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Appendix A: Forms and Diagrams

/Worked Material Collection \
Tools used: freezer, fridge

Materials used: dried pine, clam shell
deer antler, deer metatarsal, tanned ¢
hide

Materials produced: same as
iMaterials usedbo

Qﬂaterials discarded: N/A /
N\

Stone Maerial Collection
Tools used: containers
Materials used: Onondaga chert,
Collingwood chert
Materials produced: same as
iMaterials used
Materials discarded: N/A

o

Worked Material Preparation
Tools used: pot, knife
Materials used: frozen deer limb, water
Materials produced: cooked deer limb
Materials discarded: water, deer hide &
hoof, cartilage

(

)

/

S

\_

haping of Objects: Knapping

Tools used: hard hammer stone, leather
Materials used: Onondaga chert, Collingwood che
Materials produced: flakes

Materials discardedthipping detritus

\

)

AW

-

o

Finishing: Knapping

Tools used: leather, copper billet
Materials used: Onondaga chert flakes,
Collingwood chert flakes

Materials produced: spurred flakes
Materials discarded: chipping detritus
(shatter, debris, broken flakes)

)

/

Tools used: gloves, spurredkts

antler, tanned doe hide

Use: Graving, Scribing, Boring Motions
Materials used: dried pine, clam shell,

Materials produced: spurred flakes with weear
Materials discarded: talc, shatter, debris

\

cooked deer metatarsal, dried deel

/

Figure Al: Experimental Graver Production ProcessDiagram
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Recording Forms

Figure A2: Analytic Use-Wear Recording Form
1. Microscopic Examination:

Scanning at:
Edge Damage Record at: Polish Record at:
Striation Record at: Photography taken at:

2. Edge Damage Unit and Comments:

3. Microfracture:
Scar Termination:

Scar Pattern:

Scar Size;

Scar Distribution:

4. Abrasion:
Rounding:

Polish:

Striation:

5. Comments:

6. Damage Location:
Dorsal Ventral

5




Figure A3: UseWear Inventory Recording Form

USE-WEAR INVENTORY FORM Page 1/
Site Analyzer Monica Maika
Project Date

PC|ACT | WM |Rdg| Pol | Str Loc |[L|D|T S RM | Ret | Burn | Comp | Type #




(Lowercase letters next to the flake number indicate which spur on the tool was utilized. If no letter is

Figure A4: UseWear Experiment Task List

present, only one spur was created on the flake.)

Exp
Task Flake Raw Tool Relative Time
# (ES)# | Material | Motion Worked Material Hardness | Strokes | (min)
1 la FH G Dried pine wood 2M 1500 15
2 2b FH G Dried pine wood 2M 1400 15
3 3a FH G Dried pine wood 2M 1400 15
4 61b FH G Dried pine wood 2M 1500 15
5 5b FH G Dried pine wood 2M 1450 15
6 32a ) G Dried pine wood 2M 1470 15
7 33 ) G Dried pine wood 2M 400 5
8 34a @] G Dried pine wood 2M 1500 15
9 36 ] G Dried pine wood 2M 1500 15
10 39a ) G Dried pine wood 2M 1500 15
11 8a FH B Leather MA 800 15
12 14b FH B Leather MA 800 15
13 16a FH B Leather MA 650 7
14 23a FH B Leather MA 360 5
15 25b FH B Leather MA 700 7
16 35a @] B Leather MA 300 3
17 37a (@] B Leather MA 300 4
18 4la (0] B Leather MA 250 3
19 47h (@] B Leather MA 650 7
20 62a (0] B Leather MA 450 5
Cooked white tail deer
21 6a FH G bone 1H 1600 15
Cooked white tail deer
29 9a FH G bone 1H 1650 15
Cooked white tail deer
23 10a FH G bone 1H 1550 15
Cooked white tail deer
o4 11 FH G bone 1H 1600 15
Cooked white tail deer
o5 15a FH G bone 1H 1600 15
Cooked white tail deer
26 44b (@] G bone 1H 1700 15
Cooked white tail deer
27 46a (@] G bone 1H 1850 15
Cooked white tail deer
28 49a (@] G bone 1H 1700 15
Cooked white tail deer
29 59a (@] G bone 1H 1700 15
Cooked white tail deer
30 60a (@] G bone 1H 1650 15
31 13 FH B Clam Shell 1H 1200 15
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32 18a FH B Clam Shell 1H 350 5
33 19 FH B Clam Shell 1H 800 10
21a,
21b(pilot FH SCG Clam Shell 1H 1200 15
34 spur)
35 22 FH B Clam Shell 1H 560 8
43a(pilot
spur), (0] SCG Clam Shell 1H 1100 15
36 43b
37 48a (0] B Clam Shell 1H 430 5
38 56a (0] B Clam Shell 1H 1100 15
39| 57b o} B Clam Shell 1H 1200 15
40 58b (0] B Clam Shell 1H 700 8
41 7b FH G White Tail Deer Antler 2H 1500 15
42 12 FH G White Tail Deer Antler 2H 500 5
43 17b FH G White Tail Deer Antler 2H 1400 15
44 24b FH G White Tail Deer Antler 2H 1400 15
45 26a FH G White Tail Deer Antler 2H 1450 15
46 31b o] G White Tail Deer Antler 2H 1500 15
47 38a (0] G White Tail Deer Antler 2H 1300 15
48 40a o] G White Tail Deer Antler 2H 550 5
49 42a (0] G White Tail Deer Antler 2H 1400 15
50 45a (0] G White Tail Deer Antler 2H 1500 15
Cooked white tail deer
51 20 FH B bone 1H 1050 15
27a(pilot : .
spur), FH SCG Cooked t\)/\é)hr:tee tail deer 1H 650 15
52 27b
28b, 28c . .
(pilot FH SCG Cookedgmnetandeer 1H 250 5
one
53 spur)
Cooked white tail deer
54 29 FH B bone 1H 800 15
Cooked white tail deer
55 30 FH B bone 1H 800 15
Cooked white tail deer
56 50a (0] B bone 1H 850 15
Cooked white tail deer
57 52a (0] B bone 1H 400 7
Cooked white tail deer
58 53a (0] B bone 1H 500 10
54b
(pilot o SCG Cooked white tail deer 1H 650 15
spur), bone
59 54c
552 o B Cooked white tail deer 1H 750 15

60

bone




Legend

FH= Fossil Hill Chert

O= Onondaga Chert

G= graving motion

B= boring

SCG= semicircular graving

1M= mediumsoft vegetal
2M= mediumhard vegetal
MA= medium animal

1H=hard animal

2H= very hard animal

11
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Appendix B: Glossary of Terms

The following represent definitions of several descriptive terms used in this study.

Abrasion:The fAi mpressions and mar ks ulsédShén by pr e
2001:44) Abrasion variables include edge rounding, polish, and striafiaide 51).

Alternating semi-steep retouch:The regular removal of small flakes from one edge of
an artifact at a sensteepangle. Each successive flake is removed from alternate surfaces
of the same edge.

Angle height: the perpendicular distance between the upper and lower calliper edge
planes. Flat edge calipers are pressed together along the dorsal and ventral sitles so tha
the proximal and distal ends of the flake rest on the lower caliper edgd ptatrefsky
2008h:110) The edges of the caliper create parallel planes, and the perpendicular
distance between the twaaples is the angle heigt&ndrefsky 2008b:110)

Backing: Retouch which dulls and artifact edge to prevent the artifact from cutting the
hand when held, often results in & @@gle being formed.

Biface thinning flake: A piece detached from the lateral or side edges of an elongated
biface for the purpose of trimming the face of the objective piece and thinning its cross
section. It has ground, faceted and a@rgled striking platforms, which usuallisglay

a lip, and the resulting flake is usually thin, has bidirectional flake scarring on the dorsal
surface, and displays some degree of longitudinal curv@marefsky 2008b; Deller

and Ellis 1992b; Shen 2001)

Block core flakes:Flakes removed from cores with more rigimgled, blocky outlines

rather than from thin acuengled edges as seen on bifaces. They are produced during the
earliest stages of reductiamd can even be derived from earlier stages of biface
manufacture while the objective piece has not yet acquired the acute angled, bifacial
margin.

Channel flake: A specialized kind of biface reduction flake, which has been removed
longitudinally using alatform at the end of a biface to detach a flake along the medial
section of the biface to flute the objébeller and Ellis 1992hb)

Contact materia: The Asubstance that i s cromttiaccntce,d d
and is Adivided into eight relative hardne
mediumsoft vegetal (1M), medium animal (MA), meditimard vegetal (2M), hard

ani mal (1H), very hard ani mé&henQ@®@HHulow-and v e
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power usewvear analysis can only determine relative hardness; the exact contact material
may only be inferred.

Distal end: The end which shows the type of termination, and is opposite the striking
platform

Dorsal surface:The opposite surface from the ventral, and displays previous flake
removals and/or remnants of the original unflaked surface of the raw material.

Edge damageThe removal of very small flakes from the edge of a tool/flake due to the
resistance between the tool and the material being wdkeeley 1980)

Employed location: The fAl ocati on of the wdShen porti on
2001:44) ard is expressed on thepdlar Coeordinate system.

Employed unit (EdU): A Adi scontinuous portion of the
(Shen 2001:44)Each artifact could have several EdUs involving differenttasks, so
the employed unit, rather than the artifact, is treated as the basic analytical unit.

Flake curvature: The fiarc created as the height of a
t he | en gt (Andreffky 2008b:11@)Eurvature is then calculated &:2(90a)
Where: a= tanlH/M

M= L/2

H=A-T

(H= height of ventral curve)
(M= half of flake length)
(L= maximum length)

(T= thickness at midpoint)
(A= angle height)

Lateral edges Themargins of the artifact on either side of the longitudinal axis, running
from the proximal to the distal ends of the artifact. In accordance with previous research
(Andrefsky 2008)the right and left lateradges are oriented with the ventral side up,

and the proximal end up, and the distal end down, closest to the observer.

Maximum artifact length: A measurement of the straight line from the proximal to
distal end along a line perpendicular to the wide akibe striking platform at the center
of the striking platfornm{Andrefsky 2008a:99)
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Maximum artifact thickness: A measurement of the widest distance from the dorsal
side to the ventral side of thedigact, perpendicular to the artifact length line.

Maximum artifact width: A measurement of the straight line distance perpendicular to
the artifact length line where it intersects the artifact at its widest @malrefsky
2008a:99)

Microfracture: The fAfractures and edge daBhw®me cause
2001:44) Microfracture variables include scar termination, scar patterning, scar size, scar
location, and scar distributigifable 51).

Microretouch: Regular removals by intentional modification that are smaller and more
delicate than backing retouch.

Normal Abrupt Retouch: Retouch which is only slightly or not at all scaled, where the
removas form a neat right angle with the ventral surface and clearly reduce the width of
the piece, removing the cutting edge forming a 'back'.

Polish:The fAalteration of the surface of the t
wo r k(Bahsi 1983:56)According to Semenofd964)and Keeley1977; 1980)

polishes are variable dependogh t he contact material, and
microtopographyPolish can be distinguished at magnifications of 1P08x (Keeley

1977; 1980)and is an excellent indicator ofexsear.

Proximal end: The end which contains the striking platform. On a conchoidal flake, the
Oproxi mal 6 end will also contain the bulb

Recycled form type:An artifact that displays obvious and intentional modification (e.qg.
scraper, bifacelut that has been recycled into a graver after its use as a previous tool
form.

Semisteep retouch:The regular removal of small flakes at a sasieiep angle from one
surface of an artifact.

Thickness at the midpoint: A measurement of the distance frame dorsal side the
ventral side of the artifact, taken at the midpoint of the artifact lengtifAimeérefsky
2008a:101)

Toolmotion: The Aphysical action i n whiicesto st one
modi fy ot (Sken200l4f)ect s O
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Unknown flake: A flake which does not exhibit recognizable flake features; it is usually
broken and missing a platform, distal end, or both so cannot be easilyedssighe
block or bifacial flake categories.

Ventral surface: The interior surface of a stone flake, which has the bulb of percussion.
It is the smooth surface of the flake that was last in contact with the core/artifact from

which the flake was removed.
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Table C1:Summary of Overall Graver Metrics by Graver Type

Max
Max Max width Max |thickness
Graver Type Weight (g)| Length thickness at Curvature
(mm) (mm) (mm) | midpoint
(mm)
single-spur Mean 3.957 33.091 23.048 5.061 5.167| 179.893
N 26.000 12.000 12.000 26.000 12.000 6.000
Std. 3.548 7.688 5.437 1.587 2.874 .060
Deviation
Range 15.950 26.540 19.980 6.330 9.910 .156
double-spur Mean 5.980 36.280 32.373 5.806 6.030] 179.849
N 7.000 3.000 3.000 7.000 3.000 2.000
Std. 3.873 2.304 12.183 2.280 2.066 .046
Deviation
Range 12.930 4,520 23.390 6.670 3.710 .065
multiple-spur Mean 4.684 36.253 31.383 4,956 5.373] 179.961
N 7.000 4.000 4.000 7.000 4,000 3.000
Std. 3.422 4,161 4.415 2.155 1.668 .011
Deviation
Range 10.390 9.050 9.120 5.560 3.240 .021
complex Mean 2.132 24.893 20.890 3.781 2.623] 179.893
N 9.000 3.000 3.000 9.000 3.000 3.000
Std. 1.391 16.674 8.232 .866 575 .102
Deviation
Range 3.520 32.230 15.510 2.840 1.070 .197
indeterminate Mean .090 2.520
N 1.000 1.000
Std.
Deviation
Range .000 .000
Total Mean 3.936 32.983 25.541 4.869 4,975 179.901]
N 50.000 22.000 22.000 50.000 22.000 14.000
Std. 3.404 8.565 7.660 1.758 2.482 .067
Deviation
Range 16.430 33.470 34.290 7.470 10.430 .197
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Table C2: Mann-Whitney U Test Results for Comparison of Weight between Flake

Types
Rank Valid p-value
Grouping Sum Rank Valid N N (not
variables Group Sum Group | Group p- adjusted
(Flake Types) 1 Group 2 1 2 U Z value | for ties)
G1:Blocky
Fragment 174.5
*Weight G2: Unknown 0 101.50 11 12 23.50 | -2.616 | 0.009 0.007
G1: Blocky
Fragment
G2: Recycled
*Weight Formed Type 79.00 74.00 11 6 13.00 | -2.010 | 0.044 0.048
G1: Recycled
Formed Type
*Weight G2: Unknown | 90.00 81.00 6 12 3.00 | -3.091 | 0.002 0.001
G1: Biface
Thinning
Flake
G2: Blocky 166.0
Weight Fragment 0 159.00 14 11 61.00 | -0.876 | 0.381 0.403
G1: Biface
Thinning
Flake
G2: Recycled 116.0
*Weight Formed Type 0 94.00 14 6 11.00 | -2.557 | 0.011 0.009
G1: Biface
Thinning
Flake 236.0
*Weight G2: Unknown 0 115.00 14 12 37.00 | -2.417 | 0.016 0.015

*indicates significant difference between the two groups

Table C3: The Mann-Whitney U Test Results of Artifact Maximum Thickness
between Graver Types

Rank | Rank | Valid | Valid p-value
Sum Sum N N (not
GroupingVariables Group | Group | Group | Group p- adjusted
(Graver Typg 1 2 1 2 U z value | for ties)

*Maximum | G1:SingleSpur Graver
Thickness | G2: Complex Graver 532.00| 98.00 26 9 | 53.000| -2.416| 0.016 0.015

*Maximum | G1:DoubleSpur Graver
Thickness | G2:Complex Graver 79.00| 57.00 7 9 | 12.000 | -2.064| 0.039 0.042
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Table C4: Mann-Whitney U Test Results for Comparison of Maximum Thickness
between Flake Types

Grouping
variables
(Flake

Types)

Rank
Sum
Group

Rank
Sum
Group
2

Valid
N
Group
1

Valid
N
Group

2 U

p_
Z value

p-value
(not

adjusted

for ties)

*Max
Thickness

G1:Blocky
Fragment
G2: Unknown

168.50

107.50

11

12 | 29.50

-2.247 | 0.025

0.023

Max
Thickness

G1: Blocky
Fragment
G2: Recycled
Formed Type

82.00

71.00

11

6 | 16.00

-1.710 | 0.087

0.098

*Max
Thickness

G1:Recycled
Formed Type
G2: Unknown

88.00

83.00

12 5.00

-2.905 | 0.004

0.002

*Max
Thickness

G1: Biface
Thinning
Flake

G2: Blocky
Fragment

127.00

198.00

14

11 | 22.00

-3.011 | 0.003

0.002

*Max
Thickness

G1: Biface
Thinning
Flake

G2: Recycled
Formed Type

57

79

10

6 2.00

-3.04 | 0.002

0.001

Max
Thickness

G1: Biface
Thinning
Flake

G2: Unknown

183.00

168.00

14

12 | 78.00

-0.309 | 0.758

0.781

*indicates significant difference between the two groups

Table C5: ANOVA Test Results for Comparison of MeanThickness at Midpoint

between Flake Types

Sum of Squares | df |[Mean Square| F | Sig.
Between Groups 44,7500 2 22.375) 5.113| .017
Within Groups 83.144] 19 4.376

Total

127.894

21
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Table C6: The Statistically Significant Mann-Whitney U Test Results ofRetouch
Pattern between Graver Types

p-value
Grouping Rank Rank Valid N | Valid N (not
variables Sum Sum Group | Group adjusted
(Graver Types)| Group 1| Group 2 1 2 U Z p-value | for ties)
G1:Singlespur
*Retouch | G2: Multiple-
Pattern spur 521.00 607 26 21 170.00| -2.353 | 0.019 n/a
*Retouch | G1:Singlespur
Pattern G2: Complex 508.00 767.00 26 24 157.00| -3.158 | 0.002 n/a
G1: Double
*Retouch | spur G2:
Pattern Multiple-spur 183.00 447.00 14 21 78.00 | -2.531 | 0.011 0.020
G1: Double
*Retouch | spur
Pattern G2: Complex 173 568 14 24 68.00 | -3.206 | 0.001 0.002

*indicates significant difference between the two groups

Table C7: Kruskal-Wallis Test Results for Experimental Usé/Near Variables when
Grouped by Worked Material

KruskalWallis

Test (Grouped by

Worked Material) Chi-Square df p-value
*Polish 21.61 3 0.000
Abrasion 0.00 1.000
Striation 2.65 0.448
*Rounding 23.39 0.000
*Scarring Size 27.77 3 0.000
*Scarring

Termination 41.64 3 0.000
*Scarring

Distribution 12.57 3 0.006
*Scarring Pattern 28.58 3 0.000

*indicates significant difference between groups
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Table C8: The Statistically Significant Mann-Whitney U Test Resultsfor Polish on
Experimental Gravers betweenContact Materials

Grouping Valid p-value
variables Rank Rank N Valid N (not

(Contact Sum Sum Group | Group adjusted
Material) Group 1 | Group 2 1 2 U Z p-value for ties)

G1.
Medium
Animal
(MA)
G2:
Medium
Harder
Polish | (2M) 114.00 96.00 10 10 | 41.00 | -0.975 0.330 0.529

G1:
Medium
Animal
(MA)
G2: Hard,
*Polish | bone (1H) 115.50 919.50 10 35| 60.50 | -3.317 0.001 0.001

G1:Medium
Animal
(MA)
G2: Hard,
Polish | antler (2H) 90.00 120.00 10 10 | 35.00 | -1.302 0.193 0.280

G1.
Medium
Harder
(2M)
G2: Hard,
*Polish | bone (1H) 107.50 927.50 10 35| 5250 | -3.582 0.000 0.000

G1:
Medium
Harder
(2M)
G2: Hard,
Polish | antler (2H 85.00 125.00 10 10 30.00 | -1.902 0.057 0.143

G1:Hard,
bone (1H)
G2: Hard, 102.5
*Polish | antler (2H 877.50 157.50 35 10 0| -2.149 0.032 0.047

* indicates statistically significant differences between the two groups
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Table C9: The Statistically Significant Mann-Whitney U Test Resultsfor Rounding
on Experimental Gravers betweenContact Materials

Grouping Rank p-value
variables Sum Rank Valid N (not

(Contact Group Sum Group | Valid N p- adjusted
Material) 1 Group 2 1 Group 2 U Z value for ties)

G1:Medium
Animal
(MA)

G2:
Medium
Harder
Rounding | (2M) 95.50 114.50 10 10 | 40.50 | -0.824 0.410 0.418

G1.
Medium
Animal
(MA)
G2: Hard,
*Rounding | bone (1H) 101.50 933.50 10 35 | 46.50 | -3.868 0.000 0.000

G1:Medium
Animal (MA
G2: Hard,
Rounding | antler (2H) 86.50 123.50 10 10 | 31.50 | -1.734 0.830 0.165

G1.
Medium
Harder
(2M)
G2: Hard,
*Rounding | bone (1H) 126.00 909.00 10 35| 71.00 | -3.160 0.002 0.004

G1.
Medium
Harder
(2M)
G2: Hard,
Rounding | antler (2H) 96.00 114.00 10 10 41.00 | -0.844 | 0.399 0.529

G1:Hard,
bone (1H)
G2: Hard,
*Rounding | antler (2H) 895.00 140.00 35 10 | 85.00 | -2.779 0.005 0.013

* indicates statistically significant differences between the two groups
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Table C10: The Statistically Significant Mann-Whitney U Test Resultsfor Scarring
Size on Experimental Gravers betweeContact Materials

Grouping
variables
(Contact
Material)

Rank
Sum
Group 1

Rank
Sum
Group 2

Valid N
Group
1

Valid N
Group
2

p_
value

p-value
(not

adjusted

for ties)

*Scarring
Size

G1:Medium
Animal
(MA)

G2:
Medium
Harder
(2M)

69.00

141.00

10

10

14.00

-3.020

0.003

0.005

*Scarring
Size

G1:
Medium
Animal
(MA)

G2: Hard,
bone (1H)

88.50

946.50

10

35

33.50

-4.182

0.000

0.000

*Scarring
Size

G1:Medium
Animal (MA
G2: Hard,
antler (2H)

70.00

140.00

10

10

15.00

-3.012

0.003

0.007

*Scarring
Size

G1:
Medium
Harder
(2m)

G2: Hard,
bone (1H)

152.50

882.50

10

35

97.50

-2.458

0.014

0.033

Scarring
Size

G1:
Medium
Harder
(2m)

G2: Hard,
antler (2H

110.00

100.00

10

10

45.00

-1.000

0.317

0.739

*Scarring
Size

G1:Hard,
bone (1H)
G2: Hard,
antler (2H

900.00

135.00

35

10

80.00

-3.031

0.002

0.008

* indicates statistically significant differences between the two groups
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Table C11: The Statistically Significant Mann-Whitney U Test Resultsfor Scarring
Termination on Experimental Gravers betweenContact Materials

Grouping
variables
(Contact
Material)

Rank
Sum
Group
1

Rank
Sum
Group
2

Valid
N
Group
1

Valid
N
Group
2

p_
value

p-value
(not

adjusted

for ties)

*Scar
Termination

G1:Medium
Animal (MA)
G2: Medium
Harder (2M)

62.00

148.00

10

10

7.00

-3.534

0.000

0.000

*Scar
Termination

G1: Medium
Animal (MA)
G2: Hard,
bone (1H)

55.00

980.00

10

35

0.00

-5.718

0.000

0.000

*Scar
Termination

G1:Medium
Animal (MA
G2: Hard,
antler (2H)

55.00

155.00

10

10

0.00

-4.047

0.000

0.000

*Scar
Termination

G1: Medium
Harder (2M)
G2: Hard,
bone (1H)

116.00

919.00

10

35

61.00

-3.901

0.000

0.001

*Scar
Termination

G1: Medium
Harder (2M)
G2: Hard,
antler (2H

72.00

138.00

10

10

17.00

-2.737

0.006

0.011

Scar
Termination

G1:Hard,

bone (1H)
G2: Hard,
antler (2H

798.00

237.00

35

10

168.00

-0.303

0.762

0.861

* indicates statistically significant differences between the two groups
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Table C12: The Statistically Significant Mann-Whitney U Test Resultsfor Scarring
Distribution on Experimental Gravers betweenContact Materials

p-value
Grouping Rank Rank (not
variables Sum Sum adjuste
(Contact Group | Group Valid N Valid N p- d for
Material) 1 2 Group 1 | Group 2 U Z value ties)

G1:Medium
Animal
(MA)
G2:
Medium
*Scar Harder
Distribution | (2M) 70.00 | 140.00 10 10 | 15.00 | -2.761 0.006 0.007

G1:
Medium
Animal
(MA)
*Scar G2: Hard, 123.0
Distribution | bone (1H) 0| 912.00 10 35| 68.00 | -3.139 0.002 0.003

G1:Medium
Animal (MA
*Scar G2: Hard,
Distribution | antler (2H) 74.00 | 136.00 10 10 | 19.00 | -2.455 0.014 0.018

G1.
Medium
Harder
(2M)
Scar G2: Hard, 2725 132.5
Distribution | bone (1H) 0| 762.50 10 35 0| -1.272 0.203 0.250

G1:
Medium
Harder
(2M)
Scar G2: Hard,
Distribution | antler (2H 10.50 89.50 10 10 3450 | -1.213 0.225 0.247

G1:Hard,
bone (1H)
Scar G2: Hard, 816.0 164.0
Distribution | antler (2H 0| 219.00 35 10 0 | -0.346 0.729 0.778

* indicates statistically significant differences between the two groups
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Table C13: The Statistically Significant Mann-Whitney U Test Resultsfor Scarring
Pattern on Experimental Gravers betweenContact Materials

Grouping Rank Valid | Valid p-value
variables Sum Rank N N (not

(Contact Group Sum Group | Group adjusted
Material) 1 Group 2 1 2 U Z p-value | for ties)

G1:Medium
Animal (MA)
*Scar G2: Medium
Pattern | Harder (2M) 59.00 151.00 10 10 4.00 -3.656 0.000 0.000

G1: Medium
Animal (MA)
*Scar G2: Hard,

Pattern | bone (1H) 61.00 974.00 10 35 6.00 -5.105 0.000 0.000

G1:Medium
Animal (MA
*Scar G2: Hard,
Pattern | antler (2H) 59.00 151.00 10 10 4.00 -3.698 0.000 0.000

G1: Medium
Harder (2M)
Scar G2: Hard,
Pattern | bone (1H) 215.50 819.50 10 35| 160.50 -0.458 0.647 0.697

G1: Medium
Harder (2M)
Scar G2: Hard,

Pattern | antler (2H 114.00 96.00 10 10 41.00 -0.741 0.459 0.529
G1:Hard,
bone (1H)
Scar G2: Hard,
Pattern | antler (2H 857.00 178.00 35 10 | 123.00 -1.745 0.081 0.162

* indicates statistically significant differences between the two groups
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Table C14: Mann-Whitney U Test Results for Canparison of Spur Length between
Tool Motions

Rank Rank Valid Valid p-value
Grouping Sum Sum N N (not
variables (Tool Group | Group | Group | Group adjusted
Motion) 1 2 1 2 U Z p-value | for ties)
*Spur G1:Boring
Length | G2: Drilling 245.00 80.00 21 4| 14.00 | -2.075 0.038 0.038
*Spur G1:Graving
Length | G2: Drilling 879.00 | 156.00 41 4| 18.00 | -2.553 0.007 0.011
G1:Boring/Drillin
*Spur g G2:
Length | Drilling 10.50 25.50 4 4| 0.500 | -2.178 0.029 0.029

*indicates significant difference between the two groups

Table C15: Mann-Whitney U Test Results for Comparison of Spur Metrics between
Worked Materials (MA vs. 1M)

Group 1:MA Group 2: 1M
Rank Rank Valid Valid p-value
Sum Sum N N (not
Group | Group | Group | Group p- adjusted
1 2 1 2 U Z value | for ties)

Spur

Length

(mm) 104.00 | 221.00 10 15 49.000 | -1.443 | 0.149 0.160

Spur

Width at

Base

(mm) 80.00 | 220.00 9 15 35.000 | -1.938 | 0.053 0.055

*Spur

Thickness

(mm) 90.50 | 287.50 11 16 24.500 | -3.134 | 0.002 0.001

*indicates significant difference between the two groups
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Table C16: Mann-Whitney U Test Results for Comparison of Spur Metrics between
Worked Materials (MA vs. 2M)

Group 1:MA Group 2: 2M
Rank Rank Valid | Valid p-value
Sum Sum N N (not
Group | Group | Group | Group adjusted
1 2 1 2 U Z p-value | for ties)

*Spur

Length

(mm) 99.50 | 278.50 10 17 44.500 | -2.034 | 0.042 0.040

Spur

Width at

Base

(mm) 83.00 | 242.00 9 16 38.000 | -1.926 | 0.054 0.057

*Spur

Thickness

(mm) 104.50 | 301.50 11 17 38.500 | -2.588 | 0.010 0.008

*indicates significant difference between the two groups

Table C17: Mann-Whitney U Test Results for Comparison of Spur Metrics between
Worked Materials (MA vs. 2M-1H)

Group 1:MA Group 2: 2M-1H
Rank Rank | Valid | Valid p-value
Sum Sum N N (not
Group | Group | Group | Group adjusted
1 2 1 2 U Z p-value | for ties)

Spur

Length

(mm) 84.50 | 125.50 10 10 29.500 | -1.550 0.121 0.123

*Spur

Width at

Base

(mm) 66.00 | 124.00 9 10 21.000 | -1.960 0.050 0.053

*Spur

Thicknes

s (mm) 78.50 | 152.50 11 10 12.500 | -2.994 0.003 0.002

*indicates significant difference between the two groups
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Table C18: Mann-Whitney U Test Results for Comparison of Spur Metrics between
Worked Materials (MA vs. 1H)

Group 1:MA Group 2: 1H
Rank Rank Valid Valid p-value
Sum Sum N N (not
Group | Group | Group | Group adjusted
1 2 1 2 ) Z p-value | for ties)

*Spur

Length

(mm) 86.00 | 320.00 10 18 31.000 | -2.829 | 0.005 0.004

*Spur

Width at

Base

(mm) 56.00 | 322.00 9 18 11.000 | -3.600 | 0.000 0.000

*Spur

Thickness

(mm) 82.00 | 414.00 11 20 16.000 | -3.882 | 0.000 0.000

*indicates significant difference between the two groups

Table C19: Mann-Whitney U Test Results for Comparison of Spur Metrics between
Worked Materials (1M vs. 1H)

Group 1: 1M Group 2: 1H
Rank Rank Valid | Valid p-value
Sum Sum N N (not
Group | Group | Group | Group adjusted
1 2 1 2 U Z p-value | for ties)

*Spur

Length

(mm) 178.50 | 382.50 15 18 58.500 | -2.766 | 0.006 0.005

*Spur

Width at

Base

(mm) 196.00 | 365.00 15 18 76.000 | -2.133 | 0.033 0.033

*Spur

Thickness

(mm) 224.50 | 441.50 16 20 88.500 | -2.277 | 0.023 0.021

*indicates significant difference between the two groups
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Table C20: Mann-Whitney U Test Results for Comparison of Spur Metrics between
Worked Materials (2M vs. 1H)

Group 1. 2M Group 2: 1H
Rank | Rank | Valid Valid p-value
Sum Sum N N (not
Group | Group | Group | Group adjusted
1 2 1 2 ) Z p-value | for ties)

Spur

Length

(mm) 264.50 | 365.5 17 18 11150 | -1.370 | 0.171 0.173

*Spur

Width at

Base

(mm) 213.00 | 382.00 16 18 77.00 | -2.312 | 0.021 0.02

*Spur

Thickness

(mm) 244.50 | 458.50 17 20 91.50 | -2.393 | 0.017 0.015

*indicates significant difference between the two groups

Table C21: Mann-Whitney U Test Results for Comparison of Retouch Orientation
between Tool Motions

Grouping Rank Valid | Valid p-value
variables Rank Sum N N (not
(Graver Sum Group | Group | Group p- adjusted
Action) Group 1 2 1 2 U z value | for ties)
*Retouch G1:Boring
Orientation | G2: Drilling 241.50 83.5 21 411050 | -4.14 | 0.000 0.015
*Retouch G1:Boring
Orientation | G2: Cutting 231.00 22.00 21 1| 0.00| -4.58 | 0.000 0.091
*Retouch G1:Graving
Orientation | G2: Cutting 1036.50 44.50 45 1] 150 | -2.53 | 0.011 0.087
*Retouch G1:Graving
Orientation | G2: Drilling 1065.00 | 160.00 45 4 |30.00 | -3.25 | 0.001 0.026
G1:
*Retouch Boring/Drilling
Orientation | G2: Drilling 12.00 24.00 4 4| 2.00| -2.00 | 0.046 0.114
G1:
*Retouch Boring/Drilling
Orientation | G2: Cutting 10.00 5.00 4 1] 0.00]| -2.00 | 0.046 0.400

*indicates significant difference between groups
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Table C22: Mann-Whitney U Test Results for Comparison of Presence of Edge
Damage on Location 4 between Tool Motions

Edge Rank Valid | Valid p-value
Damage Grouping Sum Rank N N (not
Location variables Group Sum Group | Group p- adjusted

(Flake Types) 1 Group 2 1 2 U Z value | for ties)
Location | G1:Boring
4 G2: Graving 711.00 | 1500.00 21 45 | 465.00 | -0.194 | 0.014 n/a
Location | G1: Boring
4 G2:
Boring/Drilling | 269.00 56.00 21 4 38.00 | -0.630 | 0.528 0.803
*Location | G1:Boring
4 G2: Drilling 300.50 24.50 21 4 145 | -2.940 | 0.003 0.038
*Location | G1: Graving 1182.5
4 G2: Drilling 0 42.50 45 4 | 32500 | -3.279 | 0.001 0.032
Location | G1: Graving
4 G2: 1115.0
Boring/Drilling 0 110.00 45 4 80.00 | -0.696 | 0.486 0.738
Location | G1:
4 Boring/Drilling
G2: Drilling 24.00 12.00 4 4 2.00 | -2.049 | 0.040 0.114

*indicates significant difference between the two groups
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Table C23: Mann-Whitney U Test Results for Comparison of Presece of Edge
Damage on Location 5 between Tool Motions

Edge Rank Valid | Valid p-value
Damage Grouping Sum Rank N N (not
Location variables Group Sum Group | Group p- adjusted

(Flake Types) 1 Group 2 1 2 U Z value | forties)
*Location | G1:Boring
5 G2: Graving 541.50 | 1603.50 21 44 | 310.50 | -2.454 | 0.014 n/a
*Location | G1: Boring
5 G2:
Boring/Drilling | 243.00 82.00 21 4 12.00 | -2.619 | 0.009 0.025
Location | G1:Boring
S G2: Drilling 274.50 50.50 21 4 40.50 | -0.143 | 0.886 0.915
Location | G1: Graving 1110.0
5 G2: Drilling 0 66.00 44 4 56.00 | -1.398 | 0.162 0.251
Location | G1: Graving
> G2: 1044.0
Boring/Drilling 0 132.00 44 4 54.00 | -1.531 | 0.126 0.221
*Location | G1:
5 Boring/Drilling
G2: Drilling 24.00 12.00 4 4 2.00 | -2.049 | 0.040 0.114

*indicates significant difference between the two groups

Table C24: Mann-Whitney U Test Results for Comparison of Presence éfolish on
Location 4 between Tool Motions

) Valid | Valid p-value
Polish Grouping Rank Rank N N (not
Location variables Sum Sum | Group | Group p- adjusted

(Flake Types) | Group 1 | Group 2 1 2 U Zz value | for ties)
Location | G1:Boring
4 G2: Graving 703.50 | 1507.50 21 45 | 472.50 0.00 1.000 n/a
Location | G1: Boring
4 G2:
Boring/Drilling 273.00 52.00 21 4 42.00 0.00 1.000 1.000
*Location | G1:Boring
4 G2: Drilling 283.50 41.50 21 4 31.50 | -2.29 | 0.022 0.452
*Location | G1: Graving
4 G2: Drilling 1147.50 77.50 45 4 67.50 | -3.35 | 0.001 0.426
Location | G1: Graving
4 G2:
Boring/Drilling | 1125.00 100.00 45 4 90.00 | 0.000 1.000 1.000
Location | GI:
4 Boring/Drilling
G2: Drilling 20.00 16.00 4 4 6.00 | -1.00 | 0.317 0.686

*indicates significant difference between the two groups
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Table C25: Mann-Whitney U Test Results for Comparison of Presence &dge

Damage on Location JetweenContact Materials

Edge Grouping | Rank Rank Valid Valid p-value
Damage | variables Sum Sum N N (not
Location (Worked | Group | Group | Group | Group adjusted
Material) 1 2 1 2 U Z p-value | for ties)
Location | G1:MA
3 G2: 1M 192.00 | 186.00 11 16 60.000 -1.651 0.099 0.178
Location GL:MA
3 G2: 1M-
2M 70.50 7.50 11 1 4.500 -0.447 0.655 0.833
*Location | G1:MA
3 G2:2M 214.00 | 192.00 11 17 39.000 -2.966 0.003 0.009
*Location g;'\gfll
3 1H 149.50 | 81.50 11 10 26.500 -2.339 0.019 0.043
*Location | G1:MA
3 G2:1H 233.00 | 263.00 11 20 53.000 -2.717 0.007 0.018
. G1:.1M
Location | 571\
3 2M 140.00 | 13.00 16 1 4.000 -0.943 0.346 0.588
Location | G1:1M
3 G2:2M 308.00 | 253.00 16 17 100.000 -1.556 0.120 0.204
Location g;lz'\l/\lﬂ
3 1H 232.00 | 119.00 16 10 64.000 -0.985 0.325 0.421
Location | G1:1M
3 G2: 1H 328.00 | 338.00 16 20 128.000 -1.206 0.228 0.32
. G1:1Mm-
Location oM
3 G2:2M 16.00 | 155.00 1 17 2.000 -1.612 0.107 0.333
G1l:1M-
Location | 2M
3 G2: 2M-
1H 9.50 | 56.50 1 10 1.500 -1.323 0.186 0.364
. G1:1Mm-
Location oM
3 G2: 1H 18.00 | 213.00 1 20 3.000 -1.414 0.157 0.381
. G1l.2M
Location G2: 2M-
3 1H 232.50 | 145.50 17 10 79.500 -0.364 0.716 0.786
Location | G1:2M
3 G2: 1H 312.00 | 391.00 17 20 159.000 -0.436 0.663 0.752
Location | S12M-
1H
3 G2: 1H 155.00 | 310.00 10 20 100.000 0.000 1.000 1.000

*indicates significant difference between the two groups
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Table C26: Mann-Whitney U Test Results r Comparison of Scar Location

betweenTool Motions

Rank Valid | Valid p-value
Grouping Sum Rank N N (not
variables Group Sum Group | Group p- adjusted
(Flake Types) 1 Group 2 1 2 U Z value for ties)
Scar G1:Boring
Location | G2: Graving 695.00 | 1516.00 21 45 | 464.00 -0.283 0.777 n/a
G1: Boring
Scar G2:
Location | Boring/Drilling | 275.00 50.00 21 4 | 40.00 -0.436 0.663 0.915
*Scar G1:Boring
Location | G2: Drilling 254.00 71.00 21 4 23.00 -2.500 0.012 0.177
Scar G1: Boring
Location | G2: Scraping 242.00 11.00 21 1 10.00 -0.218 0.827 1.000
*Scar G1: Boring
Location | G2: Cutting 232.00 21.00 21 1 1.00 -3.001 0.003 0.182
G1: Graving
Scar G2: 1131.0
Location | Boring/Drilling 0 94.00 45 4 84.00 -0.527 0.598 0.846
*Scar G1: Graving 1085.0
Location | G2: Drilling 0 140.00 45 4 | 50.00 -2.783 0.005 0.154
Scar G1: Graving 1059.0
Location | G2: Scraping 0 22.00 45 1 21.00 -0.264 0.792 0.957
*Scar G1: Graving 1037.0
Location | G2: Cutting 0 44.00 45 1 2.00 -3.160 0.002 0.130
G1:
Scar Boring/Drilling
Location | G2: Drilling 14.00 22.00 4 4 4.00 -1.528 0.127 0.343
G1:
Scar Boring/Drilling
Location | G2: Scraping 12.00 3.00 4 1 2.00 0.000 1.000 1.000
G1:
*Scar Boring/Drilling
Location | G2: Cutting 10.00 5.00 4 1 0.00 -2.000 0.046 0.400
Scar G1: Dirilling
Location | G2: Scraping 13.00 2.00 4 1 1.00 -0.816 0.414 0.800
Scar G1: Dirilling
Location | G2: Cutting 12.00 3.00 4 1 2.00 0.000 1.000 1.000

*indicates significant difference between the two groups
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Table C27:Mann-Whitney U Test Results for Comparison ofScarring Size between
Inferred Worked Materials

p-value
Grouping Rank Rank (not
variables Sum Sum adjuste
(Worked Group | Group | ValidN | Valid N d for
Material) 1 2 Group 1 | Group 2 U Z p-value ties)
Scar G1:MA
Size G2: 1M 136.00 | 242.00 11 16 | 70.000 -0.999 0.318 0.394
Scar G1:MA
Size G2: 1M-2M 66.50 11.50 11 1 0.500 -1.565 0.118 0.167
*Scar | G1:MA
Size G2: 2M 111.50 | 294.50 11 17 | 45.500 -2.416 0.016 0.022
*Scar | G1:MA
Size G2: 2M-1H 91.00 | 140.00 11 10 | 25.000 -2.256 0.034 0.036
*Scar | G1:MA
Size G2:1H 106.00 | 390.00 11 20 | 40.000 -3.156 0.002 0.003
Scar Gl:1M
Size G2: 1M-2M | 137.00 16.00 16 1 1.000 -1.617 0.106 0.235
*Scar | G1L:AM
Size G2: 2M 221.00 | 340.00 16 17 | 85.000 -2.016 0.044 0.068
Scar Gl:1M
Size G2: 2M-1H 183.00 | 168.00 16 10 | 47.000 -1.922 0.055 0.087
*Scar | G1L:AM
Size G2: 1H 216.00 | 450.00 16 20 | 80.000 -2.864 0.004 0.01
Scar G1:1M-2M
Size G2: 2M 14.00 | 157.00 1 17 4.000 -0.959 0.337 0.556
Scar G1:1M-2M
Size G2: 2M-1H 8.50 57.50 1 10 2.500 -0.886 0.375 0.545
Scar G1:1M-2M
Size G2: 1H 16.00 | 215.00 1 20 5.000 -0.953 0.340 0.571
Scar G1:2M
Size G2: 2M-1H 235.00 | 143.00 17 10 | 82.000 -0.166 0.868 0.902
Scar G1:2M
Size G2: 1H 308.00 | 395.00 17 20 | 155.000 -0.515 0.607 0.662
Scar G1:2M-1H
Size G2: 1H 150.00 | 315.00 10 20 | 95.000 -0.250 0.803 0.846

*indicates significant difference between the two
groups
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Table C28: Mann-Whitney U Test Results for Comparison oMVorked Material

between Flake Types

Rank Valid | Valid p-value

Grouping Rank Sum N N (not
variables Sum Group | Group | Group p- adjusted
(Flake Types) | Group 1 2 1 2 U Z value | for ties)
G1:Biface
Thinning
Flake

Worked G2: Block

Material | Core Flake 981.50 | 449.50 34 19 | 259.500 | -1.204 | 0.229 n/a
G1: Biface
Thinning
Flake

*Worked | G2: Channel

Material | Flake 598.00 68.00 34 2 3.000 | -2.188 | 0.029 0.019
G1:Biface
Thinning
Flake

*Worked | G2: Recycled

Material | Formed Type 794.50 | 108.50 34 8 72.500 | -2.069 | 0.038 0.040
G1: Biface
Thinning

Worked Flake

Material | G2: Unknown | 1001.50 | 651.50 34 23 | 375.500 | -0.258 | 0.797 n/a
G1: Block
Core Flake

*Worked | G2: Channel

Material | Flake 190.00 41.00 19 2 0.000 | -2.376 | 0.017 0.010
G1:Block
Core Flake

Worked | G2: Recycled

Material | Formed Type 292.50 85.50 19 8 49,500 | -1.455 | 0.146 0.163
G1: Block

Worked Core Flake

Material | G2: Unknown 375.00 | 528.00 19 23 | 185.000 | -0.863 | 0.388 n/a
G1:Channel
Flake

*Worked | G2: Recycled

Material | Formed Type 19.00 36.00 2 8 0.000 | -2.162 | 0.031 0.044
G1: Channel

*Worked | Flake

Material | G2: Unknown 48.00 | 277.00 2 23 1.000 | -2.241 | 0.025 0.013
G1: Recycled

Worked Formed Type

Material | G2: Unknown 87.00 | 409.00 8 23 51.000 | -1.880 | 0.060 0.067

*indicates significant difference between the two groups
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Table C29: Mann-Whitney U Test Results for Comparison off ool Action between
Inferred Worked Materials

Grouping Rank Rank p-value
variables Sum Sum Valid N | Valid N (not
(Worked Group | Group | Group Group adjusted
Materials) 1 2 1 2 U Z p-value | for ties)
Tool G1:MA
Motion | G2: 1M 174.50 | 203.50 11 16 | 67.500 -1.263 0.207 0.318
Tool G1:MA
Motion | G2: 1M-2M 76.50 1.50 11 1 0.500 -1.907 0.057 0.167
Tool G1:MA
Motion | G2:2M 151.00 | 255.00 11 17 | 85.000 -0.468 0.640 0.711
Tool G1:MA
Motion | G2: 2M-1H 117.50 | 113.50 11 10 | 51.500 -0.294 0.769 0.809
*Tool G1:MA
Motion | G2:1H 221.00 | 275.00 11 20 | 65.000 -2.223 0.026 0.066
Tool G1l:1M
Motion | G2: 1M-2M | 149.50 3.50 16 1 2.500 -1.292 0.196 0.535
Tool G1l:1M
Motion | G2:2M 231.00 | 330.00 16 17 | 95.000 -1.657 0.098 0.146
Tool G1l:1M
Motion | G2: 2M-1H 194.00 | 157.00 16 10 | 58.000 -1.306 0.191 0.262
Tool G1l:1M
Motion | G2: 1H 323.50 | 342.50 16 20 | 132.500 -1.016 0.310 0.386
Tool G1:.1M-2M
Motion | G2:2M 2.50 | 168.50 1 17 1.500 -1.453 0.146 0.222
Tool G1:.1M-2M
Motion | G2: 2M-1H 2.00 64.00 1 10 1.000 -1.344 0.179 0.364
Tool G1:1M-2M
Motion | G2: 1H 5.50 | 225.50 1 20 4.500 -1.049 0.294 0.476
Tool G1:2M
Motion | G2: 2M-1H 243.00 | 135.00 17 10 | 80.000 -0.272 0.785 0.824
*Tool G1:2M
Motion | G2: 1H 397.00 | 306.00 17 20 | 96.000 -2.509 0.012 0.024
*Tool G1:2M-1H
Motion | G2: 1H 196.50 | 268.50 10 20 | 58.500 -2.042 0.041 0.067

*indicates significant difference between the two groups




Appendix D: Photographs

Contact Materials for Experimental UseWear Study
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Photo #1White tail deer metatarsal



Photo #2:Block of White Pine

Photo #3:White tail deer antler
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Photo #4:Tanned doe hide

Photo #5:Interior of clam shell
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Artifacts Chosen for Analysis

Photo #6:Artifacts selected for analysis from the Culloden Acres i& (arrows
indicate the location of the spurs)



Ocm 5cm

Photo #7:Artifacts selected for analysis from the Sandy Ridge Site
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Ocm 5cm

Photo #8: Artifacts selected for analysis from the Halstead Site
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Photo #9:Artifacts selected for analysis from the Parkhill Site
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Photo #10:Artifacts selected for analysis from the Thedford Il Site

44



45

Ocm 5cm

Photo #11:Artifacts selected for analysis from the McLeod Site

Ocm 00 5cm

Photo #12:Artifact selected for analysis from the Crowfield site
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Representative Photos of Experimental Us&/ear

Photo #13: ES #5bFossil Hill chert; used for graving dried pine. Note 2 feather
terminating scars removed from the dorsal ridge. 20x

Photo #14: ES #33, Onondaga chert; used for graving dried pine. Note broken/worn
tip and scarring removal from ventral surface. 20x
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Photo #15: ES#8a, Fossil Hill chert; used to bore leather. Note dull matte polish on
ventral surface. 100x

Photo #16: ES #47h, Ondondaga chert; used to bore leather. Note slight rounding of
tip. 20x






















































