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X—RAY FLUORESCENCE ANALYSIS OF OBRSIDIAN ARTIFACTS FROM THE Ak
CHIN PROJECT

by
M. Bteven Shackley
Department of Anthropology
Arizona State University
8.21.86

INTRODUCTION

The Ffollowing is a report of an ux-ray fluorsscence (XRF)
analvsis of 44 obsidian artifacts from the £k Chin
Arochasological  Froject in central Arizona. Frobable souwrces

ranged  from southwestern  New Mexico to northern Sonora. The
majority of the mabterial is  from two or  thres unlocated
SO C RS most  likely in the central Arizona region {mee

discussion below).

i

. - Methodology

A1l obsidian debitage, flake tools and projectile points
ware subiected to the same analvitic conditions. H i g
temperture melt incompatible trace elements were utilized tao
attempt souwrce determination.

The samples were analyzed for  rubidium (Rb), strontium

(Grl, zirconium  (Zr), and niobium (Nbh) using the semi-

]
B

quantitative rapid scan method (Jack and Carmichael 196%) on &
manual Fhilips FW 1410 wavelength s-ray spectrometer with a
Fhilips power supply, ratemeter and teletype in the Chemistery

Department at Arizona Btate University. A tungsten (W) ux-ray



tube, scintillation counter and LiF  (200) crystal were used
operated  in a vacuum path at 43kv and 45mA for 80 live-seconds
per  element. The intensity values for all elements wers
computed  for ratios  of RbEa, SrEa, Irka, and Nbka radiation
lines. The data were reduced through specific programs with a
Zenith Z-1461 Data SBystems microprocessor. The elemsntal
proportions are divided by the rubidium peak intensity and
sumined . These results  are  then divided by the sunmed

intensities and the resulting element proportions are plotted

in  a bternary system for comparison to known obsidian souroes
in  the Southwest. The solid incompatible elements Rb, 8r, and
Zry and Nb  are quite sensitive in separating rhyolite glass

SO CES (Cann 19872 Zielinski et. al. 1977). Micobium (Kb is

normally wtilized when strontium values are low  and two o
mere souwurces overlap  with strontioum seolubtion. The niobhium
plot indicates that ong piecs is  from  the Antelope Wells

~

source in southwestern New Mexico and northwestern Chibhuahua.
Discussion

While a few of the specimens are assignable to sources in
Sonora and southwestern New Mexico/Chihuahua, the majority of
the obsidian artifacts are from  two (or possibly one highly
variable) unlocated sources that are most likely in the
central Arizona region (see Table 1 and Figure 1). Figure 1
exhibits the data and the elemental positions of known
Southwestern glass sources (see also Shackley 1986). Many of

the unlocated source specimens exhibit a high proportion of



s

cortexr suggesting that the material is from a nearby source.
Research in Archaic contexts suggests that a high proportion
of cortex on obsidian and core remnants is an indication of
the close proximity of souwrces. RBoth Harquabhala Valley sites
and Hankat Cave are located within 20 km of obﬁidian SOUNCES
(Multure and Superior respectively) and exhibit a pattern of
cortical remnants similar  to many Ak Chin specimens (Shackley
1284, and in  preparation). Additionally, two sources have
been reported both north and  south of Gila Bend (Hila Bend
Mtns. and Sauceda Mtns.). These two have not yet been
investigated and may bhe two of the unknowns in the collection.
The lack of significant known souwrce material north, south,

sast or west further suggests a more local derivation.

Interestingly, no material was recovered from  the San
Francisco Volcanic Field., Obsidiamn artifacts from this region
are generally cpommon' in  pre-classic  Hohokam contexts  in
central  Arizona, but not in this collection (Shackley 1984).
It may be that the sources are ¢o close that the northern
Arizona  material never entersed the system. Alternatively,

the material may be mainly from Classic contexts, similar to

Marana and Brady Wash (Shackley 1986&).

The Ak Chin  project provides further evidence that the
consistently unlocated sources are in the central or south-
central Arizona region. The 'Tunknown' souwrces outlined on

Figure 1 are the same used by Shackley (1986).
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GAMFLE # Rb/Rb

Al T:16:17

AC-3 .00
AC-5 1,00
AC-1 1.00
AC-4 .00
AC-9 1,00
AC-2 1.00
AC-10  L.00
AC-8 1.00
AC-6 1.00
AC-7 1.00

Sr/Rb

0.08493
0.0793
0.9298
0. 1368
1.0633
0.8648
0.4197
0.7490
0.6100
0.4770

Ir/Rb

1.4109
2,2949
1.6618
7.5495
1.7483
1, 6400
1. 6800
1.8430
1.7240
1.7500

SUM

3.2602
3.3742
3.9914
8.6B863
3.8118
3.5048
3.0999
3.6120
3.3340
3.227%

Rb%

0.3067
0.2964
0.2784
0.1151
0.2623
0.2833
0.3226
0.2769
0.2999
0.3099

Rb/Nb/Ir Data for Samples Depleted in Strontium

Rb/Rb
AC-3 f.00
AC-4 1.00
Rb/Rb

A7 Te16:23

AC-19  1.00
AC-18 1,00
AC-17 1,00
AC-16 1,00
AC-20 1.00
AC-15  1.00
AC-21 1,00

AZ T:16:55

AC-23 1.40
AC-22  1.00
Ac-24 100

AZ T:16:73

AC-34 1.00
AC-35 1.00
AL T:14:83

aCc-37 1,00
AC-38 1.00
AC-39 1.00

Nb/Rb

0.4201
0.4633

Sr/Rb

0.0674
0., 0289
0.0631
0.5932
0.8743
0.8141
0.53732

0.8356
0.8422
0.9113

0.6778
0.8298

0.9991
00,7035
0.2721

Ir/Rb

2.2949
7.9495

Ir/Rb

1.9714
2.1182

2.1414
2.4326
2.0313

SUH

371530
7.0148

SUM

L3010
43355
3.8059

Tl

(]

35917

3.4898
.0928
L4091

ol b

ed

B206
0837
3.8200

(2]

3.2494
3.9481

4, 1402
4,138
3.3034

Rb

0.2692
0,1109

Rb%

0. 2856
0. 4106
0.2628
0,2784
0.2710
0,2443
00,2933

0.2617
0.2790
0.2618

0.3077
0,2533

0,241
0.2417
0,3027

Sri

0,2603
0.0235
0.2589
0,0138
0.2790
0.2467
0.13535
0.2074
0,1830
0.1478

Nb¥

0.1131
0.0516

Sri

0,.0193
0.0119
0.0174
0,1632
0.2369
0.1994
0.15681

0.2187
0.2330
0.2386

0.2086
0.2102

0.2413
0.1703
(0.0824

Irt

0.4328
0.6801
0.4627
0.8691
0.4587
0.4679
0.5420
0.5158
0.5171
0.5423

Ir%

0.6177
¢.8375

Ir%

0, 4951
0,577
0.7201
0.5564
0.4920
0,5363
0.3385

0,319
0.483%
0.4997

0.4837
0,5365

0.3172
0,3879
0.6149

TABLE 1. X-RAY FLUORESCENCE DATA FOR OBSIDIAN ARTIFACTS FROM THE AK CHIN PROJECT

PROBABLE GOURCE

Probable d

Unknown %
URRRGRT % Sauce £
Antelope Wells, NH
Unknown x Sy 4
Unknown ¥ S;u{ 2
Probable a

Frobable a

Frobable b

Unknown ¥
Antelope Wells, NM

Unknown %

Los Vidrios, Sonora
Unknown ¥

Probable b

Probable b

Unknown X

Probable b

Frobable a
Frobable a
Frobable a

Unknown x
Frobable b

Unknown %Soewe g

Unknown x Sauc §
Unknown ¥



AZ T:16:20

AC-11 1,00 0.6251  2.4700 4,0930 0.2442  0.1326 0.6032 Probable b
AC-13 1,00 10,0913 2,3398 1.631 0.2754 0,0232 0.6995  Unknown ¥
AC-12  1.00  0.7480 2.1089 3.8568 0.2593 0.1939 0.3468 Probable a
AT T:16:22

AC-14 1,00 10,8392 2.0227 3.8619 0.2389  0.2173  0.5238 Probable a
AL T:16:60

AC-25 1,00 0.8793 1.8883 3.7674 0.2654 0.2334  0.3012 Probable a
AL Tiihi62

AC-27 1,00 0.9896  2.0711 4,0607 0.2463  0.2437  0.5100 Probable a
AC-26 1,00 0.5498 1,9495 3.4993 0,2858 0.1571 0.3571 Probable b

AL T:lbeb7

AC-28 1,00 0.6097 2.0 3.6174 0.2764 0.1685 0.3350 Probable b
AC-29  1.00  0,7448  2,3810 4,1257 0.2424  0,1805 0,5771  Unkmowmx Sesec.

AL T:16:71

AC-31 f.o0 00987 1.4335 2.59322 0,3918 0,037 0.5693 Los Vidrios, Sonora?
AC-34 1,00 0.7746 1,9789 3.7533 0,2660  0.2064 0.5272 Probable a

AC-32 100 0.4534  1.6163 3.0697 0.3298  0.1477 0.5265 -Hekeewn X Say
AC-33 100 0.6006  1.6633 3.2641 0.3064  0.1840 0.5096 -Unknownx e
AC-30 1,00 0.786% 1,742 3.1340 03191 0.2284  0.4525  Unknown ga&ac/)

AL T:16:86

AC-41  1.00 0,718 1.4182 3.5293 0.2833  0.2229  0.4937  Unknown S;Lucli
AC-40 1,00 0.76B0 1.5035 32716 0,3057 0.2348  0.45%  Unknowm o S;zitlly

AZ T:16:93
AC-44 1,00 0,08B6 2.9176 3.6062 0.2773  0.0246  0.46981  Unknown »

AC-42 1,00 0,159  2.7793 3.9388 0,2337  0.0403  0.7036  Unknawn x
AC-43 1,00 0.3B13  2,8236 4,2069 0.2377  0.0906  0.6717  Unknown x
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Figure 1. Ternary Plot of XRF Data for the ST
Ak Chin Archaeological Project Obsidian Artifacts

O =known located sources

¢ _! =unlocated sources derived from
archaeological context
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ADDENDUM TO AN X-—-RAY FLUDRESCENCE ANALYSIS OF OBSIDIAN
ARTIFACTS FROM THE AK CHIN FPROJECT

v
M. Biteven Shackley
Departmaent of Anthropology
Arizona State University
ERA g =

Since the completion of the above repoel, twe obsidian
sources  have besen discovered in south-central and sast-central

Ardizona  thet solve most of the furnknown sources Rk 1 em

identified in the previous worbk.

£ smmall nodule Quaternary FPeriod

was  located in western Sesenlee County, Arizona west
micdle Blue River and is now called the Cow  Canyon source.
This source has also been recovered at the Late drochalc sites
in  Harguahala Valley and the Murray Springs Clovis Site in ths

Ban  Pedro Valley, Arizona. The ‘Unknown o' source in the Ak
i

v

Chin collection (AC-3) is most probably from this souwrce.

In late September an exbtensive rhvolite glass souroe was
discoversad in the sowthern Sauceda Mountains in southwestern
Maricopa County, Arizona, and will be called the Sauceda
Hountaln SOURCe. This mid-Tertiary souros is guite sxtensive
argd  covers several hundred squars Bilometers and  is sroding
into  the Sauceda Wash toward the Gila drainage syshtem. This
souroce 1s geochemically bimodal along  the strontium (80) and

zirconium (Zr) axes and comprisss  the previously desionatsd

Hinknown  a and b SOUrceS. This source has bheen recoversod



o period  Hohokam  contexts in

From frohaic through Olas
central  Arizona, including Verntana Dave, Piﬁﬁmha;ﬁwﬂmym Sibe,
the Hrady Wash Hohokam Complex, a&nd  the Marana  Hohokam
Complex., This source is  a major glass sowrce  in csnteral
ArdEona. Both  the above sources were praviouwsly unreported.
Complete agenchemical, ageographical arcl archasological

descriptions of these and other sources are forthocoming.

Acddendum Figuwrs 1 exhibits the source specimen geomeberic

envelopes for these sources on the Ir, B, Rb ternary syvstem,





