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from hearth/periphery and bench deposits in the Central and 

South groups. 

The most important result of this analysis is the 

finding that architectural features were clearly sorted in 

this clustering. Six of the eight cellar units -- and six of 

the ten hearth/periphery uni ts -- are irmnediately linked in 

this clustering. Units which overlap architectural features 

(e.g. unit Z, with both cellar and hearth periphery deposits, 

and L with bench and cellar deposits) link closely with their 

nearest architectural feature. Importantly, cellar units 

stand out, linking directly in four of eight cases and being 

distanced from other cellars by only one link in most other 

cases. Similarly, clusters of excavation units from the same 

areas of the plankhouse (north, central and south) are 

cormnon. The fact that these internally consistent clusters 

were generated solely by the density of functional classes 

per excavation unit reinforces their validity. 

Analysis of North, Central and South Analytical Units 

In this section I synthesize the results of the various 

tests and observations I conducted on the plankhouse 

gradient, as expressed by the northern, central and southern 

analytical areas. 

North 

Figure 34 illustrates the assemblage structure of 

functional tool classes in the north, central and south 

analytical areas. In conjunction with the results of 

significance test 2 (Table 19), we may say that the northern 

area is clearly characterized by high frequencies of cutters 

and gravers, and a low frequency of scrapers. Additionally, 

in Figure 35 we see that significantly high densities of 
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energy types III and IV are found in the north, with 

significantly low frequencies of type I. Correlation test 5 

(Table 38) indicates that cutters and t:ype IV tools occur 

together in the northern area; this is likely auto­

correlation in which the type IV tools are the cutters, 

though type IV gravers are also common in the north and may 

add to this correlation. Finally, Figure 3 6 and Table 19 

indicate that excellent 

common in the north 

raw 

than 

material is 

elsewhere 

significantly more 

on the plankhouse 

gradient. In sum, we may say that valuable tools (in terms 

of stages of manufacture and raw material quality), 

representing at least one rather specialized activity 

(graving) are more common in the northern end of the 

plankhouse than elsewhere. Table 20 (correlation test 1) 

indicates that gravers are significantly negatively 

correlated with the plankhouse gradient, such that less are 

encountered as one moves southward, towards the low-status 

end of the house. These distributions confirm the 

hypothesis, for one of seven tool classes (the graver), that 

a gradient of material culture reflecting activity should be 

evident in some functional tool class. 

Central 

The central area functional class assemblage structure 

is seen in Figure 34. Significantly low densities of cutters 

and gravers are found in the central area. Significantly 

high densities of scrapers are found in the central area. 

The central assemblage is very similar to the southern 

assemblage; s igni f ican tly similar enough, in several cases, 

to distinguish it from the northern area. In terms of energy 

type and raw material quality distribution (Figures 35 and 

36), the central area is also similar to the south, being 

characterized by significantly low densities of excellent raw 

material and type III and IV tools, as well as high densities 
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of type I tools. Correlation test 5 (Table 38) shows that in 

the central area, cutters are correlated with type I tools, 

many of which are likely scrapers. Scrapers, also noted in 

correlation test 5, are correlated in the central area with 

shavers, type I tools and good and fair quality raw material. 

Such moderate, common materials and tools are commonly 

correlated with one another in the central and southern 

areas, a pattern quite different from the correlation of more 

valuable items in the northern area. 

I believe that activities in the central area were very 

similar to those of the southern area, which is described 

below. The most striking characters of the central area, 

then, are its similarity to the southern area and its 

dissimilarity from the northern area. 

South 

The south area assemblage is most similar to that of the 

central area in several characteristics of functional class, 

raw material quality and energy type assemblage structure. 

Figures 34, 35 and 36, and significance test 2 (Table 19) 

indicate that the high frequencies of scrapers and type I 

tools, and low frequencies of excellent raw material and type 

III and IV tools, are a result of factors other than chance. 

The possibility that these distributions (as well as those 

characterizing the north area of the house) are the result of 

sampling has been discussed above (section Tests For 

Significance of Distributions) and considered negligible. 

Correlation test 5 indicates that, as in the central area, 

fair quality raw materials, low energy type tools and common 

tools (scrape and shave) have more correlations with one 

another than in the northern area. 
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In summary, I believe that in the southern area (as well 

as the central area) scraping was more common, and cutting 

and graving were less conunon, than in the north. Cutting in 

the north was likely of a different sort than in the south 

(to be explained in Synthesis: Inferred Activities 

Within the Plankhouse) . 

Analysis of Bench, Cellar and Hearth/Periphery 

Analytical Units 

In this section I discuss the distribution of artifacts 

and activities across the recognized architectural 

facilities, the bench, cellar and hearth/periphery. Again, 

these specific analyses will be combined in the section 

Synthesis. 

Significance test 3, Table 19, indicates that scrapers, 

Type I tools and fair quality raw material are all 

significantly unevenly distributed between the bench, cellar 

and hearth/periphery facilities. Figures 37, 38 and 39 

illustrate that in each of these cases, more are found in the 

cellar deposits than elsewhere. While the assemblage 

structure differences we see between the various 

architectural facilities are interesting (for example, more 

perforators in the hearth/periphery than elsewhere, but only 

between the . 25 and .10 significance intervals), these are 

not statistically significant at the . 05 significance level 

and not much can be read from them. Statistical tests appear 

to indicate that the distribution of energy types tells us 

little (aside from the aforementioned type I) about 

deposition in the architectural facilities. However, on 

closer investigation, as I explain in the section Energy 

Type Distribution: A Closer Examination, there are clear 
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indications that energy type is an important depositional 

factor. 

Benches 

Despite the complexities I mention above, for the moment 

we may say that the bench is characterized by a low density 

of scrapers, most of which are type I tools of fair quality 

raw material. The range of activities (or artifact storage) 

in the bench areas does not seem to be very different from 

that of the hearth, though scrapers were not stored here in 

large numbers. At rather lower confidence intervals (between 

.10 and .25, Snedecor and Cochran 1967), there do appear to 

be less perforators and more wedges in the benches, however. 

Correlation test 6 (Table 39) indicates that in the 

bench deposits, cutters and gravers are positively correlated 

with Type IV tools; I believe this is auto-correlation in 

which the Type IV tools are, in fact, mostly cutters and 

gravers. Correlation test 6 also indicates that cutters and 

gravers (which are most conunon in the north area of the 

house) which are stored in the bench facilities are generally 

of high value. Scrapers and shavers, on the other hand, 

correlate in the benches with Type I artifacts. Again, I 

believe this is an auto-correlation, meaning that scrapers in 

the bench areas are generally of Type I, and are cheap, 

expedient tools. Hamilton energy type III and IV tools 

correlate in the benches with excellent quality raw material, 

highlighting the value of these items (correlation test 6). 

Finally, many results of correlation test 7 indicate that 

high energy type tools are more common in the bench and 

periphery areas than elsewhere. Correlation test 2 (Table 

21) clearly shows that, in the benches, the frequency of 

cutters and gravers (many of which are of energy type III and 
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IV in the benches) decreases as one moves southward on the 

plankhouse gradient. 

Benches were likely living spaces in which valuable 

items and materials were stored between activities. Figure 

40 indicates that less lithic debitage is found in the bench 

areas than elsewhere, suggesting that either these areas were 

intensely cleaned or that relatively little lithic tool 

production and/or resharpening (as during use) occurred here. 

Cellars 

Cellars may be seen as storage and refuse facilities, 

though how refuse and stored items were separated is unknown 

at present. We must note once again that scrapers are 

significantly more corrunon in the cellars than in the benches 

or hearth/periphery areas (significance test 3, Table 19 and 

Figure 37). Significance test 3 and correlation tests 3 and 6 

all indicate that aside from this important characteristic, 

cellars are rather nondescript. Cluster analysis indicates 

that cellars share, throughout the house, the characteristic 

of rather high densities of artifacts. I suggest that 

cellars were areas where most low-value items were stored, 

lost or discarded. Note that cellar deposits are the most 

re-worked deposits of the site and that one would not expect 

to store valuables in areas commonly cleaned and/or 

refurbished, where valuables might easily be lost during 

these activities. 

Hearth/Periphery 

The hearth/periphery functional class assemblage is 

structurally very similar to that of the cellar (Figure 37). 

As mentioned above, perforators are more common in the 

hearth/periphery than elsewhere, but only between the .25 and 

.10 significance intervals. Significance test 3 (Table 19) 
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and Figure 13 indicate that there is significantly more bone 

and antler debitage in the hearth/periphery than in any other 

area. Small peg-molds and post-molds are also significantly 

more conunon in the hearth/periphery area (significance test 

3), suggesting that a variety of racks and other ephemeral 

facilities were erected near the hearths, perhaps for drying 

or curing (such correlation is reported in a similar context 

in Huelsbeck 1989). Correlation test 6 indicates that in the 

hearth/periphery areas, cutters are correlated with type IV 

tools; this correlation is likely a reflection of the 

aforementioned density of perforators in the hearth/periphery 

(22.7% of perforators are type IV: see Table 10) as well as 

auto-correlation of type IV cutters. In the hearth/periphery 

areas, then, there are some indications that valuable cutters 

and perforators were used, perhaps in conjunction with 

activities utilizing the racks and frames evidenced by peg­

and post-molds. 

Energy Type Distributions: A Close+ Examination 

It became clear in observing the various distributions 

that energy type was a factor in deposition between the 

architectural facilities. Figures 27 though 33 indicate the 

distribution of the Hamilton energy types of each functional 

tool class on both the gradient and among the benches, 

cellars and hearth/periphery areas. In 44 cases where the 

distribution of energy type I tools are found in higher 

densities than the average, 11 cases occur in bench areas, 21 

occur in cellars and 12 occur in hearth/periphery areas. This 

is to be expected from the various tests conducted. Looking 

at the other end of the energy type spectrum, we see that in 

32 cases where the density of energy type IV tools is greater 

than the average, 8 cases occur in benches, 12 occur in 

cellars and 12 occur in the hearth/periphery areas. On the 
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surface, this appears to nullify my proposition that high 

energy types should be found less often in cellars than 

elsewhere. 

Looking more closely, however, we observe from Table 10 

that tool classes with the highest proportions of type IV 

representatives are cut, grave and perforate. If we look at 

the distribution of type IV cutters, gravers and perforators 

(Figures 27, 28 and 29) we see that the cutters are rather 

evenly distributed, but that type IV gravers (as well as type 

III gravers) are found exclusively in bench and 

hearth/periphery areas. Similarly, type III and IV 

perforators are far more common in the benches and 

hearth/periphery areas than in the cellar. We may say that 

in most cases where type IV tools are found they are found in 

the bench and hearth/periphery areas, though this pattern was 

not identified in the significance test. 

Knowing this, we may say that the best place to observe 

the distribution of cutters and gravers, as well as high 

energy type tools, is in the areas where they were most 

corrnnonly found, the bench and hearth/periphery areas. 

Indeed, correlation test 2, addressing the relationship 

between the frequency of data types in benches only, and 

their location on the gradient, produced very strong negative 

correlations of cutters, gravers, type III and type IV tools 

(-. 76, - . 87, - . 78 and - . 78, respectively). In the 

hearth/periphery (correlation test 4, Table 23), cutters are 

found to correlate negatively with the gradient at r=-.71, 

another strong correlation. Significantly, in the cellars 

there are no such correlations (correlation test 3, Table 

22). Identifying that energy types were differentially 

deposited, during my exploratory data analyses, created the 

opportunity for me to make more relevant tests of the 
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hypothesis, as well as to question the moderate results of 

correlation test l, which was insensitive to some finer 

aspects of distributions. 

The energy invested in a tool appears to be the dominant 

factor in determining where the tool was used, stored and/or 

deposited. While most energy types are found in all areas, 

low energy types are found more commonly in the cellar 

deposits and high energy types are found more conunonly in the 

bench and hearth/periphery areas. In particular, many 

valuable tools which correlate with one another (and were 

thus likely stored and/or used together) are found in bench 

and periphery areas rather than in cellars. 

Synthesis: Inferred Activities Within the Plankhouse 

I attempt In the following section 

reconstruction of the spatial distribution 

represented 

I draw on 

a synthetic 

and specific 

by the data 

all spatial 

nature of the activities 

distributions I observed. 

distributions observed as well as the use-wear evidence and 

area assemblage structure data, reflected in the cluster 

analysis, in order to produce conservative but meaningful 

reconstructions. I present inferred activities by discussing 

the characteristics and distributions observed for each of 

the seven tool classes. 

Scrapers are almost always Energy Type I or Type II 

tools, made of Good or Fair raw material; they are also the 

most numerous items in the Meier non-projectile point 

assemblage. These facts indicate that scrapers were common, 

cheap items used in daily maintenance activities. The fact 

that scrapers are most cormnonly found in the plankhouse 

cellars, where refuse was deposited (Ames et al 1992, Lyman 
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1994) further supports the concept of the expedient scraper 

as an inexpensive utility item. Significantly more scrapers 

are found in the central and southern portions of the 

plankhouse than in the northern portion. These data indicate 

that inhabitants of the central and southern areas of the 

plankhouse were using these cormnon, cheap scraping tools more 

often than people in the north, probably for shaping of a 

variety of wood, bone and antler raw materials. 

Cutters are the second most cormnon item in the Meier 

non-projectile point lithic tool assemblage. Cutters are 

most often Type I tools, though Types II, III and IV are well 

represented. Equating Type I with expedient is not always 

accurate here, as an unmodified Type I edge is best for many 

cutting or slicing activities, such as butchery, and it is 

conceivable that very sharp flakes were curated for some 

cutting tasks. Cutters are found in all architectural areas 

of the house, though Type I and II cutters are concentrated 

in cellars and Type III and IV cutters are more cormnon in the 

bench and hearth/periphery areas. These facts suggest that 

while most cutters (types I and II) were common tools, some 

cutters (Types III and IV) were considered more valuable and 

were curated away from the cellars. Cutting tools are 

significantly unevenly distributed on the gradient; lower 

densities of these tools occur as one moves southward. Type 

II, III and IV cutters are rather evenly distributed on the 

gradient, suggesting that all people within the plankhouse 

used and/or created these valuable items. I suggest that 

Type I and II cutters were cormnon tools of daily life, but 

that type III and IV cutters were used in hunting expeditions 

and/or on-site processing of the most resistant yielding 

matter, such as hides. Interestingly, the most valuable 

cutters are found throughout the household, but the cheaper 

cutters are far more cormnon as one moves northward in the 
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plank.house. This suggests to me that people of the north end 

were engaged in more cutting activities within the 

plankhouse, usually with low energy type tools. Many of 

these are unmodified flakes which are often razor sharp and 

are the best butchery tools. General-purpose curated knives 

of high value were stored throughout the household, perhaps 

indicating that hunting and/or foraging expeditions were 

undertaken by all plankhouse inhabitants. 

Gravers are somewhat rare items (accounting for c.5% of 

the Meier assemblage), and are usually Energy Type II tools, 

though Energy Type III and IV gravers are not uncommon in 

comparison to other functional types. These tools are 

significantly unevenly distributed on the plank.house 

gradient, the density decreasing as one moves southward. The 

most valuable of these tools -- the Type IV gravers 

represent hafted tools which required a good deal of energy 

to produce; these items are found only in the bench and 

hearth/periphery areas of the northern third of the 

plank.house. These facts strongly indicate that although 

people throughout the house used gravers, more intense use of 

more controllable and robust gravers was concentrated in the 

north. The best gravers were likely used for detail work on 

various medium-hard to hard raw materials, such as antler and 

bone, and were used or stored in relatively large numbers by 

people of the northern end of the household. 

Perforators, accounting for 8% of the Meier 

assemblage, are roughly as uncommon as gravers. The 

perforator class has the highest percentage of Type IV tools 

of any other, a reflection of the amount of shaping required 

to produce a robust, though slender, perforation bit. These 

tools are not statistically unevenly distributed either on 

the plankhouse gradient between the bench, cellar or hearth 
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areas (at least at the . 05 significance level), though it 

seems telling that there are fewer perforators in the cellars 

than in the bench or hearth areas; these are somewhat 

uncommon tools, many of which were likely hafted. I feel 

these tools were carefully curated; indeed, in eight of 12 

cases in which the density of Type III and IV perforators 

exceeds the average density of these items, 

found in hearth, periphery or bench areas, 

perforators are 

rather than in 

cellars. Perforators of Type I and II are far more common in 

the southern portion of the plankhouse, while Type IV 

perforators are found in the highest densities in the north. 

I suggest that this indicates that harder materials, such as 

bone and antler, were being worked with perforators in the 

north end of the house, as Type IV perforators represent more 

flaking and probably the desire for a working bit that was 

more robust than that on an expedient (Type I or II) 

perforator. In turn, this may suggest that the perforation 

of less resistant matter, such as animal hide, was more 

common in the central and southern end of the plankhouse. 

Shavers are roughly as common as cutters (c.22% of the 

assemblage) and are normally Type I or II tools. No 

significantly uneven distribution of these tools was 

discovered in the statistical tests at the .05 level. Type 

III and IV shavers are far more common in the northern third 

of the house than anywhere else, with the exception of unit 

M2, at the far southern end, which has a (relatively) very 

high density of Type IV shavers (c. . 05 per cubic meter). 

Shavers were probably common i terns, as evidenced by their 

frequency in the Meier assemblage and the low frequency of 

Type III and IV shavers. These tools were likely used for a 

variety of shaving and light scraping tasks, and a moderate 

number of the shavers I examined were also likely used for 

graving or incising. While Type I shavers are common in the 
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cellars, Type II shavers are, in seven out of nine cases 

where their density exceeds the average, found in bench, 

periphery and hearth areas (Figure 31); this indicates to me 

that although expedient Type I shavers were common tools of 

everyday life, Type II shavers were more carefully curated. 

I suggest that Type I shavers were used for standard 

activities such as wood shaving and that the more shaped 

(Type II) shavers, with more robust working elements a 

logical result of more shaping, were used on more dense 

materials such as wood and antler. Note that these are more 

common in the northern third of the plankhouse than anywhere 

else. 

Wedges are an important and rare item, accounting for 

c.3% of the Meier assemblage. Most are Type II tools, and, 

as we have seen before, where more energy input was used in 

their production (as in Types III and IV) , these tools are 

more of ten found in the northern third of the plankhouse. 

However, Hamilton Energy Type is not very instructive when we 

look at wedges, as many of these tools were produced from 

exhausted bipolar cores {Hamilton 1994) in which the 

production of the core generated the proper wedge shape and 

further flaking is unnecessary, though the entire tool is 

flaked, sometimes bifacially, because of the battering during 

its use-life as a core. Nearly all wedges are found in 

cellar deposits; this is also where many cores, debitage and 

other parent materials are found in high densities (Hickey 

1991, Haidar 1991); perhaps wedges were stored with the 

parent material from which they were produced. It is 

possible that some wedges are actually mis-classified bipolar 

cores, though the wedges I examined did exhibit polishing 

which is not consistent with work as a core. I suggest that 

Meier site wedges were relatively important items used in the 

splitting of hard, relatively small pieces of antler and 
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bone: far larger wedges than those I observed (which were 

usually c. 2-Scm in length and width) would be required, for 

example, for splitting wood for planks. Splitting bone 

(mainly metapodial diaphyses, as suggested by the bone tools 

from Meier) and antler (mainly tine and base elements) are 

early stages in the manufacture of bone and antler artifacts 

(Semenov 1962), and it is possible that this activity was 

more common in the south of the plankhouse than in the north. 

If we consider that gravers -- items used for much finishing 

work on bone and antler artifacts -- are far more common in 

the north than in the south, we may see here traces of a 

production process in which bone and antler were initially 

processed by lower-status individuals and later 'finished' by 

persons farther north on the plankhouse gradient. 

Saws are an unusual category at Meier, composing only 

about 2% of the non-projectile point lithic tool assemblage. 

All saws are Type I tools, flakes used expediently to cut 

rather dense material in a vigorous fashion. There are so 

few saws at Meier that little may be gleaned from their 

distributions, they occur in north, central and south areas 

and in all facilities but the hearth. Considering the amount 

of bone and antler tools at Meier, many of which required 

extensive sawing action to produce, the lack of saws is 

initially mystifying. However, an examination of the bone 

and antler tools and debi tage quickly solves the puzzle, as 

previously mentioned in Chapter 4; on these tools and 

debitage there are numerous indications of the use of metal 

knives. Many of these marks are identical to those created 

in bone-working experiments by Hamilton and A. Carolann 

(Hamilton, pers. comm.). Metal artifacts, few of which could 

be identified because of corrosion, were rather common at 

Meier (Hamilton pers. comm.); this, combined with the lack of 

saws, suggests to me that the assemblage from Meier may 
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represent, more than any other period, the proto-historic, as 

more saws would be necessary for the bone and antler industry 

in pre-contact times. In sum, I suggest that Meier site saws 

were relatively rare tools used expediently and 

opportunistically for cutting matter less dense than bone and 

antler -- probably wood -- because bone and antler would have 

been much more easily worked with metal. 

A number of recurring themes are seen in the 

distributions of data on the gradient, between the 

architectural facilities and in the clusters which reflect 

assemblage structure. First, we may say that people in the 

northern area of the plankhouse were engaged in less mundane 

maintenance activities, such as scraping, than persons 

southward, including free commoners and, very likely, slaves. 

Although they were engaged in commonplace activities which 

occurred throughout the household, people in the north were 

more often engaged in cutting of non-vegetal matter, such as 

meat and hide, and graving of dense raw materials, such as 

antler. These activities were executed with tools which were 

valuable in terms of energy investment in shaping, many of 

which were likely hafted, adding to their value. 

Cellars throughout the household were used as storage or 

discard loci for conunon tools such as scrapers. Benches and 

hearth areas were probably regularly cleaned, such that the 

remaining artifacts in these areas -- often valuable tools 

such as Type III and IV gravers, 

are likely the result of storage, 

cutters and perforators -­

loss or use of these items 

in these areas. Peg and post features suggest that a variety 

of racks and stands, perhaps used in 

found near the hearth/periphery areas. 

food-processing, are 

Bone and antler 

debitage is clearly concentrated away from benches and 
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cellars, and strongly suggests bone and antler working near 

the hearths. 

We also find that rather than observing a smooth 

gradient of material culture from north to south, we see 

distinct northern characteristics and a somewhat homogenous 

south/central area. Variation from average distributions in 

all areas is generally the result of different activities, 

storage and disposal of artifacts in the bench, cellar and 

hearth facilities. Specialized activities, such as bone and 

antler splitting (with wedges and low-value gravers) and 

precision graving of hard materials (as on small, valuable 

pieces of highly shaped antler) appear in the south and 

north, respectively. Evidence for such work is far more 

convincing in the north than in the south. 

Of the 15 primary data types employed to test the 

hypothesis that material culture densities should vary 

predictably on the plankhouse long axis, . eight data types 

were found to do so (Table 19, Significance Test #2). While 

the relationship of data type density to location on the 

plankhouse axis is never perfect, considering site taphonomy 

and the nature of rebuilding and refurbishment activities at 

the Meier house, these are encouraging results which suggest 

further work would be of value. Certainly, finer taphonomic 

control would be the best starting point for further 

research. 



CHAPTER 8 

CONCLUSIONS 

use-Wear Analysis of Chipped Stone Tools 

Use-wear observation of the characteristics of nearly a 

quarter of all non-projectile point chipped lithic artifacts 

from the Meier site largely confirmed the reliability of the 

morphofunctional classification scheme used by Hamilton in 

his earlier treatment of this assemblage (Hamilton 1994). 

While a minority of artifacts were re-assigned to mutually 

exclusive functional classes, most artifacts exhibited use­

wear consistent with that expected of the functional class to 

which they were assigned by Hamilton. 

Spatial Distribution of Chipped Stone Tool Types: 

Inferences Regarding 

the Spatial Segregation of Social Classes 

I have shown that many chipped lithic tool types -- the 

basic functions of which have been at least partially 

confirmed by use-wear study -- are, in general, rather evenly 

distributed on the long axis of the plankhouse. While some 

types exhibit rather weak correlations with position on the 

gradient, others exhibit no such correlation. This may be 

taken as evidence that the activities reflected by these 

artifacts (generally being mundane, daily maintenance and 

extraction activities) occurred throughout the plankhouse 

interior. This being the case, if we simultaneously propose 

that a social hierarchy existed within the plankhouse and 

that this hierarchy was physically manifested by spatial 

segregation of populations on the long axis of the structure, 

we may suggest with some confidence that the frequency of 
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commonplace, domestic, intra-site activities of peer groups, 

whether slave, commoner or elite, were rather similar within 

this household. 

We know that slave and elite distinctions existed in 

Chinook society (Suttles 1990, Hajda 1984) . The uniformity 

of domestic behavior indicated in this study aids in our 

understanding of the character of the free/not free dichotomy 

on the Lower Columbia. It may well be that at this site, 

slaves were more indicators of wealth of the elite class than 

economic specialists productively indentured to their 

masters. The presence of specialized, rather costly curated 

stone knives (most likely used in hunting and foraging 

expeditions), throughout the household further suggests that 

all inhabitants engaged in some similar subsistence 

activities, such as hunting and food processing. 

There are several of important exceptions to the general 

statements made above; these contradictions characterize the 

material culture of the north end of the plankhouse. Graving 

tools are both significantly unevenly distributed on, and 

negatively correlated with, the long axis of the house, the 

social gradient hypothesized early in this thesis; 

significantly less gravers are found as one moves southward 

in the plankhouse. Use-wear analysis has confirmed the 

validity of the graver tool class for this site, and several 

observations indicate that many gravers were quite valuable 

tools. 

Gravers are used to work moderately resistant to very 

resistant raw materials such as wood, bone and antler. 

Narrow, deep channels, grooves and other such intricate 

features are produced with these tools. Northwest coast 

artifacts requiring such features may be grouped into 
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artistic and utilitarian items. Artistic items fashioned or 

decorated with gravers include decorated bone and wood 

spoons, masks, bone and antler pendants and a variety of 

decorated wooden boxes (Curtis 1911, Drucker 1963, Goddard 

1972, Johnson 1975). Utilitarian items produced with gravers 

include bone and antler points (Johnson 1975). 

Thus, specialized tools used in the production and fine­

finishing stages of artwork and some hunting gear are found 

more commonly in the northern residence of the plankhouse, 

very likely an area occupied by the elite. It may be 

proposed that elites -- a group perhaps including some labor 

specialists -- exercised power to control the production of 

such items on the primary, household level. The southerly­

trending distribution of wedges (though not statistically 

significant), likely used for bone- and antler-splitting work 

which may have been finished with gravers found in the north, 

supports the proposition of 'embedded specialists' (Ames 

1995) within elite ranks on the Northwest coast. I suggest 

that in the northern area of the Meier plankhouse, one or 

more antler-working specialists were engaged in the finishing 

stages of production of valuable items. Further research 

into the production process of bone and antler tools should 

be able to evaluate this proposition. 

There is further suggestion for elite control of some 

production activities. Gero proposes that the capacity for 

cultural information to be encoded into a material object is 

dependent the stages of manufacture of that object (Gero 

1989). While the ideotechnic (sensu Binford 1962) aspect of 

the Meier tools has yet to be examined, we may say that 

energy types III and IV have greater capacity for encoding 

cultural information than type I and II tools. Cultural 

information may have been more commonly encoded into tools in 
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the northern end of the plankhouse than elsewhere, perhaps 

reflecting elite control over production of valued, 

symbolically loaded items. 

Finally, I have shown that energy expenditure per item 

is not evenly distributed within the plankhouse; more 

'expensive' tools are found towards the northern, elite end 

of the household. Similarly, high-quality raw material is 

found in the greatest densities in the northern end of the 

plankhouse. 

In surrunary, this study has 

understanding of the character 

differentiation on the Lower Columbia 

contributed 

of social 

to the 

status 

in the proto-historic 

period. I have presented empirical data demonstrating that 

most activities within the Meier plankhouse were carried out 

throughout the household, but that some activities were far 

more common in the northern, probably elite, end of the 

structure. 

My results lend support to the idea that Northwest coast 

slavery was more a facility of status display (those elites 

displaying the largest numbers of slaves generating the 

greatest status, respect and power) than of direct, 

subsistence-level economic importance. My findings also 

strongly suggest that some elites were engaged in specific 

production activities and that their power may have derived 

at least in part from control of certain production 

activities. 
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USE-WEAR CATEGORY I CUT I SHAVE I SCRAPE I GRAVE I PERF I WEDGE I SAW 

Microf lake Scar 
Size 

Small I X 
Medium 

Large 
Microf lake Scar 
Distribution 

Uni facial 
Bifacial I X 

Flake Ridges 
Microf lake Scar 
Distribution 
Continuity 

Even 
Uneven 

Microf lake Scar 
Termination 
Type 

Feather I X 
Hinge 

Step 
Polish 
Distribution 

Uni facial 
Bifacial I X 

Flake Ridges I X 
Polish 
Distribution 
Continuity 

Even 
Uneven 

Polish 
Invasiveness 

Invasive I X 
Moderate 
Marginal 

x 

x 

x 

x 
x 

x 

x x 
x x x x 

x 
x x x 

x x 

x x 
x x x x x 

x 
x x x 

x x 

x x x x 

x 

125 

Note that microflake scar and polish distribution continuity on 
the utilised element are more indicators of the continuity 
redundancy of tool motion than indicators of work action. 

TABLE 1. USE-WEAR HOLOTYPES FOR SEVEN TOOL MOTIONS. 
'X' indicates most common wear. 

'-' indicates wear which often occurs with most common wear. 



ITo;ll 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 

Meat, 

Meat, 
Meat, 
Meat, 

WORKED 
MATERIAL 

Wood 
wood 
Wood 
Wood 
Wood 
Wood 
Wood 

Cartilage, 
Bone 

Antler 
Antler 
Antler 
Antler 
Antler 
Antler 
Antler 
Antler 

Wood 
Wood 
Wood 

Vegetal 
Vegetal 

Cartilage, 
Cartilage, 
Cartilage, 

Vegetal 
Wood 

Leather 
Leather 
Leather 
Leather 
Leather 

Wood 
Antler 

Wood 
Leather 
Leather 
Leather 

Wood 
Leather 
Leather 
Antler 
Antler 

Wood 
Wood 

Antler 
Antler 
Antler 
Leather 
Leather 
Leather 
Leather 

Wood 
Wood 

Leather 
Leather 

Bone 

Bone 
Bone 
Bone 

WORK 
ACTION 

Scrape 
Shave 
Notch 

Scrape 
Shave 

Saw 
Scrape + Grave 

Cut 
Scrape 

Saw 
Saw 

Scrape 
Perforate{R) 

Scrape 
Scrape 
Scrape 
Scrape 
Shave 

Scrape 
Shave 

Saw 
Saw 
cut 
Cut 
cut 
Saw 

Shave 
Grave 

Scrape 
Scrape 

cut 
Saw 

Perforate(R) 
Grave 

Perforate(R) 
cut 
Saw 

Grave 
Grave 

Perforate(R) 
Perforate(R) 

Saw 
Grave 

Perforate(R) 
Notch 

Perforate(R) 
Grave 
Grave 

cut 
cut 
cut 
Cut 

Grave 
Grave 

Perforate(R) 
Perforate(R) 

{TABLE 2 CONCLUDES NEXT PAGE) 
(KEY TO CODES ON NEXT PAGE) 

MINUTES 
USED 

15 
45 
20 
20 
25 
25 
25 
58 
4 
8 
9 

35 
15 
25 
20 
17 
20 
20 

120 
30 
60 
30 
32 
17 
7 

120 
15 
30 
30 
25 
45 
15 
17 
15 
20 
14 
15 
17 
22 
26 
31 
9 

15 
15 
22 
19 
15 
15 
15 
15 
15 
15 
15 
15 
17 
25 

TABLE 2. THE EXPERIMENTAL TOOL SET 
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ITo;ll 

57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 

BTl 
BT2 
BT3 
BT4 
BTS 
BT6 
BT7 
BT8 
BT9 

BTlO 
BTll 
BT12 
BT13 
BT14 
BT15 
BT16 
BT17 
BT18 
BT19 
BT20 
BT21 
BT22 
BT23 
BT24 
BT25 

WORKED 
MATERIAL 

Leather 
Wood 
Wood 

Leather 
Wood 

Antler 
Antler 

Wood 
Bone 
Bone 
Bone 
Bone 
Bone 

Antler 
Antler 

Bone 
Bone 
Wood 
Wood 

Antler 
Leather 
Antler 

Bone 
Bone 
Bone 
Bone 
Bone 
Bone 

Vegetal 
-

Antler 
Antler 

Wood + Leather 
Leather 
Leather 

Wood 
Vegetal 

Wood 
Vegetal 
Leather 

-
Wood 

Leather 
Leather 
Vegetal 

Wood, Vegetal 
Wood, Antler 

Meat,Cartilage,Bone,Wood 
Meat,Cartilage,Bone 

Wood, Leather 
Antler 

Meat 
Wood 

WORK 
ACTION 

Saw 
Notch 
Grave 

Perforate(R) 
Grave 

Perforate(R) 
Grave 

Scrape 
Scrape 
Scrape 

Saw 
Scrape 
Scrape 

Saw 
Grave 

Perforate(R) 
Grave 
Grave 

Saw 
Grave 

Saw 
Saw 

Perforate(R) 
Perforate(R) 

Grave 
Grave 

Perforate(R) 
Grave 

Saw 
ELIMINATED 

Saw 
Scrape 

Shave, Scrape 
Scrape 
Scrape 
Scrape 

Saw 
Notch 

Saw 
Saw 

unused 
Saw 

Scrape 
Saw, Cut 

Saw 
Notch, Saw 

Grave, Scrape 
Cut,Scrape,Shave 

Cut,Scrape 
Shave, Scrape, Saw 

Saw 
Cut,Scrape 

Shave, Scrape 

(CONCLUDES TABLE 2) 
(R) = Rotary action 

MINUTES 
USED 

22 
9 

13 
17 
26 
19 
22 
30 
22 
13 
11 
10 
15 
9 

16 
21 
18 
15 
12 
14 
16 
13 
16 
3 

11 
6 

14 
3 

60 
-

35 
30 
30 
30 
30 
30 
30 
30 
60 
30 
-

30 
30 
30 
60 
30 
30 

30, 30 
40 

15,30 
30 
30 
30 

BT = Tools used in blind test: see text for discussion. 

TABLE 2. THE EXPERIMENTAL TOOL SET 
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SOURCE I USE WORK WORKED 
ANALYST REGJ:ON ACTJ:ON MATERJ:AL 

Driskell (1986) 90 56 52 
Odell & Odell-Vreecken (1980) 79 69 38 

Odell & Odell-Vreecken (1980) 80 75 36 
Keeley & Newcomer (1977) 87 75 62 
Gendel & Pirnay (1982) 91 82 73 
Richards (1988) 90 90 40 
Bamforth et al. (1990) 83 78 66 
Shea (1991) 92-100 75-89 69-79 
Smith & Lam (1990) 84 62 46 

AVERAGE: 85.5 73.4 52.0 
STANDARD DEV:IAT:ION: 4.7 10.9 14.0 

Scores are percentage values indicating 
proportion of examined tools correctly identified. 

TABLE 3. RESULTS OF NINE BLJ:ND TESTS. 
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SAMPLE SCRAPE CUT SHAVE PERF GRAVE WEDGE SAW 

n 40 70 80 30 40 10 8 

PERCENT 10% 30% 35% 34% 78% 29% 47% 

TABLE 4. USE-WEAR SAMPLING OF FUNCTIONAL CLASSES 



EVALUATION n % 

Agree 238 86% 
Disagree 40 14% 

SUM 278 100% 

Scores indicate the number and 
proportion of examined samples where 
the expected use-wear was confirmed, 

or not confirmed, 
based on the Hamilton morphofunctional 

classification for that sample. 

TABLE 5. SUMMARY RESULTS OF USE-WEAR ANALYSIS 
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HAMI:LTON TYPE CUT SHAVE SCRAPE WEDGE GRAVE SAW 
RNI:FE ALL 

CUT 2 1 
SHAVE 2 4 1 
SCRAPE 1 3 

PERFORATE 1 
WEDGE 
GRAVE 

SAW 
debit age 

SUM 3 5 5 0 2 0 
% of EXAM:INED 1% 2% 2% 0% 1% 0% 

ARTI:FACTS 

PERF= PERFORATE 

indet = indeterminate: designation could 
not be made based on available 

use-wear characteristics 

PERF. 

1 

1 
O".-o 

TABLE 6. HAMILTON FUNCTIONAL CLASSES CONVERTED 
TO SMITH FUNCTIONAL CLASSES BASED ON USE-WEAR STUDY 
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ind.et 
1 

12 
7 
3 

1 

24 
9% 
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HAM:ILTON TYPE CUT SHAVE SCRAPE PERF. WEDGE GRAVE SAW ind et 

CUT 1 4 1 1 
SHAVE 4 7 7 

SCRAPE 1 1 
PERFORATE 1 

WEDGE 
GRAVE 1 4 1 

SAW 
debitage 

SUM 6 2 15 1 0 10 0 0 
% of EXAM:INED 2% 1% 5°-6 0% C°-6 4% C°-6 0% 

ART:IFACTS 

TABLE 7. INCIDENCE OF MULTIFUNCTIONAL TOOLS. 
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533 Items in the 1991 assemblage examined by Smith {this study) 
221 Items classified as 'indet', 'core frag', 'deartifact' etc. by Smith 

---- {this study) 
312Non-Projectile-Point chipped lithic artifacts classified by Smith 

{this study) 
45 Classified tools with poor spatial data, no data, or from Auger tests 

(identified in this study) 
267 Non-Projectile-Point chipped lithic artifacts classified by Smith, 

this study, with good spatial data 
+ 806 Non-Projectile-Point chipped lithic artifacts classified by Hamilton 

{1994) 
1073 Total of non-Projectile-Point chipped lithic artifacts classified by 

Hamilton and Smith 
374 Tools outside plankhouse boundaries ----699 Tools within plankhouse boundaries 
155 Tools in plowzone ----544 NON-PROJECTILE POINT CHIPPED LITHIC TOOLS WITHIN PLANKHOUSE and BELOW 

PLOWZONE with ACCPETABLE PROVENIENCE DATA 

TABLE 8. SELECTION PROCESS FOR SPATIAL DISTRIBUTION SAMPLE. 
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SMJ:TH n % 
FUNCTIONAL 

CLASS 
SCRAPE 417 0.39 

CUT 236 0.22 
SHAVE 231 0.22 

PERFORATE 87 0.08 
GRAVE 51 0.05 
WEDGE 34 0.03 

SAW 17 0.02 
SUM 1,073 100 

TABLE 9 • MEIER SITE FUNCTIONAL ASSEMBLAGE STRUCTURE 



SMXTH Type X 'rype 'rype Type 
FONCT:IONAL :I:I :I:I:I :IV 

TYPE 
CUT 62. 00 % 19. 80 % 6.60% 11.6% 

GRAVE 23. 50 % 58. 80 % 5.90% 11. 8% 

PERFORATE 23. 90 % 47. 70 % 5.70% 22.7% 

SCRAPE 56 .30 % 40. 70 % 1.50% 1. 50% 

SHAVE 59. 40 % 32. 30 % 3.90% 4.40% 

WEDGE 22. 90 % 60. 00 % 11. 40% 5.70% 
SAW 58. 80 % 23. 50 % 11. 80% 5.90% 

TOTAL % OF 53. 00 % 36. 00 % 4.20 % 6.80% 

ASSEMBLAGE 

TABLE 10. MEIER SITE HAMILTON ENERGY TYPE ASSEMBLAGE 
STRUCTURE, BY SMITH FUNCTIONAL TYPE 
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UN::CT CUT GRAVE PERF SCRAPE SHAVE WEDGE SAW 

A 17 5 5 8 9 1 0 
B 0 0 0 1 0 0 0 

c 15 4 1 5 16 1 2 

D 0 0 0 0 0 0 0 

E 10 0 2 3 5 0 0 

F 6 2 2 3 5 0 0 

G 3 0 1 10 6 4 1 
H 9 4 1 6 2 2 0 
::c 4 2 4 13 4 2 0 
J 8 6 3 7 8 0 1 
K 2 1 0 10 4 1 0 
L 9 2 0 6 3 0 0 

M 1 2 1 13 3 0 0 
N 1 1 2 12 6 0 0 

0 12 0 2 15 5 0 1 
p 3 0 0 6 3 0 1 
Q 5 0 2 5 4 0 0 
R 0 2 1 7 5 2 0 
s 0 0 2 2 1 0 0 
T 7 1 1 15 6 2 0 
u 5 0 5 8 6 1 1 
v 0 0 4 3 1 0 0 
w 0 0 1 4 2 0 0 
x 2 1 2 13 4 0 0 
y 6 0 3 3 0 0 0 
z 5 1 4 16 13 0 1 

A2 2 1 1 5 1 0 0 
B2 1 0 0 3 0 0 0 
C2 2 1 1 4 4 0 0 
D2 3 0 1 8 3 1 0 
E2 3 0 0 4 0 0 0 

F2a 0 0 0 1 0 1 0 
F2b 0 0 0 0 0 0 0 
G2 5 0 2 3 1 0 0 
H2 10 2 3 22 7 2 0 
::c2 0 0 1 3 0 0 0 
'12 0 0 0 2 0 0 0 
R2 6 1 1 4 5 0 0 
L2 7 2 4 25 5 2 2 

M2 3 0 1 11 7 2 0 
N2 0 0 2 3 7 2 0 
02 1 1 1 8 8 0 1 
P2 5 2 3 8 6 0 0 

Q2 1 0 0 1 2 0 0 

TABLE 11. COUNT OF FUNCTIONAL CLASSES PER 
EXCAVATION UNIT 

{n=816 items, including 117 in plowzone) 
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ENERGY TYPE RAW MATERIAL QUAL. 
-~ 

UNIT I II III IV EXC GOOD FAIR POOR 
A 19 11 7 8 4 42 6 1 
B 0 0 0 0 0 0 0 2 
c 7 20 9 5 7 5 3 0 
D 1 0 0 0 0 0 1 0 
E 10 6 0 4 2 12 6 0 
F 2 11 2 3 5 7 3 0 
G 15 6 1 2 3 2 6 2 
H 11 8 3 2 2 16 8 0 
I 8 17 0 3 2 2 12 0 
J 20 6 4 4 9 15 5 3 
K 12 4 0 2 2 7 5 1 
L 13 4 0 3 1 14 5 0 
M 12 8 0 0 3 9 7 0 
N 10 11 0 0 1 10 9 0 
0 27 6 0 2 4 13 15 0 
p 11 1 1 0 0 5 7 1 
Q 12 3 0 1 2 8 5 0 
R 8 8 1 0 1 8 6 2 
s 2 2 0 1 0 2 3 0 
T 20 10 0 2 5 14 12 1 
u 10 13 1 2 3 6 7 1 
v 3 4 0 1 1 3 2 0 
w 4 4 0 0 1 2 1 0 
x 13 8 0 1 0 4 16 0 
y 3 4 2 2 2 5 4 0 
z 13 21 2 4 4 12 13 3 

A2 4 5 0 1 1 2 3 0 
B2 0 4 0 0 0 2 1 1 
C2 7 5 0 0 1 3 0 0 
D2 9 7 0 0 0 3 3 0 
E2 4 1 1 1 1 4 1 0 

F2a 1 1 0 0 0 1 0 0 
F2b 0 0 0 0 0 0 0 0 
G2 6 5 0 0 0 6 5 0 
H2 26 16 0 4 3 16 11 1 
I2 2 1 0 1 0 3 1 0 
J2 0 1 0 0 1 1 0 0 
K2 10 7 1 0 2 5 6 0 
L2 26 17 0 1 3 8 14 2 
M2 17 6 0 1 1 7 3 2 
N2 8 5 0 1 3 0 3 0 
02 12 7 0 1 3 4 3 0 
P2 11 12 1 0 2 10 5 0 
Q2 1 2 0 0 0 2 1 1 

TABLE 12. COUNT OF ENERGY TYPES AND RAW MATERIAL QUALITY 
PER EXCAVATION UNIT 
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EXC. LITHIC n n n EXC. 
UNIT POINTS CHIPPED TYPES BN/ANT VOL. 

DEB. (m3) 

A 15 45 7 74 4.20 
B 3 1 3 0 1. 84 
c 30 44 7 24 4.76 
D 25 0 1 0 3.48 
E 0 20 3 2 3.56 
F 17 18 5 62 2.96 
G 60 25 6 1 2.52 
H 24 24 6 3 3.72 
I 36 29 7 26 3.60 
J 32 33 6 35 4.96 
K 28 18 6 15 3.20 
L 33 20 4 2 4.16 
M 23 20 6 19 3.24 
N 47 22 5 11 2.28 
0 56 35 6 1 3.92 
p 25 13 6 15 2.95 
Q 45 16 6 0 5.52 
R 54 17 5 34 4.56 
s 21 5 5 3 3.28 
T 41 32 6 0 3.80 
u 42 26 6 19 4.32 
v 7 8 4 7 2.36 
w 13 7 4 5 2.26 
x 81 22 5 23 4.92 
y 37 12 4 40 4.04 
z 61 40 6 60 4.16 

A2 26 10 6 8 3.80 
B2 2 4 5 5 o·. 76 
C2 8 12 5 12 3.92 
D2 5 16 5 5 2.40 
E2 8 7 2 2 2.28 

F2a 0 2 2 0 0.32 
F2b 0 0 2 0 0.43 
G2 12 11 6 5 3.76 
H2 58 46 5 62 5.20 
J:2 31 4 3 20 4.12 
J2 6 2 4 1 1. 78 
K2 8 17 6 16 2.37 
L2 92 47 7 0 5.40 
M2 28 24 6 0 2.04 
N2 9 14 4 10 1.26 
02 43 20 6 0 3.88 
P2 9 24 5 4 5.40 
Q2 0 4 3 0 1.16 

TABLE 13. COUNT OF LITHIC PROJECTILE POINTS, CHIPPED STONE 
TOOLS (EXCLUDING POINTS), CHIPPED STONE TOOL TYPES, BONE AND 

ANTLER DEBITAGE AND EXCAVATION VOLUME PER EXCAVATION UNIT 



EXC. 
UNIT 

A 
B 
c 
D 
E 
F 
G 
H 
I 
J 
K 
L 
M 
N 
0 
p 

Q 
R 
s 
T 
u 
v 
w 
x 
y 

z 
A2 
B2 
C2 
D2 
E2 

F2a 
F2b 
G2 
H2 
I2 
J2 
R2 
L2 
M2 
N2 
02 
P2 
Q2 

CU'l' GRAVE PERFORA'l'E SCRAPE SHAVE WEDGE 
I II III IV I II III IV I II III IV I II III IV I II III IV I II III IV 

11 1 4 
0 0 0 
5 5 3 
0 0 0 
7 2 0 
1 4 1 
1 0 0 
6 1 2 
2 1 0 
7 2 0 
1 0 0 
6 1 0 
1 0 0 
0 1 0 
9 1 0 
2 0 1 
5 0 0 
0 0 0 
0 0 0 
4 1 0 
3 2 0 
0 0 0 
0 0 0 
1 0 0 
1 1 2 
1 0 0 
1 1 0 
0 1 0 
2 0 0 
1 2 0 
2 0 1 
0 0 0 
0 0 0 
2 3 0 
5 3 0 
0 0 0 
0 0 0 
5 1 0 
4 2 0 
3 0 0 
0 0 0 
1 0 0 
4 1 0 
0 0 0 

1 1 3 0 1 0 2 1 2 4 2 1 1 3 3 1 2 0 0 0 1 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2 0 2 0 2 0 0 0 1 0 2 3 0 2 10 3 0 0 1 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 
1 0 0 0 0 0 0 0 2 1 2 0 0 2 2 0 1 0 0 0 0 
0 0 1 0 1 0 0 0 2 1 2 0 0 0 4 1 0 0 0 0 0 
2 0 0 0 0 1 0 0 0 5 4 0 0 7 2 1 0 0 0 0 0 
0 1 3 0 0 0 0 0 1 4 2 0 0 0 2 0 0 0 0 1 1 
1 0 2 0 0 0 2 0 2 4 8 0 0 2 2 0 0 0 2 0 0 
0 1 2 3 0 3 0 0 0 4 0 1 2 4 2 0 2 0 0 0 0 
1 0 1 0 0 0 0 0 0 7 3 0 0 3 0 0 1 1 0 0 0 
2 1 0 0 1 0 0 0 0 4 2 0 0 2 1 0 0 0 0 0 0 
0 0 2 0 0 0 1 0 0 9 4 0 0 2 1 0 0 0 0 0 0 
0 0 0 0 0 0 2 0 0 8 4 0 0 2 4 0 0 0 0 0 0 
2 0 0 0 0 0 2 0 0 13 2 0 0 4 1 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 6 0 0 0 2 1 0 0 0 0 0 0 
0 0 0 0 0 1 0 0 1 4 1 0 0 2 2 0 0 0 0 0 0 
0 0 1 1 0 0 1 0 0 4 3 0 0 4 1 0 0 0 2 0 0 
0 0 0 0 0 0 1 0 1 1 1 0 0 1 0 0 0 0 0 0 0 
2 0 1 0 0 1 0 0 0 8 7 0 0 6 0 0 0 1 1 0 0 
0 0 0 0 0 0 3 1 1 3 5 0 0 4 1 0 1 0 1 0 0 
0 0 0 0 0 1 2 0 1 2 1 0 0 0 1 0 0 0 0 0 0 
0 0 1 0 0 1 0 0 0 3 1 0 0 0 2 0 0 0 0 0 0 
1 0 1 0 0 0 2 0 0 9 4 0 0 3 1 0 0 0 0 0 0 
1 0 0 0 0 0 2 0 1 2 1 0 0 0 0 0 0 0 0 0 0 
4 0 1 0 0 1 1 2 0 2 14 0 0 8 5 0 0 0 0 0 0 
0 0 1 0 0 0 0 0 1 2 3 0 0 1 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 3 0 0 0 0 0 0 0 0 0 0 
0 0 1 0 0 1 0 0 0 2 2 0 0 2 2 0 0 0 0 0 0 
0 1 0 0 0 0 0 0 0 5 3 0 0 2 1 0 0 0 1 0 0 
0 0 0 0 0 0 0 0 0 2 1 0 1 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 1 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 2 0 0 4 0 0 0 0 0 0 0 0 0 0 0 
2 1 1 0 0 1 0 0 2 13 9 0 0 6 1 0 0 0 2 0 0 
0 0 0 0 0 0 0 0 1 2 1 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 
0 0 1 0 0 0 1 0 0 3 1 1 0 2 3 0 0 0 0 0 0 
1 0 1 0 0 2 2 0 0 14 11 0 0 5 0 0 0 1 1 0 0 
0 0 0 0 0 0 1 0 0 8 3 0 0 4 2 0 1 2 0 0 0 
0 0 0 0 0 0 1 0 1 0 3 0 0 7 0 0 0 1 1 0 0 
0 0 1 0 0 0 1 0 0 4 4 0 0 6 1 0 1 0 0 0 0 
0 2 0 0 0 0 3 0 0 3 5 0 0 2 3 1 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 1 0 0 1 1 0 0 0 0 0 0 

TABLE 14. COUNT OF HAMILTON ENERGY TYPES 
PER FUNCTIONAL CLASS PER EXCAVATION UNIT 
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SAW 
I II III IV 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
1 0 0 0 
0 0 0 0 
0 0 0 0 
1 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
1 0 0 0 
1 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 1 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
1 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
1 0 0 0 
0 0 0 0 
0 0 0 0 



HOUSE MIDDEN 
C,D,E,F,H, T,U,V, 
I,J,K,L, C2,D2 
N,0,P,Q, 

R,S,W,X,Y, 
Z,A2,G2,H2,I2, 

L2,M2 

n=25 n=S 

TABLE 15. ASSIGNMENT OF EXCAVATION UNITS 
TO HOUSE AND MIDDEN ANALYTICAL UNITS 

140 



BENCH CELLAR HEARTH /-
PERIPHERY 

c H D 
L I R 
p K z 

W+E2 0 I2 
A2 Q E 
G2 x J 
M2 H2 N 

L2 s 
y 

F 

n=7 n=S n=lO 

TABLE 16. ASSIGNMENT OF EXCAVATION UNITS 
TO BENCH, CELLAR AND 

HEARTH/PERIPHERY ANALYTICAL UNITS 
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NORTH CENTRAL SOUTH 
c K W+E2 
D L x 
E N y 

F 0 z 
H p A2 
I Q G2 
J R H2 

s I2 
L2 
M2 

n=7 n=S n=10 
2.60- 10.40- 19.10-
9.00m 17.90m 28.40m 

Minimum and maximum gradient scores 
are noted per area: See Figure 21. 

TABLE 17. ASSIGNMENT OF EXCAVATION UNITS 
TO NORTH, CENTRAL AND 

SOUTH ANALYTICAL UNITS 
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TEST PURPOSE OF, OR T ANALYTJ:CAL DF SJ:GNJ:F. RESULTS 
SERJ:ES QUESTJ:ON TO BE E UNJ:TS TESTED LEVEL m 

ANSWERED BY, s OBSERVE TABLE: 
TEST T D 

# 
Is spatial 1 House, Midden 1 0.05 19 

distribution 
SJ:GNJ:- statistically 

FJ:CANCE significant, 2 North, 2 0.05 19 
or could it Central, 

have occured South 
by chance 

alone? 3 Bench, 2 0.05 19 
Cellar, 
Hearth 

Evaluate null 1 Gradient 23 0.05 20 
hypothesis 

that value of 2 Bench 6 0.05 21 
data class [x] 

is not 3 Cellar 7 0.05 22 
dependent upon 
gradient value 4 Hearth/Periph 9 0.05 23 

CORR- [y]. 
ELATION 

5 North, 2 0.05 24-29, 38 
Identify Central, 

interassemblag South 
e correlations 

of various 6 Bench, 2 0.05 30-35, 39 
data types. Cellar, 

Hearth 

7 House 23 0.05 36,37,40 
Assemblage 

DF = Degrees of Freedom for statistical procedure 

TABLE 18. 
PURPOSES AND DATA OF STATISTICAL TESTS CONDUCTED 
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Significance Significance Significance 

Test #1 Test #2 Test #3 
VARIABLE House, North, Bench, Cellar, 

Midden Central, Hearth/Periph 
South 

CUT 1. 39 11.01 2.68 
GRAVE 0.54 12.83 0.76 
PERFORATE 1. 96 1. 64 3.63 
SCRAPE 2.52 12.00 13.53 
SHAVE 0 .13 5.79 2.03 
WEDGE 0.52 2. 71 4.76 
SAW 0.16 0.90 0.61 
ENERGY TYPE I 1. 33 8.27 16.68 
ENERGY TYPE II 2.20 7.49 1. 98 
ENERGY TYPE III 2.86 20.47 4.61 
ENERGY TYPE IV 1. 46 8.02 0.69 
EXCELLENT 0.58 12.13 1. 78 
GOOD 0.00 3.52 1.02 
FAIR 0.01 2.88 14.15 
POOR 0.23 2.05 0.98 
n Chipped Tools 12.43 5.24 3.64 
n Chipped Tool Types 1. 50 0.24 2.36 
Projectile Points 15.78 53.11 21.91 
Post and Pegmold not tested 4.36 16.85 
Features 
Bone and Antler 6.44 39.79 113.61 
Shavings 

TABLE 19. 
RESULTS OF SIGNIFICANCE TEST 1, 2 AND 3 
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VARIABLE Pearson's p r Spearman•s 
r squared c.c. 

CUT -0.39 0.06 0.15 -0.32 
GRAVE -0.48 0.01 0.23 -0.57 
PERFORATE 0.14 0.50 0.02 0.17 
SCRAPE 0.38 0.06 0.14 0.27 
SHAVE -0.07 0.73 0.00 -0.24 
WEDGE 0.18 0.38 0.03 0.35 
SAW -0.05 0.82 0.00 -0.60 
EXCELLENT -0.42 0.04 0.18 -0.32 
GOOD -0.12 0. 58 . 0.01 -0.09 

FAIR 0.08 0. 72 0.01 0.00 
POOR 0.39 0.05 0.15 0.35 
TYPE I 0.29 0.16 0.08 0.20 
TYPE II -0.09 0.67 0.01 -0.10 
TYPE III -0.44 0.03 0.19 -0.32 
TYPE IV -0.45 0.02 0.20 -0.37 

Independent variable in all cases is GRADIENT score. 

TABLE 20. RESULTS OF CORRELATION TEST 1: 
ALL UNJ:TS ON GRADIENT 
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VARIABLE Pearson's :p r Spearman•s 
r squared c.c. 

CUT -0.76 0.05 0.58 -0.54 
GRAVE -0.87 0.01 0.76 -0.61 
PERFORATE 0.57 0.18 0.32 0.77 
SCRAPE 0.61 0.14 0.37 0.29 
SHAVE -0.17 0.72 0.03 -0.21 
WEDGE 0.44 0.33 0.19 0.13 
SAW -0.65 0.11 0.42 -0.67 
EXCELLEN'l' -0.62 0.14 0.38 -0.04 
GOOD 0.22 0.64 0.05 0.14 
FA:IR 0.27 0.56 0.07 0.29 
POOR 0.60 0.16 0.36 0.40 
TYPE :C 0.52 0.23 0.27 0.14 
TYPE :I:I -0.32 0.48 0.10 0.18 
TYPE :I:I:I -0.78 0.04 0.61 -0.67 
TYPE :CV -0.67 0.10 0.45 -0.36 

Independent variable in all cases is GRADIENT score. 

TABLE 21. RESULTS OF CORRELATION TEST 2: 
BENCH 
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VARIABLE Pearson's p r Spearman•s 
r squared c.c. 

CUT -0.19 0.66 0.04 -0.14 
GRAVE -0.53 0.18 0.28 -0.35 

PERFORATE 0.14 0.74 0.02 0.38 

SCRAPE 0.39 0.34 0.15 0.52 

SHAVE 0.15 0. 71 0.02 0.26 

WEDGE -0.41 0.31 0.17 -0.37 
SAW 0.44 0.28 0.19 0.44 
TYPE I 0.32 0.45 0.10 0.31 
TYPE :r:r -0.06 0.89 0.00 0.10 

TYPE III -0.55 0.16 0.30 -0.58 

TYPE IV -0.52 0.19 0.27 -0.45 

EXCELLENT -0.26 0.53 0.07 -0.07 

GOOD -0.27 0.51 0.07 -0.19 

FAIR -0.02 0.96 0.00 -0.10 
POOR 0.41 0.32 0.17 0.52 

Independent variable in all cases is GRADIENT score. 

TABLE 22. RESULTS OF CORRELATION TEST 3: 
CELLAR 
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VARIABLE Pearson's p r Spearman's 
r squared c.c. 

CUT -0.71 0.05 o.so -0.56 
GRAVE -0.34 0.41 0.12 -0.40 
PERFORATE -0.08 0.85 0.01 0.17 

SCRAPE 0.00 0.99 0.00 -0.29 

SHAVE -0.28 0.50 0.08 -0.38 

WEDGE 0 .13 0.75 0.02 -0.08 

SAW -0.01 0.98 0.00 0.08 

TYPE I -0.60 0.11 0.36 -0.60 
TYPE II -0.03 0.95 0.00 -0.29 
TYPE III 0.01 0.98 0.00 0.01 
TYPE IV -0.47 0.24 0.22 -0.20 
EXCELLENT -0.43 0.29 0.18 -0.42 

GOOD -0.66 0.08 0.44 -0.69 

FAIR -0.17 0.68 0.03 -0.45 

POOR 0.06 0.89 0.00 0.03 

Independent variable in all cases is GRADIENT score. 

TABLE 23. RESULTS OF CORRELATION TEST 4: 
HEARTH I PERIPHERY 
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GRADIENT CUT GRAVE PERFORATE SCRAPE 
GRADIENT 0.00 

CUT 0.68 0.00 
GRAVE 0.12 0.47 0.00 

PERFORAT 0.12 0.98 0. 78 0.00 
SCRAPE 0.07 0.99 0.46 0.03 0.00 

SHAVE 0. 71 0.07 0.44 0.84 0.92 
WEDGE 0.33 0.86 0.46 0.52 0.05 

SAW 0.75 0.31 0.32 0.57 0.81 
TYPEl 0.12 0.46 0.23 0.47 0.40 
TYPE2 0.75 0.35 0.57 0.18 0 .11 
TYPE3 0.79 0.14 0.11 0.48 0.78 
TYPE4 0.90 0.04 0.64 0.21 0.52 

EXC 0.55 0.31 0 .11 0.60 0.95 
GOOD 0.57 0.18 0.34 0.94 0.93 
FAIR 0.17 0.91 0.83 0.06 0.01 
POOR 0.16 0.82 0.21 0.77 0.97 

SHAVE WEDGE SAW TYPEl 'l'YPE2 
SHAVE 0.00 
WEDGE 0.80 0.00 

SAW 0.02 0.82 0.00 
TYPEl 0.89 0.64 0.81 0.00 
TYPE2 0.17 0.24 0.61 0.79 0.00 
TYPE3 0.04 0.92 0.01 0.93 0.44 
TYPE4 0.05 0.93 0.47 0.48 0.13 

EXC 0.07 0.51 0.18 0.61 0.47 
GOOD 0.95 0.92 0.73 0.10 0.72 
FAIR 0.66 0.04 0.35 0.37 0.26 
POOR 0.84 0.49 0.51 0.11 0.41 

TYPE3 TYPE4 EXC GOOD FAIR 
TYPE3 0.00 
TYPE4 0.45 0.00 

EXC 0.12 0.14 0.00 
GOOD 0.81 0.46 0.59 0.00 
FAIR 0.41 0.61 0.57 0. 71 0.00 
POOR 0.77 0.92 0.20 0.58 0.69 

POOR 
POOR 0.00 

TABLE 24. 
RESULTS OF CORRELATION TEST 5: 

CORELATION MATRIX FOR NORTH AREA 
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GRADIENT CUT GRAVE PERFORATE SCRAPE 
GRADIENT 0.00 

CUT 0.68 0.00 
GRAVE 0.12 0.47 0.00 

PERFORAT 0.12 0.98 0.78 0.00 
SCRAPE 0.07 0.99 0.46 0.03 0.00 

SHAVE 0.71 0.07 0.44 0.84 0.92 
WEDGE 0.33 0.86 0.46 0.52 0.05 

SAW 0.75 0.31 0.32 0.57 0.81 
TYPEl 0.12 0.46 0.23 0.47 0.40 
TYPE2 0.75 0.35 0.57 0.18 0.11 
TYPEJ 0.79 0.14 0.11 0.48 0.78 
TYPE4 0.90 0.04 0.64 0.21 0.52 

EXC 0.55 0.31 0.11 0.60 0.95 
GOOD 0.57 0.18 0.34 0.94 0.93 
FAIR 0.17 0.91 0.83 0.06 0.01 
POOR 0.16 0.82 0.21 0.77 0.97 

SHAVE WEDGE SAW 'l'YPEl 'l'YPE2 
SHAVE 0.00 
WEDGE 0.80 0.00 

SAW 0.02 0.82 0.00 
TYPEl 0.89 0.64 0.81 0.00 
TYPE2 0.17 0.24 0.61 0.79 0.00 
TYPE3 0.04 0.92 0.01 0.93 0.44 
TYPE4 0.05 0.93 0.47 0.48 0.13 

EXC 0.07 0.51 0.18 0.61 0.47 
GOOD 0.95 0.92 0.73 0.10 0.72 
FAIR 0.66 0.04 0. 35 0.37 0.26 
POOR 0.84 0.49 0.51 0 .11 0.41 

'l'YPE3 'l'YPE4 EXC GOOD FAIR 
TYPE3 0.00 
TYPE4 0.45 0.00 

EXC 0.12 0.14 0.00 
GOOD 0.81 0.46 0.59 0.00 
FAIR 0.41 0.61 0.57 0. 71 0.00 
POOR 0.77 0.92 0.20 0.58 0.69 

POOR 
POOR 0.00 

TABLE 25. 
RESULTS OF CORRELATION TEST 5: 

PROBABILITY MATRIX FOR NORTH AREA 
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GRADIENT CUT GRAVE PERFORATE SCRAPE 
GRADIENT 1. 00 

CUT -0.39 1. 00 
GRAVE -0.59 -0.17 1. 00 

PERFORAT 0.19 -0.15 -0 .11 1. 00 
SCRAPE -0.52 0.23 0.29 0.43 1. 00 

SHAVE -0.40 -0.03 0.44 0.47 0.92 
WEDGE -0.03 -0.43 0.47 -0.36 -0.06 

SAW 0.24 0.49 -0.56 -0.19 0.18 
TYPEl -0.48 0.75 -0.05 0.09 0.77 
TYPE2 -0.35 -0.15 0.55 0.65 0.81 
TYPE3 0.50 -0.23 -0.10 -0.43 -0.19 
TYPE4 -0.68 0.57 0.11 -0.36 -0.06 

EXC -0.49 0.62 -0.01 0.19 0.62 
GOOD -0.70 0.48 0.54 0.27 0.82 
FAIR -0.25 0.40 0.01 0.49 0.90 
POOR 0.18 -0.40 0.20 -0.58 -0.10 

SHAVE WEDGE SAW 'l'YPEl 'l'YPE2 
SHAVE 1. 00 
WEDGE 0.03 1. 00 

SAW 0.00 -0.32 1. 00 
TYPEl 0.54 -0.23 0.57 1. 00 
TYPE2 0.93 0.03 -0.26 0.33 1. 00 
TYPE3 -0.07 0.26 0.57 -0.11 -0.24 
TYPE4 -0.33 -0.07 -0.15 0.24 -0.31 

EXC 0.39 0.04 0.13 0.80 0.29 
GOOD 0.78 -0.20 0.02 0.71 0.75 
FAIR 0.79 -0.28 0.48 0.84 0.67 
POOR -0.01 0.79 0.18 -0.15 -0.17 

'l'YPE3 TYPE4 EXC GOOD FAIR 
TYPE3 1. 00 
TYPE4 -0.59 1. 00 

EXC -0.49 0.43 1. 00 
GOOD -0.30 0.17 0.54 1. 00 
FAIR -0.02 -0.18 0.57 0.74 1. 00 
POOR 0.76 -0.31 -0.23 -0.32 -0.19 

POOR 
POOR 1. 00 

TABLE 26. 
RESULTS OF CORRELATION TEST 5: 

CORRELATION MATRIX FOR CENTRAL AREA 
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GRADIENT CUT GRAVE PERFORATE SCRAPE 
GRADIENT 0.00 

CUT 0.34 0.00 
GRAVE 0.12 0.69 0.00 

PERFORAT 0.65 0.72 0.80 0.00 
SCRAPE 0.18 0.59 0.49 0.29 0.00 

SHAVE 0.33 0.94 0.27 0.24 0.00 
WEDGE 0.94 0.28 0.24 0.38 0.90 

SAW 0.57 0.21 0.15 0.65 0.68 
TYPEl 0.23 0.03 0. 91 0.83 0.03 
TYPE2 0.40 0.72 0.16 0.08 0.01 
TYPE3 0.21 0.59 0.82 0.28 0.65 
TYPE4 0.06 0.14 0.79 0.38 0.89 

EXC 0.22 0.10 0.98 0.65 0.10 
GOOD 0.05 0.23 0.16 0.51 0.01 
FAIR 0.55 0.32 0.98 0.21 0.00 
POOR 0.68 0.32 0.63 0.13 0.81 

SHAVE WEDGE SAW TYPEl TYPE2 
SHAVE 0.00 
WEDGE 0.95 0.00 

SAW 1. 00 0.44 0.00 
TYPEl 0.17 0.59 0.14 0.00 
TYPE2 0.00 0.95 0.53 0.43 0.00 
TYPE3 0.87 0.53 0.14 0.80 0.56 
TYPE4 0.43 0.87 0.72 0.56 0.46 

EXC 0.34 0.92 0.75 0.02 0.49 
GOOD 0.02 0.63 0.96 0.05 0.03 
FAIR 0.02 0.49 0.23 0.01 0.07 
POOR 0.97 0.02 0.67 0. 71 0.68 

TYPE3 TYPE4 EXC GOOD FAIR 
TYPE3 0.00 
TYPE4 0.12 0.00 

EXC 0.22 0.29 0.00 
GOOD 0.47 0.68 0.17 0.00 
FAIR 0.96 0.67 0.14 0.04 0.00 
POOR 0.03 0.45 0.58 0.44 0.65 

POOR 
POOR 0.00 

TABLE 27. 
RESULTS OF CORRELATION TEST 5: 

PROBABILITY MATRIX FOR CENTRAL AREA 
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GRADIENT CUT GRAVE PERFORATE SCRAPE 
GRADIENT 1. 00 

CUT 0.30 1. 00 
GRAVE -0.06 0.26 1. 00 

PERFORAT 0.04 0.66 0.34 1. 00 
SCRAPE 0.63 0.51 0.51 0.42 1. 00 

SHAVE 0.59 0.41 0.16 0.47 0.82 
WEDGE 0.92 0.50 0.07 0 .11 0.79 

SAW 0.12 0.20 0.54 0.65 0.49 
TYPEl 0.80 0.56 0.26 0.28 0.93 
TYPE2 0.27 0.55 0.57 0.75 0.80 
TYPE3 -0.40 0.20 -0.20 0.57 -0.16 
TYPE4 0.06 0.47 0.34 0.60 0.48 

EXC 0.13 0.58 0.38 0.70 0.59 
GOOD 0.53 0.74 0.15 0.51 0.76 
FAIR -0.02 0.30 0.63 0.64 0.61 
POOR 0.74 0.43 0.10 0.49 0.82 

SHAVE WEDGE SAW TYPEl TYPE2 
SHAVE 1. 00 
WEDGE 0.66 1. 00 

SAW 0.30 0.08 1. 00 
TYPEl 0.79 0.94 0.25 1. 00 
TYPE2 0.83 0.39 0.65 0.63 1. 00 
TYPE3 0.14 -0.35 0.17 -0.28 0.25 
TYPE4 0.65 0.21 0.19 0.33 0.72 

EXC 0.63 0.28 0.55 0.42 0.81 
GOOD 0.85 0.70 0.16 0.80 0.75 
FAIR 0.50 0.12 0.55 0.41 0.74 
POOR 0.96 0.75 0.41 0.82 0.77 

TYPE3 TYPE4 EXC GOOD FAIR 
TYPE3 1. 00 
TYPE4 0.54 1. 00 

EXC 0.61 0.81 1. 00 
GOOD 0.13 0.70 0.65 1. 00 
FAIR 0.07 0.38 0.36 0.36 1. 00 
POOR 0.12 0.55 0.63 0.81 0.39 

POOR 
POOR 1. 00 

TABLE 28. 
RESULTS OF CORRELATION TEST 5: 

CORRELATION MATRIX FOR SOUTH AREA 



154 

GRADIENT CUT GRAVE PERFORATE SCRAPE 
GRADIENT 0.00 

CUT 0.41 0.00 
GRAVE 0.87 0.48 0.00 

PERFORAT 0.91 0.04 0.34 0.00 
SCRAPE 0.05 0.13 0.13 0.22 0.00 

SHAVE 0.08 0.23 0.66 0 .17 0.00 
WEDGE 0.00 0.14 0.86 0.76 0.01 

SAW 0.75 0.59 0.10 0.04 0.15 
TYPE1 0.01 0.09 0.46 0.44 0.00 
TYPE2 0.44 0.10 0.09 0.01 0.01 
TYPE3 0.25 0.57 0.59 0.09 0.67 
TYPE4 0.87 0.17 0.34 0.07 0.16 

EXC 0. 72 0.08 0.28 0.02 0.07 
GOOD 0 .11 0.01 0.68 0.13 0.01 
FAIR 0.95 0.39 0.05 0.05 0.06 
POOR 0.01 0.21 0.78 0.15 0.00 

SHAVE WEDGE SAW TYPEl TYPE2 
SHAVE 0.00 
WEDGE 0.04 0.00 

SAW 0.40 0.82 0.00 
TYPEl 0.01 0.00 0.49 0.00 
TYPE2 0.00 0.27 0.04 0.05 0.00 
TYPE3 0.69 0.33 0.63 0.43 0.48 
TYPE4 0.04 0.56 0.61 0.34 0.02 

EXC 0.05 0.44 0.10 0.23 0.00 
GOOD 0.00 0.02 0.66 0.01 0.01 
FAIR 0.14 0.74 0.10 0.24 0.01 
POOR 0.00 0.01 0.24 0.00 0.01 

TYPE3 TYPE4 EXC GOOD FAJ:R 
TYPE3 0.00 
TYPE4 0.10 0.00 

EXC 0.06 0.00 0.00 
GOOD 0.73 0.03 0.04 0.00 
FAIR 0.85 0.28 0.31 0.31 0.00 
POOR 0.75 0.10 0.05 0.00 0.26 

POOR 
POOR 0.00 

TABLE 29. 
RESULTS OF CORRELATION TEST 5: 

PROBABILITY MATRIX FOR SOUTH AREA 
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GRADJ:ENT CUT GRAVE PERFORATE SCRAPE 
GRADIENT 1. 00 

CUT -0.76 1. 00 
GRAVE -0.87 0.82 1. 00 

PERFORAT 0.57 -0.13 -0.34 1. 00 
SCRAPE 0.61 -0.11 -0.39 0.33 1. 00 

SHAVE -0.17 0.64 0.39 0.21 0.58 
WEDGE 0.44 0.17 -0.13 0.51 0.92 

SAW -0.65 0.53 0.49 -0.42 -0.21 
TYPEl 0.52 0.02 -0.35 0.23 0.96 
TYPE2 -0.32 0.70 0.60 0.37 0.24 
TYPE3 -0.78 0.74 0.76 -0.18 -0.27 
TYPE4 -0.67 0.85 0.88 -0.19 0.03 

EXC -0.62 0.73 0. 77 0.01 -0.01 
GOOD 0.22 0.24 -0.14 -0.00 0.63 
FAIR 0.27 -0.14 -0.43 -0.19 0.30 
POOR 0.60 -0.08 -0.41 0.34 0.97 

SHAVE WEDGE SAW TYPEl TYPE2 
SHAVE 1. 00 
WEDGE 0.79 1. 00 

SAW 0.46 -0.10 1. 00 
TYPEl 0.58 0.88 -0.14 1. 00 
TYPE2 0.87 0.57 0.37 0.18 1. 00 
TYPE3 0.59 -0.01 0.83 -0.28 0.72 
TYPE4 0.66 0.27 0.33 0.05 0.75 

EXC 0.73 0.27 0.54 -0.09 0.89 
GOOD 0.31 0.56 -0.31 0.78 -0.00 
FAIR 0.00 0.12 0.24 0.48 -0.40 
POOR 0.61 0.90 -0.07 0.97 0.23 

TYPE3 TYPE4 EXC GOOD FAIR 
TYPE3 1. 00 
TYPE4 0.67 1. 00 

EXC 0.89 0.84 1. 00 
GOOD -0.36 0.21 -0.19 1. 00 
FAIR -0.29 -0.45 -0.55 0.37 1. 00 
POOR -0.22 -0.04 -0.06 0.60 0.48 

POOR 
POOR 1. 00 

TABLE 30. 
RESULTS OF CORRELATION TEST 6: 

CORRELATION MATRIX FOR BENCH AREA 
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GRADl:ENT CUT GRAVE PERFORATE SCRAPE 
GRADIENT 0.00 

CUT 0.05 0.00 
GRAVE 0.01 0.02 0.00 

PERFORAT 0.18 0.78 0.45 0.00 
SCRAPE 0.14 0.81 0.39 0.48 0.00 

SHAVE 0.72 0.12 0.39 0.66 0.17 
WEDGE 0.33 0. 71 0.78 0.25 0.00 

SAW 0.11 0.22 0.26 0.35 0.65 
TYPEl 0.23 0.97 0.44 0.62 0.00 
TYPE2 0.48 0.08 0.16 0.41 0.60 
TYPE3 0.04 0.06 0.05 0.70 0.56 
TYPE4 0.10 0.01 0.01 0.68 0.95 

EXC 0.14 0.06 0.04 0.99 0.98 
GOOD 0.64 0.60 0.77 1. 00 0.13 
FAIR 0.56 0.76 0.34 0.69 0.52 
POOR 0.16 0.87 0.36 0.46 0.00 

SHAVE WEDGE SAW TYPE1 TYPE2 
SHAVE 0.00 
WEDGE 0.04 0.00 

SAW 0.30 0.83 0.00 
TYPEl 0.17 0.01 0.76 0.00 
TYPE2 0.01 0.18 0.41 0.70 0.00 
TYPE3 0.16 0.98 0.02 0.54 0.07 
TYPE4 0.11 0.55 0.47 0.92 0.05 

EXC 0.06 0.56 0.21 0.85 0.01 
GOOD 0.50 0.19 0.50 0.04 0.99 
FAIR 0.99 0.79 0.60 0.28 0.37 
POOR 0.15 0.01 0.89 0.00 0.61 

TYPE3 TYPE4 EXC GOOD FAl:R 
TYPE3 0.00 
TYPE4 0.10 0.00 

EXC 0.01 0.02 0.00 
GOOD 0.42 0.65 0.69 0.00 
FAIR 0.52 0.32 0.20 0.41 0.00 
POOR 0.63 0.93 0.90 0.16 0.28 

POOR 
POOR 0.00 

TABLE 31. 
RESULTS OF CORRELATION TEST 6: 

PROBABILITY MATRIX FOR BENCH AREA 
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GRAD:IENT CUT GRAVE PERFORATE SCRAPE 
GRADIENT 1. 00 

CUT -0.19 1. 00 
GRAVE -0.53 0.20 1. 00 

PERFORAT 0.14 0.08 0.05 1. 00 
SCRAPE 0. 39 0.18 -0.10 0.49 1. 00 

SHAVE 0.15 0.14 -0 .40 0.17 0.73 
WEDGE -0.41 0.10 0.84 0.33 0.26 

SAW 0.44 0. 36 -0.25 0.27 0.58 
TYPEl 0.32 0.68 -0.30 -0.01 0.65 
TYPE2 -0.06 0.07 0.45 0.84 0.60 
TYPE3 -0.55 0.42 0.83 -0.28 -0.46 
TYPE4 -0.52 0.29 0.39 0.24 0.33 

EXC -0.26 0.75 -0.04 0.08 0.42 
GOOD -0.27 0.80 0.40 -0.44 -0.08 
FAIR -0.02 0.35 -0.03 0.53 0.54 
POOR 0.41 -0.23 -0.02 -0.14 0.57 

SHAVE WEDGE SAW TYPE1 TYPE2 
SHAVE 1. 00 
WEDGE 0.00 1. 00 

SAW 0.15 -0.13 1. 00 
TYPEl 0.61 -0.19 0.68 1. 00 
TYPE2 0.25 0.74 0.11 -0.04 1. 00 
TYPE3 -0.63 0.45 -0.21 -0.21 -0.03 
TYPE4 0.58 0.62 -0.37 0.11 0.55 

EXC 0.55 0.16 0.46 0.74 0.11 
GOOD -0.01 0.18 0.04 0.49 -0.23 
FAIR 0.27 -0.04 0.39 0.39 0.45 
POOR 0.37 0.27 0.42 0.32 0.12 

TYPE3 TYPE4 EXC GOOD FA:IR 
TYPE3 1. 00 
TYPE4 0.09 1. 00 

EXC 0.01 0.46 1. 00 
GOOD 0.66 0.27 0.54 1. 00 
FAIR -0.13 0.17 0.22 -0.10 1. 00 
POOR -0.28 -0.03 0.16 -0.04 -0.28 

POOR 
POOR 1. 00 

TABLE 32. 
RESULTS OF CORRELATION TEST 6: 

CORRELATION MATRIX FOR CELLAR AREA 
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GRADIENT CUT GRAVE PERFORATE SCRAPE 
GRADIENT 0.00 

CUT 0.66 0.00 
GRAVE 0.18 0.63 0.00 

PERFORAT 0.74 0.85 0.90 0.00 
SCRAPE 0.34 0.67 0.81 0.22 0.00 

SHAVE 0. 71 0.73 0.33 0.68 0.04 
WEDGE 0.31 0.81 0.01 0.42 0.54 

SAW 0.28 0.38 0.55 0.51 0.14 
TYPEl 0.45 0.07 0.47 0.98 0.08 
TYPE2 0.89 0.88 0.26 0.01 0.12 
TYPE3 0.16 0.30 0.01 0.50 0.25 
TYPE4 0.19 0.48 0.34 0.56 0.43 

EXC 0.53 0.03 0.93 0.85 0.31 
GOOD 0.51 0.02 0.32 0.27 0.84 
FAIR 0.96 0.40 0.94 0.17 0.17 
POOR 0.32 0.58 0.96 0.75 0.14 

SHAVE WEDGE SAW TYPEl TYPE2 
SHAVE 0.00 
WEDGE 1. 00 0.00 

SAW 0.73 0.76 0.00 
TYPEl 0.11 0.65 0.07 O.QO 
TYPE2 0.55 0.04 0.80 0.93 0.00 
TYPE3 0.09 0.26 0.61 0.62 0.94 
TYPE4 0.13 0.10 0.36 0.80 0.16 

EXC 0.16 0.70 0.25 0.04 0.79 
GOOD 0.98 0.67 0.93 0.22 0.58 
FAIR 0.52 0.93 0.34 0.33 0.27 
POOR 0.37 0.51 0.30 0.44 0.78 

TYPE3 TYPE4 EXC GOOD FAIR 
TYPE3 0.00 
TYPE4 0.84 0.00 

EXC 0.98 0.25 0.00 
GOOD 0.07 0.52 0.17 0.00 
FAIR 0.76 0.69 0.60 0.82 0.00 
POOR 0.50 0.94 0. 71 0.93 0.50 

POOR 
POOR 0.00 

TABLE 33. 
RESULTS OF CORRELATION TEST 6: 

PROBABILITY MATRIX FOR CELLAR AREA 
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GRADIENT CUT GRAVE PERFORATE SCRAPE 
GRADIENT 1. 00 

CUT -0. 71 1. 00 
GRAVE -0.34 0.08 1. 00 

PERFORAT -0.08 0.34 0.05 1. 00 
SCRAPE -0.00 -0.12 0.25 0.63 1. 00 

SHAVE -0.28 0.22 0.40 0.62 0.86 
WEDGE 0.13 -0.38 0.14 -0.58 -0.08 

SAW -0.01 0.27 0.57 0.45 0.31 
TYPEl -0.60 0.38 0.68 0.51 0. 71 
TYPE2 -0.03 0.06 0.11 0.70 0.94 
TYPE3 0.01 0.33 0.66 0.28 -0.01 
TYPE4 -0.47 0.86 0.05 0.35 -0.16 

EXC -0.43 0.55 0.80 0.39 0.18 
GOOD -0.66 0.47 0.45 0.53 0.73 
FAIR -0.17 0.09 0.12 0. 72 0.95 
POOR 0.06 0.08 0.63 0.16 0.26 

SHAVE WEDGE SAW TYPEl TYPE2 
SHAVE 1. 00 
WEDGE -0.06 1. 00 

SAW 0.61 -0.22 1. 00 
TYPEl 0.86 -0.13 0.51 1. 00 
TYPE2 0.91 -0.06 0.39 0.67 1. 00 
TYPE3 0.20 -0.04 0.75 0.30 0.02 
TYPE4 0.28 -0.46 0.57 0.27 0.06 

EXC 0.49 -0.23 0.81 0.69 0.20 
GOOD 0.84 -0.15 0.31 0.95 0.72 
FAIR 0.88 -0.11 0.25 0.72 0.97 
POOR 0.57 0.28 0.88 0.44 0.35 

TYPE3 TYPE4 EXC GOOD FAJ:R 
TYPE3 1. 00 
TYPE4 0.40 1. 00 

EXC 0.84 0.59 1. 00 
GOOD 0.11 0.27 0.52 1. 00 
FAIR -0.08 0.01 0.17 0.80 1. 00 
POOR 0. 72 0.33 0.68 0.24 0.19 

POOR 
POOR 1. 00 

TABLE 34. 
RESULTS OF CORRELATION TEST 6: 

CORRELATION MATRIX FOR HEARTH/PERIPHERY AREA 
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GRADIENT CUT GRAVE PERFORATE SCRAPE 
GRADIENT 0.00 

CUT 0.05 0.00 
GRAVE 0.41 0.85 0.00 

PERFORAT 0.85 0.41 0.90 0.00 
SCRAPE 0.99 0.78 0.55 0.09 0.00 

SHAVE 0.50 0.60 0.33 0.10 0.01 
WEDGE 0.75 0.36 0.74 0 .13 0.85 

SAW 0.98 0.52 0.14 0.26 0.46 
TYPEl 0.11 0.35 0.07 0.20 0.05 
TYPE2 0.95 0.89 0.79 0.05 0.00 
TYPE3 0.98 0.43 0.07 0.51 0.97 
TYPE4 0.24 0.01 0.91 0.39 0.70 

EXC 0.29 0.15 0.02 0.34 0:66 
GOOD 0.08 0.24 0.26 0.18 0.04 
FAIR 0.68 0.82 0.78 0.04 0.00 
POOR 0.89 0.85 0.09 0. 71 0.53 

SHAVE WEDGE SAW TYPEl TYPE2 
SHAVE 0.00 
WEDGE 0.89 0.00 

SAW 0.11 0.61 0.00 
TYPEl 0.01 0.77 0 .20 0.00 
TYPE2 0.00 0.89 0.34 0.07 0.00 
TYPE3 0.64 0.92 0.03 0.47 0.97 
TYPE4 0.51 0.25 0.14 0.52 0.88 

EXC 0.22 0.58 0.01 0.06 0.64 
GOOD 0.01 0.73 0.45 0.00 0.04 
FAIR 0.00 0.80 0.55 0.04 0.00 
POOR 0.14 0.50 0.00 0.28 0.39 

TYPE3 TYPE4 EXC GOOD FAIR 
TYPE3 0.00 
TYPE4 0.33 0.00 

EXC 0.01 0.13 0.00 
GOOD 0.80 0.51 0.19 0.00 
FAIR 0.85 0.98 0.70 0.02 0.00 
POOR 0.04 0.42 0.06 0.57 0.65 

POOR 
POOR 0.00 

TABLE 35. 
RESULTS OF CORRELATION TEST 6: 

PROBABILITY MATRIX FOR HEARTH/PERIPHERY AREA 
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CUTl CUT2 CUT3 CUT4 GRAVEl 
CUTl 1.000 
CUT2 0.171 1. 000 
CUT3 0.090 0.397 1.000 
CUT4 0.243 0.046 -0.043 1. 000 

GRAVEl 0.450 0.044 0.128 0. 071 1.000 
GRAVE2 0.100 0.216 0.409 0.053 0.408 
GRAVE3 0.134 -0.096 -0.139 -0.191 0.355 
GRAVE4 0.109 0.697 0.512 0.185 0.093 

PERFl 0.147 -0.099 -0.190 0.074 0.303 
PERF2 -0.125 -0.012 -0.217 0.044 -0.341 
PERF3 -0.147 -0.161 -0.107 0.681 -0.088 
PERF4 0.062 0.529 0.229 -0.045 0.013 

SCRl 0.266 -0.152 -0.272 0.012 -0.005 
SCR2 -0.108 -0.022 -0.272 0.569 -0.084 
SCR3 0.172 0.420 0.500 0.162 0.040 
SCR4 0.157 -0 .117 -0.036 -0.203 0.319 

SHAVl 0.213 -0.264 -0.403 0.496 -0.038 
SHAV2 0.096 0.503 0.393 0.213 -0.086 
SHAV3 0.041 0.704 0.615 0.122 -0.121 
SHAV4 0.390 -0 .13 9 -0.223 -0.092 0.094 

WGl 0.194 -0.193 -0.155 -0.101 -0.127 
WG2 -0.086 0.129 -0.065 0 .133 0.030 
WG3 0.284 -0.004 0.457 -0.147 0.568 
WG4 0.284 -0.004 0.457 -0.147 0.568 

SAWl 0.270 -0.212 0.019 0.320 0.017 
SAW2 
SAW3 
SAW4 

GRAVE2 GRAVE3 GRAVE4 PERFl PERF2 
GRAVE2 1.000 
GRAVE3 0.229 1. 000 
GRAVE4 0.202 -0.095 1. 000 

PERFl 0.181 0.666 -0.176 1. 000 
PERF2 -0.232 -0.148 -0.284 -0.178 1.000 
PERF3 0.064 -0.054 -0.073 0.231 0.032 
PERF4 0.286 -0.201 0.282 -0.231 -0.196 

SCRl -0.181 -0 .114 -0.311 0.016 0.531 
SCR2 0.221 -0.207 -0.129 0.181 0. 371 

SCR3 0.301 0.238 0.651 0 .131 -0.205 
SCR4 0.222 0.812 -0.101 0.756 -0.222 

SHAVl -0.098 0.112 -0.208 0.251 0.265 
SHAV2 0.243 -0.053 0.591 -0.055 0.150 
SHAV3 0.293 -0.075 0.890 -0.137 -0.222 
SHAV4 0.002 0.447 -0.153 0.263 -0.065 

WGl -0.120 -0.078 -0.106 -0.052 0.199 
WG2 0.361 0.078 0.040 0.024 0.121 
WG3 0.619 -0.054 -0.073 -0.100 -0.161 
WG4 0.619 -0.054 -0.073 -0.100 -0.161 

SAWl -0.082 0.292 -0.153 0.292 -0.032 
SAW2 
SAW3 
SAW4 

TABLE 36. 
RESULTS OF CORRELATION TEST 7: 

CORRELATION MATRIX ENERGY TYPES I - IV 
Table concludes next page. 
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PERF3 PERF4 SCRl SCR2 SCR3 
PERF3 1.000 
PERF4 -0.155 1.000 

SCRl -0.152 -0.390 1. 000 
SCR2 0.635 0.044 0.340 1.000 
SCR3 -0.053 0.004 -0.260 -0.158 1.000 
SCR4 -0.058 -0.214 -0.100 -0.227 0.214 

SHAVl 0.508 -0.350 0.581 0.674 -0.042 
SHAV2 0.265 0.151 0.067 0.328 0.560 
SHAV3 -0.057 0.297 -0.301 -0.105 0.828 
SHAV4 -0.087 -0.103 0.278 -0.014 0. 071 

WGl -0.060 -0.224 0.557 0.221 -0.077 
WG2 -0.093 0.282 0.032 0.380 0.147 
WG3 -0.042 0 .112 -0.042 -0.069 -0.053 
WG4 -0.042 0.112 -0.042 -0.069 -0.053 

SAWl 0.418 -0.324 0.174 0.047 0.020 
SAW2 
SAW3 
SAW4 

SCR4 SHAVl SHAV2 SHAV3 SHAV4 
SCR4 1.000 

SHAVl -0.042 1. 000 
SHAV2 -0.026 0.247 1. 000 
SHAV3 -0.079 -0.173 0.681 1.000 
SHAV4 0.405 0.453 0.053 -0 .119 1. 000 

WGl -0.083 0.562 0.095 -0.083 0.698 
WG2 -0.129 0.161 0.041 0 .119 -0.194 
WG3 -0.058 -0.230 0.025 -0.057 -0.087 
WG4 -0.058 -0.230 0.025 -0.057 -0.087 

SAWl 0.259 0.382 0.047 -0.120 0.058 
SAW2 
SAW3 
SAW4 

WGl WG2 WG3 WG4 SAWl 
WGl 1. 000 
WG2 -0. 091 1. 000 
WG3 -0.060 -0.093 1. 000 
WG4 -0.060 -0.093 1. 000 1.000 

SAWl -0.126 -0.195 -0.087 -0.087 1.000 
SAW2 
SAW3 
SAW4 

SAW2 SAW3 SAW4 
SAW2 1.000 
SAW3 1. 000 
SAW4 1.000 

TABLE 36 (concluding page). 
RESULTS OF CORRELATION TEST 7: 

CORRELATION MATRIX ENERGY TYPES I - IV 
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CUTl CUT2 CUT3 CUT4 GRAVEl 
CUTl 0.000 
CUT2 0.414 0.000 
CUT3 0.670 0.049 0.000 
CUT4 0.242 0.827 0.839 0.000 

GRAVEl 0.024 0.835 0.541 0.735 0.000 
GRAVE2 0.635 0.299 0.042 0.801 0.043 
GRAVE3 0.523 0.647 0.506 0.361 0.081 
GRAVE4 0.606 0.000 0.009 0.377 0.659 

PERFl 0.484 0.636 0.363 0. 726 0.141 
PERF2 0.553 0.954 0.299 0.835 0.096 
PERF3 0.485 0.443 0.609 0.000 0.675 
PERF4 0.769 0.007 0.270 0.831 0.952 

SCRl 0.198 0.468 0.189 0.956 0.981 
SCR2 0.609 0.917 0.188 0.003 0.690 
SCR3 0.410 0.036 0 .011 0.440 0.849 
SCR4 0.454 0.578 0.865 0.331 0.121 

SHAVl 0.308 0.203 0.046 0.012 0.857 
SHAV2 0.648 0.010 0.052 0.306 0.682 
SHAV3 0.846 0.000 0.001 0.562 0.563 
SHAV4 0.054 0.507 0.283 0.660 0.653 

WGl 0.353 0.355 0.459 0.631 0.544 
WG2 0.682 0.539 0.756 0.526 0.886 
WG3 0.168 0.984 0.022 0.483 0.003 
WG4 0.168 0.984 0.022 0.483 0.003 

SAWl 0 .192 0.310 0.929 0 .119 0.937 
SAW2 
SAW3 
SAW4 

GRAVE2 GRAVE3 GRAVE4 PERFl PERF2 
GRAVE2 0.000 
GRAVE3 0.272 0.000 
GRAVE4 0.334 0.651 0.000 

PERFl 0.385 0.000 0.401 0.000 
PERF2 0.265 0.480 0.170 0.394 0.000 
PERF3 0.760 0.797 0.727 0.266 0.879 
PERF4 0.165 0.335 0.171 0.268 0.348 

SCRl 0.386 0.587 0.131 0.941 0.006 
SCR2 0.288 0.321 0.539 0.386 0.068 
SCR3 ·{). 143 0.252 0.000 0.533 0.326 
SCR4 0.286 0.000 0.630 0.000 0.285 

SHAVl 0.640 0.594 0.318 0.227 0.200 
SHAV2 0.242 0.800 0.002 0.796 0.476 
SHAV3 0.155 0.723 0.000 0.512 0.286 
SHAV4 0.994 0.025 0.467 0.204 0.759 

WGl 0.567 0. 711 0.614 0.806 0.340 
WG2 0.076 0. 711 0.849 0.908 0.566 
WG3 0.001 0.797 0.727 0.635 0.442 
WG4 0.001 0.797 0.727 0.635 0.442 

SAWl 0.696 0.157 0.464 0.157 0.880 
SAW2 
SAW3 
SAW4 

TABLE 37. 
RESULTS OF CORRELATION TEST 7: 

PROBAB:IL:CTY MATR:CX ENERGY TYPES :I - :CV 
Table concludes next page. 
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PERF3 PERF4 SCRl SCR2 SCR3 
PERF3 0.000 
PERF4 0.459 0.000 

SCRl 0.470 0.054 0.000 
SCR2 0.001 0.836 0.096 0.000 
SCR3 0.801 0.985 0.209 0.452 0.000 
SCR4 0.785 0.304 0.635 0.275 0.303 

SHAVl 0.010 0.087 0.002 0.000 0.841 
SHAV2 0.201 0.470 0.749 0.109 0.004 
SHAV3 0.785 0.149 0.143 0.617 0.000 
SHAV4 0.681 0.625 0.178 0.947 0.735 

WGl 0.775 0.282 0.004 0.289 0. 716 
WG2 0.657 0.172 0.881 0.061 0.482 
WG3 0.843 0.593 0.843 0.743 0.801 
WG4 0.843 0.593 0.843 0.743 0.801 

SAWl 0.038 0 .114 0.406 0.824 0.923 
SAW2 
SAW3 
SAW4 

SCR4 SHAV1 SHAV2 SHAV3 SHAV4 
SCR4 0.000 

SHAVl 0.843 0.000 
SHAV2 0.903 0.235 0.000 
SHAV3 0.706 0.409 0.000 0.000 
SHAV4 0.045 0.023 0.802 0.570 0.000 

WGl 0.693 0.003 0.652 0.693 0.000 
WG2 0.539 0.442 0.846 0.571 0.352 
WG3 0.785 0.268 0.905 0.785 0.681 
WG4 0.785 0.268 0.905 0.785 0.681 

SAWl 0 .211 0.060 0.822 0.567 0.782 
SAW2 
SAW3 
SAW4 

WGl WG2 WG3 WG4 SAW1 

WGl 0.000 
WG2 0.666 0.000 
WG3 0. 775 0.657 0.000 
WG4 0. 775 0.657 0.000 0.000 

SAWl 0.549 0.349 0.679 0.679 0.000 
SAW2 
SAW3 
SAW4 

SAW2 SAW3 SAW4 

SAW2 0.000 
SAW3 0.000 
SAW4 0.000 

TABLE 37 (concluding page). 
RESULTS OF CORRELATION TEST 7: 

PROBABILITY MATRIX ENERGY TYPES I - IV 



AREA CUT GR. PERF. 

TI! Scrape 
NORTH 

I 
CEN-
TRAL 

G 

SOUTH 

ABBREVIATIONS: 
E = EXCELLENT 
G = GOOD 
F = FAIR 
P = POOR 

GR. = GRAVE 
PERF. = PERFORATE 

SCRAPE 
Wedge 

Shave 
I 

G 

F 

I 

II 

G 
p 

I = HAMILTON ENERGY TYPE I 

SHAVE 
Saw 
III 

II 
G 
F 

TI! 
G 

F 

II = HAMILTON ENERGY TYPE II 
III = HAMILTON ENERGY TYPE III 
IV = HAMILTON ENERGY TYPE IV 

WEDGE SAW I II III rv E G 
F III 

p E G p F 
G 

F 

I I 

Significant correlations are indicated: see Tables 24 - 29 for 
strength and p values for these correlations. 

F 

TABLE 38. SUMMARY RESULTS OF CORRELATION TEST 5. 
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