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

THE MARANA HOHOKAM COMPLEX, SOUTH CENTRAL ARIZONA
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Department of Anthropology
Arizona State University

11.18.86

Introduction

The following is & report of a x-ray fluorescancs
analvsis of 70 obsidian artifacts from the Marana Hohokam

= oindicates that

tit

Complex in south central Arizona. The analy:
48 of the artifacts were procured from the Sauceda Mountains

LML toy the west mear G5ila Bend. The ramalinin two spadlnens

At projectile points prodused from Suparior (Fichkemtpost
Mountain) obsidian north of the Gila River. The sourose
provenience i1z similar to other Claszsic Hohokam L
central Arizona (see Shackley 1986éa and 1984b).
Mathodology
Al obsidian  debilitage, and projectile points  wers

subiected to the same analytic conditions. Melt incompatible

trace elements were used to determine the souros.
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The samples were analyzed for rubidium (Rb), strontium

(Sr), zirconium (Zr) uwsing the semi—quantitative rapid scan

~d

method (Jack and Carmichael 196%) on a manual Fhilips FW 1410
wavelength x-ray spectrometer with a Fhilips power supply,

ratemeter and teletvpe in the Chemistry Department at Arizona

University. A tungsten (W) x—-ray ftube, scintillation
counter and LiF  (200) crystal were used operated in a vacuum
path at 45kv and 45mA for BO live-seconds per element. The
intensity values for all elements were computed for ratios of
Rbka, Srka, Zrka radiation lines. The data weres reduced
through specific programs with a Zenith Z-1&61 Data Systems
MiICrOPFOCES50r. The elemental proportions are divided by the
rubidium  peak intensity and summed. These results are then
divided by the summed intensities and the resulting =lement
ratios are plotted in a ternary system ior‘comparison to kEnown
obsidian sources in the Southwest (see Table 1 and Figurs 1).

The solid incompatible elements Rb, S+, Zr, and Nb are guite

sensitive in separating rhyolite glass sources | Cuowm
at al. 197%9; Zielinski &t al. LT TN Miobium (Mb) iz normally
utilized when strontium valuss ara low. In . this —study,

niobium was not necessary to confidently assign the artifacts

to the two sources.

Some samples were so small  that  theay could not be
analyzed. These were mainly small flakes and shatter from fhes
trash pit in  Locus  H. The specimens are megascopically

similar to Sauceda and the other pieces in the locus and are

most likely from Sauceada.



Discussion

The dominance of a single obsidian souwrce at Marana is an
apparently common pattern in Classic period contexts (SGhackley

1986a) .« lLocus H exhibited the largest gquantity of obsidian,

3

all from the Sauceda source. This locus included debitage,
and reduced and unreduced nodules suggesting lithic
pwoductidn. Biface fragments and preforms also occurred here,
further suggesting production of obsidian in the Locus H area.
The obsidian in the other site areas may have originated from

the knapper in this locus, but the geochemical data are

insufficient to substantiate this behavior.

The geochemical results from the site obsidian overlap
the Slate Mountain (Wallace Tank! souwrce material, but the

Slate Mountain obsidian is quite different +from Sauceda

(Figurs 1). Slate Mountain is vitrophvric, containing

relatively large phenocrvsts of plagicclase and fresavently the
glass 13 a mahogany brown (Shackley 1984ai. The =ite obsidian
ie megascopioally ddentical to both in. nodul §
(marekanites) and color and opacity. Further chemical

analvses were not considered necsssary to determinse the

Sauceda origin.

The Sauceda source is chemically bimodal (previous
Unknown a and b; Shackley 1986a). The nodules are mixed
within a conglomerate and alluvium near the Sauwceda rhyvolite
and perlite/vitrophyre domes (Shackley 198&0). The nodules at

the rhyolite dones were completely evpended prehistorically,
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and archaeological assemblages tend to be more heterogensous

exhibiting more of one mode than the other.

The nodules at Marana could have been collected in a
single visit to the source. The production focus in Locus H

@amns similar to the Ssauceda origin obsidian production at

ifi

Erady Wash where Sauceda B predominates (Shackley 1986a).

None of the Tertiary obsidian sources in central Arizona

exhibit any evidence of physical control by any prehistoric

O If obsidian was "controlled" in the Classic period, it

must have been at the sites, or was present as social boundary

defense where groups were on their 'honor' to pay tribute to
2

the owners (see Hewlett st al., 1982). This, of course, 1s

difficult to detect in the archaeological record. Brady Wash

]

avceda

ifl

and Ak Chin sites alsoc exhibited large proportions of
obsidian. This may be simply dus to the sxcellent medium for
tool production presented by the Sauceda obsidian (Shackley

192846c) .

T Fetrology of Obsidian Artets G Im The
Petrology of Archaeclgical Artefacts, edited by

4
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Table 1. X-ray fluorescence net intensity ratios for obsidian artifacts from the Marana Hohokam Comelex.

SAMPLE NO. Rb/Rb Sr/Rb Ir/Rb St Rb Sr Ir  FROBABLE SOURCE
Surtace
1138 1,00 0.7097 1.4194 3.3290 0.3004 0,2132  0.4864 All Sauceda Mts A except where noted

No locus specified

3073 1.00 0.8170 1.8350 3.6721 0.2723 0.2225. - 0,3052
732-1 1.00 0,749 1.757 3.5072 0.2851  0.2136 0.35012
732-2 1.00 0.7877 1.7324 3.5201 0,2841 0,2238  0.4921
Locus A

3506 1.00 0.8388 1.8438 J.4844 0.2714 0.2277  0.5009
3065 1,00 0.7099 1.6399 J.3499 0.2985 0.2119 0.48%%
327 1.00 7170 1.5854 3.2024 0.3028 0.2171  0.4801
Locus D

1022 1.00  0.7732  1.8923 3.6635 0.272 0.2109 0.5163
7857 1,00 0.1176  1.0209 2.1385 0.4676 0,0550  0.4774 SUPERIOR
7640 1.00  0.1767 0.9332 2.1320 0.4691  0.0829  0.4481 SUFERICR
Locus E

3401 1,00 0.5795 2.0378 3.6172 L2765 0,1602  0.5634  SAUCEDA MTS E
3022 1.00  0.7729 L7260 3.4989 0.2858 0.2209 0,493
6253 1,00 0.7922 1.8098 3.6020 0,277 0.2199  0.3024
11788 1,00 0.7650 1.8514 16164 0,2765 0,213  0.3119
Locus F

1018 1.00  0.8001 1.7331 3.5332 0.2829 0,2263  0.4908
Locus H

687-1 1.00  0.7395 WJ373 3.4758 0.2876  0.2127  0.4997
£87-2 .00 0.7295  1.7634 I.4949 0.2861 0.2087 0.3031
£87-3 1,00 0.7381  1.7613 I.5194 20,2341 0.2154 0.3004
687-4 1,00 0.6404  1,5130 3.1534 0.3171 0.2031  0.4798
720 1.00  0.7319 1.5934 3.3275 0.3005  0,2200  0.479%
§95-1 1.00  0.6808 1.5720 3.2128 0.3113  0.1994 0.4893
693-2 1,00 0.6742  1.645% 32478 0.2991 0,2076 0.4933
695-3 1,00 G,7667 1.6432 3.4099 0.2933  0,2248 0.4819
695-4 1,00 0.7294 1.6172 I1.2464 0.2988 0.2180  0.4832
§95-5 1.00 0.7224  1,6379 3.3603 0.2976  0,2150 0.4874
495-£ .00 07032 1.5780 3.2B12 0.3048 0,214 0.4809
495-7 1.00  0.6133 1.3997 3.0133 0.3319  0.2036  0.4445
695-8 1,00 07723 1.6564 3.4286 0.2917 0.2252 0.4831
695-9 1,00 0.7372 1.6554 3.3926 0.2948 0.,2173  0.4879
695-10 1,00 0.8761 1.8034 3.46795 0.2718  0,2381  0.4901
695-11 1.00  0.7181  1.4814 3.3995 0.2942 0.2112  0.494%



Locus H {(cont.)

SAMFLE NO.

§95-12
695-13
693-14
695-13
695-1¢
693-17
£95-18
£95-19
695-20
693-21
695-22
695-22
695-24
695-25
695-24
695-27
695-28
$95-29
£95-18
£93-28
695-3k
694
790-1
790-2
7934
793-B
793-C
793-0
793-E
793-F
793-G
793-H
793-1
793-]
793k
793-L
I086-1
086-Z
11894

Rb/Rb  Sr/Rb

1.00
1,00
1,00
1.00
1.00
1,00
1.00
1,00
1.00
1.00
1.00
1.00
1,00
1,00
1.00
1.00
1,00
1.00
1.00
1.00
1.00
1.00
1,00
1.00
1.00
1.00
1.00
1,00
1.60
1.00
1.00
1,00
1,00
1,00
1.00
1.00
1,00
1.00
1,00

0,7058
0.7164
0.7158
0,7049
0.7340

L T345
0,46948
0,7504
0.7870
0.6794
0.7938
0.7948
0.7013
0.7235
0.7499
0.7471
0.7603
0.7181
0,8098

&
0,723

0.7366
0.7253
0.7374
0.7832
0.7448
0.5866
0.7488
0.712:

0.7744

0.7269

7317

0.75331

G,7199
0,759
0.6692
0,6985
0,7393
0,7933
0.7414

Ir/Rb

1.48156
1.767¢
1.7970
1.8024
1.4928
1.7260
1.6523
1.7244
1.7346
1.7667
1.9194
1.9703
1.8306
1.7251
1.7473
1.7418
1.7717
1.7651
1.6989
1.6202
1.6102
1.6221
1.6478
1.6201
1.4781
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SUM

3.3874
3.4834
3.5127
3.5093
3.42¢8
3.48035
3.3471
3.4850
3.5416
3. 4461
3.7132
3.7651

H
3.5322

3.4484
3.4972
3.4889
3.5320
3.4832

3.3087
3.7439
3.3669
33473

kd=1{p]
3.3852

I.4034
3.4229
3.1592
3.2509
3.2897

Rb

0,292

0.2871
0.2847
6.2850
0.2918
0.2873
0,2988
0.2369
0,2824
0,2902
0.2693
0.2656
0.2831
0.2900
0.2839
0,286
0.2831
0.2871
0.2850
0.2991
0.2970
0.2987
0.2934
0.2938
0.2922
0.3145
0.3076
0,2040
0.2946
0,3140
0.32080

Sr

0.2084
0.2057
0.2038
0.2014
0.2142
0.2148
0,2076
0.2153

0,2222

[pyaes

0.1972
0.2138
0.2111
0.1985
0.2098
0.2144
0.2141
0.2133
0.2062
0.2208
0.2164
0.2247
0.2167
0.2178
0.2301
0.2176
0.2173
0.2303
0.2166
0.2281
0.2282

AnCS
0,2252

0.2347

At

Vasl 70

0,2188

Ir

0.4564
0.3073
0.5116

9136
0.4940
0.4959
0,4977
0.4977
0.4954
0,3127
0.5169

"
0.5273

0.5183
0.5002
0,499
0.4992
0.3016
0.5068
0.4842
(0.4845
0.4783
0.4844
0.4848
0.4760
0,4902
0.4661
0.4620
0,4794
0.4773
0.4578
0.4667
. 45’7

\ ALLT
AEED

0,464

0.4528
0.4801
0.4764
0,4310
0.4938

PROBABLE SOURCE
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