorphologic boundaries e KA AT S S O O ST OIRE T o O THE o oo s e - "' R N, SRR . B o
subsurface finds. Group sampling and feature and are critical in controlling immediate resource @ —— rodnects Iandscapg more prone to deflation, and W.Ith higher Sctera m 1581 Satsa Fctand Archasologcl Pt Two Models n Sl St Samplin,Jourl o
assemblage variation tend to minimize effects of distribution (SChlosser, 1995) Pre- and post-fire artifacete;istribution. Green surface VISIbIIIty' Itis expected that more Intensely i V.. 148 ,, 3 Oslsge;slzaii;;sal’ B e~ T i o201 B

Ecology 76(3):908-925.

Escoation, but The- S ) |00 ‘Dams may function as creators of wetlands, grazing represents previously recorded artfacts and d€flated areas exhibit higher artifact counts.
artifacts overcomes this obstacle and gives the extent of site structure at that time. Red

appropriate expected variance of estimates (p(1-p)/n- meadows, forests, bottom land, and to promote represents artifacts recorded by GRSLE 2008  «Soj| deflation data were taken at site 060-07 on each

. _________ and an expanded site structure. : _ Acknowledgments:
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While changing recorder perceptions of a site are
Immeasurable, it is necessary to consider taphonomic
processes that shape understanding. Without
subsequent exposure by fire, data from the previous
site recording would have been unable to utilize the
SPM (<N). Had soil deflation not occurred,
protohistoric artifacts, multiple hearths and landscape
features, and diagnostic lithics would not be part of
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The left image shows an example of soil deflation: the charred portion of the

atural Spring

o —r . . < rock marks previous soil level, while the bottom of the tape measure (cm)
ite 060-07 S g TER! ISR IELTE KEW Satellite image of beaver dam in Average feature deflation intensity laying over site indicates current soil levels. f the infl f
Site B ; 060-07 localitv before 2006 Little topography. Darkened areas represent the most intense 2 B RIS B
NNnA cRrliArA MAN y . ) . . . The right image also depicts soil level variation as well as vegetative islands SSER S &0
soil deflation and correlate with natural wind sheltering. (g

that were key to measuring much of the soil deflation data.

Venus Fire sampling.


mailto:kwaech@live.com

Chart2

		





Chart2

		756

		36

		7

		8

		5



Item size categories

Maximum length (mm)



Chart3

		0.9299

		0.0443

		0.0086

		0.0098

		0.0061



Item size categories

Proportion of site assemblage



Sheet1

		1		756		0.9299

		2		36		0.0443

		3		7		0.0086

		4		8		0.0098

		5		5		0.0061





Sheet2

		1.9

		2

		2.2

		2.3

		2.3

		2.4

		2.5

		2.5

		2.6

		2.7

		2.7

		2.8

		2.8

		2.8

		2.9

		2.9

		2.9

		3

		3

		3.1

		3.1

		3.1

		3.1

		3.1

		3.1

		3.1

		3.2

		3.2

		3.2

		3.2

		3.2

		3.3

		3.3

		3.3

		3.3

		3.4

		3.4

		3.4

		3.4

		3.4

		3.4

		3.4

		3.4

		3.4

		3.5

		3.5

		3.5

		3.5

		3.5

		3.6

		3.6

		3.6

		3.6

		3.6

		3.6

		3.6

		3.6

		3.6

		3.6

		3.6

		3.7

		3.7

		3.7

		3.7

		3.8

		3.8

		3.8

		3.8

		3.8

		3.8

		3.8

		3.8

		3.9

		3.9

		3.9

		3.9

		3.9

		3.9

		4

		4

		4

		4

		4.1

		4.1

		4.1

		4.1

		4.1

		4.1

		4.1

		4.2

		4.2

		4.2

		4.2

		4.2

		4.2

		4.2

		4.2

		4.2

		4.2

		4.3

		4.3

		4.3

		4.3

		4.3

		4.3

		4.3

		4.3

		4.3

		4.3

		4.3

		4.3

		4.3

		4.3

		4.3

		4.4

		4.4

		4.4

		4.4

		4.4

		4.4

		4.4

		4.4

		4.5

		4.5

		4.5

		4.5

		4.5

		4.5

		4.5

		4.5

		4.5

		4.5

		4.5

		4.5

		4.5

		4.5

		4.5

		4.6

		4.6

		4.6

		4.6

		4.6

		4.6

		4.6

		4.6

		4.6

		4.6

		4.7

		4.7

		4.7

		4.7

		4.7

		4.7

		4.7

		4.8

		4.8

		4.8

		4.8

		4.8

		4.8

		4.8

		4.8

		4.8

		4.8

		4.8

		4.8

		4.8

		4.8

		4.8

		4.8

		4.8

		4.8

		4.8

		4.8

		4.9

		4.9

		4.9

		4.9

		4.9

		4.9

		4.9

		5

		5

		5

		5

		5

		5

		5

		5

		5

		5

		5

		5.1

		5.1

		5.1

		5.1

		5.1

		5.1

		5.1

		5.1

		5.1

		5.1

		5.1

		5.1

		5.1

		5.1

		5.2

		5.2

		5.2

		5.2

		5.2

		5.2

		5.3

		5.3

		5.3

		5.3

		5.3

		5.3

		5.3

		5.3

		5.3

		5.3

		5.3

		5.3

		5.3

		5.3

		5.3

		5.3

		5.4

		5.4

		5.4

		5.4

		5.4

		5.4

		5.4

		5.4

		5.4

		5.44

		5.5

		5.5

		5.5

		5.5

		5.5

		5.5

		5.5

		5.5

		5.5

		5.5

		5.5

		5.5

		5.5

		5.5

		5.6

		5.6

		5.6

		5.6

		5.6

		5.6

		5.6

		5.6

		5.6

		5.6

		5.6

		5.7

		5.7

		5.7

		5.7

		5.7

		5.7

		5.7

		5.7

		5.7

		5.7

		5.7

		5.7

		5.8

		5.8

		5.8

		5.8

		5.8

		5.8

		5.8

		5.8

		5.8

		5.8

		5.9

		5.9

		5.9

		5.9

		5.9

		5.9

		5.9

		5.9

		5.9

		5.9

		5.9

		6

		6

		6

		6

		6

		6

		6

		6

		6

		6

		6

		6

		6

		6

		6

		6.1

		6.1

		6.1

		6.1

		6.1

		6.1

		6.1

		6.1

		6.1

		6.1

		6.1

		6.1

		6.1

		6.1

		6.2

		6.2

		6.2

		6.2

		6.2

		6.2

		6.2

		6.2

		6.2

		6.3

		6.3

		6.3

		6.3

		6.3

		6.3

		6.3

		6.3

		6.4

		6.4

		6.4

		6.4

		6.4

		6.4

		6.4

		6.4

		6.4

		6.4

		6.4

		6.4

		6.5

		6.5

		6.5

		6.5

		6.5

		6.5

		6.5

		6.5

		6.5

		6.5

		6.5

		6.5

		6.5

		6.5

		6.5

		6.5

		6.5

		6.5

		6.6

		6.6

		6.6

		6.6

		6.6

		6.6

		6.6

		6.6

		6.6

		6.6

		6.6

		6.6

		6.6

		6.7

		6.7

		6.7

		6.7

		6.7

		6.7

		6.7

		6.7

		6.7

		6.8

		6.8

		6.8

		6.8

		6.8

		6.8

		6.8

		6.8

		6.8

		6.8

		6.9

		6.9

		6.9

		6.9

		6.9

		6.9

		6.9

		6.9

		6.9

		7

		7

		7

		7

		7

		7

		7

		7

		7.1

		7.1

		7.1

		7.1

		7.1

		7.1

		7.1

		7.2

		7.2

		7.2

		7.2

		7.2

		7.3

		7.3

		7.3

		7.3

		7.3

		7.3

		7.3

		7.3

		7.3

		7.4

		7.4

		7.4

		7.4

		7.4

		7.4

		7.4

		7.4

		7.4

		7.4

		7.4

		7.4

		7.4

		7.5

		7.5

		7.5

		7.5

		7.5

		7.5

		7.5

		7.6

		7.6

		7.6

		7.6

		7.6

		7.6

		7.6

		7.7

		7.7

		7.7

		7.7

		7.7

		7.7

		7.8

		7.8

		7.8

		7.8

		7.8

		7.8

		7.9

		7.9

		7.9

		7.9

		7.9

		7.9

		7.9

		7.9

		7.9

		7.9

		7.9

		8

		8

		8

		8

		8

		8.1

		8.1

		8.1

		8.1

		8.1

		8.1

		8.1

		8.1

		8.2

		8.2

		8.2

		8.2

		8.2

		8.2

		8.2

		8.2

		8.3

		8.3

		8.3

		8.3

		8.3

		8.4

		8.4

		8.4

		8.4

		8.4

		8.4

		8.5

		8.5

		8.5

		8.5

		8.5

		8.5

		8.6

		8.6

		8.6

		8.6

		8.6

		8.6

		8.6

		8.6

		8.7

		8.7

		8.7

		8.7

		8.7

		8.7

		8.8

		8.8

		8.8

		8.8

		8.8

		8.8

		8.8

		8.9

		8.9

		8.9

		8.9

		8.9

		9

		9

		9

		9

		9.1

		9.1

		9.1

		9.1

		9.2

		9.2

		9.2

		9.3

		9.3

		9.4

		9.4

		9.4

		9.5

		9.5

		9.5

		9.5

		9.5

		9.6

		9.6

		9.6

		9.7

		9.7

		9.7

		9.7

		9.8

		9.8

		9.8

		9.8

		9.8

		9.9

		9.9

		9.9

		10

		10

		10

		10

		10.1

		10.2

		10.3

		10.3

		10.3

		10.3

		10.4

		10.4

		10.4

		10.4

		10.5

		10.5

		10.5

		10.5

		10.5

		10.5

		10.7

		10.7

		10.7

		10.7

		10.8

		10.8

		10.8

		10.8

		10.8

		10.9

		10.9

		11

		11

		11.1

		11.1

		11.1

		11.2

		11.2

		11.3

		11.3

		11.3

		11.4

		11.4

		11.4

		11.4

		11.4

		11.4

		11.5

		11.6

		11.8

		11.8

		11.8

		11.8

		11.8

		11.9

		12.1

		12.2

		12.2

		12.3

		12.4

		12.4

		12.5

		12.7

		12.9

		13.1

		13.2

		13.3

		13.3

		13.4

		13.4

		13.5

		13.7

		13.9

		13.9

		13.9

		13.9

		14

		14.3

		14.3

		14.3

		14.4

		14.4

		14.5

		14.6

		14.9

		15

		15.2

		15.3

		15.5

		15.8

		15.8

		15.9

		15.9

		16.1

		16.3

		16.4

		16.5

		16.5

		16.6

		16.8

		16.8

		16.9

		16.9

		17

		17.1

		17.2

		17.2

		17.5

		17.7

		17.7

		17.8

		17.9

		18

		18

		18.1

		18.2

		18.3

		18.5

		18.5

		19.4

		19.6

		19.8

		19.8

		20

		20

		20.2

		20.2

		20.4

		20.5

		20.5

		20.5

		20.6

		20.7

		20.7

		20.8

		20.8

		21.1

		21.5

		21.7

		21.8

		22.3

		22.4

		22.5

		22.7

		22.8

		22.9

		23.1

		23.7

		23.8

		24.3

		24.4

		24.5

		25.5

		25.8

		25.9

		26.6

		26.9

		27

		28.2

		28.3

		28.3

		28.9

		29.2

		29.9

		30

		30.3

		31

		31.5

		31.8

		32.2

		32.7

		32.9

		33.2

		33.7

		34

		34

		34.3

		34.5

		34.7

		35

		35.2

		35.6

		36.1

		36.1

		36.3

		36.3

		36.3

		38.3

		38.3

		39.5

		39.8

		39.8

		46.2

		48.3

		51

		52.6

		54

		57.3

		59.3

		63.1

		63.2

		63.9

		64.6

		68.2

		77.5

		87.7

		89.1

		90.4

		92.5

		93.7

		96.2

		96.4

		105.2

		105.7

		106.6

		110.8

		122.6

		126.1

		129.1

		129.4

		146.1





Sheet3

		






Chart2

		





Chart2

		756

		36

		7

		8

		5



Size categories and frequencies of lithics

Item size categories

Maximum length (mm)



Sheet1

		1		756		0.9299

		2		36		0.0443

		3		7		0.0086

		4		8		0.0098

		5		5		0.0061





Sheet2

		1.9

		2

		2.2

		2.3

		2.3

		2.4

		2.5

		2.5

		2.6

		2.7

		2.7

		2.8

		2.8

		2.8

		2.9

		2.9

		2.9

		3

		3

		3.1

		3.1

		3.1

		3.1

		3.1

		3.1

		3.1

		3.2

		3.2

		3.2

		3.2

		3.2

		3.3

		3.3

		3.3

		3.3

		3.4

		3.4

		3.4

		3.4

		3.4

		3.4

		3.4

		3.4

		3.4

		3.5

		3.5

		3.5

		3.5

		3.5

		3.6

		3.6

		3.6

		3.6

		3.6

		3.6

		3.6

		3.6

		3.6

		3.6

		3.6

		3.7

		3.7

		3.7

		3.7

		3.8

		3.8

		3.8

		3.8

		3.8

		3.8

		3.8

		3.8

		3.9

		3.9

		3.9

		3.9

		3.9

		3.9

		4

		4

		4

		4

		4.1

		4.1

		4.1

		4.1

		4.1

		4.1

		4.1

		4.2

		4.2

		4.2

		4.2

		4.2

		4.2

		4.2

		4.2

		4.2

		4.2

		4.3

		4.3

		4.3

		4.3

		4.3

		4.3

		4.3

		4.3

		4.3

		4.3

		4.3

		4.3

		4.3

		4.3

		4.3

		4.4

		4.4

		4.4

		4.4

		4.4

		4.4

		4.4

		4.4

		4.5

		4.5

		4.5

		4.5

		4.5

		4.5

		4.5

		4.5

		4.5

		4.5

		4.5

		4.5

		4.5

		4.5

		4.5

		4.6

		4.6

		4.6

		4.6

		4.6

		4.6

		4.6

		4.6

		4.6

		4.6

		4.7

		4.7

		4.7

		4.7

		4.7

		4.7

		4.7

		4.8

		4.8

		4.8

		4.8

		4.8

		4.8

		4.8

		4.8

		4.8

		4.8

		4.8

		4.8

		4.8

		4.8

		4.8

		4.8

		4.8

		4.8

		4.8

		4.8

		4.9

		4.9

		4.9

		4.9

		4.9

		4.9

		4.9

		5

		5

		5

		5

		5

		5

		5

		5

		5

		5

		5

		5.1

		5.1

		5.1

		5.1

		5.1

		5.1

		5.1

		5.1

		5.1

		5.1

		5.1

		5.1

		5.1

		5.1

		5.2

		5.2

		5.2

		5.2

		5.2

		5.2

		5.3

		5.3

		5.3

		5.3

		5.3

		5.3

		5.3

		5.3

		5.3

		5.3

		5.3

		5.3

		5.3

		5.3

		5.3

		5.3

		5.4

		5.4

		5.4

		5.4

		5.4

		5.4

		5.4

		5.4

		5.4

		5.44

		5.5

		5.5

		5.5

		5.5

		5.5

		5.5

		5.5

		5.5

		5.5

		5.5

		5.5

		5.5

		5.5

		5.5

		5.6

		5.6

		5.6

		5.6

		5.6

		5.6

		5.6

		5.6

		5.6

		5.6

		5.6

		5.7

		5.7

		5.7

		5.7

		5.7

		5.7

		5.7

		5.7

		5.7

		5.7

		5.7

		5.7

		5.8

		5.8

		5.8

		5.8

		5.8

		5.8

		5.8

		5.8

		5.8

		5.8

		5.9

		5.9

		5.9

		5.9

		5.9

		5.9

		5.9

		5.9

		5.9

		5.9

		5.9

		6

		6

		6

		6

		6

		6

		6

		6

		6

		6

		6

		6

		6

		6

		6

		6.1

		6.1

		6.1

		6.1

		6.1

		6.1

		6.1

		6.1

		6.1

		6.1

		6.1

		6.1

		6.1

		6.1

		6.2

		6.2

		6.2

		6.2

		6.2

		6.2

		6.2

		6.2

		6.2

		6.3

		6.3

		6.3

		6.3

		6.3

		6.3

		6.3

		6.3

		6.4

		6.4

		6.4

		6.4

		6.4

		6.4

		6.4

		6.4

		6.4

		6.4

		6.4

		6.4

		6.5

		6.5

		6.5

		6.5

		6.5

		6.5

		6.5

		6.5

		6.5

		6.5

		6.5

		6.5

		6.5

		6.5

		6.5

		6.5

		6.5

		6.5

		6.6

		6.6

		6.6

		6.6

		6.6

		6.6

		6.6

		6.6

		6.6

		6.6

		6.6

		6.6

		6.6

		6.7

		6.7

		6.7

		6.7

		6.7

		6.7

		6.7

		6.7

		6.7

		6.8

		6.8

		6.8

		6.8

		6.8

		6.8

		6.8

		6.8

		6.8

		6.8

		6.9

		6.9

		6.9

		6.9

		6.9

		6.9

		6.9

		6.9

		6.9

		7

		7

		7

		7

		7

		7

		7

		7

		7.1

		7.1

		7.1

		7.1

		7.1

		7.1

		7.1

		7.2

		7.2

		7.2

		7.2

		7.2

		7.3

		7.3

		7.3

		7.3

		7.3

		7.3

		7.3

		7.3

		7.3

		7.4

		7.4

		7.4

		7.4

		7.4

		7.4

		7.4

		7.4

		7.4

		7.4

		7.4

		7.4

		7.4

		7.5

		7.5

		7.5

		7.5

		7.5

		7.5

		7.5

		7.6

		7.6

		7.6

		7.6

		7.6

		7.6

		7.6

		7.7

		7.7

		7.7

		7.7

		7.7

		7.7

		7.8

		7.8

		7.8

		7.8

		7.8

		7.8

		7.9

		7.9

		7.9

		7.9

		7.9

		7.9

		7.9

		7.9

		7.9

		7.9

		7.9

		8

		8

		8

		8

		8

		8.1

		8.1

		8.1

		8.1

		8.1

		8.1

		8.1

		8.1

		8.2

		8.2

		8.2

		8.2

		8.2

		8.2

		8.2

		8.2

		8.3

		8.3

		8.3

		8.3

		8.3

		8.4

		8.4

		8.4

		8.4

		8.4

		8.4

		8.5

		8.5

		8.5

		8.5

		8.5

		8.5

		8.6

		8.6

		8.6

		8.6

		8.6

		8.6

		8.6

		8.6

		8.7

		8.7

		8.7

		8.7

		8.7

		8.7

		8.8

		8.8

		8.8

		8.8

		8.8

		8.8

		8.8

		8.9

		8.9

		8.9

		8.9

		8.9

		9

		9

		9

		9

		9.1

		9.1

		9.1

		9.1

		9.2

		9.2

		9.2

		9.3

		9.3

		9.4

		9.4

		9.4

		9.5

		9.5

		9.5

		9.5

		9.5

		9.6

		9.6

		9.6

		9.7

		9.7

		9.7

		9.7

		9.8

		9.8

		9.8

		9.8

		9.8

		9.9

		9.9

		9.9

		10

		10

		10

		10

		10.1

		10.2

		10.3

		10.3

		10.3

		10.3

		10.4

		10.4

		10.4

		10.4

		10.5

		10.5

		10.5

		10.5

		10.5

		10.5

		10.7

		10.7

		10.7

		10.7

		10.8

		10.8

		10.8

		10.8

		10.8

		10.9

		10.9

		11

		11

		11.1

		11.1

		11.1

		11.2

		11.2

		11.3

		11.3

		11.3

		11.4

		11.4

		11.4

		11.4

		11.4

		11.4

		11.5

		11.6

		11.8

		11.8

		11.8

		11.8

		11.8

		11.9

		12.1

		12.2

		12.2

		12.3

		12.4

		12.4

		12.5

		12.7

		12.9

		13.1

		13.2

		13.3

		13.3

		13.4

		13.4

		13.5

		13.7

		13.9

		13.9

		13.9

		13.9

		14

		14.3

		14.3

		14.3

		14.4

		14.4

		14.5

		14.6

		14.9

		15

		15.2

		15.3

		15.5

		15.8

		15.8

		15.9

		15.9

		16.1

		16.3

		16.4

		16.5

		16.5

		16.6

		16.8

		16.8

		16.9

		16.9

		17

		17.1

		17.2

		17.2

		17.5

		17.7

		17.7

		17.8

		17.9

		18

		18

		18.1

		18.2

		18.3

		18.5

		18.5

		19.4

		19.6

		19.8

		19.8

		20

		20

		20.2

		20.2

		20.4

		20.5

		20.5

		20.5

		20.6

		20.7

		20.7

		20.8

		20.8

		21.1

		21.5

		21.7

		21.8

		22.3

		22.4

		22.5

		22.7

		22.8

		22.9

		23.1

		23.7

		23.8

		24.3

		24.4

		24.5

		25.5

		25.8

		25.9

		26.6

		26.9

		27

		28.2

		28.3

		28.3

		28.9

		29.2

		29.9

		30

		30.3

		31

		31.5

		31.8

		32.2

		32.7

		32.9

		33.2

		33.7

		34

		34

		34.3

		34.5

		34.7

		35

		35.2

		35.6

		36.1

		36.1

		36.3

		36.3

		36.3

		38.3

		38.3

		39.5

		39.8

		39.8

		46.2

		48.3

		51

		52.6

		54

		57.3

		59.3

		63.1

		63.2

		63.9

		64.6

		68.2

		77.5

		87.7

		89.1

		90.4

		92.5

		93.7

		96.2

		96.4

		105.2

		105.7

		106.6

		110.8

		122.6

		126.1

		129.1

		129.4

		146.1





Sheet3

		






	Slide Number 1

