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ABSTRACT 

Spatial analysis of tools and debitage classes from a Late 

Archaic-Early Woodland butchering activity area at the Hawthorn 

site show5 the presence of a stone tool kit composed of both 

expedient and curated items. B1faces and flake technologies are 

included in both expedient and curated assemblages. Both tool 

use and tool disposal contexts must be considered to discern the 

expedient and curated technologies. 

Paper presented at the 1985 Middle Atlantic Archaeological 
Conference, Rehoboth Beach, Delaware. 
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INTRODUCTIOtl 

The purpose of this paper is to explore the interpretations 
that can be developed from the detailed analysis of spatial 
distributions or debitage and tools from a single activity area 
at the Hawthorn site. While much of this analysis has as its 
goal the simple reconstruction of limited spctial patterns of 
human tool-making and tool-use, these kinds of reconstructions 
can reveal interesting insights about the more general role of 
technology's role in adaptations. AlSO, the interpretations of 
the functional data have important implications for our use of 
certain projectile point styl~s a8 chronological markers. In 
some ways, this paper expands upon a paper (Bachman and Custer 
1984) given at last year's HAAC ~~ich generally addressed the 
relationships among data on projectile point morphology, use­
wear. and activity area context from the Hawthorn site. My 
purpose here is to focus more specifically upont"hese data from a 
single limited-funotion activity area. 

Excavations at the Hawthorn site ~ere carried out by the 
University of Delaware Center for Archaeological Research and 
~ere funded by the Delaware Department of Tra~sportation and the 
Federal Highway Admin13tration. 1 especially thank Kevin 
Cunningham and Daniel Griffitb for their help and support of ~he 
project. I also' thank Colleen DeSantis and Mark Shaffer," who 
worked on the entry of the data into the computer, and David 
Bachman, who did most of the ~~taloging. 

SITE CONTEXT 

The following discussion is abstracted from the original 
site report <Custer and Bachman 1984) and a recent summary 
(Bachman and Custer 1981i). The Hawthorn aite is located in the 
Delaware High Coastal P]ain apprOXimately five kilometers south 
of the Fall Line. It is also within five kilometers of 
Churchroans Marsh, a large estuarine marsh complex that is the 
t'ocus of intensive prehistorio settlement (Custer 1982). On a 
more detailed level, the Ha~thorn site is located adjacent to a 
small springhead that feeds an unnamed tributary of the White 
Clay Creek (Figure 1). The Hawthorn site was discovered during 
Phase II testing of an 18th-20th century farmstead when 
prehistoric artit'acts were di.scQvered in a buried 5011 horizon 
that showed some pedogenic development. A small pit feature was 
also encountered during the test excavatjcns and was interpreted 
as an indication that s portion of the site may have contained in 
~~ deposits. Phase III data recovery excavations consisteo of 
55 five-f'oot :squares and focused on the area containing the iJl 
~fiJl feature." 

Phase III excavations revealed that pre:histor1c ad ~ fa"h 



were located within a buried ~horiz6n. Pedological analysis
 
revealed the presence of 91ay skins and incipient blocky
 
structure (Custer and Bachman 1!&q:Appendix I) which indicated
 
that the B-horizoD had been intact as an old land surface
 
approximately ~OOO - 5000 years ago and had ~ been sUbject to
 
erosion or disturbance since that dat&,~ Furthermore, t.he buried
 
B-horizon was buried rather qUickly by'slopewash during the post..
 
3000 Be time period. LRter additional slopewash buried the site
 
even deepers"Uch that a portion of the site approximately 10 - 20
 
cm thick was protected from later plow disturbance. Artificial
 
burial by driveway construction further protected the site from
 
later historic erosion and mixing. Clearly, there are no
 
empirical data from the analysis of the _epositional context of
 
the artifacts to suggest that any mixing of the site.
 

Figure 2 shows three clear-cut activity areas that were 
delineated from the analysis.f the distribution of various 
classes of artifacts and features. Area I includes a small pit 
feature that appears to have been associated with the processing 
of nuts and seeds, a discarded axe which showed striations 
indicative of reuse as a plant processing tool, concentrations of 
fire-cracked rock, concentrations of charred hickory nut hulls, 
and concentrations of charped Chenopodium and Amaranth seeds. 
All seotions of the site were subjected to analysis for the 
~resence of these ecofactsj therefore, their presence in this 
area of the site is not a result of analytical bias or re­
deposition. Area II was characterized by a variety of projectile 
points, cutting and scraping tools that had been broken in use 
and discarded, and some debitage. Small debitage from 
resharpening of tools was also especially abundant in the 
flotation samples from this section of the site. This area will 
be the sUbJeot of the more intensive analysis presented below. 
Area III was characterized by the presence of an oval ring of 
stones that is similar to feat4res identified as tent-rings at 
other sites. The area within. the tent ring structure was free of 
artifacts, but did have some associated accumulations of flakes 
and discarded and rejected tools were found adjacent to the 
struoture. 

In general, three clearly defined, activity areas were 
present at the site. One was associated with processing of plant 
foods, another seems to be a butchering and animal resource 
processing area, and the third seems to be a temporary 
residential area with aS300iated tool kit refurbishing 
activities. The presence of these clearly defined actiVity areas, 
supports the contention that the artifact distributions are not' 
mixed. In fact, the presence of concentrations of charred 
hickory nut hulls and seed reamins in pits and in general 
excavation levels indicates very little redeposition of even very 
small artifacts and ecofacts at the site within ·the buried soil. 
Refitted artifacts link together the separate actiVity areas and 
indicate that all three activity areas represent the same 
occupations of the site. Also, the discrete nature. of the .'i 

artifact associations within the activity areas argues against 
multiple occupations of the site. Thus, the data on artifact 
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distributions indicate that the assemblage of artifacts from the 
Hawthorn site represents a single, short-term ocoupation of the 
site. The burial ot the site was quick enough to preserve 
activity areas, but was of sufficiently low energy to not destroy 
artifacts associations and features. In sum, the data from the 
Hawthorn Bite provide an oppurtunity to consider patterns of 
stone tool utilization from a fairly large area at a very limited 
point in time. 

ftl51AICH QUESTIONS AND METHODS or ANALYSIS 

In the remainder of this paper, I will consider the, spatial 
distribution of various funotional classes of tools and debitage 
for Area II, one of the three disorete activity areas noted 
above. Area II was initially characterized as a butchering area 
with some associated tool refurbishing (Custer and Bachman 
1984:111-112) and was chosen for further analysis because it 
seemed to be a good area to investigate the relationships ~nong 

tool morphology, use-wear attributes, and raw material 
preferences. Abundant debitage was present in one portion of the 
activity ~ea and not in another (Custer and Bachman 1984:101, 
103-104) and tools of differing functions were scattered among 
the debitage (Custer and Baohman 1984:94-95). These patterns, 
which seemed to be apparent from the initial analysis were 
interesting and warranted further stUdy. Speoifically, the 
spatial and funotional data from Area II were used to .consider 
two basic questions: 1) the relationships among projectile point 
morphologies, tool function, and raw materials (Table 1), and; 2) 
the spatial organization of butchering activities and directly 
related. tool manufaoturing activities. Analysis of these 
questions required spatial plotting of varied artifacts classes. 

The spatial distributions noted in the original report were 
analyzed by using artifacts counts for each 5-foot square. 
However, the counts from 5-foot squares represont aggregated data 
because the minimum provenience unit excavated at the site was a 
1-foot square. For the purposes of this paper, the 1-foot square 
counts will be used as the basic analytical unit for the study of 
Area II. This finer scale data allowed a closer discrimination 
of spatial patterning within the actiVity area. 

The fine-scale artifact counts and grid coordinates of the 
1-foot squares were entered into an IBM-XT computer using the 
Ashton-Tate dBASE III software. The dBASE III system was then 
used to create a series of mapping files which were fed ~nto the 
Golden Software· PC Mapping Package. This package smoothed the 
data, computed moving averages, and plotted three-dimensional 
maps of artifact density distributions. The artifact density 
plots were then combined with one another, and with plots of 
different functional tool classes, for analysis. Functional tool 



Table 1: Point Types, Functions, and Raw Materials 

Point Type Function Wear PatterllS Raw Material 

----------_._.-------_. ­
Side-notched slicing asymmetrical blade; quartz 

and corner­ knife edge rounding, flake 
notched ridge polish1ng,stri ­

ations parallel to 
edge 

Large heavy cut­ transverse fractures; ironstone, 
stemmed Ung twist and snap breaks; quartzite 

edge crushing 

Small projectile impact fractures; distal argillite, 
stelIlIlled points polishing jasper 

Broadspear mutli ­
function 

varied wear 
shal'pening 

patterns; re­
across trans­

quartZite, 
jasper, 

verse fractures rhyolite 

Source: Bachman and Custl~r 1984; Custer and Bachman 1984 

'. classes \o1ere taken from data in the original report (Bachman and 
Custer 1984:7lJ-87, Append:1x III). 

The first step in the analysis of the Hawthorn site data was 
to generate some descriptive statjstic8 and crosstabulations of 
artifact categories, raw materials, and presence/absence of 
cortex. Presence/absence of cortex was noted in order to 
distingUish initial cobbl,e reduction activi ties. Table 2 shows 
the distr-ibution of cor'tex and raw materials among flakes and 
total tools and Table:3 shows the S2.me distribution data for 
flake tools. These tables show that artifacts without cortex 
predominate in the assl:mbla.ge and that quartz, jasper, and 
ironstone debitage compri:,e the majority of the flakes. Table 1.1 

shows a crosstabulation of raw materials and biface and flake 
tool counts within. four rr.ajo!' functional cat.egories. These four 
categories are based on use-wear types and !'epl'esent the 
follOWing activities: cutti.ng, slid.ng, scraping - final 
butchering and processing; heavy cutting - in.it.ial butchering 
(cutting and dismembering of the carcass); projectile points 
damaged points brought back to the site 1n carCC:lsses or as part 
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Table 2: Flakes and Total Tools by Raw Material and Cortex ­
Area II 

Artifact Class Cortex No Cortex Total 

All Tools 11 31 42 

Q'..l.artz Flakes 158 1291 1449 

Quartzite Flakes 0 167 167 

Chert Flakes 25 62 ffl 

Jasper Flakes 38 200 238 

Rhyolite Flakes 0 35 35 

Argillite Flakes 3 38 41 

Ironstone Flakes 0 222 222 

Tota.l 335 1961 2296 

Table 3: Flake Tools by Raw Materials and Cortex - A.rea II 

Raw Material Cortex No Cortex Total 

Quartz o 4 4 

Quartzite 1 c 1 

Rhyolite 1 o 1 

Total 2 4 6 

of tool kits to be discarded; manufacturing rejects - bifaces 
which have failed the reduction, or resharpening process. Table 
~ has insufficient data for a chi-square test, but SUbjective 
observation seems to indicate that quartz predominates in the 
cutting, slicing, scraping category. A broader perspective can 
be obtained by considering the same crosstabulation for the total 
site data (Table 5). The broader site data supports the 
association of quartz with the cutting, slicing, ~craping 

category. Further associations indicated by the total data set 
are jasper and argillite with projectile points, quartz and 
ironstone with manufacturing rejects, and ironstone with heavy 
cutting. When the raw material data are grouped tbey can be 
analyzed with a chi-square test (Table 6). The chi-square 
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Table 4: Biface and Flake Tool Categories by Raw Material ­
Area II 

Raw Material Cutting, 
Slicing, 
Scraping 

Quartz 13 

Quartzite 3 

Chert 0 

Jasper 1 

Argillite 2 

Ironstone 0 

Total 19 

Projectile 
Points 

1 

0
 

0
 

3 

1
 

6
 

Manufacturing Heavy Total 
Rejects Cutting 

3 1 18 

0 4 

1 0 1 

6 

0 0 3 

2 1 
I 4 

7 1~ 36 

'l'8bll ,. Biface and Flakla '1'001 Categories by Raw Materials ­
All Areas 

Raw Material	 Cutti.ng, 
Slicing, 
Scraping 

Quartz 23 

Quartzite lJ 

Chert 

Jasper 10 

Argi11ite 3 

Ironstone 0 

Total	 41 

Projectile 
:Points 

0 

0 

7 

6 

1 

15 

~1anu fae tur ing 
Rejects 

5 

0 

1 

1 

1 

6 

14 

Heavy Total 
Cutting 

IJ 33 

4 8 

2 lj 

2 20 

0 10 

7 14 

19 89 

7
 



Tlbl. 61 Collapsed Data Matrix - Biface and Flake Tool 
Categories by Raw Materials 

Raw Material	 Cutting, Projectile Manufacturing Heavy Total 
Slicing, Points Rejects Cutting 
Scraping 

Quartz and 
Quartzite 27 (19) 1 (7) 5 (6 ) 8 (9) 41 

Cryptocrys­
talline 11 (11 ) 7 (4) 2 ( 4) 4 (5) 24 

Argillite 3 (5) 6 (1) (2) 0 (2 ) 10 

Ironstone 0 (6) 1 (3) 6 (2) 7 (3) 14 

Total 41 15 14 18 89 

Number in parentheses is expected value. 

statistic equaled 45.28 (d.o.f.=9, p<.OOS) and indicates that the 
associations noted above are statistically significant. These 
associations were used to guide the spatial analysis ·within Area 
II. 

The first step in the spatial analY5is was to plot the total 
flake and total tool distributions for Area II and these are 
shown in Figures 3 and 4. The tools are also noted by functional 
category in Figure 4. It can be seen that there are low numbers 
of both flakes and tools in the southeastern corner of Area II. 
The southwestern area a1$0 has few flffi{es, but does' oontain 
numerous tools. In general, tbe tools are clustered in tight 
coqoentrations in the southw~stern corner of the block. In the 
northeastern area there is a diffuse scatter of tools with a 
small cluster along the northern edge of the block. For purposes 
of analysis, Area II was divided into two sub-areas based on the 
types of tool distributions (Figure ~). Sub~area'A is 
characterized by tight and discrete tool clusters while Sub-area 
B is characterized by a mbre diffuse scatter. Table' 7 shows a 
crosstabulation of tool use categories between the two areas. A 
chi-square t.cst showed no dependence between the variables (chi­
square:1.17, d.o.f.=3, p>.75), indicating that the two areas were 
generally similar with respect to the types of tools found in 
each area. Overall, cutting, slicing, and scraping tools 
predominated in both sub-areas supporting the initial 
identification of Area II as a butchering looale. However, the 
different nature of the distributions in eacb sub-area (tight 
clusters in Sub-area A and diffuse scatter in Sub-area B) still 

B
 



F1GUHE J
 

TOTAL FLAKES
 



FIGURE 4 

KEY 

o - Cutting, Slicing,
Scraping 

X - Projectile Points 

• - Manuracturing Rejects 
, - Heavy Cutting 

SUb-area A 

1 t 

l'"--f 

Sub-a:t>ea B 

j
j
j
j
j
j
j
j
j
j
j
j
j
j
j
j
j
j
j
j
j
j
j
j
j
j
j
j
j
j
j
j
j
j
j
j
j
j
j
j
j
j
j
j
j
j 

J 



remains to be explained. 

Analysis of debit age characteristics was undertaken to see 
it' there were any patterns that corresponded to the tool 
distribution differences between the sub-areas. Comparison of 
Figures 3 and 4 shows that the dividing line between the two sub­
areas 1s characterized by the largest accumulations of flakes. 
Indeed, the majority of the clustered tool distributions co-occur 
with dense flake concentrations. 

The distribution of fl~ceB with and without cortex was also 
considered because the presence/absence of cortex c,an show 
different reduction activities among cobble-based lithic 
industries. For example, high proportions of flakes with cortex 
indicate either early stage bifa.ce reduction or the production of 
cores (Custer et al. 1981). Given the low frequency of early 
stage bifaces at the Ha'loi~horn site (Custer and Bachman 1981l: 62­
71), the presence of cortex on flakes at the Hawthorn site 
indicates core and flak'e producti.on (for further supporting data 
see Custer and Bachman i98li:70-74). Figure 5 shows the 
distribution of flakes with cortex and Figure 6 shows the 
distribution of flakes without cortex. The distribution of 
flakes with cortex is si!!nllar to that of t.otal flak,es with a few 
gentle peaks along the dividing line between the two Bub-areas 
and a concentration in the southeastern corner of the block. On 
the other hand, flakes 'loI':i.th no cortex show a series of discrete 
concentrations throughout Sub-area A (Figure 6). The differ'ent 
distributions in Figures 5 and 6 suggest that limited cobble core 
preparation took place 1n the southeast and central sections' of 
Area II producing a diffuse scatter of cortex flakes. On the 
other hand a series of discrete reductions of non-cortex cores, 
and resharpening and redl.Iction events, took place thl'oughout Sub­
area A producing the sha:rp peaks noted in Figur'e 6. 

A total of seven cores were recovered from the two 5-foot 
squares 1n the southwest corner of Sub-area A compared with 3 
total cores from the remaining 8 squares of Area II and 25 total 
cores from the remaining !l5 squares of the total site. Clearly, 
the density of cores in Sub-area A is higher' than that of either 
the 13ntire site or t.he remainder of Ar'ea II. This concentratloo 
of cores in Sub-area A would support the argument that cores were 
initially shaped from cobbles in the southeast corner of Sub-area' 
B and then were reduced in Sub-area A. All of the cores from 
Area II ar'e quartz and all could still produce usable flakes. 
Furthermore, the quartz flake tools from Area II all lack oortex 
although 50% of the cores retained cortex 00 one end. These 
observations seem to indicate that quartz cobbles were prepared 
for use as cores by remo~ing 'the cortex on one end. Then, flakes 
were struck off from the non-cortex end of the core in aD 
adjacent portion of Area II. When sufficient flakes had been 
produced, the cores were discarded and not curated, even though 
Lhey could still produce usable fl~kes. 

Plots of different raw material types and the presence and 
absence of cortex within them was also undertaken to help sort 
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out patterning in Area II. Figures 1 and 8 show the distribution 
of quartz flakes with and without cortex and these distributions 
are ~imilar to those for total artifacts (Figures 3 and 5). This 
is not surprising given the fact that quartz flakes comprise the 
bulk of the artifact assemblage (see Table 2). Consequently, the 
interpretations for the total flake assemblage noted above can be 
generalized to the quartz assemblage. Figures 9 ~~d 10 show the 
distribution of chert cortex and non-cortex flakes. When 
compared with each other, these distributions appear to be mirror 
images - the peaks in one match the valleys in the other. The 
distribution of chert flakes with cortex shows some cobble core 
preparation associated with the area of quartz core production 
and a second concentration is noted near the northern border of 
the block. Both concentrations may be viewed as core 
preparation; however, the presence of one chert early stage 
biface in Area II indicates that some limited initial stage 
manufacturing of chert bifaces was taking place in Sub-area A. 
The distribution of jasper flakes with and without cortex can 
also be studied and are shown in Figures i1 an_ 12. The 
distribution of jasper cortex flakes (Figure 1') shows a cluster 
in the core preparation arEa as well as smaller concentrations in 
the central area with the greatest overall frequency of flakes. 
The presence of two jasper biface rejects in the central area 
(Figure 4) shows that some of these flakes may be related to 
limited biface reduction. The distribution of non-cortex flakes 
shows a series of sharp peaks within Sub-area A. These peaks 
match those io the total flakes distribution and probably 
indicate discrete episodes of core and biface reduction. An 
especially interesting feature of the jasper non-cortex 
distribution is the presence of a small "plateau" of jasper 
flakes in the northeast corner of Sub-area B. This part of Sub­
area B is an area of' low artifacts density for all materials 
except. jasper non-cortex flakes. The implication of this anomaly 
will be discussed later. 

There is an insiffucuent number of flakes of other raw 
materials with cortex to warrant plotting cortex and non-cortex 
flakes (see Table 2); however, the total flake distributions of 
other materials can be plotted. Figure 13 shows the distribution 
of quartzite flakes and concentrations are noted on the eastern 
edge of the site partially overlapping the core production area. 
None of the quartzite flakes have cortex (Table 2); therefore, 
the concentration.f quartzite flakes must be relate. to 
something other than core preparation. 

Three non-local lithic raw materials were present in the 
Hawthorn assemblage (argillite, rhyolite, and ironstone) and they 
have interesting distrib~tion patterns. Figure 14 sLows the 
distribution of ironstone flakes. Experimental studies currently 
under way at the University of Delaware Center for Archaeological 
Research have shown that ironstone js a brittle material and that 
flakes from this material usually crumble upon detachment from 
the core. Consequently, the flakes are not usable as tools and 
their presence indicates episodes of biface reduction or 
resharpening. There are several ironstone bifaces rejects and 
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disoards present at t:~e Hawthorn site (Custer and Bachman 
19B1I:64-67> and the numerous peaked concentrations in Figure 111 
are probably representative of individual episodes of biface 
reduction or resharpen1ng. The presence of a few discarded 
points and related bifac~s in Area II under'scores the validity of 
this interpretation. The distributions of argillite and rhyolite 
flakes (Figures 15 and 16) are different from that of ironstone 
and they show a limited number of peaked concentrations in the 
southwest corner of Area rI. In almost all cases in the Delaware 
High Coastal Plain, debitage from these materials is derived 
exclusively from late stage biface produotion and maintenance 
(Custer 1984a), and the material from the Hawthorn site is no 
exception (Custer and B~chman 1984:68-74). Therefore, the peaked 
concentrations in Figures 15 and 16 are associated with biface 
manufaoture. The rhyolite distribution is especially interesting 
because no bifaces made from rhyolite were found at tbe site. 
Consequently, the rhyolite debitage represents the maintenance of 
tools which were probably later removed from the site. 

The final flake category distribution plotted was debitage 
from flotation· samples (Figure 17). A concentration in the 
southeastern corner or the site can be noted. This concentration 
is associated with the ublank ft spot in the overall flake 
distribution (Figure 3) and can be interpreted as an area of 
int~n~ive tool resharpening. 82% of the flotation debitage was 
quartz. 

DISCUSSION 

Figure 18 ShOHS a summary of the distribution data 
described above. Noted on Figure 18 are the varied "patches" of 
artifacts of varied functions and raw materials. Figure 19 shows 
the inferred activity areas which CiiJ.n be matched up with the 
distributions noted in Figure 18. The blank spot,· measur'iog 
approximately 5-feet by 1D-feet, on the eastern edge of Area II 
is interpreted here as the actual butchering work area. Binford 
(1983: 165-172) notes numerous ethnogr'aphic examples of butchering 
work areas where the Elctive work area is reJatively devoid of 
artifacts. Usually, the work area 113 then surrounded by areas 
with more numerous artlfacts related to the but<::bering p~ocess 

itself and to maintenance of the butchering tools (Binford 
1983:170, Fig. 109). The data from the Hawthorn site match with 
one-half of such a distribution. It is unfortunate that the 
remainder of· the distribution to the east was destroyed by 
construction of an aooe~lS road. Some artifacts were round within 
the blank spot and, ine:luded numerous quartz cut ting, slIcing, and 
scraping tools, jasper flakes without cortex, and resharpening 
debitage. The quartz tools and jasper flakes are not clustered 
together and arc m03t likely tools used in the final stages of 
butchering. These t.ools were then diseal'ded haphazardly 
immediately within the butohering work area. Some of these tools 
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are broken, but other's :3.re not. The concentration of quartz 
resharpening debitage i:n tbe same area reveals that the quartz 
cutting tools were being retouched .l'tl.-tlU.n. the butcher:lng work 
area and ma}' have been re.9harpened during the butchering process. 

A variety of activities were t.aking place adjacent to the 
actual butchering work area. In Sub-arca B, quartz and chert 
cores were being prepared and reduced to prodt.lce flakes, which 
were used for either the butchering itself or for the processing 
of hides, bone, or antler. Much r-€wol'king and reduction of 
ironstone tools took place as well. Tools were discarded in 
small clusters within this area and these seem to be. "dump3" of 
discards and rejects among the debitage. 

There are some interesting differences in lithic utilization 
patterns between the actual butchering work area and the adjacent 
area. The tools directly associated with the work area are all 
quartz and are primarily associated with the later stages of 
butchering. TIle same types of tools are found in Sub-Area A; 
however, the presence of large ~ounts of ironstone debitage 
indicates the presence of some other tools associated with 
butchering. Ironstone stere~ed points from the- site showed a 
series of wear attributes associc.ted with heavy cutting 
activities that are a part of the early stages of butchering, 
(Custer and Bachman 198iJ·;77-78). Only one fragment of such an 
ironstone tool was found in Area II, but the extensive ironstone 
debitage indicates that at one point during the use of Area II 
the early stage butchering tools were being produced and/or 
refurbished there. The 8_bsence of the il'onstone tools themselves 
in the Area II assemblage indicates that these tools were later 
removed from the area. Analysis of the other major activity 
areas shows the presence of 1 of the broken ironstone early stage 
butchering tools in Area III adjacent to the house feature. Area 
III was characterized a:;; a habitation and tool refurbishing ar'ea 
<Custer and Bachman 19811: 111) where unu.sable tools were culled 
from the tool kits and I would suggest that the ironstone tools 
discarded in Area III hact been used for early stage butchering in 
Area II prior to br'eakagEl and dj.scard. 

Thus, there are two different butchering teol disposal 
patterns at the Hawthor~ site. Early stage butchering tools, 
which are manufactured from non-local matel'ials, are removed from 
their use area upon breakage and are disoarded as part of a 
process of "culling" in another specialized habitation/tool kit 
refurbishing area; Later stage butchering tools, whioh al'e 
almost exclusively manufactured from local cobble materials, are 
discarded immediately upon breakage within their use area 
context. Ba.sed on disposal patterns, the quartz side-notched 
knives roay be viewed as /3xpedient tools with a limited use-life. 
It is even possible that they "'ere manufactur-ed on the site for 
specific purposes. Their use and disposal context is rno~e lik~ 
unretouched flake tools than·bifaces. On the other band, the 
large bifaces manufactured from non-local matc!'ials are part of 
tool kit "baggage" which is more carefully curated (Binford 1979) 
and managed. Also, these curated tools seem to have relatively 
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limited function as early stage butchering tools at the Hawthorn 
site_ Thi~ pattern for ironstone tools also seems to be 
duplicated at other sites (Ward and Dams 1984). 

From the analysis of very localized assemblages, such as 
that from Area II of the Hawthorn site, we can begin to 
understand the disposal and use contexts of stone tools. From 
these contexts it becomes apparent that lithic technologies are 
dynamic systems composed of inward and outward "flows fl of 
materials. Isaac (1984:44) has used a similar view of stone 
technologies to generate a model of Lower Paleolithic 
technologies and Figure 20 shows a revised version of Isaac'a 
model which applies to the technologies from the Hawthorn site. 
There are two basic components to the lithic technologies. A 
curated component (Binford 1979) which is carried from site to 
site as "baggage" and an expedient component which is procured on 
an as-needed basis. Sometimes materials pass from the expedient 
component to the curated component. For example, an expedient 
core or biface may be retained in the curated assemblage and 
removed from the site. Curated materials would enter the 
archaeological record through culling, while expedient materials 
would be simply discarded close to the location of their use. 

Varied tool kits and technologies could be categorized and 
compared on the basis of the relative pl'oportions and 
compositions of curated and expedient components. For example, 
the Late Archaic-Early Woodland Hawthor'n assemblage would have a 
large expedient component whereas a Paleo-Indian assemblage might 
be expected to have a larger curated component (Goodyear 1979). 
Furthermore, the nature of the lithic procurement system 
(cyclical vs. serial - Custer, Cavallo, and Stewart 1983) could 
be considered to further discriminate amorfg technologies on a 
processual·: and organizational basis. 'fhe impor-tant point to 
note, however, is that detailed analyses of disposal and 
functional contexts are necessary to study technologies from this 
perspective. Only from such a perspective can we come to 
understand stone technologies as dynamic systems of adaptation. 

The findings presented above have some additional 
implications for field lnethods arid for our notions of the 
chronological "meanings" of stone tools. First, it should be 
noted that the analysis presented above was based on the use of 
1-foot squares as the m1ni~~ excavation unit. Exact provenience 
techniques'prociuce inte:resting results, and pretty pictures 
(Gross 1974),. but they are not always necessary. Indeed, spatial 
analysis often requires the lumping of the exact provenience data 
into :small spatial units analgcuoS to those used here. Therefore; 
small excavation units (1-foot or .5-meter) provide a middle 
ground for almost all excavation contexts. Similarly, I would 
note that it is no longer appropriate to dig 5-foot, 1-meter, or' 
2-meter excavation units in a data recovery context of 
undisturbed soils. There is almost no time added when swaller 
excavation units are shoveled, and the information return is many 
times greater'. 
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It has already been suggested that there are real problems 
with using stemmed and notched b1faces as chronological markers 
and the data from the Hawthorn site (Bachman and Custer 1984)are 
only onc example of these problems. Although some researcher5 do 
not care for these findings, it is absolut.ely clear that many 
point types viewed as "diagnostic" are not. Furthermore, the 
Hawthorn data show that several styles of bifaces were in use by 
a single oulture at a sIngle point in time. The varied styles 
seem to be linked to specific funotions and the findings 
presented here support this contention by demonstrating that the 
varied bifaoe styles, particularly stemmed and notched points, 
have different disposal contexts and diff~rent functional 
contexts, not only different functicn3. Stemmed points are part 
of a curated technology and notched points seem to be part of an 
expedient technology. I would suggest that this is why they look 
so much different and have confused us in the past. 

Finally, I would like to note that all of the inferences 
about artifact spatial patterning described above will be tested 
by considering refit data and flake size and morphology data. 
Furthermore, different activity areas from the Hawthorn site will 
be analyzed using the same methods. Only through this intensive 
analysis can we come to understand the dynamic nature of stone 
technological adaptations. 
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Table 7: Tool Areas and Area II Sub Areas 

Sub-Area A Sub-Area B TOTAL 
------------------------------------------------------ --------~-
Cutting, Sawing, 

Scraping 7 11 18 

Projeotile Points 1 5 6 

Manufacturing 2 5 7 

Heavy Cutting 1 3 4 

TOTAL 11 24 35 




