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X—RAY FLUORESCENCE (XRF) ANALYSIS OF OBSIDIAN ARTIFACTS FROM

SHOOFLY RUIN, CENTRAL ARIZONA
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Department of Anthropology
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Introduction

The following iz a report of a x-ray fluorescence
analvsis of 27 obsidian artifacts from Shootly Fudn, ceEntral

AP lTOonN&. The analvsi indicates that 17 (&3IWNY of  the

!

artifacts were procured from the Government Mountain souros to

the north. Zeven (Z&WY of most o likels
procured from the SDuperior FLEEE BOUITE

to the south. Thé remaining three specimens most olosely

N 3

matoh  the Mule Cresk/Guynn Canyon

Mz

Mawico (two specimens!, and one specimen cannot be contidently

assigned to a source.
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Methodology

All ohsidian debitaae, and projectile points  were
subjected to the same analytic conditions. Malt incompatibls

trace elements were dzed to determine tThe souros,

The samples wers  analveed for rabidiam (Bbho . mtrontium

{53 zirconium (Zrr, miobium Nb) usina the semi-auantitative

- 7

.
rapid scan method {Jack and Carmichasl 194697 on o oa  manual
Fhilips FW 1410 wavelength x-ray spectrometer with a Fhilips
poOwer asupply, ratemetar and teletvps in  the Chemistry
Department at Arizona State University. A bungsten (W) x—ray
tube, zcintillstion counter and LiF (200 crvstal were ussed
operated in a vacuwn path at 435Ky and 48mA for 80 live-seconds
par  element. The intensity valuss for all elenents wers
computed for ratios  of Rbka, Srka, Irka, and MNMbla radistion

lines. The data were reduced through specific programs with a

The alamental
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tarnary For oo ae to kErnown obsidian soueo the

-y

Southwest (zmese Table 1 and Figures 1 and &Y. The wsoli

o

-

incompatible slements Rb,  Sr, I, and Mbh oare guite sensitive

irn  separating rhvolite glass sources (Cann 1983y Dox et al.

]

19793 Zielinski =2t al. 1977, ML obd wm (M} is 1ormal ly
ubilized when strontium  values are  low. In this study,

nicbium was wused to attempt verification of souwrce assignment



on  two specimens (#'s 7062 and F0IZI) . It should be emphasized

that source assignments are probabilities and confidence i

directly proportional to the number  of known  sourcess  in

o

given region (Hughess 19845,

Discussian

The data are displayved in Table 1 and Figures 1 and Z.
The material assigned to the Government Mountain source was
based on geochemical and megascopic criteria. While some of
the specimens overlap the envelope for the Cow Canyon source,
the megascopic character is consistent with Governmant

Mountain glass and guite distinct from Cow Canvon, a

i

conaisteﬁtly near transparent/bandes amall nodule souwrcs in
mast central Arizona (Shackley 1986c). Governmant Mountain
ohsidian is distinctly sub-vitreous, nearly opaque and gray in
coloe. The sub-vitreous fabric is probably due to high
concentrations of magnetite DiFe,Ma) Feao, o

microlites in khs

glass (Bhacklesy s@ems to
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Han Franciszsco Voloanioc Field.
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Supesrior glass was also common in the azsemblage.
distinct by its consistent transparent brown fabeio. The
specimens assigned to this source are fairly confident
assignments. The Mule Creek material occurs in Hohok@m
contexts (i.e. Spur Cross Ranch Site! in central Arizona with
some regularity, but in low fraguencies (Shackley 178éa). The

one unknown, while overlapping Kendrick Feak (&r) and Slate

i



Mountain (Nb) is too inconsistent to assign to either source.
The specimen is a near tranparent glass typical of mid-

in central Ardizona and western Mew

m
i

Tertiary marekanite souracs

Mexico and may be a chemical outlier of Superior, Yualture,

(%2
N

Sauceda Mountains or some other locality. Mo econtident souroe

assianment can be mada.
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Table 1.

SAMPLE NO.

B398
11236
1147
7303
15264
8397
824z
8248

1"78
1157
4118
73
15264
7028
4224
9023
1381
9432
4121
3149
2144
7182
2003
2128
15143
7334
10433

e

fUsa
9ﬁﬁ7
HHEA

Rb/Rb

1.00
1.00
1.00
1.00
1,00
1,00
1.00
.00
1.00
.00
1.00
1.00
1.00
1.00
1.0%
1,00
1,00
1,00
1.00
1,00
1,00
1.00
1.00
1.00
100
1,00
1.00

Fb/Rb

Sr/Rh

0,1549
0.1425
0.8429
0, 0905
0.884%
0.8953
0.8831
{.1126
0,7905
0.9348
0.7752
0.8261
0.0730
0. 0000
0.9717
10,0945
0,7343
0.1092
0.8485
0.8485
0.7867
0,925

0.0764
0,7555
0.7780
0.1150
0.1126

Nb/Rb

Ir/Rb

1 1847

ILI 01
1.2965
0.5714
1.1256
1.2820
1.1604
{.4620
0,9951
1.2109
1.0251
1.0778
1.1361
1,5806
1.5483
0.5222
0.9792
1.1084
1.0507
1.1446
0 9\.}\.}1

Lot Lo 4
1:L7Ld

0.9933
1.0109
0.8789
1.00675
1. 1663

Ir/Rb

1.5806

'}E"Iﬂ

WoLd

OIUS
14773
30435
35744
2.7856
I.1457
2,8003
2,9039
2.2091
L.dBDb
3.3199
1.6148
"i 717
2,2173
2.8991
2.9930
2.7418
3.1984
2.0697
2.7654
2,6568
2.1224

2.2789
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cr -
cno-a3
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Rb

0, 4274
0.4143
0.3183
0.6017
0.3322
0.3147
1, 3286
0.2797
0,3590
0.3179
¢.3571

<3444
0.4527
0.3875
0.2841
0,6183
0.3683
0,4510
04,3449
0.33481
0.3647
0.3127
0.4832
¢, 3613
0.3784
0.4712
(,4388

t Rb

foTTo
et 7L

0, 6006

Sr

0.0542
0,059
0, 2685
0, 0545
09,2939
0.2818
04,2901
0,3112
0,2878
0.2972
0.27468
0.2845
0.0331
0.0000
0.2760
0,058
0,2704
0.0492
0.2927
02,2835
0.2869
01,2895
0.0369
2,273
0,2928
0.0%42
0.0494

Nb

&3
Uedlldl

{1, 0857

Ir

01, 5064
0.8263
0.4130
0.3438
4.3739
0, 4035
0.3813
0.4090
01,3572
0.384%
0.35661
0.3712
0.5143
0.6123
0.4399
0, 3230
0.3609
0.4998
0.34624
0,35824
0, 3482
0.3978

- 0,4799

0.3654
00,3308
0,4747
4.5118
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0.3137
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Y-ray fluorescence net intensity ratios for cbsidian artifacts from Shooflv Ruin, central Arizona

PROPABLE SOURCE

Superior

Superior

Govt. Min

Mule Cr/Gwynn Cavn, HM
Bavt. Min

fovt, Mtn

Bovt. Min

Govt., Mtn

Govt, Mtn

Bovt. Min

Govt. Min

Govt. Mtn
Superior

unknown (Cent. AZ7}
Govt. Mtn

Mule Cr/Bwynn Cnyn
Govt. Mtn

Superior

Govt. Htn

Bovt. Mtn

Govt. Min

Bovt. Min

Superigr

Govi. Mtn

Govt. Mtn

Superior

Superior

Y . 7
unknown {Cent. ALY

Mule Lr/Gwynn Cnvn
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Figure 1. Ternary plot of 2r, Sr, Rb net intensity
ratios of archaeological obsidian from Shoofly
Ruin and selected Southwestern obsidian sources.
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Figure 2. Ternary plot of Zr,Nb,Rb net intensity ratios
of selected archaeological cobsidian from Shoofly Ruin
and selected Southwestern obsidian sources.
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