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INTRODUCTION
M y resea rch investiga tes prehistoric ob sidia n a cquisition
in the Northern a nd Southern Sina gua , Prescott, a nd 
Cohonina  culture a rea s to elucida te ob sidia n fora ging 
a nd excha nge pa tterns a m ong prehistoric groups tha t 
inha b ited west-centra l Arizona .  The spa tia l distrib ution 
of prehistoric fea tures a nd elem ents of m a teria l culture 
lend them selves to a rcha eologica l study for the purpose 
of discerning the intera ctions b etween a n a rea ’s 
popula tion a nd neighb oring people a nd cultures.  I 
a na lyzed ob sidia n deb ita ge a nd other a rtifa cts a t 
num erous, widely distrib uted prehistoric sites in west- 
centra l Arizona  using a  porta b le x-ra y fluorescence (XRF) 
spectrom eter, a ssign ea ch sa m ple to a n ob sidia n source 
a rea  b a sed on m icrochem istry, a nd m a pped potentia l 
ob sidia n excha nge routes b etween source a rea s a nd 
points of deposition.  I infer pla usib le routes of tra vel or 
excha nge b a sed on the overa ll spa tia l distrib ution of 
ob sidia n a rtifa cts, la ndsca pe connectivity, proxim ity to 
wa ter, a nd other va ria b les.  Prelim ina ry work to da te 
indica tes tha t m y resea rch ha s grea t potentia l to expla in 
fora ging a nd excha nge intera ctions a m ong prehistoric 
groups tha t inha b ited west-centra l Arizona .

I a na lyzed ob sidia n deb ita ge a nd other a rtifa cts a t num erous, widely distrib uted prehistoric sites in west-centra l Arizona  using a  porta b le x-ra y fluorescence (XRF) 
spectrom eter, a ssign ea ch sa m ple to a n ob sidia n source a rea  b a sed on m icrochem istry, a nd spa tia lly a rra yed the ob sidia n source a rea s a nd points of deposition. 
I then constructed two cost surfa ces to fa cilita te lea st-cost pa th a na lyses of the ob sidia n source a rea s a nd spa tia lly a rra yed a rcha eologica l sites with 
ob sidia n a rtifa cts within m y study a rea .  Ea ch cost surfa ce is a  com posite of 30-m eter ra ster da ta  representing slope, vegeta tion, a nd proxim ity to surfa ce wa ter. 
I derived the cost-surfa ce slope da ta  from  a  30-m eter digita l eleva tion m odel [USGS 2018] using the ArcM a p Slope Tool, a nd then cla ssified the resulting 
slope ra ster da ta  into nine cla sses using the ArcM a p Recla ssify Tool.  The vegeta tion da ta  in m y cost surfa ces a re derived from  ecologica l response unit (ERU) 
polygon da ta  downloa ded from  USDA (2018).  I a dded a  va lue field to the a ttrib ute ta b le of the ERU da ta , a nd a ssigned va lues b a sed on the system  type field 
(ripa ria n = 1, gra ssla nd = 2, woodla nd or forest = 3, a nd shrub la nd = 4).  I a ssigned the va lues (representing costs) b a sed on desira b ility for foot tra vel, wherein ripa ria n 
a rea s ha ve the highest desira b ility a nd lowest cost given their a ssocia tion with surfa ce wa ter, a nd shrub la nds (which include cha pa rra l) ha ve the lowest 
desira b ility a nd highest cost.  After a ssigning va lues, I converted the ERU polygons to ra ster da ta  using the ArcM a p Polygon to Ra ster Tool.  I derived the 
proxim ity to wa ter da ta  for the cost surfa ces from  the Na tiona l Hydrogra phic Da ta set (USGS 2019) points representing springs.  I converted the NHD spring 
points into ra ster da ta  using the ArcM a p Point to Ra ster Tool, then used the Euclidia n Dista nce Tool to a ssign the dista nce to the nea rest spring to ea ch cell in 
the ra ster da ta set.  I sub sequently perform ed two cla ssifica tions of the resulting dista nce ra ster da ta  using the ArcM a p Recla ssify Tool – the first into nine cla sses a nd 
the second into thirty cla sses. I com piled the two cost surfa ces b y a dding together the cla ssified slope, cla ssified dista nce to wa ter, a nd ERU ra ster da ta sets using 
the ArcM a p M a p Algeb ra  Tool.  Once the cost surfa ces were b uilt, I produced lea st-cost pa ths b etween ea ch of the ob sidia n source a rea s a nd selected 
a rcha eologica l ha b ita tion sites with ob sidia n a rtifa cts from  the corresponding source provena nce using the ArcM a p Cost Connectivity Tool.
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RESULTS
The difference b etween LCP-1 a nd LCP-2 b etween Governm ent 
M ounta in a nd Cha vez Pa ss is b a sed on the sensitivity of the two 
cost surfa ce m odels rega rding dista nce to wa ter.  The surfa ce 
wa ter on Anderson M esa  is supplied b y springs a long the ea st edge
of the m esa .  The Gra pevine a nd Kinnikinick sites a re situa ted on 
the ea st edge of Anderson M esa  a dja cent to springs.  Given the 
rela tive sensitivity of m odel 2 rega rding dista nce to wa ter, LCP-2 
m ore is m ore closely a ligned with the ea st edge of Anderson M esa  
tha n LCP-1 a nd pa sses within 300 m eters of the Gra pevine site.  
The results for LCP-2 b etween Governm ent M ounta in a nd Cha vez 
pa ss com port b etter tha n LCP-1 with Brown’s (1991) conclusion 
tha t the Kinnikinick a nd Gra pevine sites were m a jor lithic 
m a nufa cturing centers tha t supplied Governm ent M ounta in ob sidia n
tra de goods through Cha vez Pa ss. 

Both LCP-1 a nd LCP-2 b etween Cha vez Pa ss a nd Fitzm a urice Ruin
follow the Pa la tkwa pi Tra il route b etween Cha vez Pa ss a nd Pine 
Spring describ ed b y Byrkit (1988).  W est of Pine Spring, however, 
LCP-2 m ore closely a pproxim a tes the Pa la tkwa pi Tra il route south 
of Stonem a n La ke describ ed Byrkit (1988) in com pa rison to LCP-1. 
Both LCP-1 a nd LCP-2 pa ss a pproxim a tely eight kilom eters south of 
Bea verhea d Spring, where Byrkit (1988) indica ted the Pa la tkwa pi 
Tra il forked towa rd the Jerom e M ines a nd the Sa lt M ine in Ca m p 
V erde.  Both LCP-1 a nd LCP-2 cross the V erde V a lley following 
Bea ver Creek pa st the Sa cred M ounta in pueb lo, M ontezum a  W ell, 
La ke M ontezum a  pueb lo, a nd the Dyck ca ve shelter, then follow 
Cherry Creek a round the south end of M ingus M ounta in b efore 
rea ching Fitzm a urice Ruin.  

Both LCP-1 a nd LCP-2 b etween Governm ent M ounta in a nd the 
Cindy H site follows the length of W a lnut Creek west through the 
pa ss, then continue west a long M uddy W a sh to the Cindy H site.   
LCP-1 b etween Governm ent M ounta in a nd the Cindy H site 
intercepts a  tota l of 22 other a rcha eologica l sites in m y da ta b a se.  
LCP-2 b etween Governm ent M ounta in a nd the Cindy H site 
intercepts a  tota l of 17 other a rcha eologica l sites in m y da ta b a se.  
The m a jority of the sites intercepted b y b oth LCP-1 a nd LCP-2 
b etween Governm ent M ounta in a nd the Cindy H site a re loca ted 
a long W a lnut Creek, which supports W ilcox a nd Sa m ples’ (1990) 
conclusion tha t W a lnut Creek wa s a n im porta nt prehistoric tra vel 
corridor tha t provided connectivity for the M oja ve Tra il from  the 
west.

LCP-1 b etween the Bull Creek source a rea  a nd the Joes Hill Ea st 
site intercepts eight other sites with Bull Creek ob sidia n a rtifa cts a nd
a  tota l of 14 sites in m y da ta b a se.  LCP-2 b etween the Bull Creek 
source a rea  a nd the Joes Hill Ea st site intercepts seven sites with 
Bull Creek ob sidia n a rtifa cts a nd a  tota l of eleven sites in m y 
da ta b a se.  LCP-1 b etween the Bull Creek source a rea  a nd the Joes
Hill Ea st site directly pa sses through the highest concentra tion of 
sites with a rtifa cts from  m ultiple sources in m y study a rea , including 
the Fitzm a urice Ruin.  M y results suggest tha t the prehistoric 
excha nge route connecting the M oja ve Tra il from  the west with the 
Pa la tkwa pi Tra il from  the ea st pa ssed through W illia m son V a lley 
a nd the Fitzm a urice Ruin in the hea rtla nd of the Prescott culture 
a rea .
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