






































STUDY AREA

The Modnt Edziza Volcanic Complex, also known as the Mt. Eaziza -

Spectrum Plateau Complex, is located in northwestern British Columbia (Fig.

'1). It covers an area of approximately 1,000 square kilometres in a

_Provincial Park ana is situated within the Stikine river drainage, near the

Iskut and the Klastline Rivers. It forms a rolling upland plateau, boundea
by high, steep escarpments and is cross-cut by deep glacially erodea valleys.
Its topography reflects a complex history of recent volcanic and glacial

events.

a. Archaeological significance

The Edziza Complex is significant in Northwest prehistory as the largest
obsidian source in Canada. This obsidian was readily available in the form of
clasts both on top of the plateau ana on valley floors for sustained
aboriginal Tlithic procurement purposes (Fladmark 1984). It was thus heavily
exploiteda in prehistoric times and widely traded edst, inorth, and south.
Artifacts made from this obsidian have a aiSFribution wi@er than artifacts

i

made from any other western Canadian obsidian types. To %he north, artifacts
made from Mt. Eaziza obsiaian overlap in archaeo]ogicé] occurrence with
obsidian artifacts that correspond to the Alaskan and Yukon obsidian sources.
They also occur in archaeological sites located further south than the

Ananim-11gachuz-Mackenzie sources of central British Columbia, and overlap

with obsiaian artifacts from sources located in southern Oregon (ibid.).
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these valleys intensively for at least the last 5000 years (Fladmark 1982).

b. Geology

The Complex is near the centre of the Stikine Volcanic Belt, abqut 300
km e?st of thé transcurrent boundary betweén the North American and Pacific
tectonic :p1atés. It is associated with northerly trending Cenozoic normal
faults, indicative of an extensional tectonic environment (Souther and
Hickson 1384).: Dating of the Edziza Complex (Souther, Armstrong and Harakal
1984) indicates that it is a set of late Cenozoic to Quaternary composite
volcanoes that erupted in several cycles between 10 million and 2 thousand
years ago. On the basis of an alternating stratigraphy of salic (high-
silica), intermediate, and basic (low-silica) rock units, the Complex is
interpreted as the product of five major magmatic cycles. It 1is further
subdivided into 15 formations, each of which originated from a different
centre or group of centres. The plateau is made up of large volumes of
alkali  olivine basalt interbedded with the salic rocks trachyte and

comendite. Thin beds of unaltered obsidian are present as a quenched basal

layer under these trachyte and comendite flows (Souther and Hickson 1984).






















FIGURE 2a: (bsidian sample locations: samples collected north of
Raspberry Pass.
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FIGURE 2b:

Obsidian sample locations: samples collected south of
Raspberry Pass. _
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KEY TO NUMBERED PEAKS IN THE OBSIDIAN SPECTRA SHOWN IN FIGURE 5:

1. K K-alpha

2. Ca K-alpha (and K K-beta)
3. Ti K-alpha

4. Mn K-alpha

5. Fe K-alpha

6. 1In K-alpha

7. Ga K-alpha

8. Pb L-line

9. Rb K-alpha

10. Sr K-alpha '
11. Y K-alpha (and Rb K-beta)
12. Ir K-alpha

13, Nb K-alpha (and Y K-beta)
14. Ag target Compton scatter
15. Ag target Rayleigh scatter

BGE

The prominent unnumbered peaks are from the K¥beta emission lines of Fe, Zn, Zr, and Nb.















































































avoid randow sampling errors, the pebbles chosen were those whose element
ratios fell within one standard deviation of the flow mean. The three

pebbles were washed in distilled water, dried, and crushed to pea-sized

PO

fragments with an agate mortar and pestle. The fragments were then combined
into a singlelsamble fér each flow, and ground in a tlerzogy tungsten-
carbide ball mill fér a total of 6 minutes. The obsidian powder was sieved v ]
in a zuu-iwesn, ZU}cm diameter stanuard brass sieve (USA Standard testing
sieve, ASTHME-11 Spécifiéation, W.S. Tyler Inc.). Between each samb]e, the
sieve waS wasnea under a very nigh pressure stream of running water from
both sides to remove embedded particles. The brass receivinyg pan was also
washea under running water. HBoth the sieve ana the pan were rinsed with
aistillea H,0, the excess water was wiped orf, and the sieve and pan were

dariea in a Y0° C oven for 5 minutes. They were then cooled to rcom

temperature before use. 5

The powderea saiples were preparea as pressed pellets for minor,
trace, and rare earth element analysis ana fusea into glass disks for the
deterwination of major element concéntrations: Tvio pellets and two glass
aisks were prepared for each of the ten taziza flows, the control obsidian
standard, and the procedure-testing saiples. All results quoted bLelow

represent averages of these auplicate analyses.

Preparation of Presseg Pellets

4.0 g of powderea obsiaian sample + 0.5 g binaer (Cheliplex

Spectrographic X-ray ilix Powder, a conwercial grinaing ana briquetting
additive) were weiyhea out. The mixture was transferreu to a plastic vial,

and a plastic mixing ball was adaed. The vials were capped and sealea

with Parafilm, ana shaken for 10 minutes in a wechanical wixer (Spex

pixer/iill, Cat. #8000, Spex Industries Inc.). The resultant mixture was
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Problems addressed

DI RS DR

a. Natural Surface Leaching of Constituent Elements

A test for the effects of leaching due to weathering on element
concentrations was perfonnea; Since element leaching is confined to the
thickness of the hydration bana in obsidian, literature hydration data were
reviewed (Frieaman ana Obradovich 1981, Michels, Tsong and ilelson 1983).
The estimate was wade that the maximum possible hydration tnickness was
unlikely to exceea 40 un (corresponding to an age of 1.1 w.y., Frieaman and
ubradovich 1981). In view of the fact that the ilount Eaziza Volcanic
Complex experiencea extensive and repeatea glaciations auring the past
million years, and the hydration rate would have been slower durinyg periods
of extreme cold, the actual hydration thickness on any naturally occurring
obsidian pebhie is provably less than 20 um. This corresponds to a maxiwmum
age of 150;000 years (ibia.), or to a maximum age of 50,000 years (group G,
pichels, Tsong and nelson 1983). : j

Assuming an idealizead situation in which an element is leached out
i

' coimpletely within the hydration rind (100% leaching), and a hydration

thickness of 2U microns on a rectangular pebble of the aimensions 2x3x5 'cm,
the resultant depletion of that element in a whole rock saniple (obtainea by
powdering this rectangular pebvle) would equal to 0.41%. However, sputter
inducea op%ica] emission experiments (Tsong et al. 1978) have aemonstrated
that tne actual hydration effects are much stialler than this extrewe case
of 100% leaching. The greatest effect (a 20% aepletion within the hyaration
band) was observea in the light elements na and Kk, and it became negliygible
for elements heavier than Al (ibid.). This inaicates that natural surface
leaching within the hydration rina of an obsidian pebble is not significant

for the elements Fe, Kb, Y, Zr, ana hb.
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FIGURE 7b: Harker variation diagrams for ten Mount Edziza
obsidian flows identified: trace and rare earth elements.

LEGEND:
Circles represent from Teft to right: flows 6, 7, 8, 1, 2.

Diamonds represent from Teft to right: flows 3, 9, 4, 10, 5.
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KEY TO TABLE 7

Average values:

1. Average Pantellerite
2. Average Comendite
3. Average non-peralkaline Rhyolite

Peralkaline QObsidian Sources:

~N OO

East Africa

. Eburru, Kenya (m);

. Eburru, Kenya (M);

. Emuruangogolok, Kenya (S63)¢
. Fantale, Ethiopia (Y346);

New Zealand
8. Mayor Island, main dome (4a, P.29560);
9. Mayor Island, honey variety (16);

Calc-alkaline and Alkaline-calcic Obsidian Sources:

10. Talasea, New Britain (343);
11. Landmannalaugar, Iceland, (#5);

Sub-alkaline Obsidian Sourca:

12. Glass Mountain, Mono County, California (MO3B);

Reference

Macdonald 1974
Macdonald 1974
Macdonald 1974

Bailey and Macdonald 1975
Bailey and Macdonald 1975
Weaver 1977
Gibson 1972

Ewart, Taylor & Copp 1968
Leach and Warren 1981

Lowder and Carmichael 1970.
Klein et al 1979

Noble et al 1972









































































Hypotheses on possible local obsidian procurement strategies

B PO

B T R

HiTp-1 House 1. Since this is a high§intensity lithic workshop
Tocated Qery'near‘prime obsidian source areas (on "Goat" Mtn., and in the
"Fan Creek" talus deposit) it is presumed that high-quality obsidian was
deliberately :sought out and brought to this site for reduction. If the
"Goat Mtn." source was being exploited, then Edziza 3 should be the sole
obsidian flow irepresented here. Similarly, if the "Fan Creek" talus deposit
was sought, then all artifacts should be made of type 2 obsidian, since
that is the only type present in the "Fan Creek" deposit. If such was not
the case, then a more generalized and diffuse exploitation pattern is
indicated. A high percentage of Edziza 8 obsidian (and small quantities of
types 2 and 7) would indicate that the slide in Destall Pass was exploited;
similarly, high percéntages of Edziza 3 and Edziza 6 (and small quantities
of types 7 and 8) would indicate that the obsidian was collected from the
outwash gravels of Artifact Creek. Presence of the obsidian flows
represented in the gravels of Destall Pass and Artifact Creek is unlikely,
as these deposité are small in quantity, and.are composed of poor quality
obsidian. The présence of these flows, despite the fact that this obsidian
would necesséri1y be of inferior quality, or the presence of type 2
obsidian, would indicate that the people who left behind the enormous
amount of gbsidian detritus at House 1 preferred to collect the raw
material at low-elevation easily accessible 1locations. The climatic
conditions prevailing around 3000 BP were those of the Neoglacial (Fladmark
1982), and access to the high-altitude obsidian outcrops on "Goat" Mtn.
during that period may have been seasonally restricted to such an extent
that exploitation of low elevation source areas was necessary.

HiTp-1 Area 2. A greater number of obsidian flows is postulated for
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TABLE 8

Obsidian Artifact Source Analysis Summary

a. Uebitage

HiTp-1 House 1
(N22-23 £16-19 SE)

l

Lithic Workshop N* £Edziza #2 Edziza #3 kdziza #6
Level 2 16 6 (37.5%) 10 (63.5%) ,
Level 3 15 3 (20%) 12 (8U%) ’
Level 4 50 6 (1Z%) 44 (o8%)
Level 5 3u & (27%) 22 (73%)
Subtotal 111 23 (21%) 88 (79%)

b. Formed Tools

HiTp-1 House 1 20 1 (5%) 19 (95%)
Lithic Workshop
Area 2 12 1 (&%) 11 (92%)
Campsite

HiTp-63 Component 1 7 1 (14%) 6 (86%)
Camipsite i
Component 2 13 2 (15%) 11 (85%)
Lithic Workshop ,

HhTg-1 Hunting Camp 6 5 1
Subtotal 58 5 (9%) 52 (90%) 1 (2%)
TOTAL 169 28 (16.6%) 140 (82.8%) 1 (0.0%)

*N represents a 1% sample of Levels 2, 4, and 5, and a 5% sawple of
Level 3 in the debitage.
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APPENDIX B

AN APPLICATION OF ESCA ANALYSIS TO THE‘STUDY
OF TWO MOUNT EDZIZA OBSIDIAN FLOWS

The purpose of thié wOrk was to determine whethe; ESCA  (electron
spectroscopy for chemical éna]ysis) coula e appiied to distinguish between
relatea obsidian flows, to compake these ESCA results to those ootained
using xiF (x-ray fluorescence), and to deteruine what advantayes there are
in using ESCA insteau of ARF for obsiaian studies.

The material chosen for tnis stuay consists of obsiaian pebbles frow
two ftlows founa within the iwount tuziza Volcanic Complex in northern B.C.
The twO t10ws in question are separatea yeographically vy several kilowet-
res (see Figure £ in text). They are known as tdziza #i, one of several
flows associatea with the Armadillo Formation, and Edziza #3, associatea
with the relatively young Spectrum Formation. The Eaziza #1 samples come
from the east flanks of Coffee Crater, jwhi]e the Edziza #3 sauples come
from three locations in the Artifac£ Creék valley area: "“Goat Hountain"
(cuutation marks indicate informal nameggiven this landmark), Artifact
valley rmoraine, and ubsidian RKidue, AHI these samples were collected by

|
k. Flaamark ana nis crew auring a 6-weeg archaeological reconnaissance of
the Complex in 14&1. |

Since. this was a test case, the obsiaian chosen for this woOrkKk was
alreaay Kknown to represent two distinct ;hanica1 types. They vwere first
jgentifiea by iielson, U'Auria and Bennett (1975), who detectea 13 elements
using energy-aispersive x-ray fluorescence (ED-xRF). The semi-quantitative
concentrations of three of these e]ementg (Fe, RbD, and kb, expressec as

ratios with respect to Zr) were sufficiently aifferent as to . aiscriminate

petween the two flows.
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Conclusion

The foregoing results show that ESCA is a very powerful method, and
that it has severa1‘potentia1 advantages over XRF. However; because of the
large experimen%al ancertainties in the results, some of these advantages
could not be rea1iz;d. However, jt is certain that the large errors can be
reduced. This error Eeduction might be achieved mainly through using a
defocused electron Eeam to analyze the glass matrix, to average out "spot
differences" in_ the chemical composition of the glass, and through the
analysis of more samples. The ESCA method can be applied successfully to
differentiate quickly and non-destructively on a semi-quantitative basis
between some of the less closely related flows from a major obsidian source
area such as the Mount Edziza Volcanic Complex, and to differentiate

between obsidians from unrelated source areas, using the semi-quantitative

concentraticns in their major elements.
















EDZYZA SOURCE CBSIDIAMS: UNCORRECTED RAW PEAK CCUNTS CBTAINED FROM THE GAMAMAL SPECTRUM-STRIPPINGC PPOGRAM.

Case Label X Ca Ti Mn Fe in Ga Pb Pb Sr Y . 1Ir ¥b Rayleigb Compten
101 3.14 787 345 756 19C6 96740 1716 279 262 5444 0 o1 e221¢C 15200 €0054 7260€
102 .15 eos 4 590 8§7 65820 2270 454 259 6095 o} 1122C 110800 15880 2a¢0s %80 €1
103 .16 643 276§ 518 1318 62640 1132 204 131 3258 0 g2¢Cs 54 €00 epor 3e830 41206
104 2.17 54 0 178 253 16770 924 104 156 4424 0 4950 47850 6002 42104 £4P2¢
105 3.16 750 0 246 2238 22440 1212 234 251 6082 ¢ €843 6070 9601 £0432 77112
106 3.1¢° 813 0 426 1047 78260 3618 3e7 601 9642 207 19390 201100 25€40 €gr2e 77970
107 3.20 €80 0 223 397 26250 1426 292 286 7318 ¢ 7980 77790 11270 66401 86556
108 3.21 1171 510 10€6 2206 112800 1¢20 24¢€ 212 6399 0 10280 110400 1769C e2¢€7¢° 85779
169 3.22 1027 401 795 2098 102800 1826 234 202 §995 0 97C6 104400 172170 7305¢ 7044°¢
110 3.25 207 0 225 377 27790 1437 287 341 7180 ¢ 7626 68900 aa ;e §3138 703109
i 02,25 760 0 2¢6 log 318a0 16C1 229 385 9306 ¢ 10160 ¢7700 14200 e€707 112591
112 2.24 752 [y 165 457 29950 1417 25¢ 216 eCcle 0 9551 91€90 12510 77423 101207
112 6.01 600 0 294 321 32750 1724 41¢ 356 10320 0 10790 106€00 15500 ©3427 1223727
114 €.02 €99 0 283 362 33580 1811 582 477 10750 4] 1141C 109800 1£24C 104272 133260
115 6.03 880 0 350 365 34110 1679 327 423 9922 0 10600 104°906-- 1f511C .-94f54. 122866
116 6.04 831 0 271 448 32410 1769 396 385 10060 0 11200 108800 1582C 102215 130942
117 6.05 705 0 32¢ 374 32400 -- 1760 405 331 9993 0 10810 104700 15140 24882 122330
116 6.06 857 0 £51 752 65880 2113 337 279 6414 71 10380 106000 12420 79101 96071
119 7.01 836 0 259 351 31570 1627 176 366 9322 0 10170 982000 14210 86184 - 112277
120 7.02 760 0 297 334 29740 2078 264 339 R93¢ Q 9632 °1020 12€30 76322 100650
121 7.03 751 0 208 321 27340 1324 221 359 8428 0 9272 9100 1284¢ 82448 10673¢€
122 7.04 701 0 190 323 21200 1097 170 216 6271 0 6708 . 62620 cle2 £3£22 70287
123 7.05 885 0 176 321 30940 1698 396 425 3718 0 10820 101500 15060 28779 126963
124 7.06 722 0 0 0 26950 1468 237 330 8817 0 %614 90360 12570 gI082 112122
125 7.07 897 0 220 437 31410 1711 391 479 1C190 0 10290 102700 15260 07859 12€705
126 9.01 958 268 530 791 59220 2005 362 316 6392 e 9728 102100 1235¢C 02433 1134€8

- 127 9.02 866 0 508 871 62240 2154 523 110 6544 0 9957 103000 13030 90827 109750
N 128 9.03 1007 197 520 707 62590 2120 376 246 §263 0 9914 104800 13150 26676 115898
O 129 9.04 735 0 562 65€ 60030 1965 181 254 6360 0 10000 105800 13120 -~-9832% 118027
130 9.05 1009 0 488 726 63510 2063 434 0 6405 0 10260 106000 13570 97906 116294
131 9.06 788 0 572 800 61670 2279 428 249 . 6218 0 9848 101800 12520 89896 108980
132 9.07 824 0 543 671 60130 2052 320 149 6336 0 9853 102900 12710 91065 111761
133 9.08 1176 237 508 809 62220 2066 436 185 6259 0 9875 101100 12730 84667 104112
134 6.09 1148 153 528 654 66500 2178 317 228 6658 0 10320 112000 15140 99757 120673
135 9.10 971 0 535 873 66100 2173 472 321 6812 0 10820 113400 14070 102318 122989
136 9.11 898 0 572 832 66460 2128 21¢ 155 6552 0 10460 107200 13020 91701 110588
137 12.01 884 0 333 348 29690 1609 247 277 8912 0 9188 94930 14970 90050 112718
138 12.02 948 232 367 541 48150 1708 265 228 5545 0 8186 86670 10340 62036 76668
139 12.02 1049 220 492 735 57000 1908 260 117 6875 0 10190 108000 13080 81963 101825
140 12.03 559 0 355 495 43030 1559 345, 194 5347 0 8353 88110 10590 70801 87260
141 16.01 733 0 449 845 55220 1420 0 0 4777 114 7640 77550 10030 85387 104177
142 16.02 909 0 541 706 59560 1826 320 234 4659 0 7690 77240 9627 74805 92038
143 16.03 906 132 573 827 59570 1663 253 197 4876 130 7468 72660 9014 72915 88903
144 16.04 978 0 837 844 74030 2255 381 152 6397 0 10250 103000 12790 111997 134990

145 16.06 931 109 691 776 65520 1813 376 118 5303 1] 8191 80620 10000 74495 92740
146 16.07 826 0 836 889 72330 1994 254 190 6147 0 9874 100300 13050 106249 128962
147 16.08 774 0 512 799 55830 1651 320 136 4656 0 7087 70€20 8997 66618 82537
148 1€.09 794 0 £57 828 63720 1855 jeq 128 5161 0 8464 g281¢C 10910 793¢1 °8725
149 16.10 1111 326 512 765 58340 1751 261 174 5146 0 8217 80930 10190 7963¢ 094¢€2
150 16.11 - 922 [y 684 816§ €5460 1806 346 122 5223 0 7005 77540 2667 65401 e387¢
151 16.11 935 170 575 823 65C60 1875 341 225 5447 0 8642 29740 11570 £e51°% 10902§
152 16.12 208 69 558 856 63550 1699 362 180 5624 Y 8846 87850 11490 028¢1 114517
153 16.15 1002 0 633 230 76210 21€C 266 22¢ 6549 0 1044C 102200 130670 101767 123€f2
164 17.¢C1 750 0 478 665 55310 1666 286 10¢ 4431 ¢ 7237 6o71¢C el12¢ 71602 e7040
155 17.02 116§ 284 994 696 7€21¢ 2265 477 211 £705 0 )¢ a2€30 115¢0 eee1? 10€753




EGZIZA SCURCE CBSICIANS: UMCORRECTED RAW PEAK CCUNTS CBTAINED FROM THE GAMARAL SPECTRUM-STRIPPING PRCOCRAM.

Cese Lébel K Ca Ti Mn Fe In Ca Pb Rb Sr Y Ir kb Payleioh Compton
156 17.03 1034 0 606 994 74280 2074 340 316 €227 10240 1032300 12410 112117 123229
€7 17.04 1236 308 645 €17 65640 2076 357 247 5308 a1¢€1 7e620 crac 60650 P5CO6
1586 17.04 1074 246 411 760 €0760 1773 32¢ 1€5 4c1e 7508 77200 opQe 78612 0?2632
166 17.05 1G2¢ 0 635 103¢ 74580 2262 8§20 2¢1 6112 a72¢ 0Q5€0 1228¢ 109260 12812%
160 17.06 1309 252 650 966 70080 1.023 413 171 £022 0286 2740 12020 95017~ 115789
161 17.07 1055 297 590 800 63010 1944 36¢ 256 5240 8274 er1ep 10160 B2€27 100227
162 17.08 $87 4905 799 64750 1883 399 e 531¢ £3¢g 83810 10750 PAET4  1024€S5
163 17.09 912 402 745 63120 1947 364 303 £50R 2812 eg210 1145C 02€22 112772
164 18.61 1034 237 £15 3341¢C 1673 382 417 10170 11220 1¢2700 16740 102740 122292
165 1E.02 870 266 433 33450 1676 279 2l1¢ 9897 1100 105700 16410 101062 120000
1€6 16.03 827 287 120 34730 1706 101 237 10750

12¢¢Cc 112200 16540 101723 128611
11280 10c400 1E1C0 0443 128797
11080 106200 18880 60480 12P187
10860 107100 l1ee8c €a572 121084
10220 95€20 138e0 75884 10301°%
1073¢ 101600 14800 64196 1212¢%3
1253¢ 133000 158700 117470 13681%4
12300 124300 15850 10297 128026

167 16.04 807
168 16.05 796
169 1€.06 812
170 16.07 941
171 18.08 947
172 16.01 999 -
175 19.02 861

220 488 33500 1708 344 481 %917
1¢z 42 333¢0 1652 334 40¢ 989C
377 376 3le2e 1669 364 405 10180
212 374 32250 1871 £46 392 o458
215 430 34160 1658 386 41€ 9611 1
433 €99 --63610 —-2389 508 3z¢ 8001
563 756 64040 2166 314 164 8248

o

CO0OO0OO OMOCOOWONOOOOODOO0ODDODOLOODOOODOODMODODOLODODOOMDOOOMD

174 19.03 1187 40 438 761 62800 2243 393 441 767¢e 11690 125700 15060 102402 125176
175 19.04 912 431 739 54550 1985 331 285 6506 10360 109600 121¢€0 89400 110505
176 19.05 1150 28 530 672 62960 2293 427 335 768¢ 12040 129200 15720 101685 125199
177 20.01 773 613 §70 69640 2306 . 398 341 7199 11170 118900 142¢0 100460 122842
t: 178 20.02 835 578 82¢ 69200 2276 421 347 7137 11260 116500 14320 103590 122947
> 179 20.C3 999 600 832 674 €0 2204 402 .0 6846 10820 113800 14450 106927 126850
160 20.04 796 385 649 53610 1749 413 281 £202 802¢ 7962¢ 9722 61537 7750
181 20.04 704 341 594 44020 1370 0 12¢ 4605 6804 69630 8671 60062 715€95
182 20.05 870 477 681 56570 1678 271 243 5654 14 9079 92320 11580 76652 08522

183 21.01 1166
184 21.02 85§
165 21.03 927
186 21.04 843
1§7 22.01 929
188 22.02 809
189 22.03 1029
190 22.04 1066
181 22.05 972
192 22.06 867
193 22.07 573
194 22.08 852
195 22.09 983
196 22.10 668
197 22.11 1413
198 22.12 930

— .
o
CPLOOOOODOOOODOOLOXTOOOOOOOONOOOODOOODOOD O

343 211 32730 1639 293 376 10340
296 372 31360 - 1686 334 388 9491
23 454 32400 1640 222 34¢€ 10030
266 381 32040 1701 383 285 9476
128 607 35680 1870 377 344 10810
348 325 36110 1728 192 324 10700
269 338 36890 1814 418 614 11430
243 338 35810 1822 371 392 10630
357 482 38610 2036 531 461 11720
428 368 35090 1802 416 338 10680 1
0 255 26670 1494 31 214 8233
154 451 29470 1571 393 262 8866
269 539 39030 2106 526 486 10840
247 239 26920 1380 264 290 8070
222 426 39270 1812 530 472 11690
371 490 36630 1996 450 480 11440

11380 105400 15790 101276 120203
10240 96990 13¢02¢ €2021 110201
11000 105000 15360 04249 124324
10280 2470 L4420 93763 12£715
11840 114100 16650 99747 130767
11700 110100 16040 99153 128077
12520 122000 17450 114202 147052
11610 115000 16820 102225 123160
12740 122900 17790 103698 137467
11570 111300 16200 25588 127970

8780 82070 11820 70663 83106

9430 90680 12980 80071 105938
11460 110700 15640 88421 119353

8765 81990 11860 71803 95095
12450 121900 18020 111545 143604
12160 116800 16750 103454 136338
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199 22.13 1156 253 269 522 36410 1950 374 526 11610 22 12640 122400 18070 111115 146701
200 22.14 £98 0 0 502 37440 1909 438 418 11410 12700 122400 17470 112136 146830
201 22.15 1137 0 214 502 36420 1954 417 485 11180 12480 122600 17940 119154 151237
202 23.01 1000 0 267 493 34470 1736 se 378 10790 11840 111800 1€560 100104 122627
203 23.02 1057 0 0 545 37660 2251 486 357 11000 12310 120700~- 17270 1123178- 144052
204 23.03 691 0 224 453 36640 2130 €67 454 11520 12120 11€200 17020 10ee12 141284
205 23.04 940 0 233 428 35790 1870 448 jap 10520 11240 113600 16660 10P245 120856
206 23.05 984 0 313 460 37310 2001 54 44C 10¢1¢C

11750 116300 17000 1C4€95 136027




APPENDIX D

EDZIZA OBSIDIAN SOURCE DATA MORMALIZED TC THE CCMPTCM PEAK {PK/CCMP * 10EZ)

Case Label K Ca Ti Mn Fe In Ga Pb Rb Sr Y Ir Nb Rayleigh Compton Pk
1 1.01 8.03 0 5.03 2.¢£ 5¢3.48 23.098 .71 2.04 62 .50 0 86 .04 984.95 121.04 BRl1.€1 asego
2 1.02 &.44 3.12 5.47 6.97 595,48 17.74 3.64 _Z.70 40.22 0 70.2¢ 8O0 .45 103.02 €£21.€7 °aag?
3 1.03 6.59 0 0 3.20 2¢4.21 12.5¢ Y 3.42 76 .77 0 72.29 82°¢.10 121.56 774.2F 97322
4 1.04 5.74 0 2.60 3.30 259.53 12.42 3.12 2.61 77 .24 0 73.12 017.90 124.11 759.42 110470
5 1.05 7.81 0 1.90 2.40 228.7¢ 10.88 2.65 1.21 g6 .c4 3.583 84.21 FE€1.05 142.04 760.31 114267
b 1.06 6.59 0 2.2 2.99 247.41 12.65 2.45 2.70 79.27 ¢ 74.70 €19°.56¢ 123.20 7€5.03 110547
i 1.07 6.85 0 0 1.82 231.49 11.42 2.73 2.84 gs.08 3.5¢ 82.08 542.78 135.F¢ 774.43 106525
g 1.09 10.¢8 1.99 1.€3 3.77 258.¢86 11.€0 3.06 2.55 88 .28 3.1¢ 84 .62 £69.88 141.57 758,20 01802¢
S 1.10 6.63 0 1.64 4.02 261.12 12.3¢8 1.56 3.11 78.55 0 70.89 R@17.71 120.36 777.4¢6 95547

10 1.12 7.84 G 5.35 7.43 £95.¢] 17.60 3.80 1.72 49.23 0 72.32 B11.52 106.05 827.22 117680
11 1.15 6.12 0 0 3.00 234.22 12.77 3.44 4.14 114 20 0 80.53 711.23 141.€2 75e.86 12851¢C
12 1.14 8.83 2.59 2.C3 1.95 236.46 16.7¢8 2.2 1.86 82.20 2.97 81.90 £53.16 12B.€9 764.85 120272
i3 1.14 5.35 0 1.72 2.24 199.f0 9.53 2.00 1.49 79.04 2.54 74.43 E03.2F 128.03 744.9%6 122079
14 1.15 14.06 4.42 6.20 8.76 839.03 32.17 4.02 4.03 85.12 0 116.11 1215.63 158.02 £25.22 56756
15 1.16 6.64 0 1.95 3.26 266.29 12.78 3.72 2,12 70.30 0 74.27 850.27 123.33 778.43 125842
16 1.15 8.24 2.46 4.47 7.75 599,61 22.47 2.72 2.97 66 .89 0 102.00 11€67.96 145.5¢2 850.91 121579
17 1.16 10.91 1.96 1.85 3.67 302.46 15.€3 3.74 2.281 86 .48 0 78.67 875.41 127.15 172.87 107904
18 1.17 8.94 0 2.24 4.90 300.55 16.81 4.85 1.80 87 .44 0 76 .65 882.4C 127.72 172.11 63418
19 1.18 7.85 .76 0 1.90 16§5.89 12.15 2.32 5.89 150.80 0 92.43 416€.2%F 157.55 737.22 112095
— 20 1.17 8.99 0 2.88 4.20 322.22 . 17.58 4.38 2.98 23.28 0 79.84 912.46 120.66 753.%4 88169
[\N) 21 1.18 5.80 0 1.16 1.29 156.37 12.29 1.56 5.35 131.11 0 82 .81 3€8.866 142.78 746.65 136150
— 22 1.19 10.63 0 5.71 12.84 910.53 32.27 4.28 3.44 82.21 1.50 126.10 1296.22 183.15 833.93 93967
23 1.16 9.71 3.38 4.87 8.25 711.78 24.07 3.49 3.15% 66 .45 0 108.64 1205.04 164.83 249,67 107327
24 1.20 8.48 0 5.41 7.20 687.43 22 .49 4,12 3.44 59.20 0 97 .80 1082.99 149,26 832.99 108404
25 1.21 6.11 0 1.12 1.61 204.75 11.76 0 1.66 102.24 0 75.95 676.94 121.29 760.14 147058

26 1.20 7.24 0 5.18 8.36 637.90 20.90 2.80 3.29 57.93 [ 92.23 1040.60 141.60 847.73 120411

27 1.21 9.19 0 1.81 3.72 312.45 17.08 4.18 5.00 142.20 0 22.99 824.28 156.73 735.53 99153

z8 1.22 5.67 0 1.32 2.82 216.82 11.53 3.86 .98 82.75 3.91 80.08 538.2 123.85 763.15 137397

29 1.23 8.43 0 3.58 12.32 880.2° 40.98 2.69 6.83 112.27 2.76 195.05 2420.51 339.86 £79.45 105102

30 1.22 6.91 0 2.23 2.29 237.42 11.28 3.24 1.92 89.02 3.99 85.47 575.23 143.93 756.56 158622

31 1.23 10.11 0 4.02 11.15 862.93 38.01 1.75 6.98 111.38 4.33 208.88 2384.71 207.01 888.51 110160

32 1.24 7.61 0 4.10 9.63 735.59 27.81 4.49 4.54 77.2¢ 0 125.96 1442.65 192.60 864.21 119156

33 1.25 6.94 0 2.19 3.12 252.35% 13.37 2.2¢ 2.99 78.22 0 71.89 824.54 123.22 766.06 140200

34 1.24 9.99 2.80 2.78 9.65 1767.82 28.74 3.64 3.50 77 .29 0 132.00 1479.99 197.54 872.78 114663

35 1.25 6.96 0 1.78 2.84 264.27 13.58 3.40 2.51 78.00 0 74.11 838.92 120.24 780.46 133981

36 1.26 7.09 0 4.14 4.75 495.16 18.01 3.79 2.74 63.11 1.16 83.76 1009.04 122.61 832.14 127150

37 1.27 8.63 0 4.55 6.95 673.65 26.64 4.18 4.15 75.30 0 109.28 1241.03 155.20 836.81 .111601

38 1.26 7.95% 0 4.4] 7.04 544 .89 19.31 2.61 2.71 65.31 0 90 .82 1076.72 129.55 811.79 121108

39 1.27 9.62 0 5.02 6.95 692.91 27.83 4.09 4.10 74 .20 0 109.96 1245.59 156.95 834.75 93851

40 1.28 6.67 0 1.88 3.67 261.04 13.36 2.80 2.18 79.76 0 74 .34 826.98 122.26 765.50 125880

41 1.29 6.75 1.34 2.38 2.85 248B.45 12.93 2.20 3.59 78.49 0 72.40 800.26 118.58 776.30 130208

42 1.28 6.92 0 1.46 3.04 250.73 12.80 2.06 3.43 77.84 0 71.32 833.31 120.25 766.19 134884

43 1.29 7.30 0 3.19 3.30 275.05 13.82 2.06 3.30 83.31 0 75.52 833.45 122.23 751.56 91475

44 1.30 5.10 0 0 0 92.79 9.33 3.14 5.31 176.171 0 84 .02 157.42 143.81 725.85 147760

45 1.31 6.53 0 1.23 1.31 102.2 11.33 . 3.20 7.20 202.18 0 92.07 171.63 156.96 714.26 134239

46 1.30 6.51 2.42 0 0 91.14 20.70 1.98 6.59 179.56 0 84 .26 156.01 143.€9 717.79 146914

47 1.31 4.55 0 0 0 02.48 10.22 2.5¢ 6.50 185.90 0 85.54 162.2C 146.52 722.77 150621

48 1.32 8.97 2.08 2.3¢8 2.62 257.70 12.08 3.41 1.98 e0.93 3.58 87.2 586 .85 142.92 757.4° 116571

49 1.33 10.20  2.42 4.36 7.67 614.01 7721.13— 2.68 1.41 62.03 0 87.83 994.96 12£.19 £10.27 103924
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ECZ1ZA CBSIDIAY SCURCE DATA RORMALIZED TO THE COMPTON PEAK {(PK/CCKFP * 10E3)
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759.06
742 .41
768.94
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756 .58
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772.56
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€23.22
e811.2¢%
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824.28
840.40
839.64
837.%82
829.82
824 .55
£39.52
£34.76
842 .05
838.74
870.10

85384 -

859.07
931.94
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846.14
846.56
927.61
867 .45
855.76
818.60
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801.28
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952 .55
946.22
e08.22
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95064
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126361
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54783
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97836
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24847
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77489

46048
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53669

72640

91544
112370

69339

45925
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85289

70739

74042

67398
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2217

96231
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ECZ1ZA GBSIDIAM SCURCE DATA KORMALIZED TO THE COMPTON PEAK {(PK/CCMP * 10E2)

Case Label K Ca Ti Mn Fe ir Ga Pb Rb Sr Y ir Mb Rayleigh Compton Pk
101 3.14 10.84 4.75 10.41 26.25 1322.40 23.63 l.84 3.€1 74 .98 0 111.29 1283.78 209.235 0°51.08 72606
102 3.158 g.21 0 6.02 ¢.05 671.21 22.1¢ 4.62 2.64 62.16 0 103.88 1129.91 158.57 862.70 68061
103 3.16 15.57 6.75 12.54 31.81 1516.49 27.41 4.94 3.17 £1.20 0 112.23 1221.84 215.22 940.06 41206
104 3.17 2.28 0 3.25 4.61 205.82 16.85 2.54 2.84 80 .68 0 76.76 B872.60 125.87 767.22 £483¢
105 3.18 9.73 0 3.19 3.09 2¢1.00 15.73 3.03 3.25 90.17 0 72.4€ 856.79 124.51 770.71 77112
106 3.1 10.43 0 5.46 13.43 1003.72 46.40 4.86 7.71 123.66 2.65 227.72 257¢.20 22¢f.84 873.91 77970
107 3.20 7.86 0 2.€9 4.59 303.2 16.47 3.3 3.20 24 .51 0 77 .87 898.72 130.2C 7€7.14 8655¢
108 2.21 13.65 5.85 12.43 25.72 1315.01 22 .28 2.87 2.47 74 .€0 0 107.20 1287.03 206.23 ©966.1¢ 85779
109 2.22 12.93 5.05 10.01 26.41 12¢3.98 2.98 2.95 3.68 75 .46 0 109.22 1314.12 217.28& 920.93 79445
116 3.2 11.48 0 3.24 5.36 395.20 20.44 4.08 4.85 102.11 0 91.14 979.82 141.04 755.67 70219
111 3.23 €.75 0 2.54 3.53 283.1¢% 14.22 2.12 3.42 €2 .65 4 75.70 867.74 127.01 770.91 11289]
112 3.24 7.42 0 1.83 4.51 295.¢4 13.99 2.56 2.13 R9.02 0 79.1%2 905.07 123.26 764.24 101207
113 6.Cl1 6.47 0 2.38 2.68 264.67 13.63 3.38 2.88 83.97 0 72.67 861.50 125.27 755.0a 1223737
114 6.02 6.74 5] 2.12 2.94 2¢£1.87 12.58 4.2¢ 3.¢8 80 .61 0 71.89 822.24 119.83 782.64 123360
115 6.03 7.16 0 2.85 2.97 277.62 12.67 2.66 3.44 e0.76 0 74.21 B53.78 122.98 770.38 122866
116 6.04 6.35 0 2.07 3.42 247.%51 12.51 2.02 2.94 76 .83 0 72.51 B83C.°0 120.82 780.61 120942
117 6.05 5.76 0 2.66 3.06 264.86 16 .02 3.31 2.71 81.69 0 74.52 B55.88 123.76 775.63 122230
118 6 .06 8.92 0 5.74 7.83 685.74 21.99 3.51 2.90 66 .76 .74 96.73 1102.2 129.69 823.26 96071
119 7.01 7.45 0 2.21 3.13 281.18 14.49 1.57 3.26 83.03 0 76 .51 B74.62 126.56 767.60 112277
120 7.02 7.55 0 2.95 3.32 295.48 20.65 2.62 3.27 88.81 0 80.€64 904.22 125.48 758.26 100650
121 7.03 7.04 0 1.95 3.01 256.1% 12.40 2.07 3.36 78.66 0 73.48 834.77 120.30 772.45 106726
122 7.04 9.97 0 2.70 4.60 303.04 15.¢61 2.42 3.07 89.22 0 80.31 890.92 130.65 761.48 70287
123 7.05 6.97 0 1.39 2.53 243.69 13.37 3.12 3.25% 76 .54 0 72.80 799.45 118.62 778.01 126963
124 7.06 6.44 0 0 0 240.34 13.09 2.11 2.94 78.63 0 72.41 B05.84 121.02 749.C2 112132
p— 125 7.07 7.08 0 1.74 3.45 247.20 13.50 3.00 3.78 80 .42 0 73.11 R10.54 120.44 772.24 126705
w 126 G.01 8.44 2.36 4.€7 6.97 521.91 17.67 3.27 2.78 55.33 0 76.27 899.81 108.84 814.62 .113468
W 127 9.02 7.89 0 4.63 7.94 567.11 19.63 4.77 1.00 59.63 0 80.62 938.50 118.72 827.58 109750
128 9.03 8.69 1.70 4.49 6.10 540.04 18.29 3.24 2.12 54 .04 0 76.38 904.24 113.46 B£34.15 115898
12¢ 9.04 6.23 0 4.76 5.56 508.61 16.65 1.83 2.15 53.89 0 75.6% 896.41 111.16 833.07 118027
130 9.05 8.68 0 4.20 6.24 546.12 17.74 3.73 0 55.08 0 78.89 911.48 116.69 B841.88 116294
131 9.06 7.23 0 5.25 7.34 565.88 20.91 3.93 2.28 57.06 0 80.69 934.12 114.88 824.89 108980
132 .07 7.37 0 4.86 6.00 538.02 18.36 2.86 1.33 56.69 0 78.55 920.71 113.72 #814.82 111761
133 9.08 11.30 2.28 4.88 7.77 597.63 19.84 4.19 1.78 60.12 0 84.66 971.07 122.27 813.23 104112
134 9.09 9.51 1.27 4.28 5.42 551.08 18.05 2.63 1.89 55.17 0 76.17 928.13 125.46 826.67 120673
135 9.10 7.90 0 4,25 7.10 537.45 17.67 3.85 2.61 56.39 0 78.59 922.03 114.40 831.93 122989
136 §.11 8.12 0 5.17 7.52 600.97 19.24 1.98 1.40 59.25 0 84.54 969.26 117.82 829.21 110588
137 12.01 7.77 0 2.93 3.06 261.08 14.15 2.17 2.44 78.37 0 67.51 834.78 131.64 791.87 113718
138 12.02 12.37 3.03 4.79 7.06-628.03-~--22.28- 3.46 2.97 72.32 0 94.51 1130.46 134.87 809.15 76668
139 12.02 10.30 2.16 4.83 7.22 559.78 18.74 2.55 1.15 67 .52 0 88.63 1060.64 128.46 804.94 101825
140 12.03 6.41 0 4.07 5.67 493.12 17.87 3.95 2.22 61.28 0 85.24 1009.74 121.36 811.38 87260
141 16.01 7.04 0 4.31 8.11 530.06 13.63 0 0 45.85 1.09 65.56 744 .41 96.28 819.63 104177
142 16.02 9.88 0 5.88 7.67 647.12 19.84 3.48 2.54 50.62 0 74.97 832.22 104.60 B812.76 92038
143 16.03 10.19 1.48 6.45 9.30 670.06 18.71 2 .85 2.22 54 .85 1.46 74.71 817.30 101.3¢ 820.16 88903
144 16.04 7.24 0 6.20 6.25 548.41 16.70 2.82 1.13 47 .39 0 67.90 763.02 94.75 829.67 134990
145 16.06 10.04 1.18 7.45 8.37 706.49 19.55 4.05 1.27 57.18 0 78.63 869.31 107.83 803.27 92740
146 16.07 6.40 0 6.48 6.89 560.86 15.46 1.97 1.47 47.67 0 68.49 777.75 101.1% 824.65 128962
147 16.08 9.28 0 6.20 @.68 676.42 20.00 3.8e8 1.65 56.41 0 75.94 855.62 109.C1 e07.13 82537
146 16.065 8.04 0 5.64 8.39 645.3¢ 18.79 3.89 1.3C 52.27 0 76.86 £38.71 110.50 R03.f8 98735
142 16.1C 11.17 3.28 5.15 7.69 586.56 17.60 2.62 1.75 51.74 0 73.84 B12.68 102.45 B800.66 00462
150 16.11 11.04 0 g.18 9.80 783.21 21.61 4.14 1.46 62.49 0 83.99 927.7% 115.66 782.51 f357¢
151 16.11 §.58 1.56 5.27 7.55 596.7% 17.20 3.12 2.1€ 49.96 e 70.80 823.13 106.12 811.8¢ 109023
152 16.12 7.0€ .60 4.87 7.47 554.04 14.84 3.16 1.57 48.22 0 69.06 767.14 100.23 PR11.1% 114517
153 16.13 8.09 0 5.11 7.51 615.33 17.44 2.15 1.82 £2.88 0 75.22 B25.1F 10K.583 @21.68 122852
154 17.01 &.62 0 5.4¢ 7.64 625.36 19.14 4.43 1.25 50.90 0 74 .81 €0G.81 104.83 827.04 g7042¢
155 17.02 10.45 2.66 9.21 .32 722.63 21.22 4.7 1.98 54 .28 0 €0.90 867.70 108.57 832.%2 106752







APPENDIX E
EDZIZA OBSIDIAN SCURCE DATA MORMALIZED TC THE ZR PEAK (PK/IR * JCEZ)

Case Label K Ca Ti Mn Fe Zn Ga Pb Rb Sr Y ir Nb  Rayleigh ZIr peak
1 1.01 .16 0 5.11 €.66 602.55 24,24 3.77 3.c0 63.45 0 €8.17 1000 122.£9 824.01 94150
1 1.02 10.55 3.9 6.82 §.70 743.94 22.17 4.55 3.3 61.50 ¢ €7.82 1000 120.72 1026.5)1 79620
3 1.03 7.94 0 0 3.85 306.73 16.36 5.25 4.20 G62.8¢ 0 €7.21 1000 146.61 033.96  BO69C
4 1.04 6.25 0 2.83 3.60 282.74 14.62 2.41 2.84 €4.18 0 79.67 1000 125.21 827.25 101400
5 1.05 12.91 0 3.3 4.27 407.74 19.39 4.73 3.40 152.38  6.22 150.27 1000 253.16 1269.40 64110
6 1.6 8.53 0 2.0 3.65 30l1.e8 15.43 2.9% 2.2¢ 9€.72 O 21.1¢ 100C 150.44 923.47  206CO
7 1.07 12.63 0 0 3.6 426.5C 21.Cf 5.21 5.2¢4 156.7% €.55 1£1.22 1000 249.74 1426.77 57820
8 1.09 18.75 3.50 2.87 6.61 454.23 20.3% 5.27 4.47 1€5.0¢ 5.f4 148.£1 1000 24€.42 1230.61 52230
9 1.10 8.47 o0 2.01 4.91 316.24 16,26 1.91 2.80 % .06 O 86.33 1000 la7.10 950.77 78120

10 1.1z 9.66 0 6.59 9.15 733.82 21.69 4.€¢ 2.12 EC.66 O €9.1% 1000 120.68 1020.06 95500
11 .12 €.61 0 0 4.21 229.22...17.95 _ 4.84 5.2 160.82 0 112.22 1000 199.12 1066.97 21400
12 1.14 15.96 4.67 3.67  3.52 427.48 19.48 4 .20 3.27 180.76  5.27  14£.05 1000 250.71 1282.€R 66530
15 1.14 1C¢.62 0 3.45  4.45 366.42 18.94 3.97 2.€6 157.06 5.04 147.8¢ 1000 254 .40 14p0.28 66470
14 1.15 1C.69 3.36 4.71 6.66 637.74  24.4% 3.05 3.07° 64.7 ¢ €8.26 1000 120.12 €27.28  Ja6170
15 1.16  7.61 0 2.30  3.86 313.18 16.21 4.37 J.eg 93.26 O 7.3 1000 145.0% 215.50 107000
16 1.15 7.06 2.11 3.82 6.€3 513.28 20.10 2.33 2.54 57.27 ¢ 87.24 1000 124.¢€5 728.584 142000
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27 l.21 11.15 0 2.19 4.51 379.05 20.73 5.07 6.07 172.52 0 112.81 1000 190.14 892.23 81730
26 1.22 10.53 0 2.46 5.23 402.73 21.41 7.117 1.81 182.71 7.26 148.75 1000 248.61 1417.52 73970
z9 1.23  3.48 0 1.48 5.09 363.68 16.93 1.11 2.82 4¢.2 1.14 80.58 1000 140.41 363.23 254400
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APPENDIX F

—
‘ Results of the EUL-XRF Analysis of 55 Formed Artifacts from
HiTo-1, H11p=63, and hnlg-1.
—
Catalogue + Artifact vescription Obsidian Source Flow
= Luinoer L ' : Z 5 2 (
. HiTp-1 House 1 (Lithic Workshop)
Erl:us Bitace preforh X
- Y0 tiface prefori X
j 4y giface preforu X
154 yitface preform X
- ol Biface preform X
i <17 tiface preform X
' lez pitace preforni X
26 tiface preforn X
- 97 Bitace preforu X
‘ 34 iface prefor X
119 tiface preform X
- 90 Biface preforiu X
[ 163 Biface preforn X
‘ 162 Bitace preform X
164 Biface preform X
= 115 Eiface preforii X
; 24y Bitace preform X
113 Biface preform X
- 93 Biface preform X
* 121 Biface preform X
- HiTp-1 Area 2 (Campsite Area)
{
‘ Erl:19Y microblaae X
198 iiicroblaue core X
- 16za uval scraper X
loeb Scraper X
A4y Core X
- 177 . Scraper X
| 196 Flake X
22y uniface X
- 197 bitace fragment, distal end X
| 176 Biface, couplete X
'3 2ul gitace fragment, proximal end X :
172 biface fraguent X
- ;
b
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