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1. EXECUTIVE SUMMARY

In 1986, the Desert. Research Institute reducingsmallpiecesoftoolstoneand areori-
(DRI) conducted an archaeologicalreconnais- ented towards producing flake blanks from
sance of a new alignment for the Buckboard small coresand bifaciallyreducingexhausted
Mesa Roadon the Nevada TestSitefor theDe- cores. Projectilepointcross references indi-
partmentof Energy (DOE). Duringthis recon- catethatthe area has seenat leastcasualuse
naissance,several archaeologicalsitesof Na- for about 10,000 years and more sustained
tional Register qualitywere discoveredandre- useforthe last3,000years. Initialobsidianhy-
corded including a large quarry, site drationmeasurementsindicatesustaineduse
26Ny4892, and a smaller lithic scatter, site of the quarryforaboutthe last 3,000 years al-
26Ny4894. The DRI proposedthat thesesites though the loci of activitiesappear to change
should be avoided, or investigated if avoid- overtime.

ance was not feasible. The DOE chose to in- Basedon thisstudy,the DRI recommends
vestigateratherthan to avoidthese resources that quarrying activities in the area of
and requested a data recovery plan for these 26Ny4892 are sufficientlysampled and that
two sites. The DRI developed the data recov- additional investigationsinto that aspect of
eryplanto investigatethesesitesandto inven- prehistoricactivity in the area are not neces-
torythe rocksheltersitesalongthe rimof Buck- sary. Thisdoes not applyto otheraspects of
boardMesanear the new road alignment.The prehistoric use, however, and DRi recom-
field work for the data recovery plan for mends that preconstructionsurveyscontinue
26Ny4892, conducted during the summer of to identifynonquarrying,prehistoricutilization
1987, consistedprimarilyof controlledsurface ofthe area. The DRI also recognizesthat, with
collection. Analyses of the materials recov- the increasedtrafficon the Buckboard Mesa

ered were conducted duringthe fall andwinter Road, thereisa greaterpotentialforvandalism
of 1989-1990. to sites of National Register-quality located

Analysisof the debitage at 26Ny4892 indi- near the road. The DRI recommendsthat dur-
cates that this area was used primarily as a ing the orientationbriefingthe workers at the
quarry for relativelysmall cobblesof obsidian TestSitebe educated about the importanceof
found in the alluvium. Lithic reduction tech- culturalresourcesand the need for theirpro-
niques used here are designed for efficiently tection.



2. THE CONTEXT

Physiography and Geology Ingeneralthedistributionofprehistoricac-
DanielS. Amick tivitiesprobablyreflectsthe localconfiguration

of resources. In additionto the plantand ani-
Physiographically,the Buckboard Mesa mal communitiesof this locality,the distribu-

Roadproject liespredominantlyon a bajadain tionofwaterand lithicresourcesmayalso con-
the headwaterarea of FortyrnileCanyon, a ma- dition prehistoricuse of the area. Buckboard
jortributarytotheAmargosa River(Figure2-1). Mesa itseff, a basaltflowwhichrisesover 100
Thesurveyedareaextendssoutheasterlyfrom m above the surroundingalluvialfan topogra-
a pointapproximately midwayalong thesouth phy,servedas a focusofsome prehistoricacti-
rim of Pahute Mesatowar(Jthe Eleana Range. vities as weil. The abundant petroglyphsand
The majority of the road alignmenttraverses rocksheltersalong the mesa escarpment at-
the bajadaand fanssouth of Pahute Mesa until testto significantprehistoricactivitiesinthislo-
the alignment reachesBuckboardMesa,a ba- cality. Seasonal and compositionalchanges
salt tableland rising above the bajada. The in resource configurationsprobably altered
road alignment then skirtsalong the eastern prehistoricland-use patterns during various
side of Buckboard Mesa. FortymileWash lies prehistoricoccupationsof the area. Regard-
on the west side of Buckboard Mesa. less of the exact reasonfor an apparent con-

Elevationfor the projectarea ranges from centrationof prehistoricactivitieson these al-
1890 m (6200 feet) where the alignmentdrops luvialfans around BuckboardMesa, the small
off the rim of Pahute Mesa to 1580 m (5180 obsidian cobbles which are found on these
feet) where the road parallels an unnamed fans were evidentlyexploited as a toolstone
drainage (herein referred to as Buckboard sourcethroughout the past 10,000 years.

MesaWash) formed betweenthe PahuteMesa Geologic Historybajada and the talus of Buckboard Mesa.
Buckboard Mesa Wash flows basicallysouth, The geologic deposits of the region are
eventuallyforming a confluencewithFortymile dominated by Tertiaryand Quaternaryvolca-
Wash at the southern tip of the mesa. The nics. Cornwall (1972:1)summarizesthese de-
BuckboardMesa Roadsurveyendsat itsjunc- positsas follows:

ture with the 18-03 Roadwhich is about 6 km Tertiary volcanic and associated tufa-
north of the southern tip of Buckboard Mesa. ceousclasticrockscovera large partof
The 18-03 Road alignmentextendstowardthe the central and northern portions of
east,awayfrom BuckboardMesa, acrossase- southern Nye County. A conglomeratic
riesof alluvialfan lobeson the bajada roughly unit commonly lies at the base of this
perpendicularto the drainage pattern, sectionand unconformablyoverliesold-

Ina sensethisstudy isa transect surveyof er rocks. Pyroclastictufts and welded
the archaeological recordbetween the Pahute tufts(ash flows) rangingin composition
Mesa (Pippin 1986) andthe FortymileWashar- from daciticto quartz-latiticand rhyolite
eas (Henton and Pippin 1988). However,it is are most abundant, but lava flows and

unlikelythat this transect is representativeof intrusives of similar composition, and
the archaeological record in the entire For- some andesites and basalts, also are
tymile Wash headwater area. In any case it is common.
noteworthy that the most dense remains of
prehistoricoccupation found during this sur- A composite sectionof ali the units ex-
vey were located on the lower portions ,_fthe ceeds20,000 feet. Thevastquantitiesof
bajada, volcanicmaterial wereprobablyderived
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from 9 or 10 centers scattered around distalends of fan deposits. Nonetheless,the
the area, ,_*.leastsome of which are cal- fan depositsthemselvesprobablyrepresenta
deras, complex series of alluvial and colluvial pro-

cesseswhich have been operatingwithinthe
The intermoncanebasins in the county

area for at leastthe past 11 millionyears.
are covered by Tertiaryand Quaternary
alluvialfans and playalake deposits. In There are two aspectsof thishistoryof fan
some areas the fans arethin and overlie developmentthat are relevantto the archaeo-
rock-pedimentsurfaces. Eisewherethe logical remains from the Buckboard Mesa
fans and playa lakedepositsare 2,000 or pro!'.,-ct.The firstissueconcernsthe originand
more feet thick, distributionof obsidian resourceswithin the

fan deposits. Since the exploitationof these
Quaternarybasalt flowsand cinder con- obsidian nodules was an important activity
es, some very young, are present in aroundBuckboardMesa,abetter understand-
several lowland areas scattered around ing of the resource is necessary for learning
the county, about the parameters that form the basis of

PahuteMesarisestothenorthand theTim- lithicexploitation.The secondissueconcerns
ber MountainCaldera risesto thesouth of the the apparent stability of the surface upon
Buckboard Mesa Road. Bothof these promi- whichthe remainswere deposited, lt is highly
nentlocallandformsare composedof a variety likelythattheBuckboardMesa landformshave
ofTertiarywelded tuffformations. Localizedin- not changedsubstantiallyduringthe periodof
trusivesand mineralizationzones occuralong human occupation. This fact is significantfor
faults and fissures within the welded tufts, understandingthe nature of the archaeoiogi-
Stratigraphic cross sections of Buckboard cal recordof the fans surroundingBuck_,,-_.d
Mesa (Byersand Cummings1967; Byersetal. Mesa.
1966; Byersetal. 1976)and radiometricdating Uthic Resources
of regional volcanic deposits (Marvin et al.
1970) show that development of alluvialand Among the artifact collections from the

BuckboardMesaproject, severallocallithicre-
colluvialfans began as earlyas 11to 5 million

sourcesaresignificant.The mostimportantof
years ago. AsCornwall (1972:27) notes, Plio- thesematerials aresmall nodulesof obsidian,
cane-aged gravel and alluviumunderliesthe

cobbles and boulders of purple-brown silici-
Thirsty Canyon Tuff. The developmentof allu-

fledtuff,and nodulesof whitevein opal.vial and colluvialfans withinthe TimberMoun-
tain Caldera Moat are difficultto correlatewith Timber Mountain Obsidian

bedrock stratigraphy, but they appear to at Uthic reduction in the Buckboard Mesa
least predate the Quaternary-aged trachyba- area focusedon exploitationof small obsidian
salt flows of Buckboard Mesa. pebbles and cobbles from localizeddeposits

The great antiquityof regionallandforms is withinthe alluvialfan gravelsintheheadwaters
also not,,=dby Davis (1983:6) who suggests of FortymileCanyon. Archaeologicalsurveyof
that the modern valleysand ranges withinthe the roadalignmentas we" :,ssurveyawayfrom
regionare at least 11 millionyears old andthat the road alignment to determinesite bound-
the basin-fill sedimentsof volcanicash are 11 aries, show that obsidian depositswithin the
to 5 millionyears old. He furthernotesthatero- fan were uniformly small and spatially re-
sionhas removed mostofthe uppermostparts strictedto particular locales on the lower fan
ofthe presentalluvialfans (Davis1983:12). As lobes. The uneven distribution of obsidian
a result, it is expected that remnants of older clastsacrossthe fans maysuggestthatthe ob-
fan deposits are more likelyto be found atthe sidianisanancientalluvialdepositand that the



fans have been reworked considerably since sensing images does not seem to provide
the obsidians were incorporated as _luvial much solutionto this problem. The geologic
material. The observation of small obsidian mapssuggestthatthe gravelsoccurthrough-
nodules on the surface inthe Split Ridgeand out the areareferredto as the Moat of theTim-
Falcon Canyon area about 4 km to the north- ber Mountain Caldera. While there may be
west(Pippin 1986:13) andthe presenceofvery some correspondencebetween the obsidian
small Obsidianpebbles on the surfaceof parts distributionand thegeologic unitsmapped as
of Pahute Mesa about 8 km to the north indi- OlderGravelandTuffaceousSediments('l'gs),
cates that obsidian deposits may be wide- this correspondenceis not exact. Byersetal.
spread. However, the occurrenceof obsidian (1976:3)havedescribedtheTgs Formationas

outsidethe fan concentrationstendsto be very Gravel and tuffaceoussediments- up-diffuse. Also, the absence of substantialar-
chaeologicalevidence ofobsidianexploitation per part is caiiche-cemented fan gravel
at Split Ridgeor Pahute Mesa (Pippin1986) in- with blocksas much as 3 m (10 ft) in di-
dicates that local obsidian resourcesoutside ameter grading downward into finer,
the fan deposits were not s_r.dficant, rounded friable cobble conglomerate.

Lowerpart includesgravelintertonguing
The patchy distribution of obsidian nod- withtuffaceousfriable sandstone, a few

uleswithin the fan deposits is illustratedI_ythe lightgreyash-fallpumice-lapilli tuffbeds
distributionof archaeologicalsitesinthe lower geneticallyrelated to Shoshone Moun-
portionof the Buckboard Mesa Road. Forex- tainrhyolitecenter,and afew vitricshard
ample, 26Ny4892 isa largespatiallyextensive tuffbedsless than 60 cm (2 ft) thick.
lithicscatter that correspondsto the surface
distributionof obsidian nodules. On theother Althoughthis generalizeddescriptiondoesnot
hand, there are a seriesof small archaeologi- preciselymatch the Buckboard Mesa project
cal sites across the 18-03 Road segment, fandeposits,itprovidesa regionalframe of ref-
These smalldiscretelithicscatterscorrespond erence. The variable lithologywithin the fan
to interfluvialknollsonthedistalendof theallu- deposits, which is evident by the obsidian
vialfan whichare separated by erodedshallow gravelpatches, probably reflectsthe long and
fluvialswales. In otherwords,there isa strong complex geomorphic historyof the fans, in-
correspondence between the distributionof
archaeological materials and obsidiangravels cluding extensive reworking throughout the
on the fan surfaces. This correspondence in Plio-Pleistocene. Unfortunately,the mapping
distributionsuggests that a significantamount precisionneededto resolvethesequestionsis
of prehistoric,stone tool manufacturingactivi- lackingfor thealluvialfans. Mapping of the al-
ties focused directlyon the obsidianpatches, luviaJfan units,includinglithologicalcomposi-
Although alternativematerials for the produc- tion, is needed to understand their historical
tionof stonetools are found inthealluvialgrav- and genetic relationships. This is the type of
els, the obsidian patches served as magnets geomorphologicaJwork which is needed to
withinat least a portion of prehistoriclanduse understandthe distribution of important re-
strategies, sources(i.e., obsidian)withinthe fans and the

natureof thesurface uponwhichthe archaeo-
Unfortunately, the exact distributionof ob- logicalrecord isfound.

sidian gravels within the local alluvial fans is
poorly understood. Examination of regional Tentatively,it is suggestedthat theobsidi-
geologic maps (e.g., Byerset al. 1966; Byers an gravels in these fans be called Timber
et al. 1976; Byers and Cummings 1967; Hin- MountainObsidianto developsome precision
richs, Krushensky,and Luft1967) and remote in regionaltoolstonenomenclature. Admitte-



dly,the primarysource ofthese obsidiangray- Silicified Tuff
els is uncertain,and severalsourcesor volca-
nic events may be responsiblefor the obsidi- The massiveseriesoftuftswhichcomprise
an. Although some variation in the appear- the bedrockgeology of thePahute Mesa area
ance of the obsidian is evident, it is always serve as the primary source of rhyolitic
found as subangularor rounded cobblesand toolstone. This tuff ranges in size from small
pebbles. About90% of the obsidianexhibitsa pebbles to large bouldersand is commonly
nearly opaque, homogeneous black appear- purple-brown in colorand coarse in texture.
ance withoutany inclusionsor bubbles which However,thispurple-browntuffvariesconsid-

erably in texture and tractabilityfor chipped-
are visibleto the naked eye. However,the re-

stone teel production.
malning 10% oftheobsidian includesvarieties

that are gray and vesicular;blackwith pheno- Variationin the abilityto control the con-
crysts, ash-fall, or other inclusions; glassy choidal fracture of the purple-brown tuff is
black with green iridescent films; and other probablyrelatedto itslocalsilicificationby hy-
types. Whether these varieties represent dif- drothermalalteration. Cornwall (1972:36) re-
ferent sources or not is difficultto determine fers to these rocks as silicifi'_drhyolitictufts
without characterization studies of trace ele- and notesthat ceramicsiF__ from the Silicon
ments, mine at the northwestendof Yucca Mountain

contains over 99% silicadioxide by weight.
Anadditional complicationto understand- Rockswiththishigha proportionof silicadiox-

ing thegenesis of theseobsidiansresultsfrom ide are essentiallychert-like in composition.
the probabilitythat the primarysource depos- Ofcourse,the isotopicstructureofthese rocks
it(s) no longer exist. Nonetheless, the pres- may vary due to impurities, inclusions, and
ence of these obsidiansinthe lowerand stable otherfactorswhich affectworkability. Chemi-
parts of the fans in the Moat of the Timber calcompositionanalysesshowthatsilicadiox-
Mountain Caldera suggests that they may be ide ranges from 53 to 76% by weight for most
some of the oldest fan deposits. The of the tufts of the region (Cornwall
stratigraphic position of the Tgs Formation 1972:15-26).
suggests that it may represent the reworked

The purple-brown tuff is available any-gravelsof fan depositswhich predatethe ere-
where near bedrock outcropsaround Pahutesionai fans of Pahute Mesa. If the obsidian
Mesa. In addition, subangular to roundedgravelsare not derivedfrom the PahuteMesa
clastsof purple-brown tuffare found through-Formations, then Timber Mountain CaJdera
outthe Tertiaryand Quaternaryalluvialgravels.

appearsto be a likelycandidate forthe source Cobble to boulder size piecesof this material
as it appears to representan event of the ap- areabundanton the alluvialfan depositsinthe
propriateage and location. While itmay bedif- FortymileCanyon drainage.Despitethe abun-
ficuitto everdeterminethe source(s)of theob- dance of purple-brown silicifiedtuff in the
sidiangravelswith certainty,the temporal and Pahute Mesa and BuckboardMesa areas, it is
geographic placementof the fandepositscor- rarelyused except for the production of large
relates reasonablywell withtheTimber Moun- flakes, rough bifaces, and groundstone man-
tain volcanicactivityand subsequenterosion, es and millingstones.Othertoolstone materi-
Geologicdating (e.g., potassium-argon orris- alstend to be used for the production of pro-
sion-track) of the obsidian gravel might pro- jectile pointsand othermore finelyflaked lm-
vide a means to assessthis correlation, plements. In general,the purple-brown sUici-



fled tuff artifacts from the Buckboard Mesa tuff. However, phenocrysts are not always
Road survey are the products of rough shap- present,especiallyin small specimens.

ing throughthe use of hard hammer percus- Other Uthic Resources
siononly.

Vein Opal The three lithicresourcesdescribedabove
are ali locallyavailable at the lowerend of the

Whiterhyoliticopal isfoundthroughoutthe BuckboardMesa Road project. In addition,
Pahute Mesa area and its alluvial deposits, some coarser materials suitable for
This material ranges from coarse textured to groundstone artifact manufacture are also
highlyvitreous and is typicallymilky white or availablewithinthe fan gravels. While the as-

. cream in color. Surface exposuresof thisma- semblagesstudiedinthisreportwerepredom-
terialon Pahute Mesa suggestthat itoccursas inantlyproduced by the exploitationof in sit_J
silicamineralizationalong fissuresdeveloped smallobsidiangravels,there aresome nonlo-
in bedrock. The distribution of vein opal is cal lithic materialswhich occur in the assem-
highlylocalizedand difficulttopredictbecause blagesaslatestageor exhaustedartifactsand
it is determined by both tectonic historyand their by-prorJucts.Cherts, jaspers, and chal-
processesof surficialgeomorphology. Corn- cedoniesai_.imported for the most part. lm-
wall (1972:36) notestheoccu;_onceof silicified ported obsidians are difficult to distinguish
and opalized rhyolitictuffat the northwestend macroscopicallyfrom the local gravels, but
of Yucca Mountain. Residual pebbles and thereirisome evidencethat nonlocalobsidian

cobbles of white vein opal are commonly mayl',avebeenbroughtinand discarded (see
found on the surfaceof PahuteMesaand inal- proi_-'tilepoint discussionsfor 26Ny4892).
luvialgravels of the region. Small cobbles of
veinopal occuras a minorconstituentof theal- Vegetation

luvial fan gravels in the FortymileWash head- Vegetationforthe projectareaisalmostex-
waters, clusivelyan open sagebrushcommunity,both

The mineralogical appearance of white along the rim of Pahute Mesa and along the
rhyoliticvein opal tuffvaries significantlybut it bajada below (Beatley 1976). Some juniper
frequently exhibits phenocrysts indicative of and, to a lesserextent, pinyonare foundalong
volcanic origin. Unfortunately, the better the upper portions of the alignment in shel-
grades of thismaterialare often confusedwith tered areas below tuff rims. Common plants
mottled, milkywhite chertsand chalcedonies, associatedwith this sagebushcommunity in-
When phenocrystsare presentwithina speci- clude Artemesia tridentata, A. nova, Chryso-
men, it is possible to distinguishthe piece as thamnus species, and Ephedra viridis.



The Cultural Environment around the NevadaTestSite derivesfrom stu-

LonnieC. Pippin diesconductedbyJulianH. Steward(1938:68,
110-117) in 1935 and 1936. These people

Buckboard Mesa lies betwean two areas lived in loosely associatedfamily units, win-
relatively well known archaeologically- teredat majorspringswith otherfamilies, and
PahuteMesa locatedto thenorthand eastand dispersed,often in nuclearfamilies,to gather
Yucca Mountain, including Yucca Wash and resourcesinearlyspring.Theycontinuedtrav-
Fortymile Canyon, located to the south, eling to gather resources as they became
Pahute Mesa is a pinyon-juniper-covered available throughout the summer and early
questa,where the DOE hasconductednumer- fail. Bylatefail, thegroupsmigratedto pinyon-
ous underground nuclear tests. Since 1979, producingareas and began collectingone of
archaeologicalsurveysand, morerecently,in- theirprimary staplefoods, pine nuts. Follow-
depth archaeological :nvestigations have ing the pinenut harvest,the familiesgenerallybeenconducted on Pahute Mesa. Fromthese
investigations,much has been learned about congregated for a fall festival or "fandango"
the nature and periods of o_;cupationof this before returningto theirwintervillages. Oral
area,whichwas known ethnographicallyasan history from occupants of the Groom Mine
importantsourceof pinenuts, astaplefood for (Reno and Pippin 1986:51), as well as from

Steward's (1938) notes, indicatesthat thesetheaboriginalpopulation. YuccaMountain,on
the otherhand, has been selectedas a possi- NativeAmericanswere stilloccupyingthe re-
hiesitefor a high-level nuclearwastereposito- gion around Pahute Mesa inthe 1930s.
ry. Since 1979, this region also has beenthe
subject of archaeological reconnaissances Steward (1938:93-99, 182-185) reports
and more in depth investigations. Evidence thatbetween 1875and 1880at leastthreewin-
from thisregion indicatesa long periodof utili- ter camps were located on or adjacent to
zation by prehistoricpeoples, which e,, Jived Pahute Mesa: 1)Wungiakuda,situatedtwo to

three miles east of AmmoniaTanks;2) Mutsi,from an earlyoccupationorientedaroundma-
jor drainages such as Yucca Wash and For- located on or adjacentto PahuteMesa north-
tymile Canyon to a late-period occupation, west of Ammonia Tanks;and 3) Sivahwa, si-
characterizedby a more dispersedsettlement tuated a few milesnorth of Mutsi. The Native
patternand bythe useof rocksheltersandoth- Americansoccupyingtheseresidentialbases,
er availablenatural features. Keyto thismore although classified as Belted Range
dispersedsettlement isthe increasedreliance Shoshone, were linkedthrough intermarriage
on small bedrock water catchments,calledti- andcooperationwiththe Shoshonelivingnear
najas, and annual plant resources (Pippin, Beatty in Oasis Valley. In fact, Beatty
Clerico, and Reno 1982; Pippin1984; Henton Shoshone apparentlyentered the regionsea-
and Pippin 1988). sonallytocollectwildrye seeds inthevicinityof

Ammonia Tanks and pinyon nuts on Pahute
Historic Occupants Mesa itself(Steward 1938:96). The fall rabbit

When Euroamericansfirstenteredthearea drive,theonlytruecommunaleconomicactiv-
now occupied by the Nevada Test Site, they ityofthese Shoshone,was usuallyheld inYuc-
encountered both Southern Paiute and ca Flatsouthof WhiterockSpring and was at-
Shoshone. These two Native American tended bythe BeltedRange Shoshone,Beatty
groups speak closely related languages be- Shoshone, KawichShoshone, and, even oc-
longing to the Utoaztecan language family, casionally,the Southern Palute from the Ash
Most of what we know concerningthe ethno- Meadowsarea. This rabbit drive was usually
history of these aboriginal peoples on and precededbya fandango heldat Wungiakuda,



or at Beattywhen rabbit populationswere low bones, and hair,supposedly from bison and
in Yucca Flat (Gieward 1938:98). an unidentifiedCamelid, pointto generalized

Prehistoric Ufeways hunting(Bryan1979). Asidefrom the few arti-
factsatSmithCreekCave,floralremainsasso-

The current understanding of southwest- ciatedwiththeseearly assemblageshave not
ern Great Basinprehistoryhas been summa- been studied.
rizedby Lyneis(1982b) and Warrenand Crab-
tree (1986), and specialized research topics Materialculturebelongingto this Paleoin=
relevantto thestudy of thisprehistoryaresum- dian or LakeMojaveperiodhas been found at
marized in the various papers in d'Azevedo several archaeologicalsites on Pahute Mesa
(1986). Althoughearlier reviews (Berginet al. (Pippin1986:72),but is morecommonlyfound
1979:129; Coombs, Crabtree, and Warren in the Yucca Mountain area along the major
1979:62) envisioned stable, unchanging drainages. The occurrenceof these Lake Mo-
adaptationsthroughoutmostof theprehistoric jave Periodprojectile pointson Yucca Moun-
past, the more recent synthesesportraysub- tain andon PahuteMesa indicatesuse of the
sistenceand settlement patternsinthe south- regionduringthistime period,notablyinclud-
ernGreatBasinas characterizedbytwo gener- ingexploitationofhighlandresourcesbythese
al trends through time: 1) an increasinguseof early peoples.

upland resourcesand 2) a lowreliance onpro- Warrenand Crabtree (1986:184-187) view
cessed seeds until quite late in time. Changes the so-called Pinto or Early Archaic period
in group size and mobility also purportedly oc- (7000 to 4000 years B.P.)as one of =major cul-
curred throughout th_speriod, tural adjustments," and some researchers

Warren (1967) has argued that the earliest have postulated that environmental conditions
artifact assemblages in this region, variously in the southwestern Great Basinwere so "bad"
called Paleoindian, Lake Mojave, and/or West- that the area was essentially abandoned dur-
ern Pluvial Lakes traditions, reflect a wide- ing most of this period (Donnan 1964; Kowta
spread generalized hunting adaptation. Bed- 1969; Susia 1964:31; Tuohy 1974:100-101;
well (1970, 1973), Hester (1973), and others in- Wallace 1962; Warren 1980:35-44). Groups
terpret the same remains to reflect a more spe- apparently were small and transient, and, due
cialized adaptation to lacustrine resources to the small number of known sites and their
around the edges of evaporating pluvial lakes, seemingly temporary nature, Warren and
Davis (1978), on the other hand, surmises a Crabtree (1986:187) think that these popula-
more generalized hunting and collecting econ- tions were "poorly adapted to the desert envi-
omy in which the lakeside sites represent the ronment." They profess that unsuccessful at-
exploitationof marsh resourcesonly during a tempts to adjust to changing environmental
portionof the seasonal round. These diverse conditionsare evidencedbydecreasingpopu-
interpretationsresult from the factthat mostof lationsandabandonment of some areas. Ly-
these early assemblagesare limitedto surface neis (1982b:177) agrees with previous re-
sitesthat, besides their common occurrence searchers (e.g., Amsden 1935:33; Rogers
along shore lines of pluvial lakes and river 1939:52-53, 65; Susia 1964:17-18; Wallace
channels,lack directinformationregardingthe 1977:120) that true millingstonesare rare or
natureof exploitedresources. The few faunal missing in Early Archaic assemblages and
remains associated with the turbated Mount usesand thatseedexploitationwas,therefore,
Moriahassemblage atSmith Creek Cave indi- notan importantsubsistenceactivity. Wallace
cate mountain sheep and other artiodactyls (1977:15) suggests that these Early Archaic
were probablythe primary game species, but peopleswere game huntersmuch likethe Pa-
lagomorphs, a fish vertebra, unidentifiedbird leoindiansthat preceded them. Warren and



Crabtree (1986:187) postulatea "generalized of the landscape, particularlyof highland ar-
hunting and gathering subsistence system eas. She believesthat huntingcontinuedas
with only the beginningsof a technology for the major economic pursuit and that the in-
processinghard seeds." The limitedfaunalre- creasedfrequency of millingimplementsindi-
mains from the Stahl andAwlsites includear- cates an expanded reliance on hard seeds.
tiodactyls, lagomorphs, chuckwalla, and tor- Warrenand Crabtree (1986:189) use the oc-
toise (i.e., a variety of smalland large game), currenceof mortarandpestlesatsitesnear ex-
which is consistentwiththishypothesis (Har- istingmesquite grovesto showthat mesquite
rington 1957; Jenkins, Warren, and Wheeler became an =importantelementin the subsis-
1984). tence system duringthis period." They inter-

pretthe associationof split-twigfigurinesandAgain, several projectile points from ar-
elaborate rock art with artifact assemblages

chaeologicalsites on PahuteMesa are similar
to the Pintostyleof pointconsidereddiagnos- from these MiddleArchaicsites as an expres-

sionof an enriched ritual/ceremoniallifestyle
tic of the Early Archaic period (Pippin and increased socioeconomicties with out-
1986:Table 5), but, inthe Yucca Mountain re-

side areas (Warren and Crabtree 1986:189).
gion, most are found alongthe drainages ina

The beginningof thisperiod ishypothesizedtodistribution similar to the Great Basin
correspondto the beginningof a periodof in-Stemmed types. In contrast, most of the ar- creasedmoisture and increasedcontact with

chaeological sites on Pahute Mesa with Pinto the Southwest and with the Californiacoast.
types contained avarietyofartifactsdiagnostic

ofotherperiodsinprehistoryaswell. However, Based cn associated projectile point
a multidimensional scalinganalysisof the oc- styles, most cultural resources on Pahute
currence of these temporallydiagnostic arti- Mesa probably do date to Middle Archaic
facts has revealedthat the spatial distribution times (Pippin 1986:80-81). In the Yucca
of Pinto style projectile pointsis distinctfrom Mountain region, Middle Archaic points are
patterns depicted both bythe earlier Paleoin- more broadly distributedthan earlier period
dian or Lake Mojave period culturalremains points,shiftingaway from the linear distribu-
and by material cultureassignedto the later tionalongthe drainages. This indicatesa ma-
Middle and Late Archaic periods. So, while

jor increaseintheuse of thisuplandduringthe
there is evidence of a shift in adaptive strate- MiddleArchaic and, as postulatedby Lyneis
gies duringthe EarlyArchaic,we do notyetun-

(1982b:177), this increase probably reflects
derstand its nature or the meaning of the boththe expansionof populationand the wid-
change in settlement location, eningofsubsistencestrategies, Nevertheless,

Most researchers(Lyneis1982b:177; Rog- theexact natureof this change insubsistence
ers 1939:61; Wallace 1958:12; Warren and activities and population density is not yet
Crabtree1986:187-189) have perceiveda ma- clear. Based on the number of projectile
jor shiftinsettlementandsubsistencepatterns points,itappears thathuntingwas stilla major
in the southwestern Great Basin during the economicactivity,and mostof thesediagnos-
Middle Archaic or Elko/Gypsum period (4000 tics were recovered from sites interpretedas
to 1500 years B.P.). This perception is based localitiesratherthanas temporarycamps(Pip-
on a radical increase inthe number and com- pin 1986:142-158). Nevertheless,sites con-
plexity of known sites failing into this general tainingartifacts diagnostic of the Middle Ar-
time period. Lyneis (1982b:177) reconstructs chaic period also contain ample evidence of
the settlement pattern as characterized by plantfood processingandstorage,and, as hy-
comparatively large =semi-sedentary" corn- pothesized by Thomas (1982) for the Central
munitieson the valleyfloorsand a broaderuse Great Basin, the exploitationof pinyon nuts
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was probably a major component of subsis- sitesinthe YuccaMountainareafollow a simi-
tence activitiesby this time. lar pattern and show a continued dispersion

from the main drainages.
Lyneis (1982a:177) postulates that the

MiddleArchaicsettlementpattern involvingin- There isconsiderableevidenceboth for in-
tensivelyoccupied, valleyfloorcamps was re- fluencefrom and for occupationof agricultural
placed by small temporary camps duringthe societiesinthesouthernGreatBasinbetween
LateArchaicorSaratoga Springsperiod(1500 about 1500 and 800 years ago (Fowler and
to 700 years B.R). Warren and Crabtree
(1986:191), however,perceivemore continuity Madsen1986:175-181; Lyneis1982b:178-179;Warrenand Crabtree 1986:191). The majority
insettlement patternsbetweenthe Middleand of theseagriculturalpeoples,coinedtheVirgin
Late Archaic periods, pointingto the large vU- BranchAnasazi,appear to haveconcentrated
lage sites reported around Antelope Valley their pueblo settlements along the fertile val-
(Sutton1981; McGuire, Garfinkel,and Basgall leys of the Muddy and lowerVirgin rivers in
1981), in Death Valley (Wallace and Taylor southeasternNevada andin adjacentportions
1959), and on the Mojave River(Rector,Swen- of UtahandArizona. However,potteryassign-
son,and Wilke 1979). One of themost notice- able to Fremontagriculturalistsalso occursat
able changes appears to have been in weap- sites in southern Nevada as far west as Mud
onry, with the bow and arrow repl_.cingthe dart Lake and Yucca Mountain (Fowlerand Mad-
and atlati in frequency. Elston (1986:145) pro- sen 1986:179-180; Pippin 1984; Self 1980:
poses that, in the western Great Basi,q,this 127-129). Some ofthe Virgin Branch Anasazi
technological change, along with an asso- may have occupied the LasVegas Valley near
ciated increase in the kinds of plant processing Big Springs (Lyneis et al. 1978:142; Rafferty
implements, "accompanied the adoption of a 1984;Warren et al. 1978:20), and there isgood
subsistence strategy that entailed an increase evidence that these agriculturalists mined tur-
both in the diversity of resources used and in

quoise in the east-central Mojave Desert near
the number of ecozones exploited." Accord- Hailoran Spring (Leonard and Drover
ing to Lyneis (1982b:177), this enlargement in 1980:251-252; Rogers 1929:12-13; Warren
the kinds of resources procured is also shown 1980:81-84). Most of the evidence for agricul-
in the southern Great Basin by sites in wood- turaiists in the southwestern Great Basin, how-land covered areas above 6000 ft in elevation.

ever, is limited to the occurrence of their pot-
Multidimensional scaling analysis of the tery at sites as far west as the Cronise Basin

occurrence of temporally diagnostic artifacts (I.arson 1981; Rogers 1929). Warren and
at cultural resources on Pahute Mesa tends to Crabtree (1986:191) and others (Fowler and
support Warren and Crabtree's (1986:191) Madsen 1986:180; Shutler 1961:7; James
perception of a continuity in settlement pat- 1986:114-115; Berry 1974:83-84; Rafferty
terns between the Middle and Late Archaic pe- 1984:30-35) feel these sherds were left by
riods (Pippin 1986:86-89). in fact, based on small foraging/hunting parties, but they could
the raw number of projectile points, there ap- also reflect vessels traded to local Saratoga
pears to be a decrease in the utilization of Springs-period hunters and gatherers. The
Pahute Mesa during the Late Archaic rather Old Mojave Trail trading route crosses this
than the increase hypothesized by Lyneis area, and pottery may have been a traded
(1982b:177). However, this change in projec- commodity, along with shells, turquoise, ob-
tile point frequency most likely reflects a de- sidian, and salt (Harrington 1927:238-239;
crease in the emphasis on hunting or a change Heizer and Treganza 1944; Hughes and Ben-
in hunting strategies more than it reflects nyhoff 1986; Ruby 1970; Pogue 1915:46-51;
changes in population density. In this regard, Morrissey 1968; Shutler 1961:58-66).
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Crude brownwarepotteryand small side- speakers. They believethe Numawere able to
notched projectile points have been consid- displaceprecedingSaratogaSpringspeoples
ered signifiersof the Shoshonean period(700 because their high-cost adaptive strategies,
years B.R to Euroamerican contact) through- orientedaround the intensiveexploitationof a
outthesouthernGreat Basin(Fowlerand Mad- diversityof seed resources,could sustainlarg-
sen 1986:181-182; Warren and Crabtree er population densities(Bettingera_d Baum-
1986:191-192). Responding primarily to a hoff 1983).

glottochronologicaJhypothesisadvanced by The Shoshonean period is well repre-
Lamb (1958:99), archaeologists(Fowler1972; sented by culturalresourceson PahuteMesa,
Madsen 1975, 1986:213-214; Warren and and these sites containevidencethat directly
Crabtree 1986:192) have used these two hail- pertains to Bettinger and Baumhoff's (1983)
marks to reflect the expansion of Numic postulate. Even more intriguing,however, is
speakers fromtheirsouthernCaliforniahome- the evidence these sites hold regarding
land to other areas of the Great Basin. Hence, changes in the structureof temporarycamps
Warrenand Crabtree (1986:192) statethatthe duringthe Shoshonean periodand the ways
"continuityofthe assemblagesofthe Saratoga these camps may be reflected inthe archaeo-
Springs and Shoshonean periods in Owens logical record (Pippin 1986:90-103; Henton
Valleyand the Coso Mountainssuggeststhat and Pippin1989:208). MostNumicsitesinthe
thisShoshonean assemblage had itsorigin in Yucca Mountainareaare foundat rockshelters
that region." Bettinger and Baumhoff (1983) locatedneartinajasor economicallyimportant
postulate that inferred changes in cultural food resources and are noticeably distinct
adaptations outside this core area duringthe from previoussite distributions(Pippin 1984;
LateArchaicweredue to these invadingNumic Henton and Pippin1988).
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3. HISTORY OF THE BUCKBOARD MESA REGION
AlvinR. McLane

The recorded historyof the region begins With the discoveryofvaluablesilverore at
with the trail of the Death Valley Forty Niners Tonopah in 1900, prospectorsexplored the
throughthe NTS during1849. Several splinter surroundingcountry with renewedvigor. The
groups of thisCaliforniabound emigrantparty Beatty Bullfrog Miner for September16, 1905,
passed to the eastof thestudyarea. The party describes prospecting activity in Fortymile
of Sheldon Young and possiblythe groups of Canyon. With thisactivitythe U.S. Geological
Jayhawkers, Briers,and Haynes passed over Surveysent partiesto the field to make a re-
Groom Passand intoYucca Flatbeforereunit- connaissance of the surroundingunmapped
ing in Ash Meadows and Death Valley and desert region during the summer and fail of
eventually finding safety at San Francisco, 1905. Robert H. Chapman was the topogra-
California (Koenig 1984:58-59, 56-66; Long pher in charge, and Sydney H. Ball was at-
1950:276[SheldonYoung'slog];Wheat1939). tached as geologist. They mapped an area

Probably an occasional prospector and covering8,550 squaremiles(Chapman1907).
other travelers passed through the region The topographyof the studyarea is depicted
shortlyafter thisperiod. However,the next re- on the Kawich60-minute quadrangleof 1908.
corded group into the district was the 1871 FortymileCanyon and Timber Mountain are
Wheeler Surveyparty.GeorgeM. Wheelerwas delineatedon thismap, but Buckboard Mesa
making maps inthe west during this time un- and ScrughamPeakhad notyet beennamed.
derthe auspicesof theU.S. ArmyCorpsof En- A roadis showninthe mainFortymileCanyon
gineers. He and several other assistantshad and extending beyondto YuccaFlat. A trail is
left Halleck Station from the Central Pacific shown traversing east/west across Timber
Railroad on the Humboldt Riverand were sur- Mountain and another along the east side of
veying the country southward. Wheeler led a Buckboa:_JMesa. Still another trail on the
contingent into Pahranagat Valley and then north side of Buckboard Mesa extend,_from
traveled west to the Groom Range. Thirsty Canyon to Ammonia Tanks and be-

The objective point was a place since yond to KawichValley. The unnamedScrug-
ham Peak is given an altitudeof 6210 ft, so it

calledOasis Valley,knownat the timeto appearsthatthispointwasclimbed duringthis
besensiblytoourwestward,and contain- early U.S. Geological Survey mapping trip.
inggood grass and water. This locality The watersourcesin thedesertwere knownby
wasreached afterthreedaysof themost this time sincethe map shows the names of
severe marching... Wheeler (1872:16) springsand the bedrock tinajas are labeled
The Wheeler SurveyAtlas Sheet Number "tanks."

66 shows the route passing White BluffSpr.
[WhiteRock Spring]whichcontinuesto Belted Evidenceof otherhistoricinterestinthe vi-
Mt. [Tippipah]Springand on across FortymUe cinityis limited. O.S. Lodwickand wife Mary
Canyon and southof'limber Mountainto pres- visited the west side of Buckboard Mesa as
ent-day Beatty. Wheeler traveled this route shown by an historic inscriptionand a 1905
duringthe heat ofJuly. The road passesalong date on a rocknear BigGeorgeCave. Others
the south end of Buckboard Mesa and this beganfilingmineral locationnoticesonAugust
route appears to have been established by 13, 1907; the regionwould later become part
then. Wheeler's map labelsthis road, in error, oftheWahmoniedistrict(TonopahDaily Times,
=FirstRoute across Death Valley." March28, 1928).
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The next recorded trips into the area were ValleyCurly," and Jess Clark from Beatty ex-
searches for archaeological remains. The plored the area during early 1940. Today,
April 1925 issue of Indian Notes, in the article "DEATHVALLEYCURLEY1940" can be seen
"Archaeological Researches in Nevada" (pp. inscribed on a boulder on the west side of
125-127), mentions the "Forty-mile Canyon Buckboard Mesa. Wright reported on an old
district" where "some prospectors sent out by Indian town with petroglyphs in Fortymile Can-
Governor Scrugham report ruined buildings, yon and was shocked when he heard that
rockshelters showing ancient occupancy, and someone had proposed that the area should
abundant corrugated pottery in the vicinity of be used as a practice bombing field (TheMin-
extinct springs about thirty miles from living ingPress, March 1940). Hehad become famil-
water." The report continues with "this region is iar with the district and had located fossil
an uninhabited desert, accessible only by claims in the limestone ridge one mile east of
means of a pack-train." In the fliesof the Ne- Tippipah Spring. About this time S.M. Wheel-
vada Historical Society in Reno are found two er, recently appointed archaeologist with the
references to trips made during this period to NevadaState ParkCommission, had obtained
the vicinity of Big George Cave on the west information about the cultural resources in the
side of Buckboard Mesa. One source is a Feb- Fortymile country. With Roscoe Wright as
ruary 13, 1925, letter by Beatty Justice of the guide, Wheeler and friends made a trip around
Peace W.B. Gray to Governor Scrugham in ref- Buckboard Mesafrom February27 to March 2,
erence to two millingst_,nes and a piece of bas- 1940 (Wheeler 1940). Wheeler made another
ketry taken from Big George Cave. The next archaeological reconnaissance in the region
item is a letter dated May 7, 1925,to Scrugham during late May 1940. During these two trips,
from pioneer Nevada archaeologist M. R. Har- he recorded 14 sites within the NTS. Near
rington. Harrington's summation from his visit Buckboard Mesa, Wheelercollected data from
to Big George Cave is that it "represents a very the Big George Cave vicinity, the By. Fogle
primitive culture of Piute type." area, Ammonia Tanks, and Sunken Park [Big

Burn Valley] (McLane 1988).During 1928, renewed activity occurred in

the Fortymile Canyon. The State of Nevada In October 1940,a large areainsouth-cen-
appropriated $600 to study the feasibility of a tral Nevada, principally in Nye County, was
road along the north side of Buckboard Mesa
to facilitate travel between Springdaie (8.5 withdrawn by the Federal Government and
miles north of Beatty) and the Groom Mine (To- designated the Tonopah Bombing and Gun-

nery Range. After subsequent name changes,
nopah Daily Times, January 19, 1928). During the withdrawn lands are presently called Nellis
this time high-grade silver-gold ore was dis- AirForce Range. Theselands included the For-covered at Wahmonie about 24 miles south-
southeast from Buckboard Mesa. The town- tymile Canyon country, andthe3,285,511 with-

drawn acres effectively eliminated public travelsite of Wahmonie boomed and soon had a

post office. Prospectors fanned the hills in through the region. In 1951,further Federal ac-
tion placed part ofthe NellisAir ForceRange un-search of new ore discoveries. However, the
der control of the Atomic Energy Commission

deposits proved to be of limited extent, and (now Department of Energy) for operationWahmonie died a year later. The post office
closed up April 30, 1929 (Harris 1973:55) RANGER,a five-shot program beginning with

• ABLE on January 27, 1951,a one kiloton nu-
Several years later prospectors were still clear test. Additional land withdrawals and

keen on prospecting the Fortymile Canyon agreements in 1958, 1961, 1964, and 1967
District (San Francisco Examiner, May 27, have placed 1,350 square miles within the
1933). Roscoe Wright, better known as "Death boundaries ofthe NTS(Uverman 1977:,o-13).
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Archaeological searcheswere ,_galncon- Beforethe currentresearch around Buck-
ducted in the Buckboard Mesa regionduring board Mesa by DRt, a number of nuclear
1955 when Richard Shutler,Jr., searchingfor eventswere carried out inthe vicinity. A nu-
the western limitof the Puebloculture in Ne- clear crateringdevice, code-named DANNY
vada, visitedupper FortymileCanyon. He re- BOY,was detonated on Buckboard Mesa in
ported thousands of petroglyphs near Big 1962 for the Department of Defense. Three
George Cave and describedthe artifactsfrom small atmospherictests were conducted on
several rockshelters in the vicinity (Shutler the flatsto the east of Buckboard Mesa. The
1961:11). The NTS News for September 14, BUGGY experiment, conducted south of
1962, illustrated petroglyphs from Fortymile BuckboardMesa in 1968, employed frve nu-
Canyon, and Frederick Worman visited Big cleardevicesfired simultaneouslyto produce
George Cave in 1964 (Worman 1964; a simulatedcanal 77 m wide, 261 m long, and
1969:25-28). 20 m deep. The small SULKY device with a

yieldequivalentto 92 tons of TNT, buried 90 ft.
in basalt,failed to produce a crater (Uverman
1977:2-15).

]
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4. PREVIOUS RESEARCH AND PROJECT HISTORY

GregoryH. Henton

Althoughsignificantarchaeologicalsitesin Inthe summerof 1986, the DR!conducted
the Buckboard Mesaarea have been reported an archaeological reconnaissanceof the first
since the mid 1920s, there has never been a two phases of the BuckboardMesa Road lm-
systematic inventoryof these resources. In provement,a new alignmentroughlyparallel-
1925, M. R. Harringtondescribed BigGeorge ingthe existingroadalignmentfrom the top of
Cave to James G. Scrugham, governorof Ne- PahuteMesa in NTSArea20 downto the inter-
vada (Harrington1925). Thisshelter,situated section ofthe BuckboardMesaand the 18-03
at the southernend of Buckboard Mesa, was roads east of Buckboard Mesa (Figure 4-1).
revisitedby S.M. Wheeler in 1940, priorto the The firstphaseinvolvedthereconnaissanceof
withdrawalof thisarea as part ofthe LasVegas 4.76 km (2.95 miles) of road alignment from
Army Air School's bombing and gunnery thetopofthemesatothebase. Eightsites- all
range (S.M. Wheeler 1940). Inthe mid 1950,_, isolatedartifacts or small lithicscatter-were
Big George Cave was again visited, this time recorded (Henton 1986a). The second phase
by RichardShutler,Jr.who was lookingfor ru- of thesurveyinvolved19.74km (12.26 miles).
mored pueblo ruins in Fortymile Canyon. Thirteen archaeological sites were found in-
Shutler recorded numerous sites during this cluding a large obsidian nodule quarry
visitto the upper reachesof FortymileandCat (26Ny4892), a small lithicscatter (26Ny4886),
Canyons, including additional rockshelters, a temporary camp (25Ny4895), and another
roastingpits,and rockart panels (chapter3 by small dthicscatter (26Ny4894). Figure 4-1 il-
McLane). In 1969, Frederick C.V. Worman lustratesthe major site locationson the lower
published a report on miscellaneousexcava- portionof the Buckboard Mesa Road and the
tions and collectionsthat he had conductedat 18-03 Road. The remainingsiteswere alismall
the NevadaTestSite sincethe 1950s. Sites he debitagescattersorisolatedartifacts.Three of
reported on included Big George Cave, the the larger sites-26Ny4892, 26Ny4894, and
McKinnissite- a largeopen-air sitewhoseas- 26Ny4895- were determinedeligiblefor nom-
semblage included a fluted point, numerous ination to the National Register of Historic
Pinto-type points and several rockshelters Places, andthe reportofthe surveynoted that
androckartsitesaroundBuckboardMesaand these sitesshould be avoidedor investigated
Fortymileand Cat Canyons (Pippinand Zerga (Henton 1986b).
1981; Worman 1969).

• For whatever reasons, road construction
Since 1979, the Desert Research Institute was implemented priorto any archaeological

has conducted archaeologicalsurveyson the investigations.While time existedto conduct
Nevada TestSite. Since most TestSite activi- surface collections at 26Ny4894, portions of
ties are centered around Pahute Mesa, Yucca 26Ny4892 and 26Ny4895 were already de-
Flat, or Yucca Mountain,the DRI has had no stroyed. During the construction of the
reason to conduct reconnaissancesin the vi- roadbed, the er,gineersnotedthat the depos-
cinity of Buckboard Mesa. In June of 1982, its in the vicinity of 26Ny4892 were a good
however, three rockshelterswere discovered source for road base gravelsand they wished
by Ronald Reno of DRI while traveling along to mine the area for thisgravel, in response,
the existingBuckboardMesa Roadnear the in- DRI prepared a recoveryplaninMarch of 1987
tersection with the 18-03 Road. These highly for thedata at 26Ny4892. Inadditionto large-
visiblerocksheiterswere recordedas archaeo- scale surface collectionsto be impacted by
logicalsite 26Ny3166. mining at 26Ny4892, this data recovery pro-
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posal suggested sampling other portions of A:39-42) and Lockett(1988:39-61) for defini-
the siteand the rim since_ has a highpotential tions of flake types and biface stages.

for rockshelters(Hentonand Pippin1987). Re- Site26Ny4874wasan artifactlocalitycom-
cordingthe rocksheltersalongthe rim, surface posedof two artifacts- a veinopalcore reduc-
collecting, and subsurface testing were con- tionflake and an obsidianpiece ofshatter.Site
ducted inthe summer of 1987. Nineteenrock- 26Ny4875 was an isolatedfind ofan obsidian
shelters or associated siteswere found along Gatecliffprojectile point. Table 4-1 presents
therim- sitenumbers26Ny3166and26Ny52.71 metricdata on the projectile pointrecovered
-5234. from 26Ny4875. Site26Ny4876 was another

In September of 1987,DRI inspectedtheti- isolatedartifact. _veinopal tuffstageIII biface.
nal portion of the road reconstruction,which Site 26Ny4877 is also an isolatedartifact-a
involved a widening and paving of the 18-03 veinopal decorticationflake. Site26Ny4878 is
Road. Twelvearchaeologicalsites (26Ny5431 a small,diffuselithicscatterabout45 m longby

20 m wide. Thissitewas composedof tenarti-
-26Ny5442) were discoveredalong this right-
of-way. Becauseof the linearnatureof thesur- facts, sixvein opal core reductionflakes, one
vey and the diffuse boundaries ,)f the sites, it obsidian and one vein opal biface thinning
was not possible to determine the extent of flake, and an obsidian stage IV biface. Sites
these sites, and they were interpreted to be loci 26Ny4879, 26Ny4880, and 26Ny4881 are iso-iated artifacts-an obsidian core reduction
of quarrying activity associated with the pres- flake, a vein opal stage III biface, and a vein
ence of dispersed nodules of obsidian in this
geologic formation (Reno 1987). Sample col- opal decortication flake, respectively.
lections and surface scrapes were conducted Buckboard Mesa Road, Phase 2

at several of these sites in March of 1988. Thirteen sites were recorded along the

Site Descriptions secondphaseof the reconnaissance;10were
relativelysmall and were collectedat the time

Buckboard Mesa Road, Phase 1 thesiteswere recorded. Ofthe collectedsites,
26Ny4883, 4884, 4885, 4889, and 4893 are

Eight siteswere discoveredduring the re- isolatedartifacts. They were, respectively,a
connaissance of thisportionof the road align- veinopal core reductionflake, a vein opal bi-
ment. Aliof thesiteswerelocatedon top of the face thinning flake, another vein opal biface
mesa near the alignment or within the borrow thinning flake, an obsidian :ore reduction
pit which was adjacent to the east. They were flake, and a vein opal Elko projectile point.
alismall and were collected when theywerere- Table4-1 liststhe metricattributesfor the pro-
corded. See Pippin (1986:132-142, Appendix jectile point from 26Ny4893. Site 26Ny4886

TABLE4-1. METRIC ATTRIBUTES OF PROJECTILE POINTS COLLECTED FROM
26NY4875 AND 26NY4893 (MM/G).

|li n --

Site Ref Spc L W NW BW MSW SL BT ST WT

26Ny4875 1 1 - 27.0 10.1 - 27.0 - 4.0 2.9 2.7
26Ny4893 1 1 - 31.0 14.9 16.7 31.0 6.6 5.1 3.5 4.9

ii ii i i ii

Key: L= length;W= width;NW= neckwidth;BW=basewidth;MSW= maximumshoulderwidth;SL=stem
' length;BT=bladethickness;ST= stemthickness;WT= weight

J
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was composed of two small concentrations of decorticationflakes, two core reductionflakes,
debitage about 150 m apart in a small valley, and a piece of shatter. Site 26Ny4890 was
The first concentration was represented by composed of three obsidian core reduction
four obsidian flakes; the second contained flakeswithin a 7 m2area. Site26Ny4891wasa
nine obsidian flakes, a vein opal flake, and a locality containing an obsidian core reduction
brown welded tuff flake. Site 26Ny4887 was a flake and an obsidian stage !1biface fragment.

small concentration of obsidian debitage com- Three sites were not collected at this time

posed of four decortication flakes, six core re- 26Ny4892, recorded as a large obsidian
duction flakes, and one biface thinning flake. quarry; 26Ny4894, recorded as a small, low-
Site 26Ny4888 was a small knapping station density lithic scatter; and 26Ny4895, a diffuse
composed of obsidian and vein opal debitage, scatter of debitage and a millingstone (Figure
Artifacts recovered from this site included an 4-1). Figure 4-2 is a photograph of the
obsidian core and a vein opal core. Obsidian 26Ny4892 area and the Buckboard Mesa
debitage from 26Ny4888 includedone decor- roads(old and new). Descriptionsof the sur-
ticationflake, two core reductionflakes, a bi- face collections and testing at 26Ny4892
face thinningflake, and a piece ofshatter. Vein (Chapter6 by Amick)and 26Ny4894 (Chapter
opal debitage from 26Ny4888 included two 7 by Waish)are included in this report.

Figure4-2. Overviewof 26Ny4892and the BuckboardMesaroads(old andnew)from Buckboard
Mesa.
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Buckboard Mesa Rim Also observed was a concentrationof burnt
bone.

Site 26Ny3166 was originallyrecorded in Site 26Ny5217 is a single north-facing
1987 whilearchaeologistsfrom DRI weretrav- rockshelterwith a single millingstoneand a
elingfrom another projectdown the old Buck- veinopalbifacethinningflakelocatedinthe in-
board Mesa Road. This site is composed of terior. A large rock partiallyprotectsthe open-
four separate rockshelterssituatedwhere the ing of the rockshelter. Like 26Ny3166 and
top of the colluvialslopemeetsthe base of the most of the other rockshelters,it is located at
basaltcliffformingtherimof BuckboardMesa. the top of thecolluvialslopewhere itmeetsthe
The distancebetween the southernmostshel- basalt cliffwhichforms the rim of Buckboard
ter (division1) and the northernmost (division Mesa. Thisshelterisabout6.5 m wideand 3 m

4) isapproximately200 m. The firstshelter(di- deep. Site 26Ny5218 is another single rock-
vision1) is a relativelylarge, high shelter;it is shelter,lt is8 m wide by6m deepand contains
6.5 m wide, 3.7 m deep, and3 m high. Numer- a mano, millingstone,obsidiandebitage, and
ous millingstones and bedrock milling slicks some charcoal.
were found inthe interiorand aroundtheapron

Site 26Ny5219 is a singlepanel of petro-of the shelter, and two petroglyphpanels are
locatednearby. One panel is vertical, pecked glyphs locatedon a verticalbasalt face. De-
on the face of the basaltcliffsouth of the shel- signsincludeverticalbars,pecking,anda loop
ter,and it containstwo stickfigures. Theother, figure. Thepanelisapproximately1m wide by
found on a boulder in front andto the southof 1m high. Site26Ny5220 isanothersinglepan-

el ofpetroglyphs,thistime lightlyscribedinthethe first,is morehorizontal, lt iscomposed ofa
serpent,or wavyline. Artifactsassociatedwith varnishofa basaltboulderatthe top ofthe col-
thisshelterinclude brownwarepotterysherds, luvialslope. The designis a seriesof parallel
debitage and at least seven millingstones, lines running vertically on the boulder face,

with an occasionalzig-zag line between the

Division2 is the second shelter. Signs of parallel lines.The dimencionsof the panelare
occupation here are not as intenseas in divi- less than 1-by-1 m. The boulder is about
sion 1, but still include numerous milling- 1.5-by-1 m in size.
stones, greyware pottery sherds, and Site 26Ny5221 is another rockshelter, lt
debitage. This shelter is approximately 5.5 m faces east and is about 8 m wide by 3.5 m
wide, 4 m deep, and a maximum of 1.2 m high. deep. Artifacts found in the shelter included
Numerous rocks found in front of the shelter five millingstone fragments and obsidian
may be the remainsof a wall to anchor brush, debitage, includingthree decorticationflakes,
The thirdshelter(division3) is small; itis 1.8 m one core reductionflake, and five biface thin-
wide by2.7 m deep by 1 m high. The littleevi- ning flakes. Some burntfragments of large
dence of occupation includesa singleobsidi- mammal bone werealsoobservedinthe shel-
an biface thinningflake. The lastshelter,divi- ter. Site 26Ny5222 is anothercave, 2 m wide
sion 4, is more of a cave, the interiorbeing by 8 m deep by 1.5 m high,witha western ex-
deeper than itswidth. The face of theshelteris posure(Figure4-3). There isa rockalignment
4 m wide and maintainsthiswidthfor about4 in front of the opening separatingthe apron
m, wherethe interioris blockedby recentroof fromthe interiorof the cave. Theapron infront
fall. ltis estimatedthatthe shelterwas approxi- of the cave appears to have the potential for
mately4 m deeper priorto the fall. The height beingovera meter deep. Artifactsobservedat
ofthe shelteris 1.2 m. Artifactsobserved inthe the site includesix millingstones,an obsidian
shelter includeda vein opal core, a basaltmil- stage I! biface, and obsidian and vein opal
iingstone, and four brownware potsherds, debitage.
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Figure 4-3. Rockshelter 26Ny5222 along Buckboard Mesa rim.

Site 26Ny5223 is a small scatter of here include three obsidian cores, avein opal
debitage along the base of the cliff and at the utilized flake, three millingstones, and a signifi-
top of the colluvial slope. This scatter, whichis cant amount of obsidian and vein opal
about 5-by-5 m in size, contains ten obsidian debitage. Obsidian debitage included 16
biface thinning flakes and an obsidian pres- decortication, 8 core reduction, and 62 biface
sure flake. Site 26Ny5224 is an east-facing thinning flakes. Vein opal debitage included 1
rockshelter which includes three milling- decortication flake, 12 biface thinning flakes,
stones, a mano, and vein opal debitage. The and 1 piece of shatter.

rockshelter is 6.5 m wide, 2.8 m deep, and 1.3 Site 26Ny5227 consists of three petro-
m high (Figure 4-4). Site 26Ny5225 is com- glyph panels (Figure 4-6) on a north-facing
posed of two adjacent rockshelters, both fac- cliff face at a projection on the rim of Buck-
ing north (Figure 4-5). The first shelter is 5 m board Mesa. The easternmost panel includes
wide at the mouth, 2.5 m deep, and 0.8 m high. two circles around center dots and other sym-
The second is 5 m wide, 4.8 m deep, and 0.6 m bols, ali pecked. The central panel consists of
high. There is a rock alignment in front of the scratched dendritic and grid patterns
second shelter. Debitage, consisting of an ob- scratched over pecking. The pecked ele-
sidian core reduction flake and eight obsidian ments include curves and undulating lines,

biface thinning flakes, was found in front of the circles and various lines, and rectangular pat-
shelters, terns. The westernmost panel includes bars,

dots, lines, and a fence pattern, ali pecked.Rockshelter 26Ny5226 is 6.5 m wide, 1.8 m
deep, and 1.8 m high. Like many of the other The area of the site is about 1-by-2 m.
shelters, there appears to be a rock alignment Site 26Ny5228 is a locality composed of an
around the front of the shelter. Artifacts found obsidian decors;cation flake and a vein opal
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Figure 4-4. Rockshelter 26Ny5224 along Buckboard Mesa rim.

Figure 4-5. Rockshelter 26Ny5225 along Buckboard Mesa rim.
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Figure4-6. Rockart at 26Ny5227alongBuckboardMesarim.

core reduction flake. Sites 26Ny5229 and millingstone appeared to be covered with pig-
26Ny5230 are individual rockshelters each ment on theworking surface. A small amount
containing a single millingstone. The size of of debitage, predominantly obsidian, and an
the 26Ny5229 is 2.3 m wide, 2.3 m deep, and obsidian stage IV biface were also observed.
1.1 m high (Figure 4-7). Site 26Ny5230 is 2.5 Theshelter mayhavehad a semicircular cache
m wide by 2 m deep by 0.9 m high and has a built of rocks south of the shelter. The size of
rock alignment in front of the shelter. Like the the shelter is 3.5 m wide by 3.5 m deep. Site
previous two, site 26Ny5231 is also a rockshel- 26Ny5234 !sanother rockshelter with a milling
ter with a single millingstone. However, it is slick on a large boulder in front. This shelter is
bigger- 5 m wide by 2.5 m d_::ep- and con- 7 m wide by 5 m deep. Aside from the milling
tains two wall stubs. One stub dividesthe inte- slick, artifacts found here were limited to
rior into two relatively equal halves, and the another millingstone in the interior and an ob-
other enhances the eastern side of the north- sidian biface thinning flake.

facing shelter. 18-03 Road

Site 26Ny5232 is a locality composed of a Ali twelve of the sites recorded along the
single obsidian biface thinning flake and an 18-03 road were predominantly surface scat-
obsidian stage I biface fragment located in a ters of obsidian debitage (Figure 2-1). De-
steep drainage in a break in the rimrock of scription of these assemblages is provided in
Buckboard Mesa. Site 26Ny5233 is an east- Chapter 8. By and large, they are located on
facing rockshelter with a relatively deep cavern interfluves of a large south-facing bajada origi-
located in the back. One miilingstone was ob- hating from Pahute Mesa. Site 26Ny5431, the
served in the interior of the shelter, and five easternmost site in the survey, is a diffuse scat-
more were observed around the apron. One ter of obsidian and vein opal chert debitage.
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Figure4-7. Rockshelter26Ny5229alongBuckboardMesarim.

Artifacts at the site include a resharpened Lake several cores. A knapping station composed
Mojave projectile point with a heavily ground of decortication and core reduction flakes of
base. Site 26Ny5432 is composed of an ob- grey flow-banded welded tuff flakes is also
sidian stage I biface and a decortication flake, present at this location. Site 26Ny5436 con-
This site was collected when it was recorded, sists of two large, obsidian, core reduction

Site 26Ny5433 is a knapping station with two flakes. This site was collected when itwas re-
vein opal decortication flakes, two vein opal corded. Sites 26Ny5437-26Ny5442 are dif-
core reduction flakes, an obsidian decortica- fuse quarry areas consisting of obsidian
tion flake, and an obsidian core reduction decortication flakes, core reduction flakes,
flake. This site was also collected at the time it shatter, and cores.

was recorded. Site 26Ny5434 is a diffuse During the evaluation of these sites along
quarry of obsidian gravels containing decor- the 18-03 Road, Reno (1987:1) interpreted
tication and core reduction flakes, several them as part of a large intermittent quarry
cores, and a stage I biface. Site 26Ny5435 is where prehistoric peoples extracted nodule-
another diffuse quarry which includes obsidian sized obsidian, widely dispersed in the alluvial
decortication, core reduction flakes, and deposits.
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5. RESEARCH DESIGNS AND METHODS

LonnieC.PippinandGregoryPI.Henton

We have previously proposed eleven terns, subsistence systems, past environ-
broad and general research questions de- ments and geochronology, trade and ex-
signed to guide archaeological investigations change, ideology and belief systems, direc-
on PahuteMesasoas to providedatapertinent tional changethrough the Archaic, and lithic
to addressinginformationconcernsofthe Ne- analysis(Lyneis1982a).

vada Divisionof Historic Preservationand Ar- Research Questions
chaeology and the scientificcommunity (Pip-
pinand Henton 1988). To realize the goalsof Thetypesof informationobtainedfromar-
theproposed investigations,methodswerere- chaeological sites depends primarily on the
quired which would providethe necessaryin- data at the archaeological site and the ques-
formationand were based on thenatureofthe tions asked during the investigationsof the
resourcespresent. Since most of the cultural site. One cannotbe certainwhat informationa
resources to be investigatedappeared to be givenarchaeologicalsitemay conceal. Based
surface scatters of artifacts and features,the on previousknowledgeofthearea's archaeol-
primary method of data recovery was con- ogy,however,a strategyforinvestigationscan
trolled surface collection. The surfacecollec- be establishedbeforehand to maximize the
tion data were supplemented by subsurface potential to recover data of interest. Pippin
scrapes and test excavations. Test excava- (1986:39-54; Pippin and Henton 1988:9-10)
tions were conducted in artifact concentra- has reviewed the seven research domains
tions to look for buried cultural material in presented in the state historic plan (Lyneis
geologicallydepositionaienvironments•Sub- 1982a) specificallywithregardto thearchaeo-
surface scrapeswere conducted to investigate logicalrecordon PahuteMesa and hasdevel-
the effects of turbation on surface artifacts, oped elevenresearchquestionswhichmay be

addressed by this record. The eleven ques-
Purpose tions, discussed in detail elsewhere (Pippin

Variousenvironmental legislation,particu- and Henton 1988:10-22), are listedbelow.
la,'ly the National Historic Preservation Act 1) What are the relationships between
(NHPA)and the National EnvironmentalPolicy Anasazicultural remains on Pahute and
Act (NEPA),chargesthe DOE withthe respon- Rainiermesas and those of the nonhorti-
sibilityof identifyingand preservingsignificant culturalhuntersand gathererswhotradi-
cultural resources on properties which they tionallyutilizedthis environment?
administer.Significance formostarchaeologi-
cal sites is defined in 36 CFR 60.4 as having 2) Whatistherelationshipbetweenpastfluc-
"integrity of location, design, setting, mated- tuationsinthe environmentof Pahuteand
als, workmanship, feelingand associationand Rainiermesas and prehistoricpatterns of
•.. that have yielded, ormay be likelytoyield, settlementand subsistence?

informationimportant inprehistoryorhistory." 3) What are the history and processes of
To help identifywhether an archaeologicalsite past residentialmobilityand demography
is significant in terms of thisdefinition,the Ne- on Pahuteand Rainiermesas?
vada Divisionof Historic Preservationand Ar-
chaeology (NDHPA) has identified seven 4) What are the sources of raw materials
research domains which it considers impor- usedinartifactsand featuresfoundat cul-
tant to the study of Nevada prehistory.These turalresourceson Pahuteand Rainierme-
seven domains are studiesof settlement pat- sas?
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5) What strategies of subsistenceresource scientificinformationpotentialof the sites. In
utilizationare representedinthe archaeo- sit=Jpreservationispreferredsincecurrentar-
logical record of Pahute and Rainierme- chaeological philosophystresses preserva-
sas, how has this resource utilizational- tion. This isalsooftenthecheapestalternative
fected settlementpatterns,and how have for the land-managing agency. However, in
these subsistence and settlementstrate- situ preservation is not required when the

gies or their relationship changed scientificinformationatan archaeologicalsite
throughtime? can be recovered and preserved through ar-

chaeological investigations.The DOE chose
6) What isthe historyand magnitudeof fluc- to meet itsobligationby investigatingthe ma-

tuations inthe environmentof Pahuteand jorityof the archaeologicalsitesin preference
Rainier mesas during the last 18,000 to in situpreservation.

years? Methods
7) What behavioral information(e.g., meth-

To understandboththe intersiteand intra-
ods of tool manufacture, changesinlithic

site variabilitynecessaryto answerthe ques-
technology, economy of resource use, tions posed above required a broad range of
and natureof associated activities)is rep- investigationsat BuckboardMesa. Appropri-
resentedbylithicdebitageat lithicscatters ate methodsfor datarecoveryweredictatedby
on Pahute and Rainier mesas? two factors: the research questions being

8) What are the processes and chronology asked and the culturalmaterialpresentat the
of sediment deposition on Pahute and site. Data recoverytechniqueswere required
Rainiermesas, and how may naturalgeo- for identifyingthe internalvariabilityand asso-
logic and biotic processeshave affected ciationsnecessaryfor intrasiteanalysisandfor
the nature of the archaeological record characterizingthe siteand its culturalcompo-
there? nentsfor intersiteand environmentalcompari-

sons.
9) Howare ethnohistoricsiteson Pahuteand

Rainiermesas representedinthe archae- The data recovery plan proposed for the
ologicai record, and how may this infor- Buckboard Mesa sites involveda large scale
mation be used inmodelingmore ancient surfacecollectionof themajorityof thearea to
settlementsand activities? be directly impacted at two sites-26Ny4892

and aliof 26Ny4894. Thiswassupplemented
10) What are the spatial relationshipsof cul- by sample collections outsidethe main con-

turai remains on Pahute and Rainierme- centrations of artifacts, subsurface scrapes,
sas to each other andto availablenatural andtestexcavationsatareaswiththepotential
resources? for buriedculturalmaterials. The fourspecific

11) How old are the culturalremains inques- techniques employed during the investiga-
tion? tions were mapping, controlledsurfacecollec-

tion, subsurface scrapes,and excavations.
Using these questions as guidelines for

Mappingevaluating the archaeological sitesfound on
the BuckboardMesa Roadproject,thesesites Manyof theresearchquestionsdepend on
were found to be significantand potentiallyeli- knowledgeof culturalresourcesrelationships
giblefor nominationto the National Register of or environmentalfeatures. Therefore,detailed
Historic Places (Henton 1986b:3-4). The mappingwasan importantelementinthe data
NDHPAconcurredwith thesefindings,andthe recoveryand is oneof theprimarymethodsof
DOE was then responsible for preservingthe preservingthese relationships.Alisitesinves-
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tigated were mapped planimetrically, with im- by 600 m east--west. Since 26Ny4894 was
portant topographical features mapped to much smaller, a smaller grid was needed, ap-
scale. These maps included the grid system proximately 60-by-30 m in size. Because the
used for provenience, surface collection, ex- collection area at 26Ny4892 was so large, ad-
cavation, and surface scrape units. These ditional reference lines were needed. Flagged
maps were compiled concurrently with the sur- lathes were placed at 150 m intervals along
face collections at the Buckboard Mesa sites, these baselines. Secondary east-west axes
The collection grid was staked in the field, and were established at intervals of 150 m along
detail was added to the map as the collection the main north-south axis. Like the baselines,
proceeded. While most of the area was these secondary axes were flagged at 150 m
mapped in this fashion, radial measurements intervals, and lathes were placed at 30-m inter-
which were later converted to grid coordinates vals between the flags. The final step before
were used on occasion to include relevant fea- surface collection was to place pin flags at
tures located beyond the grid system. These lO-m intervals between the flags and lathes as
measurements were made with a Brunton temporary guides for gridding the site.
compass on a tripod and a 30 m fiberglass

Once the baselines and secondary axes
tape. had been established, the majority of the area
Surface Collection of impact was collected using a mobile rope

Controlled surface collection was one of grid capable of delineating nine 10-by-lO m
the principal data recovery techniques used at collection units (a 30-by-30 m area) (Figure
the Buckboard Mesa sites. Its purpose was to 5-1). The flags on the baselines and second-
efficiently recover a substantial percentage of ary axes divided the site into approximately 16
the cultural material on the ground surface collection areas 150-by-150 m in size.
while maintaining meaningful unitsof horizon- Severalof these collection areas were located
tal provenience. Surface collection was im- alongthe edges of the site, soonlyportionsof
plemented by imposinga metric gridoverthe the 150-by- 150 m area were collected. Each
area of impacts andcollectingthe culturalma- of these areas was collected in a systematic
terial observed ineach gridsquare. The units fashion. The general collectionof one of the
were usually 10-by-10 m in size for general 150-by-150 m collection areas usually in-
collection, but areas could be collected in volvedthe followingsteps:
smallerunits,ifwarranted. Each unitwasdes-
ignated by the grid coordinateof itsnortheast 1) Four ropes, calibrated to 30 m in length
corner, andmarked every 10 m, were laid on the

groundperpendicularto one of the axes
As the siteswere separated bya consider- and in one corner of the collectionarea.

able distance, separate grid systems were This created nine 10-by-10 m collection
used for each of thecollected sites. The grids unitsina 3-by-3 m arrangement (Figure
themselves were oriented north-south, and

5-2A).
the datum for each grid systemwas givenan
arbitrary designation:1000N 1000Einthecase 2) These unitswere collectedby archaeolo-
of 26Ny4892 and 100N 100E in the case of gistswalking at closely spaced intervals
26Ny4894. The grid was established by Iocat- inspectingthe ground surface.
ing a Bruntoncompasson the site datum and
settingreferencepointsalong the fourcardinal 3) After completingthe collectionof the ex-
directions. These lineswere extended to en- isting nine units, the ropes were pulled
compassthe area of expected impacts-in the anda new set of unitscreated. The direc-
case of 26Ny4892, about 600 m north-south tion of the unitswas maintained by sight-
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ingwith a Bruntoncompass. These new In additionto the collectionof culturalma-
unitswere collected as described above, terials,rawmaterialsavailableat thesite ,vere

sampled. The method for thissample was to
4) Afterfive pullsof the ropes, or 150 ro,the collect ali of the obsidian toolstone in a

far boundary of the collection area was
10-by- 10m collectionsquare andbag it sepa-

reached. After the final units in this row ratelyfromthe culturalmaterial. Thetoolstone
were collected, theropeswere coiled,and sampleunitswere spaced at 100 m intervalsin
the crew moved to the next row (Figure the main collectionarea, so 10-by-10 collec-
5-2B). The ropes were laid out, and this tion units with even hundreds designations
row collected inthe oppositedirectionas (e.g., Unit 100N 200E) were sampled for
before, toolstone. Material samples were also col-

lected from the sample collection grids de-5) The 150-by-150 m collection area was
finished when five rows had been col- scribedabove. Inthiscase, toolstonewascol-

lected fromthe center10-by- 10m unitineach
lected, ot the sample grids.

6) Each area which would be impacted was Subsurface Scrapescollected in this manner.
Subsurface scrapes provide a more de-

Archaeologists inspected each collection tailedassessmentof howwellthevisualcollec-
unit by walking back and forth o.j_r the unit, tion representsthe cultural material actually
spacing their transects no wider than 2 m presentand help document the effectsof tur-
apart. Ali nondiagnosticartifacts collectedas bation. Subsurface scrapeswere performed
the walk-through proceeded were placed in in areaswhichappeared to have the potential
plasticbags. If a collection unitcontainedarti- for limited buried deposits or at locationsof
facts, it was assigned a reference number, substantialaccumulations of debitage. The
This numberwas recordedon a tagwhichwas methods for conducting these scrapeswere
placed inthe bag, inalog identifyingtheprove- as follows:1) a rectilineararea was delimited
nience of the collection unit andthe reference (usuallya 2-by-2 or 3-by-3 m area), 2) the
number, and on the sitemap. Diagnosticarti- unit was visually collected and the artifacts
facts (e.g., projectile points, shercls, and bagged and recorded, 3) the top 3 to 5 cm of
groundstone)receiveda _point"provenience, soilwas removed using a square shoveland
that is, a locationto the nearest meter. These screenedthrough 1/4-inch mesh screen,and
artifacts receiveda separate referencenumber 4) the artifacts from the screen were bagged
plus provenience calculated from the and assigneda reference number.
10-by-10 m collection unit datum (northeast
corner) and were bagged separately. Excavations

Test pits are 1-by-1 m excavation unitsPartof thegoal of the investigationswasto
assess the portions of 26Ny4892 which had usually oriented north-south. Test pits are

numberedconsecutivelybyproject,whenonebeen disturbed by the road building,but were
1-by-1 unit is dug adjacent to another,eachnotgoingto be mined for gravels. Samplecol-

lection grids, 30 m on a side and thusforming unit receivesthe same numeric designation,
nine 10-by-10 m collection units, were col- but a distinct letterdesignation.
lected at intervals along the north side of the These unitsare dug in naturalstratigraphic
new road alignment. The distance between levels,if possible,or in arbitrarylevels,if natu-
each sample collectionareawas 0.2 miles(ap- ral strata are too thick or are undetectable.
proximately160 m), andthesamplesweretak- Naturalstrata are generally divided into arbi-
en 30 m from the edge of the road. trary10cm levelsunlessreasonexiststo usea
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different width. Sterile fill over irregular bed- screened through 1/4-inch mesh screen and
rock surfacesfor example, is often removedin then inspectedfor artifacts. Generally,ali arti-
wider than 10 cm levels. Levelsare the bas!c facts recoveredfroma levelofa unitare logged
unitof observationandare numberedconsec- together,butcarbon, delicateartifacts, or oth-
utivelyfrom the top levelto the bottom. Cuitur- er samples may be storedseparately. These
al materialon thesurfaceisrecordedas level0; are givena separate referencenumber.
the first level excavated is level 1.

After each level is screened, a record is During the excavation, larger objects,
rocks, features, or artifacts are left in situ, at

completed whichcontainssite referencenum-
leastuntilthecompletionof the level. Depend-ber, level reference numbers, location of the
ingon theirnatureor the natureof the excava-

unit, depth of the level,culturalmaterialrecov-
tion,theymay be removedor leftwhileexcava-ered, soil matrix removed, and natural stratu-
tionscontinue. Such itemswillbe sketchedin

mobservable, soil being excavated. The sur-
the level record, and ifwarranted, they willbe-face ofthe unitis definedas stratumA,the first

excavatedstratumisstratumB. Strata andlev- photographed. Excavationsgenerallycontin-
ue untilthe soilbecome culturallysterile, bed-

els may coincide, but often differencesexist rockisencountered,or evidenceindicatesthat
because breaksinstratamay be hard to detect anyculturalmaterialpresentisdue to second-
during excavation or a stratum may be thick
enough to be divided into several levels. Ali arydeposition.

levelsof each unit receivea unique reference Documentationfor each unit includesthe
number, even if culturallysterile and usually levelrecord, discussedabove,and a synopsis
ali artifacts from the level are logged withthis of the completedunit. If any special samples
number, were taken, a separate recordwas completed

Soil isremovedfrom theunitby shovelingit foreach sample, and any referencenumbers
directly into a screen. If the distance to the issuedwere recorded ina reference log. Two
screen istoo far orthe unittoo deep, it may be adjacentsidewallswere sketched,and theunit
moved to the screen in buckets. The soil is was photographed.
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6. SITE 26Ny4892: AN OBSIDIAN NODULE QUARRY
Dan/el S. Amick

Archaeological Surface History Stratigraphy and Surface Size Sorting

An importantaspectofthegeologichistory Effects

of the Fortymile Wash headwater fans con- An examination of test pit stratigraphy
cerns the nature of the surfacehistoryfor the showsthat verticalseparationof the archaeo-
past 15,000 years or so. Geologicsummaries logicaldepositsisprobablya postdepositional
of the area have suggestedthat older fansur- effect. At 26Ny4892, eighttest pitsor surface
faces have remained essentiallystable during scrapeswere excavated (Figure 6-I). Prove-
this time. The co-occurrence of temporally niencedescriptionsfor these unitsare listedin
sensitive artifacts (e.g., projectile points), Table6-1.
which have been cross-dated from about
10,000to 100 years agoonthesame surfacein Figure6-2 illustratesthe northwall profi!e
this survey, suggests that the archaeological forUnit I. Thetop 3 cm ofthisstratigraphicse-
record from these collections represents a quence is composed of desert pavement and
complexpalimpsest(an unstratifiedlayeringof eoliandust. Underlyingthe pavement is a ve-
debris left from successiveoccupations), sicularA soilhorizon. This 2-3 cm thicksoil is

i
P

Figure6-1. Mainsurfacecollectionareaat Site26Ny4892.
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characterized by weakly developed poEygonal about 19 to 24 cm below the surface. The bot-
structure and vesicular bubbles. The pres- torn of the excavation unit rests upon a calcar-
ence of this soil development beneath the des- eous bedrock formed within the alluvial depos-
ert pavement suggests some stability in the it. Excavation in Unit 5 produced a similar
current land surface. Underlying the vesicular stratigraphic sequence. This general type of
A horizon soil is a calcareous B horizon which sequence is not uncommon for Mojave desert
is found from about 6 to 13 crn below the pavement settings (e.g., McFadden, Wells,
ground surface. Some alluvial gravels we_e and Jercinovic 1987) although different parent
found in the B horizon. Beneath the B horizon materials may alter the specific appearance of
is a calcareous C horizon which also includes a the profile.
few alluvial gravels. The C horizon ranges from

TABLE 6-1. SUBSURFACE E,_CAVATIONS AT 26NY4892.
' i,

Unit Grid Coordinate Unit Type Unit Size Final Depth

1 1084.0 N 906.0 E Excavation 1 x 1 m 24 cm b.s.
2 990.0 N 858.0 E Scrape 2 x 2 m 5 cm b.s.
3 897.0 N 1194.0 E Scrape 2 x 2 rn 3 cm b.s.
4 880.0 N 1242.0 E Scrape 2 x 2 m 3 cm b.s.
5 1072.5 H 1007.5 E Excavation 1 x 1 m 24 cm b.s.
6 " 1052.5 H 10.53.5E Scrape 2 x 2 m 3 cm b.s.
7 1166.0 N 1013.0 E Scrape 3 x 3 m 2 cm b.s.
8 1277.0 N 932.0 E Scrape 2 x 3 m 3 cm b.s.

.i

Key:b.s. = belowsurface
BUCKBOARDMESAROAD

2KNY4692
UNITI

PROFILEOF NORTHWALL

KEY

! DESERTPAVEMENTondEOLIANDUST °l'--"-'_=° c=
II A HORIZON-VESICULARSOIL
III B HORIZON
W C HORIZON
Y CALICHEBCOROCK Lzoca
8 ROCK VERTCJU.

EXAGGF.I_I'iONZ,X

_ r',_u,= 6-2. No_'i p,u,,u....... u_excaval;on Unit i _t 26Ny,$8.92.
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Although excavation Units 1 and 5 ex- downward into the soil due to movement
tended 24 cm belowthe ground surface, no ar- through the vertical cracks. The absence of ar-
tifacts were found more than 5 cm below the tifacts from below the vesicular A horizon sug-
ground surface in theseexcavations. The ex- gests that this surface has been stable
c_vation units produced a total of 3 bifaces, 3 throughout the period of human occupation at
cores, 2 flake tools, and 390 pieces of 26Ny4892. Based upon obsidian hydration
debitage; 256 (64%) of these artifacts were rims and cross-dating of temporally sensitive
found on the surface while the remaining 142 artifacts (Chapter 9 by Klimowicz), this period
(36%) were recovered within the top 5 cm of seems to encompass at least the past 10,000 _

the excavations. Table 6-2 lists the frequency years.
of surface artifacts and Table 6-3 lists the fre-

quency of subsurface artifacts recovered from Figure 6-3 compares the size grade distri-
each excavation unit. The vertical distribution butions of surface and subsurface artifacts.

of artifacts within these test excavations sug- The bar chart of relative frequencies shows
gests that cultural materials are restricted to that more large-sized artifacts (grade 3) are
the desert pavement and eolian dust unit found on the surface. Subsurface artifacts

which overlies the vesicular A horizon soil. tend to be smaller as illustrated by the predom-
However, a few artifacts may be displaced inance of material in grade 4. The smaller

TABLE 6-2. DISTRIBUTION OF SURFACE ARTIFACTS FOR EACH EXCAVATION UNIT BY
SIZE GRADE CLASSES.

i

Unit Number Totals
Size
Grade 1 2 3 4 5 6 7 8 # %

1 0 0 0 0 0 0 0 0 0
2 0 6 1 1 0 0 0 0 8 (03)
3 1 28 16 3 0 0 23 11 82 (32)
4 0 21 23 4 0 5 69 4 126 (49)
5 0 10 9 1 0 1 19 0 40 (16)

i,i

Totals 1 65 49 9 0 6 111 15 256
i IHII i

TABLE 6-3. DISTRIBUTION OF SUBSURFACE ARTIFACTS IN LEVEL 1 (0-5 C_) FOR
EACH EXCAVATION UNIT BY SIZE GRADE CLASSES.

li i

Unit Number Totals
Size
Grade 1 2 3 4 5 6 7 8 # %

1 0 0 0 0 0 0 0 0 0
2 0 1 0 0 0 0 0 0 1 (01)
3 0 9 1 0 0 1 8 0 19 (13)
4 0 11 7 6 0 3 88 0 115 (81)
5 0 0 0 0 0 0 7 0 7 (05)

Totals 0 21 8 6 0 4 103 0 142

i IHII __

m
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Figure 6-3. Histogram of size grade cJJs_jb_Jons for surface ancJ subsurface flJ_Jfact assembJages

fromthe excavationunitsat 26Ny4892.

sized artifacts below the surface indicatethat the surface and subsurface size grade fre-
some size sortingis occurringatthesite. Bak- quenciesmay be combinedto indicate an ex-
er (1978) has notedthat downwardmovement pected sizegrade distributionfor the entireas-
of smaller artifacts into the sediment matrixis semblage. Table6-4 presentsthe combined
the cause of surface size sorting, surface and subsurface frequencies from the

excavation units by size grade fraction. The
The demonstration that smaller artifacts table also shows the surface frequencies and

are more common in the subsurface deposits the difference between the surface and com-

at 26Ny4892 suggests that some vertical bined frequencies.
movement has taken place within the depos-
its. However, the shallow 5 cm depth of cultur- These figures indicate that the frequency of
ai deposits indicates that vertical movement surface artifacts in Grade 2 may be overrepre-
and size sorting have been minimal. Nonethe- sented by 0.87%, Grade 3 may be overrepre-
less, it must be recognized that interpretations serrtedby 6.65%, Grade 4 may be underrepre-
of the surface assemblage and itscomparison sented by 11.33%, and Grade 5 may be over-
with other assemblages may be affected by represented by3.82%. The greaterproportion
differential size sorting. In particular, the of Grade 5 flakes in the surface assemblage
26Ny4892 surface assemblage is probably contradicts the expected pattern of size sorting
lacking a portion of the smaller sized compo- effects. This deviation may reflectthe effects of
nent. If the excavation assemblages are repre- different recovery techniques. Subsurface ex-
sentative of the assemblage as a whole, then cavations were screened through 1/4-inch
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TABLE6-4. SIZE GRADEDIFFERENCES BETWEENSURFACEAND COMBINED SURFACE
AND SUBSURFACE ASSEMBLAGES FROM THE EXCAVATIONUNITS.

Size CombinedSurface Difference
Grade andSubsurface Surface (CombinedminusSurface_

# % # % # %

2 9 (02.26) 8 (03.13) 1 (- 00.87)
3 101 (25.38) 82 (32.03) 19 (- 06.65)
4 241 (60.55) 126 (49.22) 115 (+ 11.33)
5 47 (11.81) 40 (15.63) 7 (- 03.82)

II,Ml

mesh while no minimum size requirements < 99%; and "@" forz__99% confidence coeffi-
were imposed on surface collections. These cient. Cellswith "snc= @" pinpoint categories
estimates on the effects of size sorting are which have interesting differences between
presented to show that biases exist in the sur- observed and hypothetical frequencies.

face collections. Table 6-5 shows that certain flake types

These biases are significant because tend to be associated with different size
strong associationsexistbetween sizegrades grades. Ahler (1989b:87; also see McHugh

and Mitchum 1981) has noted that "[t]his ap-and technologicalindicators. Table 6-5 pres-
ents the frequencies ofobsidianflake types by parentcorrelationbetweenflaketypeand flake

sizefurthercompounds interpretationof flakesize grade from the 26Ny4892 surface assem-
blage. Cells of the table include the observed type frequency data." In particular,the large
value (O), the expected value (E), and the size grades are biased toward recovery of
square root of the cell's chi-square value (z). decorticationflakesattheexpenseof the other
The z statisticiscalculatedasthe observedmi- categoriesat 26Ny4892. This patternedasso-

ciation of early stage debris with large sizenus the expected frequency divided by the
square rootof the expected frequencyforeach grades and later stage debris with small size
cell. Each z value is squared and summed to grades is not unexpected. However, signifi-
yield the chi-square statistic for the entire cantbiasesmay resultfrom thissizegradepat-
table. The signsand the magnitudes of the z terningwhichinturnmay affect archaeological
statisticsserve two important roles ininterpre- interpretationsof the flake assemblage. If the
tation. A positivesign indicates that the ob- recoveryof representative samples of small

size grade flakes requires (shallow) subsur-served frequency is greaterthan expected (un-
face excavation,then it is likelythat late stageder a standard normal distribution) while a
debrislike biface thinning, retouch, and inde-negative sign indicatesthat the observed fre-

quency is lessthan expected. The magnitude terminate flakes _11 be underrepresented in
of the z statisticindicatesits relativedegree of surface collection assemblages, lt is clear
deviance from expected (under the standard from these results that the proportions and
normal distribution). Following the conven- typesof bifaces,cores, and otherartifacttypes
tions of Koopmans (1987:415-419), each z may also be affected by differentialsurface
value is compared to standard normal critical sizesorting.
values (snc) withthe followingsymbols: "." for These data suggestthat somebiasesexist
z < 90% confidence coefficient;"o" for z z 90 inthe26Ny4892 surfaceassemblage. Howev-
and < 95%; "O" for z __95 and er, determinationof the exact magnitudeand
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TABLE6-5. CROSS-TABULATION OF OBSIDIAN FLAKE TYPE FREQUENCIES BY SIZE
GRADE FROM THE 26NY4892 SURFACEASSEMBLAGE.

ii iii i i

Flake Type

Size De(:x_t Core Biface Indeter
Grade cation Reduction Thinning minate Totals

2 O= 116 0=23 0=3 0=9 151
E=70 E=44 E=9 E=28
z=5.6 z=3.2 z=2.0 z=3.6

snc=@ snc=@ snc=O snc=@

3 O= 1640 0=897 0=99 0=336 2972
E= 1367 E=875 E= 177 E=553
z-7.4 z=0.8 z=5.9 z=9.2
snc=@ snc=. snc=@ snc=@

4 O =639 O =614 O = 187 0=578 2018
E = 928 E = 594 E = 120 E = 376

z=9.5 z=0.8 z=6.1 zl =0.4 ;,
snc=@ snc=. snc=@ snc=@

5 O= 12 0=6 0=23 O=51 92
E=42 E=27 E=6 E=17
z=4.7 z=4.1 z=7.5 z=8.2

snc=@ snc=@ sr,:=@ snc=@

Totals 2407 1540 312 974 5233
li iii i ii

Key: Chi-square = 631.26, o1'= 9, p< .000001, O = obsen_ed frequency,
E = expected frequency, z = cell residuals, snc = standard normal curve

significance of these differenceslies beyond from on-site procurement and reduction of
the statisticalcapabilities of these data since smallobsidiannodules. Asaresult,classifica-
the artifactual material from the excavation tion effortsfocused on distinguishingdistinc-
unitsis lessthan 5% of the total assemblage, tive by-products related to theTimber Moun-
The recognitionof these biases suggeststhat tain obsidiannodule technology. Discussion
caution be exercised in comparing regional of the general structure of this technology is
surface collection assemblages. Downward usefulbefore consideringthe artifact catego-
movement of artifacts is likelyto vary accord- des and the interpretationof by-products.
ing to differentdeposltionalmatdces and sur-
face histories,as well as other factors. Renoand Pippin(1985:114-125) have re-

-_,-,. ported on a similar small obsidian nodule
Technological Analysis ". • quarry, known as the Butte Wash Site

Analysisof the Buckboard Mesa artifacts (26Ny3121), located at the northern end of
followed laboratory methods and procedures Yucca Flat. Ali of the obsidian in these de-
which have been discussedpreviouslyin DRI posits is less than 4 cm in diameter which is
archaeological work at the Nevada Test Site similarinsizeto theTimber Mountainobsidian
(e.g., Pippin 1986:132-142, Appendix gravels at Buckboard Mesa. However, the
A:39-42; Lockett 1988:39-61). Duringanaly- Butte Wash obsidian nodules are dispersed
sisitbecame apparentthat the reductionofdfr- within silty sediments in comparison to the
ferent raw material types produced distinctive dense desert pavement scatterat Buckboard
by-products. The majorityof debris resulted Mesa. Uke Buckboard Mesa, the ButteWash
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matrix also includes minor amounts of vein used as a flaking platform and the core be-
opal nodules similar in size and shape to the came reoriented as a multidirectional or sub-
obsidian. Reno and Pippin (1985:125) sug- conicalfaceted platform core. Topaz Mountain
gest that the size and shape of these nodules obsidian quarrying activity was oriented to-
have limited the technological choices for ward the production of broad cortical flakes
toolstone reduction. Similar size limitations which werethen removed from these locations
are evident within the Timber Mountain obsidi- for further reduction. A few of these flakes also
an nodule technology at Buckboard Mesa. Di- served as cores from which more flakes were
rect comparisons between the Buckboard produceg. The technology that Raymond
Mesa and Butte Wash assemblages are pres- (1984) has described is conditioned by small
ented in more detail later in this report. Howev- nodule size. Similar techniques and by-prod-
er, at this point, it is important to consider the ucts resulting from flaking the ventral face of
role of these resource limitations and the tech- split nodules have been described from the ex-
nological solutions used to solve them. ploitation of small nodules of East Grants

Ridge obsidian in New Mexico (Amick 1987b).Obviously, one solution to limited raw ma-
terial size is to import toolstone from other However,the use of a splitting technique is
sources where presumably larger raw materi- evident on a wide variety of technological by-
als are available. There is evidence from products from Buckboard Mesa. Splitting ap-
26Ny4892 which suggests that some chipped pears to have been a technique for optimizing
stone materials were imported, but it also ap- the use of small spherical toolstone. The use
pears that local technological solutions were of this splitting technique provided consider-
devised to ameliorate the limitations imposed ably more flexibility i_ndealing with obsidian
by the small obsidian nodules. The particular nodules of limited size. There are several ad-
strategydevised to deal with the small Timber vantagesprovided by usingthe splittingtech-
Mountain obsidian nodules appears to be nique intheTimber Mountainobsidiannodule
splittingby direct freehand, hardhammer per- technology:1) establishmentof suitablestrik-
cussion. Nodule splitting is a common ap- ing platforms on rounded nodules through
proach among many prehistoric, chipped- nodule splitting,2) manufacture of other us-
stone industries,which are based upon small able by-products, 3) maintenanceof a large
noduleexploitation. Splittinga smallnoduleis surface area for large flake production, 4) in-
usuallyaccomplishedby: 1)hammerand anvil creased longevityof cores through rejuvena-
percussion, also known as a bipolar tech- tion, 5) efficientthinningof bifaces, and 6) re-
nique, or 2) direct freehand percussion, cyclingof small scraps of toolstonematerial.

The splittingtechnique allows technological
Raymond (1984) has reported a similar flexibility,and there is evidence within the

technologicalstrategyused inthe exploitation
of small Topaz Mountain obsidian nodulesin 26Ny4892 assemblagethatsplittingserved as

an optionthroughoutthe reductionsequence.west-central Utah. Experimentalworkby Ray-
mond suggestedthat the Topaz Mountainob- The splittingmethod used in the Timber
sidiannoduleswere probablyfirstsplit usinga Mountain obsidian nodule technology does
bipolar technique. Split nodules of Topaz not appear to be the resultof a bipolar tech-
Mountainobsidianwerethen flaked acrossthe nique. Although Raymond (1984) suggested
ventral face by direct, freehand, hard hammer that his experimentalproducts of bipolar and
percussion. The cortical periphery of the direct, freehand, percussiontechniques were
core's ventral face served as the primaryplat- indistinguishable,his illustrationsshow com-
form for flake production. Once the ventral pressed and deeply undulatingripples on bi-
face of the core became exhausted, lt was polarproductswhicharegenerallynot evident
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in hisdirectfreehand percussionproducts. Of- arloaf quarries, but plunging (or overshot) ter-
ten the split face of the 26Ny4892 obsidian arti- minations are rare at Buckboard Mesa. Split
facts exhibited broad, flat "lozenge shaped" fractures within the obsidian nodule technolo-
surfaces resembling fractures produced by gy at Timber Mountain consistently terminate
Raymond (1984) through direct freehand hard without hinging or plunging. This difference
hammer percussion of small obsidian nod- between Sugarloaf and Timber Mountain ob-
ules. Significant evidence of bipolar fractures sidian technologies may reflect 1) differences
and by-products, such as those produced ex- due to nodule size, shape, or quality; 2) differ-
perimentally by Kobayashi (1975), was also ent percussion techniques; 3) differences in
absent inthe 26NY4892 collection, fracture control by the artisans; or 4) some

combinationof these factors.
A somewhat related technique for maxi-

mizing the amount of workabletoolstonehas Singerand Ericson(1977) havedescribed
been described by Elston and Zeier an alternativesmall, obsidiannodule, reduc-
(1984:82-108) atthe Sugarloafobsidianquar- tiontechnique fromthe BodieHillsquarriesof
ries in Southern California. They refer to this California.Twobasicstrategiesarerecognized
method as the Coso techniquewhich is sug- inBodieHillsobsidianreduction:1)blade pro-
gested to be a hammer and anviltechniqueto ductionfrom preparedcoresand2) biface pro-
split cobbles and partially reduced cores by duction. Both strategies employnodule split-
longitudinal thinning. This technique is also ting. Bladeproductionisperformedwitheither
used to thin bffaces. Furthermore,as Elston polyhedralor prepared platformblade cores.
and Zeier (1984:122) pointout, theCosotech- Incontrast,the TimberMountainobsidiannod-
nique seems to be an optimizing strategyto ule technology does not appear to involvea
produce largerflake blanksthanwouldbepos- bladeproductioncomponentatall. BodieHills
sible otherwise, but it does not maximize the blade manufacture is related to later period
overallyield of obsidian. The Coso technique production and exchange networks among
is employed on large cobblesof poor quality peoples who were more socioeconomically
obsidian whichfurtherdifferentiatesit fromthe complexthanhunter-gatherersinthesouthern
Timber Mountain obsidian nodule splitting Great Basin. The different cultural context of
technique, the Bodie Hills quarries may account for differ-

ences in the technological treatment of these
The by-products of the Timber Mountain

obsidian nodules. Biface production at Bodie
obsidian nodule technology appear less sys- Hills occurs on large blades and flaked cobble
tematic than those illustratedby ElstonandZe-

preforms.There aresimilaritiestothisstrategy
ier (1984) at Sugarloaf. However,the flexible in theTimber Mountainobsidiannodule tech-
use of a splittingtechniquethroughout the re- nology,inthat bifacesmay be producedfrom
duction sequence issimilarto bothof thesein-

nodules,splitnodules, orlargeflakes. The use
dustries despite differences in obsidian size

of a nodulesplittingtechniqueto maximize the
and quality. In addition, themorphologicalap- productionof largeflake blanksappears to be
pearance of the split surface is similarto Ray- the most common strategy at Buckboard
mond's (1984) direct, freehand, percussion Mesa. However,forthe mostpart, theproduc-
results. These splitsurfacesare usuallybroad tion of bifaces from Timber Mountainobsidian
andfiatwitha deep but broad bulbarscar.Typ- nodulesis highlyflexible. Nodules, splitnod-
ical split surfaces also possess a large wave ules, and flakes ali serveas potentialbifacial
priorto thesplit terminationwhichoften nearly blanks.
plungesin reversefashionthroughthe artifact.
Elston and Zeier (1984:91-100) note that Comparison of the similaritiesand differ-
plungingterminationsarecommonattheSug- ences to other obsidiannoduletechnologies
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may provide a framework for understanding ting also provides considerable flexibility in the
the Timber Mountain obsidian nodule reduc- Timber Mountain obsidian nodule reduction
tionstrategy. For example, the apparent insig- system through effective artifact thinning,
nificance of bipolar techniquesat Buckboard manufactureof usable by-products, and re-
Mesa is noteworthy. The use of bipolar tech- orientationof the ='eductiontrajectory (espe-
niques was suspected as a possible techno- ciallybetweencoresand bifaces). Overall,this
logicalsolutionto the smallnodulesize of the technique appears to represent an effective
Timber Mountain obsidian. Bipolarreduction strategyfor exploitingsmall obsidiannodules
has been recognized as an important tech- ina regionwhereobsidiansourcesarescarce.

nique among similar small nodular materials The rigorous analysis of the 26Ny4892
(e.g., Teilhardde Chardinand Pei1932; Honea lithicassemblagerequiresa large body of an-
1965; Chapman 1975; Raymond1984). How- ciliaryexperimentaldata. Unfortunately, no
ever, there is no significantevidence in the controlledreduction experimentshave been
Buckboard Mesa assemblages of distinctive conductedemployingtheNTS materials. The
bipolarfractures or its by-products (e.g., Bin- accurateinterpretationof archaeologicallithic
ford and Quimby 1963; Kobayashi1975; Leaf debrisrequirescombiningthis specificancil-
1979; Boksenbaum 1980; Hayden 1980). In lary experimentalreplicationprogram (Abler
addition,no supportinganvilstones(whichare 1989a, 1989b:98, in passim)with an interac-
requiredby the bipolartechnique)were found tive analyticalstrategy (Amick, Mauldin, and
atthe Buckboard Mesasites, lt isdoubtfulthat Binford1989). While patterninginthearchae-
anvil stones would have been transported ological record is easily demonstrated, the
away from the quarrysincesuitable anvilsare meaningofthat patterningis dependent upon
usuallyimmediately available. Ingeneral, ob- theknowledgeappliedto it. Therefore, exper-
sidian's characteristic brittlenessmay not be imentalprogramsand lithicresource surveys
conduciveto theuse of highlycompressivebi- should be considered as fundamental to the

polartechniques which often shatterthe core. scientificinterpretationof these data and nec-
Directfreehand, hard hammer percussionap- essary to archaeologicalresearchdesigns.

pearsto be a more conservativetechnique for Despitethesecaveats,thereisa greatdeal
splittingobsidian. This technique optimizes of patterningwithinthe26Ny4892 lithicassem-
the size of usable by-products whileminimiz- blagethatmay be interpretedbased uponcur-
ing the potential for shatteringthe nucleus. rent understandingabout the processes of

The absence of overshot terminations chipped stone tool manufacture and the
sourcesof itsvariation. Themajor principlesof

among the split fractures at BuckboardMesa chippedstonetechnologyare summarizedby
indicates that a great deal of careful control Ahler(1989b:89-91) as 1) progressivesize re-
was exercisedinthe direct, hard hammersplit- duction,2) progressivecortexremoval,and 3)
ting. However, the small size and relatively variationinloadapplication.Factorswhichap-thick cross-section of the Timber Mountain

pearto be theprimaryconditionersofvariation
obsidian nodules and flaking by-products in chipped stone tool production (after Ahler
may inhibit overshot terminations. Plunging 1989b:98) are 1) raw material"2) reduction
failures most commonly occur during biface strategiesand goals, and 3) skill and cliversity
thinning operations (e.g., Elston and Zeier
1984; Johnson 1981) which may suggestthat of knappers.
it is a function of relativecorethicknessas well Debitage Analysis
as excessive percussive force. In any case, Debitage includes the waste flakes and
Timber Mountain obsidian splittingstrategies shatter produced during chipped stone tool
are not a wasteful strategy. Percussivesplit- manufacture and maintenance. Flakes are
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distinguished from their parent nuclei by evi- tion. Criteria for distinguishing flake tools are
dence of a positive bulb of percussion. Small provided in the flake tool discussion.
obsidian nodule splitting typically produces a
split cobble nucleus or core with a negative Classification of the debitage followed a

decision tree paradigm which is illustrated in
bulb of percussion and a primarydecortication Figure 6-4. The general characteristics of
flake with a positive bulb of percussion. The

these different flake categories have been
dorsal surface of both of these products is
completely covered with the cortical rind ofthe presented elsewhere (Pippin 1986:132-142,
naturally weathered nodule. Appendix A:39-42; Lockett 1988:39-61).

Careful study of the debitage paradigm illus-
trates several important inequalitiesamongTheprimaryby-products of lithicreduction
the categories due to its hierarchicalnature.at 26Ny4892 are waste flakes. Many of the
For correct classification,for example, decor-flakes produced from locallyavailablemateri-
ticationflakes are not requiredto possess _n-als (especiallyobsidian)were probablytrans-
tactplatformswhilecorereduction,bifacethin-ported to other locationsfor further modifica-

tion or use. Raymond (1984) has suggested ning, and pressureflakes must exhibita plat-
form. Also, flakes with less than 25% dorsal

thatat least50% of the flakesproducedduring cortexarenotconsidereddecorticationflakes.
reductionof small nodulesof TopazMountain
obsidianwere removed from the quarryloca- Therefore, biface thinningand core reduction
tion. The occurrence of bifaciallyedged flake flakesmay not possessmore than25% cortex
blanks of Timber Mountain obsidianat Buck- bydefinition. Indeterminateflakes areusually

distal flake fragments without cortex or withboard Mesa suggests that some flakes were
lessthan 25% cortex, but this category mayproduced for the biface manufacture. Some
also include flakes which the analyst simply

flakes served as blanks for flake tool (e.g., had difficulty classifying (Lockett 1988:40).scraper) production, and some flakes served
Forthe purpose of thisanalysis,it is likelythatas cores from which other flakes were pro-
core reduction and biface thinning of smallduced. Flakes which were modified are clas-
nodules and cortical flakes may have pro-siftedas cores, bifaces, or flaketools and are

discussedwithinthose categories, duced many cortical flakes. As a result, the
decorticationflakecategorymay be inflatedat
theexpense of thesecategories. This is espe-In addition, many obsidian flakes may

have providedsharp cuttingedgeswithoutfur- cially problematicfor evaluatingthe produc-tion of smallbifaces on obsidiandecortication
ther modification. Casual use of these sharp flakes. Biracialthinning in these cases mayedges to cut soft materialsmay notalwaysre-
suit inmacroscopicedgedamage. Therefore, have proceeded at the same time as the

"decortication"stage.these expedientflake toolsare notrecognized
and are includedwithinthedebitagecategory. The debitage categories are intended to
On the other hand, some of the waste flakes reflect different types and stages of lithicre-
exhibit edge damage that is not relatedto in- duction. However, as Ahler (1989b:87; see
tentionaluse or modification. Surfacedistur- also Magne 1985) has observed "[f]lakesthat
bances due to inadvertenttramplingand the might appear to be technologyspecific,such
recentroadconstructionactivitiesarethemost as bifacialthinningflakes and bipolar flakes,
likely agents of this irregularedge damage, can be produced by multiple technologies."
The flakes discussed in this section do not However, the initial size and shape of the
show unequivocal evidenceof use or subse- toolstone from which the flakes are removed
quent modification and are thereforeconsid- conditionstheirappearanceto a large degree
ered to be waste by-products of lithicreduc- (McHugh and Mitchum1981; Amick,Mauldin,
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NTS DEBITAGECLASSIFICATION KEY

BIll=ACETHINNING INOET1ERMINATE CORE REDUCTION DECORTlCATION

CORE _ BIFAP.,ETHINNING PRESSURE SHATTER

Figure6-4 Debitageclassificationkey
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andTomka1988;Ahler 1989b:95; Mauldinand nodules seems to be represented at
Amick 1989). Therefore, material type must be 26Ny4892. Silicified tuff reduction represents
controlled in any analysis of chipped stone, a larger but still minor component of producing

Only surface debitage is included in this chipped stone tools. As noted earlier, silicified
analysis in recognition of biases induced tuff is also locally available and the relatively
through vertical size sorting. The major cate- high percentages of indeterminate and core

reduction flakes (CRFs) probably reflect coregory, obsidian, accounts for 92.1% (n = 6862)
reduction oriented toward large flake produc-of the surface debitage. Silicified tuff repre-

sents 8.3% (n=616) of the surface debitage, tion. Some limited bifacial reduction of silici-
The remainder of the surface debitage isclas- fled tuff is suggested by the 61 biface thinning
sifted as vein opal (0.3%, n = 18)or chert/chal- flakes (BTFs). This modest frequency of BTFs
cedony (<0.1%, n=3). About 22% (n= 1524) (9.9%) may simply indicate bifacial core re-
of the surface obsidian debitage was not size duction strategies or analytical ambiguity in
graded or classified according to flake type distinguishing between BTFs from CRFs.

categories. These flakes are omitted from the Clearly, the most prolific lithic reduction ac-
following analysis. Table 6-6 presents fre- tivity at 26Ny4892 centered upon exploitation
quencies of different flake types by material of local obsidian nodules. Nearlyhalf (45.1%)
type for the analyzed surface assemblage, of the obsidiandebitage isclassified asdecor-

The three chert/chalcedony flakes may be tication flakes. CRFs outnumber BTFs by over
misclassified vein opal flakes since the vein five to one. These ratios indicatethatflake pro-
opal sometimes appears chalcedonic. Chew duction from small nodules seems to be the
chalcedony rocks are not local, and it is unlike- predominant obsidian reduction technology.
lythat decortication and core reductionflakes However, as mentioned above, decorUcation
would be produced from imported materials, flakes are overrepresentedat the expense of
Extremely limited reduction of local vein opal other categories in this classificationkey. In

TABLE6-6. FLAKETYPE FREQUENCIES AND PERCENTAGES (CIR)BY MATERIALTYPE
FOR THE ANALYZEDSURFACEASSEMBLAGEFROM 26NY4892.

FlakeType

Material Decort CRF BTF Pres Shat Inclet

Obsidian 2407 1540 312 1 104 974
CIR 45.1% 28.8% 5.8% <0.1% 1.9% 18.2%

SilicifiedTuff 79 187 61 1 17 271
C IR 12.8% 30.3% 9.9% 0.2% 2.8% 43.9%

VeinOpal 0 3 6 0 0 9
CIR 15.8% 31.6% 47.4%

Chert/Chalcedony 1 2 0 0 0 0
CIR 33.3% 66.6%

, i i, ,H==l --

Key: Cl R=Columngivenrow;FlakeTypes:Decort= Decortication;CRF= CoreReductionFlake;
BTF.= BifaceThinningFlake;Pres.= Pressure;Shat.= Shatter,Indet.= Indeterminate.
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addition, the ratio of cortical to noncorticai regarding the effect of small platform prepara-
flakes may be larger for smaller materials be- tion flakes on size graded flake distributions).
cause surface area becomes larger relative to However,the general low frequency of flakes in
decreasing volumes. Finally, bifacial reduc- the smaller size grades may be an effect of
tion of cortical nodules and flakes may result in sampling error. Downward vertical movement
the production of cortical biface thinning flakes of small items in concert with the limitations of
which are classified as decortication flakes in surface collecting as a recovery technique
this analysis. Despite these caveats, it is clear may have biased the debitage sample.

that extensive exploitation of small nodules of Overall, the debitage from 26Ny4892 pri-
obsidian is represented at 26Ny4892. marily reflects initial reduction of obsidian nod-

ules aswell asa few silicified tuff cobbles. Both

Size grade frequencies of the 26Ny4892 of these reduction systems appear to be ori-
surface assemblage debitage are presented in ented toward flake production from cores, but
Table 6-7. Comparison of these size grade differences in the size, shape, and quality of
distributions suggests some additional evi- the natural toolstone condition the manufac-

dence which may indicate different reduction turing strategies and by-products. Umited ev-
strategies among different toolstones. The idence for biface production is found among
most significant pattern in these data relatesto the waste flakes, but this may be confounded
the size differences between obsidian and sili- by cortical biface thinning flakes which have
cified tuff debitage. Silicified tuff is more dis- been classified as decortication flakes in this

persed across ali size grades with relatively analysis.
higher frequencies of large and small pieces
than the obsidian. Thisdispersalmay indicate Flake Tools
thatthereisless redundancyinvolvedinthere- Flaketools withinthe 26Ny4892 collection
duction of large silicifiedtuffcobbles. In con- aredefinedonthebasisof regularandcontinu-
trast, obsidian debitage exhibits a more clus- ousretouchorutilizationdamage. Whilemany
tered distributionwith most flakes found in of the flakes producedat26Ny4892 may have
grade3. Obsidian reductionappearsto repre- beenusedas expedienttools,theyaredifficult
sent a more redundant emphasis on large, to identify for several reasons. First, many
broad flake production from obsidiannodules light-dutytasks, suchas cuttingmeatorvege-
whichare more limited insizethanthesilicified table materials, may leave no macroscopic
tuff. Experimental data from bifaciai reduc- edge damage. Secondly, many of the obsidi-
tions (e.g., Ahler 1989a, 1989b; Ahler and an (glass) artifacts at 26Ny4892 showed un-
Christensen 1983; Amick, Mauidin and Tomka systematic crushing and flaking along their
1988; Henry, Haynes, and Bradley 1976; Maul- edges which were probably a result of prehis-
din and Amick 1989; Stahle and Dunn 1982, toric and historic human trampling, as well as
1984; Tomka 1989) indicate that late stage bi- motorized vehicular traffic and other construe-
face production and rejuvenation would result tion activities across the site surface. Asnoted
in greater proportions of grade 4 flakes than by the survey reports on this project (Henton
are represented by either obsidian or sUicified 1986a, 1986b), 26Ny4892 was impacted by
tuff at 26Ny4892. In addition, the further de- construction prior to collection and up to 40%
crease in flake frequency in size grade 5 re- of the impacted area was disturbed in some
flects minimal evidence for retouch and tool fashion. Due to these problems in distinguish-
maintenance. The relatively high proportion of ing the genesis of edge-damaged flakes, cri-
silicified tuff in the grade 5 debitage may repre- teria for selection as prehistoric tools were
sent platform preparation on large silicified tuff strict. Finally,some broad, flat flakes exhibited
cores (see Amick, Mauldin, and Tomka 1988 continuous but shallow bifacial edging. These
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TABLE6-7. MATERIALTYPE FREQUENCIES AND PERCENTAGES (RIC) BYSIZE GRADE
FOR ANALYZED SURFACEASSEMBLAGE DEBITAGEFROM 26NY4892.

i i i

MaterialType

Size Silicifled Vein Chert/
Grade Obsidian Tuff Opal Chalcedony

1 (>2") 0 5 0 0
RIC 0.8%

2 (2-1") 155 69 0 0
R IC 2.9% 11.2%

3 (1-1/2") 3031 245 15 3
RIC 56.8% 39.6% 78.9% 100%

4 (1/2-1/4") 2060 266 4 0
RIC 38.6% 43.0%

5 (< 1/4") 94 33 0 0
RIC 1.8% 5.3%

Key: RI C = Row given column

edges were notregularized or straightedas ex- due to prehistoric tool use from fortuitous
pec'ted for effectiveuse in cuttingtasks. Ex- causes (e.g., trampling, machinery). The ac-
amination of the entire assemblage indicates curateidentificationof flaketoolsand function-
that these bifaciallyedged flakes were some- al tool-use classificationsrequires develop-
timesfurther reducedbifaciallyandthusrepre- ment of an experimentalprogramand specific
sentdiscarded biracialblanks. Therefore,the analyticaltraining in stonetool microscopy.
bifacially edged flakes are treated during the
biface analysis. Comparisonof sizegrade distributionsfor

Two categories of flake tools are distin- obsidiandebitage and flaketools ispresented
guished in this analysis,modified flakes (Fig- inTable6-8. Several significantobservations
ure 6-5a) and utilized flakes (Figure 6-5b). are made from thesedata. First,lessthan 1%
Modified flakes exhibit continuous and inten- of ali flakes show unambiguous evidence of

tional retouch to createor resharpenaworking tool use. This figureseems quite low and is
edge. Forthe mostpart,modified flakeswithin probablythe resultof severalfactors including
the 26Ny4892 assemblage seem to represent postdepositionallydamagedflakes,conserva-
scrapersusedon hard materials. On theother tive identificationtechniques,and transport of
hand, utilized flakes are not modified by re- usable flake blanks away from the quarry.
touch; they are simplyused on an ad hocba- Among the flake tools that are found at
sis. Therefore, the identification of utilized 26Ny4892, it appears thattherewas systemat-
flakesdepends on the development of macro- icselectionof largerobsidianflakesfor useas
scopicallyvisibleedge damage whichisdueto flaketools. Atotalof91.3% (n=43) ofthefiake
use. Utilized flakes are infrequently recog- obsidian tools are grade3 orlarger whileonly
nized withinthe 26Ny4892 assemblagedue to 59.7% (n= 3186) of the obsidianwaste flakes
the difficultyin distinguishingedge damage are grade 3 or larger.
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Figure 6-5. Flake tools from 26Ny4892 (a) Margin views of modified flake tools; b) Planviews of
utilized flake tools.

TABLE 6-8. SIZE GRADE DISTRIBUTIONS AND PERCENTAGESFOR OBSIDIAN DEBITAGE
AND FLAKETOOLS FROM 26NY4892.

Artifact Category

Size Analyzed Utilized Modified
Grade Debitage Flakes Flakes

2 (2-1") 155 1 3
RIC 2.9% 9.1% 8.6%

3 (1- 1/2") 3031 9 29
RIC 56.8% 81.8% 82.9%

4 (1/2-1/4") 2060 1 3
RIC 38.6% 9.1% 8.6%

5 (< 1/4") 94 0 0
RiC 1.8%

Totals 5340 11 35
CIR (99.1%) (0.2%) (0.6%)

Key: RIC = Row given column; C I R= Column given row
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Within the flake tools, there seems to be compound edge morphologies. Modified
further selection of larger flakes for manufac- flakes are medium-sized obsidianflakes pri-
ture of modifiedflake tools while casual flake madlyused for scraping,buttheyoftenexhibit
tools are much smaller. The casual use of multipurposeworkingedges.

small flakes has been noted ethnographically Cores
by White (1968). Table6-9 presents weight
statisticscomparing utilizedflakesto modified Cores are the second most common by-
flake tools. A one-tailed t-test for meanswith productof lithicreductionat 26Ny4892 follow-
unequal variances between these values pro- ingthe debitage. Cores are basicallyconsid-
duced a value of -2.39 which is significant at eredto be any artifact from which pieces have
the .02 confidence level. There appears to be a been .omoved by intentional flaking. In gener-
statistically significant difference in the size of al, cores are the nuclei and by-products from
the flake tool types. Modified flakes are almost which flakes are produced. Core reduction is
twice as :arge as utilized flakes. When a specif- usuallya strategy for the manufacture of flakes
lc flake tool form is required, larger flakes are which serve as tools or tool blanks. Scrapers
selected. When an expedient flake tool is de- are distinguished from cores on the basis of a
sired, smaller flakes are suitable, formalized shape with aunifacial working edge

that exhibits use damage. The distinction be-Ali 11 of the utilized flakes are obsidian.

Seven (63.6%) of these are decortication tween cores and bifaces is based upon re-
flakes, 1 (9.1%) is a core reduction flake, and 3 quirements for bifaces to exhibit the develop-
(27.3%) are indeterminate flakes. Nine ment of a continuous bifaciaJ margin. There-
(81.8%) of the utilized flakes exhibit unifacial fore, some bifacial flaking is allowed among

the cores _s long as there does not appear todamage, 1 (9.1%) has bifacial damage, and 1
(9.1%) exhibits compound damage. Utilized beany intentionto establishand regularize the

bifacialmargins and bifaciallythin the core.
flakes may be characterizedas smallobsidian Flex=oilitythroughthe use of the splittingtech-
flakes used for light duty scraping, niqueoftenresultsinproductsthat aredifficult

Among the modifiedflakes, 35 are obsidi- to classifyas eitherthin coresor thickbifaces.
an and2 areveinopal. Flaketypes include17 Asa resultof thisflexibility,it isalsopossiblefor
(45.9%) decortication,5 (13.5%) core reduc- thereductiontrajectoryof an artifactto be re-
tion, and 15 (40.5%) indeterminate. Edge orientedfrom core to biface to core and so
morphologies of the modifiedflake tools ex- forth. Dueto the flexibilityof an unsystematic
hibit more formal variation. Twenty-one corereductionstrategylikethatrepresentedat
(56.8 %) areunifaciallyretouched,2 (5.4%) are BuckboardMesa, cores ,nay be produced on
bifacially retouched, and 14 (37.8%) exhibit a varietyof nucleiincludingnodules,split nod-

TABLE6-9. FLAKETOOL WEIGHT STATISTICSFOR ALL MATERIALTYPES (26NY4892)
i li m, _ |

WeightinGrams
Tool Std 75tll 25th
Type n Mean Dev CV Median %tile %tile

UtilizedFlake 11 4.5 2.2 0.50 3.9 6.7 2.

ModifiedFlake 37 7.0 5.1 0.72 5.4 9.6 3.6
-

Key: n = number; Std Der = standarcldeviation;C-V= coefficientof variation(std.dev. x 100/mean)
-

-
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ules,quartered nodules, flakes, and even oth- The largersizeofthesilicifledtuff cobbles may
er artifacttypes, allowfor the productionof greaternumbersof

flakes per core.

Likethe debitage, there seemsto be good Table6-10 presentsweightstatisticsfor ali
evidence that different toolstone types are of the cores recoveredfrom 26Ny4892. The
treated differentlyamong the cores. A total of sizeofsilicifiedtuffcores isshownto beat least
364 (including 5 subsurface) obsidian cores 10 timeslargerthanobsidiancores. Veinopal
(95.8%), 9 veinopal cores (2.4%), and 7 silici- coresarecloserinsizebutstillat leasttwiceas
fled tuff cores (1.8%) are represented at large as obsidiancores.
26Ny4892. These proportionsare roughlythe
same as the debitage proportionsalthough Sixcategoriesof coreswere definedinthis
the ratioofflakesto coresvariesfor eachmate- analysis.Assayedcoresarenucleifrom which
rial type. Vein opal has a ratio of 18:9, or 2 3 or fewer flakes have been removed in any
flakesto each core. Althoughthe sample size orientation(Figure6-6). The assayed cores
is small, these figuressuggestthat the reduc- also includesplitcobbles whichexhibitonlya
tion of veinopal cores may often be limitedby single negativeflake scar which has sheared
poor material quality. Reno and Pippin the nodule inhalf. These pieces are the result
(1985:125) have noted similarlimitationsinre- of initialtesting and reduction during quarry-
ducingvein opal nodulesfromthe ButteWash ing. Unidirectional cores have more than 3
Site (26NY3121). The ratioof obsidianflakes flakes removed in the same direction but not
to coresis 6862:359, or 19 flakesto each core. necessarily from the same platform (Figure
As noted earlier, Raymond's (1984) exper- 6-7).
irnental and archaeological work with similar Subconicaicores are a distinctmorpho-
materials suggests that this ratio is too low. logicalclassof cores which possessa single
The actual number of obsidian flakes pro- platform with systematic flake removals
duced from these cores may be seriouslyun- around its peripheryresultingin a pyramidal
derrepresented in the 26Ny4892 collection shape (Figure6-8). Predominantlyunidirec-
due to the transport of usableflakes from the tional flaking occurs toward the apex of the
quarry. Silicifiedtuffexhibitsa ratioof 616:7, or pyramid,andoccasionalplatformpreparation
88 flakes per core from the surface assem- isfoundon the "base" of thepyramid (whichis
blage. This figurerepresentsthe highestflake the top of thecore). Althougha bifacialmargin
to core ratiofor any materialtypeat26Ny4892. may developon subconicalcores, there isno

TABLE 6-10. CORE WEIGHT STATISTICS BY MATERIALTYPE (26NY4892).
l, == ii i

WeightinGrams

Material Std 75th 25th
Type n Mean Dev CV Median %tile %tile

SilicifiedTuff 7 475.9 494.1 1.03 236.1 724.6 224.2

VeinOpal 9 66.0 56.3 0.85 46.5 79.3 29.6

Obsidian 364 15.6 10.6 0.68 13.8 19.8 9.2
= i,i , i •

Key: n = number;,StclDev= standard deviation;CV = coefficientof variation(std.clev.x 100/mean)
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Figure 6-6. Obsidian assayed cores from 26Ny4892.
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Figure 6-7. Obsidian unidirectional cores from 26Ny4892.
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Figure6-8. Obsidiansubconicalcoresfrom26Ny4892.

attempt to center this margin as the primary Multidirectional cores have more than
flake removals are oriented from the base to three flake removals taken from more than

the apex of the subconical form. three orientations (Figure 6-10). This strategy
is a highly unsystematic technique resulting in

Bidirectional cores exhibit more than 3 what are sometimes called amorphous cores
flake removals which are limited to 2 directions (Johnson 1986, 1987; Parry and Kelly 1987).
but not necessarily limited to 2 platforms and However, as Patterson (1987) notes, system-
not necessarily opposing platforms (Figure atic reduction techniques may also produce
6-9). This category may include "bifacial" amorphous cores. These cores are distin-
cores created by the intersection of these two guished from bifaces because they do not
platforms, but the development of a continu- show development of a continuous bifacial
ous margin in bifacial reduction distinguishes margin, centering of that margin relative to the
cores from bifaces. Numerous other bidirec- transverse section, or the systematic thinning
tional orientations are also possible. Bipolar that characterizes bifacial reduction. Multidi-
cores are a special subset of bidirectional rectional cores often result as cores become
cores and represent forms which indicate re- exhausted.
duction using a hammer and anvil technique
(e.g., Leaf 1979). Indisputable evidence such Four (57.1%) of the 7 silicified tuff cores are
as opposing bidirectional flaking, crushed/ multidirectional, 2 (28.6%) are assayed, and 1
battered impacts opposing an established (14.3%) is subconical. Six (66.7%) of the vein
platform, columnar spalling, and other unam- opal cores are assayed, 2 (22.2%) are multidi-
biguous characteristics of the bipolar tech- rectional, and 1 (11.1%)is bidirectional. The
nique are required for this classification, obsidian cores include 156 (42.9%) assayed,
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Figure 6-9. Obsidian bidirectional cores from 26Ny4892.
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Figure 6-10. Obsidian multidirectional cores from 26Ny4892.
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129 (35.4%) multidirectional, 33 (9.1%) bidi- nodules of grade 2 size within the toolstone
rectional, 30 (8.2%) subconical, 14 (3.8%) uni- sample is 28.4 g (n= 15). The average weight
directional, and 1 (0.3%) bipolar, for natural obsidian nodules of grade 3 size is

5.7 g (n=34). No nodules larger than grade 2Sample size among the non obsidian
in size were found in the toolstone sample

cores is probably too low to make any mean-
ingfulgeneralizationsbutthenumerousobsid- (n = 1956).
ian cores areworthfurtherconsideration.The While the largest obsidian nodules may
high proportion of assayed obsidian cores have been collectedand reduced by the pre-
suggeststhat a good deal of nodule procure- historicinhabitantsof 26Ny4892, it is unlikely
ment and initial reduction occurred at that these noduleswere much largerthan 3 or
26Ny4892. In contrast, multidirectionalcores 4 times the size of the spent cores which re-
also exhibit a relativelyhigh frequency, and main. Sincethereare 19 obsidian flakes pres-
these pieces are expected to result from ex- ent to each obsidian core, it seems probable
haustivelithicreduction. Together,thesecate- that about half of the material from a single
gories represent78.3% of the obsidiancores nodulereductionmay havebeen leftasdebris.
whichmay reflectextensiveuseof materialsat The combined total weight of obsidian cores
this quarry. The other categoriesare not par- and bifaces is about 6 kilograms which sug-
ticularly predominant although the relatively geststhattheyieldofusableobsidianfromthe
high proportion of subconical cores (8.2%) quarry may have been as low as 3 kilograms
suggests somewhat frequent use of this sys- from the surface collected area of nearly 15
ternatic reductiontechnique. Variationin ob- hectares. These figures are obviously very
sidiancore sizeisillustratedbytheweightsgiv- rough estimatesbut even ff the magnitude of
en in Table 6-11. errorweretwo-to threefoldunderestimate,the

The core types are orderedby decreasing yieldof thisquarryremainssubstantiallylow in
comparison to aggregated sources of large-

mean weightsinthistable, but there is a great sized lithicmaterial.
deal of overlapin size range. The similarityin
these figures indicates that there may be a The apparentlyexhaustiveuseoftheseob-
general size (about 15 g) at which the Timber sidiannodulesdemonstratesthat the benefits
Mountain obsidian cores become exhausted ofthe resourceweremorethan worththecosts
regardlessof the finalcoreform. Forcompari- of procurementfor at leastsome of theprehis-
son, the average weight for natural obsidian toric occupants, lt seems likelythat exploita-

TABLE6-11. OBSIDIAN WEIGHT STATISTICS BYCORE TYPE (26NY4892).

WeightinGrams

Core Std 75th 2Sth
Type n Mean Dev CV Median %tile %tile

Assayed 156 17.1 13.2 0.77 14.4 22.4 9.3
Bidirectional 33 16.1 9.0 0.56 12.2 20.5 9.1
Subconical 30 14.6 8.0 0.55 13.0 17.2 9.7
Multidirectional 129 14.3 7.5 0.53 12.8 17.6 8.8
Unidirectional 14 13.5 9.8 0.73 12.1 19.2 4.1
Bipolar 1 9.5 .....

m i

Key: n=number;,StdDer=standarddeviation;CV=coefficientofvariation(std.dev.x 100/mean)
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tion of the obsidian nodules at 26Ny4892 was and thickness) suggests that nodule geometry
constrained by technological needs and re- is constraining this technology more than nod-
quirements in conjunction with mobility pat- ule size. In fact, the generally thick cross sec-
terns. The limited size of theTimber Mountain tion relative to the small size of the Timber

obsidian nodules precluded their use in the Mountain obsidian nodules may be largely re-
production of large artifacts. Obsidian has the sponsible for the use of direct, freehand, hard
advantage of producing razor sharp edges, hammer splitting. The splitting strategy ac-
and, although the edges are not very durable, complishes optimal production of large flake
they are easily retouched. Given the disadvan- blanks and thin cores which may be suitable
tages of the sparsely distributed small nodules for further bifacial reduction by efficiently thin-
of Timber Mountain obsidian, it seems likely ning the cores (for possible bifacial blanks)
that exploitation occurred during a context while at the same time maintaining relatively
when mobility patterns (e.g., Binford 1979) large surface areas (for flake production). Of
and time stresses (e.go, Torrence 1983) may course, considerable variability exists in the
have constrained options to procure other employment and successofthis strategyas in-
toolstone materials. In addition, the time re- dicated by the variety of by-products recov-
quired for collection and reduction of the nod- ered at 26NY4892.
ules may have conditioned the intensity of
quarry use. Table 6-13 presents the frequencies of

Table 6-12 presents distributionstatistics blank types for the cores from 26NY4892 by
for length, width, and thickness measure- materialtype. These data providean illustra-
ments on the 364 obsidian cores. These fig- tionof the optionsavailableforcore reduction.
ures showthat generalcoreshapes are some- Nodulesand splitnodulesseemto be the most
what more constrainedthan weights. Weights common initial forms. Flakes comprise 19%
exhibited a coefficient of variation (CV) of (n= 69) ofthe totalwhichindicatestheexhaus-
about 60% whereas metric dimensions have tivecore reduction of evenflake by-products.
CVs of about25%. Sincethe cores aregener- Newcomer and HiverneI-Guerre (1974) and
ally producedfrom smallnodules,theytend to Goren-lnbar (1988) have discussed similar
be oval in shape. Use of the nodule splitting exhaustivecoretechnologieswhichemployed
technique is somewhat responsiblefor a rela- flakesof similarsize. Indeterminateforms re-
tively thin cross section. As a result,many of suit from extensive flaking over the core sur-
the cores appear as flatteneddisks ina typical face which obscures its original form. The
sense. The evidence that there is more varia- form of the original nucleus is obscured on
tion in core size (as measuredby weight)than 21.4% (n=78) of the obsidian cores which
core shape (as measured by length, width, may also reflectthe exhaustiveuse of these

TABLE 6-12. METRIC DIMENSION STATISTICSFORALL OBSIDIAN CORES (N=364) FROM
26NY4892.

Std 75th 25th
Dimension Mean Dev CV Median %tile %tile

Length 36.4 7.9 0.22 37 41 31
Width 27.5 6.0 0.22 31 27 24
Thickness 15.8 5.5 0.34 15 19 12

i .li

Key: StclDev = standarddeviation;CV = coefficientof variation
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smallpieces. Although sample sizes are low, more exhaustivelyusednodulesin thiscollec-
splittingreductiontechniquesdo notappearto tion. Furtherevidence of the complexity of
be as significantamong the otherlocalmateri- flake scar patterns due to the exhaustivebut
aisfound at26Ny4892, unsystematic reduction of multidirectional

The obsidian cores illustratea limited de- coresismeasuredbythefrequencyofdiscrete
cortexrelicts(physicalfeaturesremainingaftergree of patterning which is dependent upon
flakes havebeen removed). The frequencyoftheiroriginalnucleusform. Assayedcores are

most commonly produced on nodules and cortex relictswas measured by countingthe
split nodules (n= 122, 78.2%). The original number of discrete =islands"of cortex on the

artifact, lt isexpectedthatcortexrelictisolationform is indeterminate on 38.8% (n = 50) of the
multidirectionaicores. Productionofunidirec- increases during early reduction and de-
tional, bidirectional,and subconicalcores ap- creases as cortex becomes more completely

removed during later reduction. As a result,pearsto be equallydistributedbetweenthedif-
cortex relict counts may provide a relativeferent nucleus forms. However,the use of
measureof complexity incore reductionfromflakes is more common for these types

(30-40%) than among the assayedand multi- corticalnuclei.Table 6-14 showsthatthere isa
directional cores (about 15%). statistically significant association between

cortex relictfrequencies and cortex coverper-
Cortex ispresenton 353 (97.2%) of theob- centagesthatsupportstheusecf cortexrelic'ts

sidian cores which reflects the immediate as a measure of greater reduction (decortica-
availabilityand small sizeof the obsidiannod- tion). Highercortexrelictcounts (2_2) areas-
ules. A total of 124 obsidian cores (34.1%) sociatedwithless total cortexcover (1-50%).
havegreater than 50% cortexcover. Nocortex

wasevidenton 9 (7.0%) of the coreswhichare Cortex relict counts among the obsidian
ali multidirectional. Thisobservationsupports coresfrom 26Ny4892 range up to 5. Onlythe
the notionthat multidirectionaicoresrepresent more complexcore forms exhibitmore than 2

TABLE6-13. MATERIAL TYPE FREQUENCIES BY BLANK TYPE FOR CORES FROM
26NY4892.

ii
i

MaterialType

Blank Silicified Vein
Type Obsidian Tuff Opal

Nodule 92 2 8

RIC 25.3% 28.6% 88.9%
SplitNodule 123 1 0

RIC 33.8% 14.3%

QuarteredNodule 2 0 1
RIC 0.5% 11.1%

Flake 69 2 0
RIC 19.0% 28.6%

Indeterminate 78 2 0
RIC 21.4% 28.6%

ii i
iii l

Key: RI C = Rowgiven column
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TABLE 6-14. CROSS TABULATIONOF CORTEX RELICTS WITH CORTEX COVER AMONG
THE CORTICAL OBSIDIAN CORES FROM 26NY4892.

li

Cortex Relicts

CortexCover 1 2 Totals

1 - 50% 0=160 0=70 230
E= 183 E=47

> 50% 0=121 0=3 124
E=98 E=26

Totals 281 73 354
ii

Chi-square 38.63, clf 1, p < 0.000001;
Key:. 0 = observed; E = expected

cortex relicts, and these arerepresented bythe of the low sample size. Despite the availability
multidirectional (n=9, 7%) and subconical of large silicified tuff cobbles and boulders at
types (n- 6, 20%). In addition, the complete 26Ny4892, lithic exploitation focused on much
absence of cortex is restricted to the multidi- smaller obsidian nodules. These preferences
rectionai (n=9, 7%) and subconical types evidently reflect the limited utility of silicified tuff
(n=l, 3.3%) as weil. This evidence further (and most vein opal) inchipped stone tool pro-
supports the notion that these core types rep- duction.
resent more exhaustive strategies than the Bifaces
other obsidian core forms at 26Ny4892.

Bifacesare a less common by-product of
Eight of the 9 vein opal cores from lithicreductionat26Ny4892 than cores which

. 26Ny4892 are manufactured from nodules, outnumber the bifaces by over 2:1. However,
Five ofthese are assayed cores, and ali 9 ofthe this does not indicate that biface production
vein opal cores are cortical. Although the num- wasunimportant at this site. Many flake blanks
ber of vein opal cores is small, they indicate and cores which were suitable for small biface

limited reduction from local alluvial nodules, production may havebeen removed for further
Previous discussions of vein opal exploitation reduction elsewhere. In addition, successful
at the NTS have noted the high frequency of production of bifaces leaves only biface thin-
unusable quarry debris produced by reduction ning debris since the bifaces are transported
of these often poor quality materials (e.g., away. Consequently, the bifaces which reo
Reno and Pippin 1985). In any case, the ex- mained at 26Ny4892 for the most part repre-
ploitation of local vein opal nodules at sent manufacturing failures and broken and
26Ny4892 appears to be greatly overshad- worn tools. Deposition of a few of the bifaces
owed by the obsidian exploitation, may have resulted from unintentional loss or

The modal core type among the silicified failure to recover cached materials.
tuff cores is multidirectionaland is represented Previous analyses of bifaces from the NTS
by 4 of the 7 specimens (57.1%). Silicified tuff area depended upon stage classifications
cores are produced on a variety of nucleus (Pippin 1986:132-142, Appendix A:39-42;
forms. Although ali of the silicifiedtuff cores Lockett1988:39-61) whichweredifficultto ap-
are cortical, 85.7% (n=6) possess less than ply to the Buckboard Mesa project assem-
50% cortex cover. However, inferencesabout blages, Asa result,an alternativeapproach to
patterningwithinthisclass are limitedbecause defining the biface reduction trajectory was
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employed. This approach requiresthe deter- what aresometimesreferredto as bifacialpre-
minationof artifact weight and planviewarea forms although they may have functionedas
and has been developed by Johnson (1981) biracialcoresand/or knives. Inany case, bifa-
and others (e.g., Amick 1985, 1987a). Once cial thinning, often by soft hammer percus-
these two measurements are taken, weightis sion, is associatedwiththe laterstagesof bifa-
dividedby planviewarea to providea thinning cial reduction.

index of relative thickness (expressed as The remaininggroupof bifaceblank types
grams per square centimeter). Sincethegen- represents the earlier stages of reduction
eral goal of bifaciai reduction isto decrease the where establishment and regularizationof bi-
thickness of an artifact while maintaining width facial margins, often by hard hammer percus-
and length, it is based on thinning techniques, sion, is undertaken. Noduleblanksare identi-
Therefore, throughthe sequenceofbiracialre- fled by the presence of roundedcorticalmar-
duction,the biface shouldbecome thinnerrel- ginsindicatingthe bifacewasproduceddirect-
ativeto overall size. Similar measureswhich lyfrom a smallnodule(Figure6-12) . Splitnod-
relyon the ratioof widthto thickness(referred uleblanksare identifiedbythepresenceof the
to as thinning ratio in thisanalysis)are based large,flat, negativeflake scarsurfaceresulting
on the same principles of bifacial reduction from nodulesplittingas discussedabove (Fig-
(e.g., Callahan 1979; Ahler and Christensen ures 6-13 and 6-14). Edged flake blanksare
1983). The advantage of the thinning index flakes which show biracialwork along their
overthe thinningratioisthat even fragmentary marginsand limited bifacialthinning(Figures
specimens can be accurately measured. A 6-15 and 6-16). Indeterminateblanksinclude
potentialdrawbackof the thinningindexisthe those earlystage bifaceswhoseoriginalform
time requiredto determinetheartifactplanview cannot be distinguisheddue to advanced re-
area(Amick 1987a). Artifact planviewareawas duction (Figure6-17).
determined through the digital image process-

The relative relationship of the differenting described by Henton and Durand (1989).
This is a rapid and accurate means of deter- blank types among the obsidian bifaces at
mining the planview area of irregular objects. 26Ny4892 is suggested by decreasing thin-

ning index values inTable6-15. The generally

During the analysis of the bifaces, it be- expected reduction sequence and trajectory
came apparent that it was possible to classify relationship of biface blank types is confirmed
many of them according to the blank types in these data.
from which they were manufactured. Distin- Previous researchers have not compared
guishing the different blank types was easiest thinning index values to thinning ratio values.
for bifaces in the early stages of reduction. Six Therefore, an evaluation of the relative effec-
different biface blank types are defined. First, tiveness of these two measures is relevant.
projectile points are identified based on evi- Table6-16 presentsthethinningratiostatistics
dence of haft modification, finished blade for cores, biface blanks, and modified flake
edges, pressure flaking, and analogy to pre- tools. Thinning ratiovalues increasewith ad-
viously recognized projectile point shapes, vanced reductionratherthandecrease likethe
Secondly, late stage bifacesare classifiedon thinning index. Overall, there is excellent
the basis of advanced biracial thinning,often agreement inthe orderingof thebifaces bythe
with soft hammer percussion (Figure 6-11). two measures. The onlydifferenceinordering
Pressureretouchis minimal among late stage is that indeterminate blank type bifaces are
bifaces. In addition, they do not show haft placedbeforenoduleblanksinthe thinningra-
modification and are broader than projectile tio rankings. Giventhe relativecloseness of
points. Late stage bifaces are analogous to the thinning index values for nodule blanks
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Figure 6-11. Obsidian late stage bifaces from 26Ny4892.
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Figure 6-12. Obsidian early stage bifaces (nodule blanks) from 26Ny4892.
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Figure6-13. Obsidianearlystagebifaces(splitnoduleblanks)from26Ny48g2.

0 5cm

Figure 6-14. Obsidian early stage bifaces (split nodule blanks) from 26Ny4892. Obverse side.
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Figure 6-15. Obsidian intermediate stage bifaces (edged flake blanks) from 26Ny4892. Ventral face.

0 5cre
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Figure 6-16. Obsidian intermediate stage bifaces (edged flake blanks) from 26Ny4892. Dorsal face.
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Figure 6-17. Obsidian early stage bifaces (indeterminate blanks) from 26Ny4892.

Table 6-15. Distribution of Thinning Index (weight/planview area) Statistics by Biface Type for
Obsidian Bifaces from 26Ny4892.

Thinning Index (grams/square cm)

Biface Std 75th 25th
Blank Type n Mean Dev CV Median %tile %tile

Nodule 9 1.36 0.28 0.21 1.40 1.52 1.31
Indeterminate 38 1.33 0.38 0.28 1.32 1.43 1.10
Split Nodule 16 1.24 0.30 0.24 1.22 1.46 1.01
Edged Flake 44 1.01 0.26 0.26 1.01 1.22 0.77
Late Stage 25 0.82 0.20 0.24 0.81 0.94 0.69
Point 9 0.71 0.18 0.25 0.69 0.72 0.60

Key: n = number;Std Dev=standarddeviation;CV=coefficientof variation(std.dev.x 100/mean)
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(mean = 1.36) and indeterminate blanks that most cores represent a separate reduc-

(mean = 1.33), this may not be a significant dfr- tion trajectory based upon flake production
ference. In fact, the good agreement between rather than biracial thinning. Since width and
these two rankings is remarkable, thickness measurements were also taken for

The thinning ratios listed inTable 6-17 also flake tools, comparison of their thinning ratios
include cores and modified flake blanks. The relative to bifaces was considered worthwhile.

characterization of cores as much thicker rela- The mean thinning ratio value for modified
tive to bifaces is useful since it demonstrates flake tools is placed between nodule blanks

TABLE 6-16. DISTRIBUTION OF THINNING RATIO (WIDTH/THICKNESS) STATISTICS FOR
OBSIDIAN CORES AND BIFACES (BY TYPE) FROM 26NY4892.

,i i

Thinning Ratio (width/thickness)

Artifact Std 75th 25th
Type n Mean Dev CV Median %tile %tile

Cores (total) 364 1.91 0.70 0.37 1.81 2.24 1.40

Bi/aces Indeter
minate Blanks 38 2.31 0.59 0.26 2.30 2.70 2.09

Bi/aces
Nodule Blank_ 9 2.44 0.62 0.26 2.33 2.78 2.00

Modified Flake
Tools (scrapers) 35 2.64 0.72 0.27 2.67 3.00 2.00

Bi/aces Split
Nodule Btanks 16 2.73 0.83 0.30 2.82. 3.08 2.07

Bi/aces Edged
Flake Blanks 44 3.23 1.08 0.34 3.00 3.73 2.45

Late Stage
Bi/aces 25 3.59 0.82 0.23 3.60 4.00 3.00

Projectile
Points 19 4.19 0.82 0.20 4.25 4.80 3.57

Key:. n= n.umbeq,StclDer= s1_'clarddeviation;CV=coefficientofvariation(std'.dev.x 100/rnean)
t

TABLE 6-17. ONE-WAY ANALYSIS OF VARIANCE BYTHINNING INDEX (WE;GHT/PLANVIEW
AREA) AMONG OBSIDIAN BIFACE TYPES FROM 26NY4892.

i |

Source of Sum of Mean
Variation off Squares Squares F-Value p > F

Between (Types) 5 8.0003 1.6000 19.97 < 0.001

Within (Types) 145 11.61 81 0.0801

Key:. clf=degreesOffreedom;F-Value=testofequalvariance;p > F=probabilityOffindinga valuegreaterthanF.
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and split nodule blanks. This value suggests tion of the dispersion of values within each
that some modified flake tools may have had blank type is desirable. The coefficient of vari-
some potential for recycling into the biface tra- ation (CV)values provide a measure scaled to
jectory, the mean and sample size of the relativeper-

centageofvariation. While CVsamongthe bi-
Whileedged flake blanksare similarto mo- face samples for both measures are similar,

difiedflaketoolsin that theyare bothmanufac- there is slightlymore variancewithinthe thin-
tured on flakes, edged flake blanks have a
much greater thinning ratio value. Although ning ratiovalues. A one-way analysisof vari-ance (ANOVA) was performed to determine
expended, modified, flake tools may have whether variance was greater within or be-
been suitable as blanks for bifaceproduction, tween bifaceblanktypes usingeach measure.
manufactureof an edged flake blankprovides Table6-17 presentsthe ANOVAresultsfor the
much greater efficiency since less thinningis obsidian biface thinning index E._ta. The
required. The difference in thinningratioval- ANOVA indicatesthat statisticallysignificant
ues of modified flake tools and edged flake
blanks may reflect the selection of relatively differencesexistbetweenthe types. These re-
thinnerflake blanksfor biface productionwhile suits imply that the biface classificationthat
relativelythickerflake blanks were more suit- was used representsreal differencesbetween
ableas flake tool preforms. To pursuemodels the typeson the basis of a reductiontrajectory
of flake production and selection parameters, defined by thinningindex values.
thinning ratio values between edged flake The nature of these differencesin mean
blanks ar_.dwaste flakes must be compared, thinningindexvalues is examined inthe Dun-
O/course, the selectiveremovalandreduction can's (e.g., Steel and Torrie1960) multiple-
of someflake blankscomplicatessuch model- range test results found in Table 6-18. This
ing. In any case, these comparisons indicate means the comparisontest (alpha= .05) pro-
some underlying constraints in the Timber duced threegroupingswiththreecorrespond-
Mountain obsidian nodule technologywhich ing order relationships. These groupsare:
serve to structure the assemblage. Size and 1) Early Stage Bifaces: nodule, splitnodule,
relativethicknessseem to be importantdeter- and indeterminateblanktypes;

minantsfor successfulbiface reduction. 2) Intermediate Stage Bifaces: edged flake

Despite the agreement in the ranking ofthe blanks; and
two thinning measures, there are other criteria 3) Late Stage Bifaces: late stage bifaces and
that may be evaluated. In particular, minimiza- projectile points.

TABLE 6-18. DUNCAN'S MULTIPLE-RANGETEST FOR MEANS OF THINNING INDEX VAL-
UES AMONG OBSIDIAN BIFACETYPES FROM 26NY4892.

m i

Biface MeanThinningIndex *
BlankType n (grams/sq.cm) Grouping

Nodules 9 1.36 A
Indeterminate 38 1.33 A
SplitNodules 16 1.24 A
EdgedFlakes 44 1.01 B
LateStage 25 0.82 C
Points 19 0.71 C

"" IfVIl_ I_ _I slI I.II_ _l III_ I_LL_' I_UQ I I',,.#S.0¢"dI llll%,_q_LJlll_ IrwlSllll_]M_ II _IGII_BI_ -- eW#.
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The firstgroupingis representsearlystage bi- fectthe rangeand distributionof thinningindex
faces and includesnodule, splitnodule, and values (cf. Johnson 1981; Amick
indeterminateblank types. This earlystagebi- 1985:144-145).
face group has significantlylargerthinningin- AnotherANOVAwasperformedforthe ob-
dex values than edged flake blanks. Late

sidian bifacethinningratiodata. Thistest indi-
stage bifaces and projectilepoints form the

cated that statisticallysignificantdifferences
group with the smallest thinningindexvalues existbetween means at the .05 level. The re-
and are thus consideredto collectivelyrepre-
sent a late stage biface group. Edged flake suits of this analysis are presented in Table6-19.
blanks have significantlylarger thinningindex
values than the late stage bifaces and thus Examination of the differences between
forman intermediatestagebifaceclass. Over- mean thinning ratio is accomplished by the
all, this classification is intuitivelysatisfying Duncan's multiple-range test (alpha=.05)
anddemonstratesthe powerof the thinningin- presented in Table 6-20. These resultsindi-
dex technique for investigatingbiface reduc- care five groupingsand 3 order relationships.
tiontrajectories.The well-definedpatterningin The obsidian biface groupingsare 1) indeter-
thinningindexvalues is especiallyremarkable minate blanksandnoduleblanks,2) splitnod-
with an assemblage like 26Ny4892wherepro- uleblanks,3) edged flakeblanks,4) latestage
jectile point forms range from the large Great blanks, and 5) projectilepoints. Recallthat
Basin Stemmed to the small Desert thinning ratio values increasethrough the bi-
Side-notchedseries. However,differencesin face reductiontrajectoryso thatth=,mean rela-
raw materials and reduction strategiesdo al- tionshipsare reversedfromthe thinningindex

TABLE 6-19. ONE-WAY ANALYSIS OF VARIANCE BY THINNING RATIO (WIDTH/THICK-
NESS) AMONG OBSIDIAN BIFACETYPES FROM 26NY4892.

i Hi|ll li lm| i iii

Sourceof Sumof Mean
Variation df Squares Squares F-Value p > F

Between(Types) 5 58.7935 11.7587 16.20 < 0.001
Within(Types) 145 105.2504 0.7259

i , Jl i ii

Key: oi'= degrees of freedom; F-Value= testof equal variance;p > F = probabilityof findinga valuegreaterthan F.

TABLE 6-20. DUNCAN'S MULTIPLE-RANGETEST FOR MEANS OF THINNING RATIO VAL-
UES AMONG OBSIDIAN BIFACETYPES FROM 26NY4892.

_ ,,,i | i ,,,

Biface MeanThinningRatio *
BlankType n (wi_ickness) Grouping

Indeterminate 38 2.31 A
Nodules 9 2.44 A
SplitNodules 16 2.73 A B
EdgedFlakes 44 3.23 B C
LateStage 25 3.59 C
Points 19 4.19 D

i m |l

,bMeans withthe same letterare notsignificantlydifferent(alpha.05).
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perspective. The orderrelationshipsshowthat Soft hammer (e.g., antler, bone, hardwood,
group 1 is significantlysmallerthan groups3, limestone)percussionscarswere identifiedon
4, and 5; groups 1, 2, and 3 are significantly the basis of diffuse bulbs of percussion,ex-
smaller than groups 4 and 5; and group 4 is pandingflakes, gently undulatingripples,and
significantly smaller than group 5. While the othercriteriaelegantly describedby Crabtree
thinning ratiodiscriminatesthe groups at both (1970, 1972; see also Callahan 1979). As ex-
ends of the trajectory, there is considerable pected, soft hammer evidence is found on a
overlapamong thegroups betweenthem. Be- minority(23.8%) ofthe obsidianbifaces. The
cause of this overlap,the thinning ratioiscon- meanthinningindexvaluefor theappearance
siderealto be much less precise than the thin- of soft h_mmer percussionis 0.85 whichfalls
ning index for orderingbiface trajectories. AI- immediatelybefore the mean of late stage bi-
though the thinning indexyielded only three facesat0.82. Thispositionsuggeststhatmost
groupings, these groups are statisticallydis- biface reduction activitiesat 26Ny4892 were
tinct and have empirical merit, ableto be conducted by hardhammerpercus-

sionuntilfinalshapingandthinning. Giventhe
Once bifaces are ordered into a reduction relativelackof obsidian BTFsfrom 26Ny4892,

trajectory throughthe useofa measure likethe it appears that production of early stage bi-
thinning index, it is possible to determinethe facesandedged flake blanksbyhardhammer
relative position of technological strategies percussionmay have been the primary man-
withinthat trajectory.Theexploitationof obsid- ufacturingobjective at the quarry.
ian nodules at26Ny4892 seemsto haverelied
primarilyon earlystage, hardhammer percus- Furtherevidence for the associationof soft
sionwork. The shiftto softhammer workdur- hammerpercussionwithlaterstagesofobsidi-

an biface reduction is presented in Table6-22.ing the process of bifacial reduction reflects a
This table shows that statistically significantfundamental technological shift from initial es-

tablishment of bifacial margins and rough differences exist in the association of soft ham-
shaping to thinning and final shaping. There- mer percussion with different biface stages.
fore, determining the placement of soft ham- There is a notable absence of soft hammer
mer percussion thinning within this sequence percussion in early stage bifaces and edged
is basic to understanding the degree to which flakes while late stage bifaces exhibit a pre-
bifaces were reduced before leaving the dominance of soft hammer evidence.
quarry. Table 6-21 presents thinning index sta- The predc,minance of early stage obsidian
tistics for obsidian bifaces which exhibit soft biface reduction activities at 26Ny4892 is dem-
hammer percussion versus those that do not. enstrated by the cortex cover observations

TABLE6-21. DISTRIBUTION OF THINNING INDEX(WEI(_HT/PLANVIEWAREA)STATISTICS
BYINCIDENCE OF SOFT HAMMERPERCUSSION AMONG OBSIDIANBIFACES
FROM 26NY4892.

ThinningIndex(grams/squarecrn)

SoftHammer Std 75th 25rh
Percussion n Mean Dev CV Median %tile %tile

Absent 115 1.15 0.36 0.32 1.12 1.37 0.89
Present 36 0.85 0.22 0.27 0.74 0.94 0.69

li

Key: n = number;,Std Dev = standard deviation; CV = coefiSc,entof variation (sid.dev. x i C_3/mean)
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TABLE 6-22. CROSS-TABULATION OF SOFT HAMMER PERCUSSION EVIDENCE
AMONG OBSIDIAN BIFACE CLASSES AT 26NY4892.

,|li

Soft Hammer Percussion Scars
Biface
Stage Class Absent Present

EarlyStage (Nodule, Split
Nodule, and IndeterminateBlanks) O= 61 O= 2

E=45 E= 18
_- z=2.4 z=3.8

snc = 0 snc= @

Edged Flake Blanks O = 39 O= 5
E=31 E=13
z=1.4 z=2.1
snc =. snc = 0

Late Stage (Preformsand Points) O = 15 O= 39
E=39 E= 15
z=3.8 z=6.0
snc=@ snc=@

m ii iii i

Chi-square= 76.71,(:If=2, p< .000001;
Key: 0 = observed;E=expected;z =cellresiduals;snc= standardnormalcurve

TABLE 6-23. CORTEX COVER CATEGORIES AMONG OBSIDIAN BIFACES FROM 26NY4892

(WITH JOINT PERCENTAGES).
= •

Reverse(Cortical) Face

Obverse Face No Cortex 1-50% Cortex 51-99% Cortex
I

No Cortex 70 55 14
Jnt. 46.4% 36.4% 9.3%

1-50% Cortex 8 4
Jnt. 5.3% 2.6%

51-99% Cortex 0
Jnt. O.O%

i i i =i i==

Key: Jnt.= overallpercentage

summarized in Table 6-23. The percentage of face) is usually removed relatively early in the
cortex cover was estimated for each face, and reduction sequence, the 26Ny4892 obsidian
these data are presented as a square matrix of bifaces appear to include a significant propor-
paired category associations (since face is a tion of early stage discards.
random assignment). Over 50% (n = 93) ofthe
obsidian bifaces exhibit cortex on at least one To this point, the biface analysis has fo-

face, and over 10% (n = 18) of the obsidian bi- cused on obsidian artifacts since obsidian
faces exhibit more than 50% cortex on one nodule procurement and reduction appear to

....... (rh ....... ' ....... "-^"-"'"-'""' " "'_="" "+- face. ,_lnce col-[ex e outer weathered sur- uu vury Lcu t=_, ,,,u,v_,t._u "*CI_,,LIV I LI_O C].L_ Iii I}JUI ii.

-
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26Ny4892. However, the biface assemblage is ders that may be effectively reduced by bifacial

comprised of a relatively high proportion on core techniques.

non obsidian artifacts (10.1%, n = 17). Table

6-24 presents the frequencies of each biface The second and more significant pattern in

blank type by material type. While obsidian is Table 6-24 relates to vein opal and chert/chal-

represented in ali biface classes, silicified tuff is cedony bifaces. Ali 13 of these material types

present as a single early stage nodule blank, are found as either later stage bifaces (Figures

The general unsuitability of purple-brown sili- 6-18 and 6-19) or projectile points (e.g., Fig-
cified tuff for fine bifacial reduction is evident ure 6-20). Since there is a lack of evidence for

among other NTS collections (Pippin 1986; significant late stage reduction of these mated-

Henton and Pippin 1988). Nonetheless, the si- als in the debitage, it is clear that these bffaces

licified tuff occurs as large cobbles and boul- were brought to 26Ny4892 in nearly finished or

TABLE 6-24. FREQUENCIES AND PERCENTAGES OF MATERIAL TYPES AMONG BI-

FACE CLASSES AT 26NY4892.

MaterialType

Biface Silicifiecl Vein Chert/
Class Obsidian Tuff Opal Chalcedony

Early Stage
Nodule Blank 9 1 0 0

CIR 90.0% 10.0%C 6.O% 0.6%

EarlyStage
Split Nodule
Blank 16 0 0 0

CIR 100.0%C 10.6%

EarlyStage
Indeterminate
Blank 38 0 0 0

cIR 100.0%
RIC 25.2%

Bifacially
Edged Flakes 44 0 0 0

C IR 93.6%
RIC 29.1%

LateStage
Bifaces 25 0 7 3

C I R 71.4% 20.0% 8.6%
R IC 16.6% 77.8% 42.9%

Projectile
Points 19 0 2 1

C IR 86.4% 9.1% 4.5%
RIC 12.6°/0 22.2% 14.3°/0

Totals 151 1 9 7
89.9% 0.6% 5.4% 4.2%

i li

Key: C IR = column given row;RI C = rowgivencolumn
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Figure6-18. Chert/chalcedonylate stagebifacesfrom26Ny4892.

exhausted form. Although vein opal may be face manufacture at 26Ny4892. The most in-
procured within the region (e.g., Pahute teresting pattern in these values isthe place-
Mesa), the occurrenceof cherts/chalcedonies ment of vein opal below chert/chalcedony.
may suggest spatiallyextensive mobilitysys- Sincethe reductionsequence is monitoredby
terns were involved in the procurement of decreasing thinning index values, the lowest
thesematerials. The relativelack ofnonobsid- thinning index values are found among ex-
ian materialsamong the bifaces at 26Ny4892 hausted bifaces. While sample sizes are
suggeststhat althoughthis localityservedasa small, it appears that vein opal bifaces are
significantresourcefor toolkit refurbishing,1) morereduced than chert/chalcedonybifaces.

few non obsidian materials were inthe trans- Rawmaterial z)rocurementistypically em-
ported toolkit, 2) non obsidian articleswithin bedded withint;=emobilitysystemsofnonagri-
the transportedtoolkitwere in finishedornear- culturalforagers (Binford1979). Therefore,the
lyfinishedform, and3) non obsidianmaterials acquisitionof toolstone may reflectthe serial
within the transported toolkit were not dis- movementof groupsacrosstheregionalland-carded unlessbroken or exhausted.

scape (Ingbar 1989). These factors indicate
Table 6-25 presentsthinning indexstatis- that, relative to reduction, vein opal was ac-

tics for the26Ny4892 bifaces by materialtype. quired prior to chert/chalcedony. The most
The single silicified tuff biface exhibitsan ex- likelysource of these materialsis inthe adja-
tremelyhighvaluewhich supportstheinterpre- cent upland areas. One of the vein opal bi-
tationthat it isa biracialcore. Obsidianbifaces faces resembles an Elko Seriespoint,and the
areplacedbefore theother non obsidianmate- RosegateSeries pointsincludeone vein opal
rials. Thisplacement reflectsthe initialreduc- andone chert/chalcedony (jasper)specimen.
tion and rather long trajectory of obsidianbi- Thisdata may indicatethattheuseofveinopal

_
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Figure6-19. Veinopal late stagebifacesfrom26Ny4892.

and chert/chalcedony bifaces at 26Ny4892 is with larger scale regional data (Johnson 1989;
related to the temporal periods represented by Henry 1989).
these chronological markers (Thomas 1981;
Holmer 1986; Jennings 1986; Pippin Table 6-26 presents cross tabulations of
1986:40-44). This limited evidence may sug- biface classes by categories of biface portion
gest a sequence of regional landscape move- represented. Several patterns in this table re-
ment during these periods from vein opal late to biface production and discard at
source areas (e.g., Pahute Mesa) to chew 26Ny4892. The highest proportions of com-
chalcedony source areas (undetermined) to plete artifacts are found among the early stage
26Ny4892 where obsidian was procured, bifaces, especially nodule and split nodule
These data may support the widely held notion blanks where more than half are complete.
regarding increased use of the uplands follow- The proportion of complete bifaces decreases
ing the mid-Holocene climatic optimum (e.g., in the indeterminate and edged flake blank
Lyneis 1982b:177-178; Thomas 1982:165;Pip- categories. Thereis only a single late stagebi-
pin 1986:45-53; cf.Thomas 1988:394-414). Of facethat is complete. The discard of complete
course, these inferences remain speculative early and intermediate stage bifaces may sug-
due to the meager evidence and poor chrono- gest that thinning efforts became ineffectiveas
logical control at 26Ny4892. In any case, the the piece became too small (relative to thick-
use of this type of analysis for investigating ness) for suitable biface production. Edged
prehistoric mobility systems is worth pursuing flakes exhibit the highest proportion of indeter-
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Figure 6-20. non obsidian projectile points, a) 26Ny4892-866-1, Rosegate. b) 26Ny4892-1709-1,
Rosegate. c) 26Ny4893-1-1, Elko. d) 26Ny4892-1305-1, Elko.

TABLE 6-25. DISTRIBUTION OF THINNING INDEX (WEIGHT/PLANVIEW AREA) STATIS-
TICS BY MATERIAL TYPES AMONG BIFACES FROM 26NY4892.

Thinning Index (grams/square cm)

Material Std 75th 25th
Type n Mean Dev CV Median %tile %tile

Silicified Tuff 1 2.43 .....

Obsidian 151 1.06 0.36 0.34 1.03 1.3_, 0.76

Chert/Chalcedony 7 0.94 0.29 0.31 0.89 1.21 0.72

Vein Opal 9 0.79 0.16 0.21 0.76 0.94 0.65

Key: n= number;Std Dev= standarddeviation;CV= coefficientof variation(std.dev.x 100/mean)

68



minate fragments (n=20, 42.6%)whichprob- Late stage bifaces exhibit a predominance
ably relates to reduction stage. While edged (n= 16, 45.7%) of medial/lateral fragments
flake blanks are considered to represent an in- which suggests that work during this stage is
termediate stage of bifacial reduction, it ap- primarily concerned with margin straightening
pears that the proximal-versus-distal orienta- and shaping. Presumably, final shaping for
tion of the blank remains undefined at this haft modification occurs at the end of this pro-

juncture. A decrease in the frequency of com- cess.

plete bifaces among the edged flakes indi- Among the projectile points, the predomi-

cates that most (n=36, 76.6%) are broken nant category is proximal fragmer;t3 (n=21,
fragments in this category. 95.5%). The general absence of correspond-

The proportion of specimens that can be ing frequencies of distal fragments is note-
oriented increases significantly among the late worthy. Discard of projectile points at
stage bifaces. The majority (n = 54, 94.7%) of 26Ny4892 appears to have occurred after the
late stage bifaces and projectile points are tips were damaged and discarded elsewhere.
classified as proximal, distal, or blade (medial/ This evidence implies that the projectile points
lateral) fragments. This pattern indicates that at 26Ny4892 may have been discarded during
during these stages bifacial reduction strate- retooling of arrows and dart shafts. For the
gies focus on shaping as much as thir, ning. most part, distal ends are assumed to be lost

TABLE6-26. FREQUENCIES OF BIFACE FRAGMENT CATEGORIES BY BIFACE

CLASSES FOR ALL MATERIAL TYPES (26NY4892).
=

Biface Classes

Split
Biface Nodule Nodule Indeter Edged Late Projectile
Portion Blank Blank minate Flake Stage Point

Indeterminate 1 2 4 20 2 0
C IR 3.4% 6.9% 13.8% 69.0% 6.9%
RIC 10.0% 12.5% 10.5% 42.6% 5.7%

Complete 5 9 12 11 1 0
C IR 13.2% 23.7% 31.6% 28.9% 2.6%
RIC 50.0% 56.3% 31.6% 23.4% 2.9%

Proximal 1 3 8 9 8 21
C IR 2.0% 6.0% 16.0% 18.0% 16.0% 42.0%
RIC 10.0% 18.8% 21.1% 19.1% 22.9% 95.5%

Medial/Lateral 3 0 8 3 16 0
CIR 10.0% 26.7% 10.0% 53.3%
RIC 30.0% 21.1% 6.4% 45.7%

Distal 0 2 6 4 8 1
CIR 9.5% 28.6% 19.0% 38.1% 4.8%
RIC 12.5% 15.8% 8.5% 22.9% 4.5%

Key: CIR= columngivenrow;RIC= rowgivencolumn



at the place where they are damaged (e.g., on The comparison of index values in Table
the hunt). The weapons which held the proxi- 6-28 provides further evidence that more fre-
real fragments were probably transported until quent breakage occurs later in the manufac-
a suitable time for retooling occurred. Evident- ture and use-life history of bifaces. The thin-
ly, 26Ny4892 served as a locusfor weapon re- ning indices and breakage frequencies dem-
tooling as well as a lithic quarry. Whether or not onstrate an inverse relationship. As bifaces
the quarrying and retooling activities at become thinner, the frequency of breakage in-
26Ny4892 are functionally related is difficult to creases. This strong relationship suggests
determine (of.Gramly 1980). Based on ethno- that counts of the number of discrete breaks
graphic cases, Kuhn (1989)arguesthat retool- may serve as a reliable and easily recorded
ing isa continuous, serial process among for- measure of biface use-life history. Previous in-
agers while more logistically organized groups vestigators have proposed similar approaches
have periodic retooling at residential sites. As using a complex classification of biface break-
a consequence, the retooling evidence at age types (e.g., Johnson 1981; Amick 1985).
26Ny4892 may have resulted from either resi- Unfortunately, the relationship of these break-
dential, field camp, or limited task (quarrying) age types to technological processes remains
activities, unsubstantiated by experimental data, and the

degreeof reliability for the typology of break-

During the biface trajectory, it is expected age types is uncertain. In fact, there are many
that the frequency of breakage will increase, breakage types which appear to intergrade in
This breakage is fiJ'strelated to manufacturing their morphological configuration. As a result,
causes, then use. A single break is often classification of biface breakage types is often
enough to interrupt the successful production very difficult for the uninitiated analyst. On the
of a biface. Table6-27 presentsthe frequency other hand, counting the number of discrete
of breakage among bifacesof differ,_.ntmateri- brokenedges on a biface margin is relatively
al types from 26Ny4892. Among obsidianbi- quick and easily learned.

faces, the majority of specimens (n= 104, Projectile Points68.9%) are either unbroken or broken on a

single surface. This pattern undoubtedly re- Twenty-two projectile point fragments
flectsthe predominance of early stage obsidi- were recovered from the 26Ny4892 surface
an biface failuresat26Ny4892. However,there collections. Metric data for the26Ny4892 pro-
areobsidianbifaces withupto fourbrokensur- jectilepointsare provided inTable6-29. Deft-
faces inthecollection. This patternreflectsthe nitionsfor most of these measurementsare
relativelylong trajectory of the biface assem- foundinLockett(1988:53). Neckwidth(NW)is
blage at 26Ny4892 althoughearly stage man- equivalentto stem width (SW). The maximum
ufacturing discards dominate. On the other shoulderwidth (MSW) is definedby Vaughan
hand, the majorityof veinopal and chert/chal- andWarren(1987:205) asthe "[w]idthof blade
cedony bifaces (n = 10, 62.5%) exhibit two or at intersectionof blade edge and shoulder."
more discrete broken surfaces. Increased Sternthickness(ST) is definedas the thickest
breakage is expected among late stage bi- portionofthe stem. Bladethickness(BT)isde-
faces and projectilepointsbecause 1) thinner finedas thethickestportion of theblade. Mea-
bifacesare proneto multipleremote fractures, surements are only taken if specimens are
2) halted projectiles are subjectto compound completeorreworked across brokenmargins.
impact shatter, and 3) exhaustedbifaces may Ifthemeasureis interruptedby eventheslight-
be intentionally broken to produce usable est broken margin(s), the measure is not
scraps of material, taken. Therefore, the absence of measure-
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TABLE6-27. BIFACE BREAKAGE FREQUENCY ACROSS MATERIAL TYPES FROM
26NY4892.

ii i iiiii| ii ii i li ,11

Number of Discrete BrokenSurfaces

Material
Type 0 1 2 3 4

Obsidian 40 64 33 12 2
C IR 26.5% 42.4% 21.9% 7.9% 1.3%
RIC 100.0% 87.3% 91.7% 63.2% 100.0%

SilicifiedTuff 0 1 0 0 0
CIR 100.0%
RIC 1.4%

VeinOpal 0 3 1 5 0
C IR 33.3% 11.1% 55.6%
RJC 4.2% 2.8% 26.3%

Chert/Chalcedony 0 3 2 2 0
C] R 42.9% 28.6% 28.6%
RIC 4.2% 5.6% 10.5%

Key: C IR=columngivenrow;RIC= rowgivencolumn

TABLE 6-28. DISTRIBUTION OF THINNING INDEX (WEIGHT/PLANVIEW AREA) STATISTICS
BY BREAKAGE GROUPS FOR BIFACES OF ALL MATERIAL TYPES FROM
26NY4892.

i

Thinning Index (grams/square cm)

Number of
Discrete Std 75rh 25rh
BrokenEdges n Mean Dev CV Median %tile %tile

None (0) 40 1.26 0.31 0.24 1.31 1.50 1.05
One (1) 71 1.09 0.42 0.38 1.07 1.33 0.77
Two(2) 36 0.91 0.25 0.27 0.89 1.05 0.69
Three(3) 19 0.78 0.18 0.23 0.73 0.97 0.61
Four(4) 2 0.76 .....

i iii i i ii i

Key: n--number;,Std Dev=standarddeviation;CV= coefficientof variation(std.dev.x lO0/mean)
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TABLE 6-29. METRIC ATTRIBUTES OF PROJECTILE POINTS FROM 26NY4892 (MM/G).
i i

Site Ref Spc L W NW BW MSW SL BT ST WT
i

4892 346 1 31.4 - 11.5 9.8 - 7.9 5.3 4.6 3.0
4892 392 1 - 21.0 10.0 - 2.0 - 3.8 2.6 2.9
4892 400 1 34.9 - 11.0 - - - 4.2 3.6 2.4
4892 556 1 ...... 5.1 3.8 3.2
4892 643 1 - - - 16.1 - - - 4.5 1.6
4892 788 8 - - - 18.2 - - - 5.1 1.5
4892 790 1 32.9 - 20.1 23.4 - 18.3 6.9 5.5 6.1
4892 856 5 - - 6.6 - - 9.1 2.7 2.6 0.7
4892 866 1 ..... 3.2 3.9 2.3 1.2
4892 1018 1 - - 12.4 12.1 - 13.8 6.1 4.7 3.7
4892 1097 1 - 13.0 - - - 3.5 4.1 2.6 1.2
4892 1106 1 ....... 5.2 0.9
4892 1305 1 - - 10.4 - - 7.6 4,5 3.5 3.9
4892 1533 1 - 25.8 20.9 - 22.5 14.3 8.8 7.8 6.2
4892 1627 1 - - 12.2 10.3 - - 4.8 3.2 2.7
4892 1678 1 ...... 4.1 2.6 2.1

4892 1704 1 ...... 3,8 2,3 2.0
4892 1708 1 31.8 - 8.5 8.0 - - 4.5 4.0 2.3
4892 1709 1 - - 8.6 9.8 - 3.8 3.5 2.2 1.4
4892 1720 1 ...... 4.6 3.4 1.3

4892 1740 1 - 30.0 11.0 - 2.9 - 4.6 3.5 3.6
4892 1750 1 ...... 4.8 4.6 2.3

Key: L= length;W= width;NW=neckwidthBW= basewidth;MSW= maximumshoulderwidth;SL=stem
lengthBT= bladethickness;T= stemthickness;WT=weigh

ments provides some indication of the amount room for debate exists in Great Basin projectile

of breakage on the specimen. Proximal ele- point typology (e.g., Beck 1988), the data pro-
ment and thickness measurements are nearly vided by a handful of fragmentary points from a

always possible. Weight is taken for ali speci- desert pavement surface in Southern Nevada
mens regardless of breakage, are unlikely to make a significant contribution

Classification of the projectile points gen- to the resolution of these issues. Therefore,
erally follows Thomas (1981) although the this analysis is descriptive with emphasis on
points were not classified according to his key. temporal and functional parameters. Point de-
Emphasis in the point type classification was scriptions are listed in reverse chronological
placed on defining general broad morphologi- order based upon common regional typolo-
cal groupings first, then comparing the classifi- gies. Details regarding the obsidian hydration

cation to suggested regional typologies (e.g., measurements are found inthe Chapter 9. The
Thomas 1981, 1983; Jennings 1986; Holmer hydration rim data show generally good agre¢-
1986; Pippin 1986; Vaughan and Warren ment with expected chronological relation-
1987). While it is obvious that considerable ships.
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Tvoe: Desert Side-notched Series on both faces. A small relict of an older weath-
Number of Specimens: 1 ered artifact surface isevident on one face. lt is
Reference Number: 856-1 likely that Gatecliff points may be atlatl dart

Figure: 6-21 points. Gatecliff Series points are middle to
Material:Obsidian late Holocene-periodartifacts. Althoughspec-

imen1740-1 had no visiblehydrationrim, itex-Hydration Rim"mean 2.38 microns
hibitedadark brown(ignimbrite?)appearance

Comments" This specimen was snapped on in thin section (Janis Klimowicz, personal
the distal and proximalends. In addition, one communication1990).
side is weathered. Desert Side-notched

Tvoe: PossibleGatecliffContractingSternpoints are arrow tips and represent the youn- --
gest recognized pointtype inthe Great Basin Number of Specimens: 1
(Baumhoff and Byrne 1959). ReferenceNumber: 1018-1

"r'yoe:Rosegate Series Figure: 6-22
Number of Specimens: 6 Material:Obsidian
Reference Numbers: 392-1,400-1,866-1, HydrationRim: mean 3.0 microns

1704-1, 1708-1, 1709-1 Comments:Thissternfragment wassnapped
Figures: 6-20 and 6-21 on the blade and shoulders. The stem is ta-
Material Obsidian (n= 4), yellowjasper pered relativelylong and narrow and exhibits

(n = 1), chert (n = 1) broad deep flake scars with only a few pres-
sure flake removals. Crude workmanshipHydration Rims: mean 2.64 microns, range

2.17-3.25 microns characterizesthisspecimenwhichisthickand
difficult to classify but exhibitssome resem-

Comments: These smallpointsresemble the
blanceto the GatecliffContractingStem type

RoseSpringpointtype (Lanning1963) and are
probably arrowtips. Aliof thespecimenshave ('Thomas1983). However,thisartifactappears

to have been reworked bybeveled retouchondistal snaps, and five have proximal snaps.
The jasper specimen is unifacially reshar- whatappearsto beathick core orflake, ltmay
pened on one blade margin. An obsidian represent a manufacturing reject, practice
specimen isserratedon onemarginandunifa- piece, or otherformal tool type (e.g., perfora-

tor ?). Thisspecimenexhibited a dark brown
ciallydamaged on theother.Threespecimens
were manufactured on flake blanks, and three appearance in thin section (Janis Klimowicz,

personalcommunication 1990).are weathered. The RosegateSeries is con-
sidered to be a late Holocenepoint type. Tvoe: ElkoSeries

"rvDe: GatecliffSplit Stem Series Number of Specimens" 1

Number of Specimens: 2 ReferenceNumber: 1305-1
Reference Numbers: 556-1, 1740-1 Figure:6-20

Material:Vein opalFigures' 6-21 and 6-28 (linedrawingof
556-1 ) Comments: This specimenexhibitsdistal and

Material: Obsidian proximalsnaps and can be referredto as the
Elko type (O'Connell 1967). Elko points areHydration Rim" mean 3.18 microns(556-1

only) probablydart pointswhich date to the midd!e
and late Holocene.

Comments: Both are comparable to the
Gatecliff Split Stem type (Thomas 1983). Type: PossibleMedium Side-r_otchedSeries
These two specimens have distal snaps and Number of Specimens: 1
proximal damage and are weathered. Speci- ReferenceNumber: 1750-1
men 556-1 exhibits considerable reworking Material:Obsidian
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Hydration Rim: mean 3.0 microns World ingeneral. Regardlessofthe antiquityof

Comments: This specimen is fragmentarywith bow hunting, it does not appear to have be-
severe breakage on the proximal end. The come the predominant hunting strategy in
blade appears to have been resharpened, and North America until about 1500 years ago.
a shallow side notch is evident on one blade Type: PintoSeries
margin. The hydration rim mean is 3.0 microns Number of Specimens" 1
which suggests a middle to late Holocene age. Reference Number: 1533-1
This point may be related to the small side- Figure: 6-23
notched series described by Hoimer Material: Obsidian
(1986:107) that precedes the Desert Side- Hydration =_=•, ,,m. mean 6.98 microns

notched type. Comments: This specimen exhibits a

Type: Humboldt Series snapped tip that was reworked and then bat-

Number of Specimens: 1 tered. The blade is beveled on both margins,and both faces of the artifact are weathered.

Reference Number: 1097-1 Pinto points are early Holocene dart points
Figure: 6-23 which probably served as generalized halted
Materi_d:Obsidian knives. These points are often characterized
Hydration Rim.:mean 6.67 microns by extensive blade reworking, often by bevel-

Comments: There is minor impact damage on ing, suggesting that they may have served a
tip and breakage on the proximal end, and the different functional and technological role than
specimen isweathered. This artifact is relative- earlier and later points.
ly small. An estimate of length provides a mea- Tyoe: Great BasinStemmed Series
surement of 23.6 mm, and neck width is about Number of Specimens: 2
11.6 mm. These estimates in concert with the Reference Number: 788-1,790-1

width and thickness measurements allow this Figure: 6-22
point to be classified using the discriminant Material: Obsidian

functions for determining dart points from ar- Hydration Rims: mean 7.58 microns, range
row points provided byThomas (1978). These 6.98-8.17 microns

discriminant functions were developed from Comments: Specimen 788-8 is a basal frag-
measurements of 142 stone-tipped arrows ment. Specimen 790-1 has been extensively
and dart shafts and provided about 86% cor- reworked on both the distal and proximal
rect classification. The classification values ends. The blade has been reworked and then
for this Humboldt point strongly indicate that it battered and burinated. The proximal end was
isan arrow tip. However, as noted by Thomas reworked after basal grinding. The hydration
(1978:461-466), considerable variation istheo- rim measurement for this specimen is 8.17 :li-
retically possible in stone-tipped weaponry, crons, and, in thin section, this piece exhibrted

Humboldt points are considered to reflect a very dark brown appearance (Janis Klimo-
a broad chronological range throughout the wicz, personal communication 1990). Both
early and middle Holocene (Jennings 1986). specimens are weathered on both faces. The
The obsidi_mhydration rim value for specimen Great Basin Stemmed (GBS) Series, like the
1, C,7-1 supports an early-middle Holocene Pinto Series, istypified by a long use-life histo-
date. If at least some of these specimens are ry with extensive reworking. GBS points are
arrow tips, then the strategy of bow hunting believed to date to the late Pleistocene and
may hold greater antiquity than previously =,=,y, ,v,v,,=,,_.

= credited for the prehistoric peoples of the Reworked blades within the GBS Series
Great Basin (Webster 1980) and the New have a distinctive character which has been
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noted by Tuohy (1969). GBS blade margins Specimens 346-1, 1106-1, and 1678-1
are often rejuvenated by a variety of tech- seem more similar to the Pinto Series. Refer-
niqueswhich include beveling, burination, and ence 346-1 appears to have been reshar-
distal impact. These techniques help maintain pened. One shoulder was broken by post-
an acute blade edge. Unifacial beveling alone depositional trauma after the artifactbecame
eventually results in a long narrow blade with a weathered. The hydration rim mean for 346-1
wide blade edge angle (e.g., Hoffman 1985). is 7.13 microns which supports a chror,_og-
Rejuvenation of the GBS points relied on ical affinity with the Pinto Series.
broad, flat, thinning flake removal which al-
lowed the entire blade to be whittled away. In Specimen 1106-1 is a bifurcate stem
many cases, the long broad stemsof the GBS snapped from the blade; a lateral hinge frac-
points also exhibit grinding, damage, and re- ture is found on one ear..'The hydration rim
working (for rehafting or scraper use). The ex- mean for 1106-1 is 3.68. The blade on speci-
tensive reworking of GBS points reflects a dif- men 1678-1 has been reworked and then bat-
ferent technological role for these tools com- tered. Onebifurcate earhas been snapped off,
pared to later period points. GBS points prob- and the opposite shoulder is damaged. The
ably served as generalized cutting/scraping hydration rim mean for this piece is 3.7 mi-
tools with a considerable use-life. This form of crons, but the artifact appears weathered.

technology is often felt to reflect a highly mo- Combined hydration rim data for these two ar-
bile lifestyle where energy investment is placed tifacts suggests chronological placement as
in increasing tool use-life rather than frequent early for the Gatecliff Series or late for the Pinto
procurement. Series. Overall, the wide range of _,/dration

rim values for these four points reflects the
Type: Indeterminate Bifurcate Base typological problems indistinguishing bifurca-

Number of Specimens: 4 te-based points in Southern Nevada.

Reference Number: 346-1, 1106-1, 1627-1, Type: PointFragmentsof Indeterminate Type
1678-1

Figure: 6-23 Number of Specimens: 2

Material" Obsidian Reference Numbers: 643-1, 1720-1

Hydration Rims: mean 4.03 microns, range Figure: 6-22
1.6 - 7.13 microns Material"Obsidian

Comments:This categoryaccommodatesthe Comments:These pointsare too fragmentary
GatecliffSplitStem and Pintoseriesthat were to type. Specimen643-1 is a broad bladeor
difficultto distinguish. Potenti;,aJsolutionsto stem fragmentthat is not groundon the mar-
thistypological problem havebeen arguea by gins. ltyieldeda meanhydrationrimthickness
Warren(1980; Vaughan and Warren1987) and of 4.15 microns but is weathered on both
Thomas (1981:22). Specimen 1627-1 is simi- faces. Specimen1720-1 isa midsectionfrag-
lar to the Gatecliff Split Stem type but cannot ment. O_e remainingnotchsuggeststhe arti-
confidentlybe assignedto that type because fact may have been corner-notched. The hy-
of breakage. Although it yielded a hydration drationrimvalue of 2.7 micronsindicatesthat
rimmean of 1.6 microns,weatheringmay have 1720-1 may be an Elko or Rosegate series
altered the hydration rim. In addition, this point. This specimen also exhibiteda dark

asevidenced by a difference inth_ character of mowicz, personal communication 1990). One
finishing flake scars, face is weathered.).

_

__=

_
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Figure 6-21. Small obsidian projectile points.
a) 26Ny4892-400-1. Rosegate; b) 26Ny4892-1704-1, Rosegate; c) 26Ny4892-1708-1, Rosegate; d_

26Ny4892-856-1 Desert Side-notched; e) 26Ny4892-392-1, Rosegate; f) 26Ny4875-1-1, Gatecliff; g)

26Ny4892-556-1 Gatecliff; and h) 26Ny4892-1740-1, Gatecliff.

a b c
o 5cre

d e f

FigJre 6-22. Stemmed obsidian projectile points.
a) 26Ny4892-643-1, indeterminate fragment: b) 26Ny4892-788-8 Great Basin Stemmed: c)

- 26Ny4892-1018-1, Possible Gatecliff Constncted Stem: d) 26Ny5431-1-1. Great Basin Stemmed e)

26Ny4892-790-1, Great Basin Stemmed: f) 26Ny5442-7-1. Great Basin Stemmed.
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Figure 6-23. Bifurcate-based obsidian projectile points.
a) 26Ny4892-1627-1, indeterminate bifurcate base; b) 26Ny4892-1106-1, indeterminate bifurcate base; c)

26Ny4892-1097-1, Humboldt; d) 26Ny4892-1533-1, Pinto; e) 26Ny4892-346-1, indeterminate bifucate

base; f) 26Ny4892-1678-1, indeteminate bifurcate base.

Nonchipped-Stone Artifacts or rejuvenate the exhausted edges of the ham-

Hammerstones merstone. Its size suggests that it may have
been useful in small obsidian nodule splitting,

One hammerstone was recovered from large silicified tuff cobble reduction,
the surface of grid unit 1010 N 1120 E at groundstone shaping, or vegetable material

26Ny4892. This quartzite hammer weighs processing. Given the abundance of chipping
379.2 g and exhibits extensive battering at one debris at 26Ny4892, the lack of percussion in-
end and along most ridges and high points, struments like hammerstones is perplexing.
The only piece of quartzite recovered at the site

However, other quarry localities like the Bass
was procured elsewhere for specific use as a

Site in southwest Wisconsin (Stoltman, Behm,
hammerstone before it was deposited at

and Palmer lO.94) and the Knife River Flint
26Ny4892. This hammerstone appears to

Quarrie_ ",n North Dakota (Ahler 1986; Ahlerhave been manufactured on a subconical or
and Christensen 1983) exhibit similar low fre-multidirectional core. However, this core re-

duction may simply have been a means of quencies (<.02% of the total assemblage)of
shaping the hammerstone to a desirable size hammerstones. Evidently, hammerstones
and shape. Some relatively large flakes were were carried to and from 26Ny4892. The ap-
removed by battering. The removal of these parent need to transport hammerstones to
+l=t,,=_ ma}, h=,,= h-,,-,n ,_i,h=, uni,_,,_,_+i,_n_l and frnm the n_Jnrrv may have inel JrrAclgr_.m_.r

- spalis resulting from hammerstone use or in- costs to the use of this piace by prehistoric
tentional efforts to produce usable flakes and/ hunter-gatherers.

i
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Groundstone Mesa,where10% of theartifactassemblageis

Three groundstone artifacts were recov- comprisedof millingstones(Pippin 1986:141
eredfrom the surfacecollectionsat26Ny4892. Chronology and Occupational History

Ali are miilingstones, but two of the three are Since projectile points are generallycon-
not portable. The two large millingstonesare sidered to be chronologicalmarkers, the fre-
manufacturedfrom availablepurple-brownsi- quencyof thesetypes may indicatesomething
licifledtuffboulders. The largerof these two is about the occupational historyat 26Ny4892.
a coarse textured rock while the smaller is a The proportion of different chronological
fine textured rock. The third andmillingstone groupingsof the points is presentedinTable
(2.2 kg) is manufactured on a coarsetextured, 6-31. These groupingsare based upongen-
flow banded slab of welded tuff (Figure6-24). eral seriationmodels of these point stylesin
Ali three of the millingstonesexhibit a small conjunctionwith the obsidian hydrationdata
ovalarea about 25-by-12 cm that isslightlyde- reported below and by Klimowicz (Chapter9).
pressed2-3 cm due to grinding. Table 6-30 Althoughthese patterns are extremelytenta-
presents descriptive provenience and size tive,theredoesseem to be atrend for increas-
data for these rniilingstones, ing depositionof points at 26Ny4892 thrGugh

The millingstGnes were probably used to time. In addition, the late Holocene group
grind seeds from local plants. Atthis elevation, probably represents a much shorter interval of
it is most likely that seed gathering was limited time than the preceding two groups. These
to seasonal (spring) availability of Indian rice frequencies, when combined with the hydra-
grass (Oryzopis hymenoides) and chia (Salvia tion rim analysis, suggest that the amount of
columbariae var. columbariae) (Pippin and prehistoric activity at 26Ny4892 increased dur-
Davis 1988:9). The occurrence of these mil- ing the late Holocene.

lingstones at 26Ny4892 suggests that al- The specific relationship of spatia!associ-
though quarrying of obsidian was practiced ation between the projectile points and debris
extensively, some limited domestic activities at 26Ny4892 is probably not isomorphic. For
may also have occurred at this location. The example, a sample of 60 flakes was taken from
two large miilingstones were obviously used in three spatially discrete grid units each about
an ad hoc manner and not intended to be 200-300 m apart. These three grid units were
transported. The third (2.2 kg) was probably selected, in part, because there appeared to
portable and may have been brought into the be gross spatial associations of temporally re-
site. stricted point types within these areas. Howev-

The distinction between portable and non- er, the obsidian hydration results from these
portable millingstones deserves greater atten- different grid areas (Chapter 9) do not corre-
tion in the archaeological record of Southern spond to the chronological association in-
Nevada. lt probably relates directly to mobility ferred from the projectile points. The general
parameters and settlement-subsistenceorga- lack of spatial correspondence between dis-
nizational strategies. Although the evidence is carded projectile points and debris has bee,,
certainly slim at 26Ny4892, it appears that suggested by a number of "nonsite" archaeo-
seed grinding was not a planned activil'j at this logical studies (e.g., Thomas 1975,
locality. Some of the seed grinding that oc- 1988:415-448; Camilli 1983; Jones 1984; Eb-
curred required the expedient use of two local ert 1986; Turner and Klippel 1989). lt seems
boulders, implying that portable millingstones reasonable to assume that the quarry wasteat
may not have been available. The paucity of 26Ny4892 probably resulted from a different
rrqll;nne4'_n,,'..¢, c='l'O_M_MgOe) ;e nl,"._r IA,,h,'_n com- nr_e',c=oe 'l'h_n 'l'n,,'q Hie_rH n_H'=rne In _fft:u','flllllllI I_qk_lla_lltPII_kiP _I 4kIi_l _I_-'TIIIIVA-- I_I_P_I_l_i_,Iel_IIIVI Iri I IIIFI_IPt4_P II l_l I I_lel%i_l_idI_IIl_iAI I_IVIIii_lll_i_I I I_ilI III VIIVVl I

pared to the archaeological record of Pahute the distribution of projectile points and quarry
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Figure6-24. Slabmillingstonefrom935N975Eat26Ny4897_

TABLE 6-30. DESCRIPTIONS OF MILUNGSTONES FROM 26NY4892.

Provenience Length Width Thickness Weight
(cm) (cm) (cm) (kg)

935N 975E 26.0 11.8 2.9 2.2
1239N1295E 30.0 22.0 13.0 12.0
1149N1077E 45.0 25.0 21.5 37.0

wastecan probably be considered;_s twosep- Effects of Reoccupation
_- arate archaeological recordswhich are super-

imposed. In addition, it is reasonable to expect The current land surface at 26Ny4892 ap-
that the depositional processes which are op- pears to havebeen relatively stable throughout
erative in each of these systems may have human occupation. Temporally sensitive arti-
changed through time. Kelly (1988) and Kuhn facts (i.e., projectile points) at the site range
(1989) have argued that technological and from Great Basin Stemmed to Desert
settlement organization affects patterns of tool Side-notched which indicate at least intermit-
discard, and organizational changes have un- tent use of this location by prehistoric inhabit-
doubtedly occurred in Southern Nevada pre- ants throughoutthe last10,000 years. The dis-
history. In any case, it seems unlikely that the tribution of cultural material at 26Ny4892,
spatial association of points and artifacts at the 26Ny4894, and the 18-03 road sites correlates
site represents a direct occupational relation- with surfacedistributions of obsidian nodules
ship. and microtopography. Cultural materials are

_
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TABLE6-31. FREQUENCIES OF POINT TYPES FROM THE 26NY4892 SURFACE
COLLECTION.

ii=

Group Series Count Proportion

LateHolocene DesertSidenotched 1
Rosegate 6

< 2.5 microns BifurcpteBase 1
Subtotal 8 40%

MiddleHolocene Elko 1
Gatecliff 3

2.5-5.0 microns BifurcateBase 2
MediumSidenotched 1
Subtotal 7 35%

EarlvHolocene Humboldt 1
Pinto 1

> 5.0 microns BifurcateBase 1
GreatBasinStemmed 2
Subtotal 5 25%

i li iii

more frequent on the ridges and knolls of the produced many redundant by-products
alluvial fans and sparse on the slopes and which are ubiquitous throughout the work-
swales between these ridges and knolls, shop area. Consequently, it is difficult to identi-

The presence of obsidian nodules on the fy particular activity areas within the general
fan surface appears to have been one of the scatter of obsidian artifacts.

major attractions in their use. lt appears that The notion that sites like26Ny4892 served
prehistoric occupants at many different times as significant local sources of obsidian is
exploited the obsidian to produce of chipped- largely derived from the artifact by-products of
stone tools. The resu% from the test pit exc,_- procurement and initial reduction which are
vations and evidence from the examination of present at these locations. The obsidian nod-
roadcuts indicate that obsidian nodules are ule resources which once existed appear to
largely restricted to the surface deposits. As a have been severely exhausted. Comparison
result, subsurface quarrying of obsidian would of the size grade distributions of obsidian
have been unproductive, and casual collection debitage and unmodified obsidian nodules
of usable pieces from the surface was more collected at 26Ny4892 is presented in Table
likely the aboriginal procurement method. 6-32. The obsidian nodule frequencies repre-

Reuse of these obsidian nodule scatters sent a systematic sample and cannot be com-
over thousands o_ years has resulted in an pared directly as a ratio to the flake frequen-
overlapping record of prehistoric occupations cies. In addition, examination of obsidian nod-
and activities. As a result, the archaeological ule distributions across the site did not indicate
record from the Buckboard Mesa Road project any particular spatial clustering of nodules or
represents a complex series of palimpsests, differential size sorting. However, Table 6-32
Obsidian exploitation from the site's surface illustrates the differences in obsidian nodule
compounds the problem of blurring of distinc- and debitage size distributions, lt is clear from
tive occupations. Procurement and reduction these figuresthat obsidian debitage isgeneral-
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ly larger than the noduleswhich are now found er than grade 2 size (1-in mesh), and only
atthe site. In fact. no obsidian nodules were 25.15% is greater than grade 3 size (1/2-in
found in grade 1 (greater than 2-in mesh), only mesh). This evidence implies that obsidian
1.33% of the obsidian nodule sample is great- nodule resources depleted.

TABLE 6-32. SIZE GRADE DISTRIBUTIONS OF OBSIDIAN NODULES AND OBSIDIAN
DEBITAGE FROM THE 26NY4892 SURFACECOLLECTION.

iiii

SizeGrade ObsidianNodules Obsidian Debitage

# % # %

2 26 01.33 156 02.69
3 466 23.82 3122 53.99
4 1273 65.08 2362 40.84
5 191 09.76 143 02.47

ii

Reworked Artifacts fled flake tools (scrapers) which exhibited fine

Supportingevidence forthenotionthatob- marginalretouch that was subsequentlyoblit-
sidianresourceswere exhaustedat26Ny4892 eratedby large and unsystematicpercussion
isfound inthe presence of reworkedartifacts, scars(Figure6-25). Three of the conventions

of lithicillustrationrecommended by Adding-
Ali bifaces, cores, and flake tools (unifaces) ton (1986) are used in the reworked artifact
whichwere sorted fromthe initialanalysiswere
reexaminedfor evidence ofreworkingatdiffer- drawings in this report: 1) older weathered
ent time periods. Artifactswhich showed un- scars are noted with dashed linesof percus-
ambiguously fresher flake removals overlap- sion, 2) cortex is noted by stippling,and 3)
ping patinated or weathered flake surfaces lightingis from the upper left. Since ali but
wereconsideredto representreworkingof old- specimen909-10 in Figure6-25 were recog-

nizedon the basis of incongruousflakingpat-
er artifacts. The observation of overlapping
younger flake scars on older flaked surfaces terns,differentiallyweathered surfaces arenotevident. Table6-33 liststhe occurrenceof re-
formed the sole criterion for identifyingthese

workedartifactsfrom 26Ny4892.
pieces. Differential weathering on opposing
facesof flakesor bifaceswas consideredan el-

Twenty-fivereworkedartifacts wereidenti-
fect of artifact orientation and surface expo- fled among the 826 artifacts examined. AI-
sureratherthan of reworking. Usually,rework- though debitage was not examined, the de-
ingwas evident because of differential luster, gree of artifact scavenging appears minimal
Older flake scars exhibited a satiny sheen and with only 3% of the sample showing evidence
were overlapped by younger glassy appearing of reworking. Also, th;s sample probably in-
fresh flake(s). The younger flake removals cluded the larger and thus more reusable
were usually heavy percussion scars that pieces since debitage was excluded. On the
could not be accounted for by unintentional other hand, scavenging older artifacts from the
(post-depositional) edge damage, surface will not be evident unless there has

In a few cases, reworked artifacts were been sufficient time to alter the older flaked
identified on the basis of differential flaking pat- surface. Recycled surface artifacts which have
...."'-'- category'.....'-'--"-t_r_. ,r,,_ _ r_tr,_-_ _uafewmodi- --'--uf,y been ....... " =.... '_"""_"__^_u==u ,_,,years _,, _,o_,=_ may
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Figure6-25. Scrapersreworkedascoresfrom26Ny4892.

TABLE6-33. EVIDENCE OF R_/ORNING OBSIDIAN ARTIFACTSAT26NY4892.

Ref Spc Odginal Reworkecl Weight Grid Coordinates
Number Artifact Form (g) East North

236-2 Scraper Core 4.4 940 1060
264-14 Biface Core 13.0 900 1050

321-5 Scraper Core 16.0 860 1060
556-1 In(let. Point 3.2 1179 1014

705-5 Scraper Core 3.1 1230 900
719-10 Core Core 5.0 1220 870

720-11 Scraper Core 11.3 1220 880
747-6 Scraper Core 4.6 1210 960
785-26 Flake Biface 12.7 1170 930

789-7 Flake _ 7.0 1160 940 ,
825-11 Flake Biface 2.8 1140 940

847-9 Scraper Core 6.3 1130 1000
909-10 Scraper Core 5.4 1070 950
918-4 Flake Core 26.5 1080 980
939-7 Core Core 13.1 1040 950

1007-5 Flake Scraper 3.3 900 940
1050-6 Core Core 23.4 830 970
1175-1 Flake Core 8.7 950 1190

1197-1 Scraper Core 11.8 920 1190
1217-1 Flake Core/Scraper 13.9 930 1270
1232-1 Core Core 41.3 930 1300

1420-1 Uniface Scraper 8.1 1070 1230
1484-4 Core Core 8.8 1120 1120
1507-1 Flake Biface 4.0 1130 1230

1766-2 Core Core 16.4 Road Sample Unit E
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not exhibitdifferentialsurface patina, lt ismore Table 6-35 shows the appearance and se-
likely that surface weathering of obsidian re- quence of the paired (original and reworked)
quires centuries or millennia to develop. As a flake scars.

result, the evidence of recycling that is analyti- The measurements in Table6-35 indicate

cally identifiable probably represents only a that 14 of 16 pairs are tied or have smaller rim
small proportion of the artifact recycling that measurements on the younger surface. Two
took place. Consequently, these pieces are specimens (747-6 and 785-26) exhibited sig-
not necessarilygoodindicatorsoftheintensity nificantly larger (0.6 and 0.4 microns) mea-
of artifact recycling, but they at least demon- surements on the younger surface. Since the
strate that artifact recycling has occurred at sequence of flaking is unambiguous, this may
this location, indicate measurement error. While hydration

Table 6-34cross-classifies the reworked readings were taken on the older surface, it is

artifacts according to their original form and not certain that these readings accurately re-
their reworked form. For classification as re- flect the age of the flaking. Since older flake

worked forms, the original artifacl' form was scars were often recognized by weathering, it
considered a blank. The predominant recycl- is possible that hydration rims on these sur-
ing strategy appears to be core-type reduction faces may have been eroded. As such, the
for production of small flakes (n= 17, 68%) older reading is considered to reflect a mini-
(Figures 6-26 and 6-27). Specimen 264-14 in mum age. On the other hand, the younger, re-
Figure 6-26 also exhibits the characteristic worked surface is of particular analytical inter-
fl'acture produced by use of the splitting tech- est since it is useful to know something about
nique during reworking. Three flakes which the timing of artifact recycling at 26Ny4892.

had been discarded and weathered were used Original and reworked surface hydration
as biface flake blanks (Figure 6-28). Projectile measurements are presented in Table 6-36.
point specimen 556-1 was manufactured from As expected, the original surfaces exhibit a
an unknown weathered artifact type. Four larger mean (and median) than the reworked
weathered artifacts (16%) were used to pro- surfaces. The variation within measurements

duce scraping tools (Figure 6-29). Scaveng- for the original surfaces is large (CV=46%)
ing appears to have focused on flakes (n= 8, suggesting a large time range. Interestingly,
32%), scrapers (n = 8, 32%), _,ndcores (n= 6, the reworked surfaces exhibit a slightly more
24%). restricted time range as indicated by smaller

The reworked artifacts were also submitted variance (CV= 30%). The average difference
between ali paired flaking episodes is about 1to obsidian hydration analysis. Cuts were

made at locations which exhibited differential micron. Using the figures provided by Kiimo-

weathering or flaking patterns, typically on ad- wicz (Chapter 9), a rough estimate of about
jacent flake scars. Care was taken to insure 1000-1500 years is required for the develop-
that hydration readings directly implicated the ment of each micron. Thus, the average time

differential in the reworked artifacts is about a
adjacent reworked surfaces. Dorsal and ven-

millennium.
tral differences inexposure and weathering are
possible in this assemblage and may affect hy- However, the variance is quite high for the
dration rates. Therefore, dorsal and ventral paired differences (CV= 141%) which sug-
ni3asurementsfrom asingle cutwere notaver- gests that the tempo of reworking on artifacts
aged. Rim m,:asurements presented by Kii- is not well patterned. Thus, this average is
mowicz in Ch _oter 9 only represent paired probably not very meaningful. Since the
comparisons of adjacent flaked surfaces with paired differences are afunction of the original
differential weathering or flaking patterns, surface rim measurement (which may be

_
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TABLE 6-34. FREQUENCIES OF ORIGINAL ARTIFACT FORMS BY REWORKED FORMS

(26NY4892).
i

Reworked Form

Original Core/
Form Scraper Scraper Core Biface Point Totals

Flake 1 2 2 3 0 8
C IR 12.5% 25.0% 25.0% 37.5%
RlC 50.0% 100.0% 11.8% 100.0% 32.0%

Scraper 0 0 8 0 0 8
CIR 100.0%
RIC 47.1% 32.0%

Core 0 0 6 0 0 6
CIR 100.0%
RIC 35.3% 24.0%

Uniface 1 0 0 0 0 1
CIR 100.0%
RIC 50.0% 4.0%

Biface 0 0 1 0 0 1
CIR 100.0%
RIC 5.9% 4.0%

Indeterminate 0 0 0 0 1 1
CIR 100.0%
RIC 100.0% 4.0%

Totals 2 2 17 3 1 25
8.0% 8.0% 68.0% 12.0% 40%

iz i iii

Key: CIR=columngivenrow;RIC= rowgivencolumn

eroded) and include potential for measure- immediately peripheral to the more densely
ment error of both surfaces, this high variance clustered artifacts. The rework,}d pieces that
is not unexpected. In any case, this patterning were identified probably reflect only the small
seems to suggest that occupations (and re- percentage thatwere not picked up for several
working) are DOJ;discrete punctuated events centuries and bec._ne weathered. Recycling ,
that are easily related to a few episodes, of artifacts may have focused on the densest

To determine if clustering or other spatial clusters first with older surface artifacts on the

patterning was evident at26Ny4892, the distri- peripheries being scavenged when the clus-
bution of ali reworked artifacts was plotted in ters became exhausted.
relationship to topography and other artifact lt seems likely that much more scavenging
distributions. The reworked artifa_s were of quarry waste was practiced at 26Ny4892
found to be dispersed across the entire site than is evident from an analytical standpoint.
area rather than clustered or arranged in any These data indicate that reworking of dis-

particular pattern. However, further examina- carded quarry debris occurred at numerous
tion of these distributions indicated that these times during the past 3000 years. However, re-

reworked artifacts were almost always found cycling may have intensified about 2J00-1000

84



//

918-4 264-14
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1175-I

Figure 6-26. Weathered flakes and biface (264-14) reworked as cores from 26Ny4892. Note splitting
technique on specimen 264-14.
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Figure 6-27. Cores recycled as cores after weathering from 26Ny4892.
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1507-1 i C,M

Figure 6-28. Weamered flakes reworkedbifaclallyand Gatecliffpoint (556-1) producedon weathered
artifact, then weathered again. Ali from _Ny4_2.
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Figure 6-29. Core/scrapers produced onweathered flakes from 26Ny4892.
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TABLE 6-35. HYDRATION RIMS FOR REWORKED ARTIFACTS FROM 26NY4892.
ALL MEASUREMENTS IN MICRONS.

i i lill|l H|

Reference OHL
Number Number Original Reworked

236-2 71-72 NVH 1.7
264-14 67-68 7.7 3.8
747-6 73-74 2.4 3.0
785-26 69-70 1.9 2.3
789-7 95-96 4.5 1.7
825-11 97-98 2.1 1.3

2.1 1.6
909-10 99-100 2.7 2.2
918-4 77-78 2.4 2.4
939-7 79-80 2.3 2.3
1007-5 101-102 NVH NVH
1050-6 81-82 2.4 1.8
1175-1 83-84 5.3 2.7
1197-1 75-76 3.1 3.0
1217-1 103-104 3.1 2.7
1232-1 85-86 3.1 2.8
1484-1 87-88 4.0 3.2
1507-1 93-94 4.5 1.3

i

Key: NVH= NoVisibleHydrationRim,OHL= ObsidianHydrationLaboratory

TABLE 6-36. DISTRIBUTIONAL STATISTICS OF HYDRATION READINGS FROM REWORKED
ARTIFACTS AT 26NY4892.

ii

Mean HydrationRim (microns)

Artifact Std 75th 25th
Surface n Mean Der CV Median %tile %tile

Original 16 3.35 1.54 0.46 2.90 4.25 2.35
Reworked 17 2.34 0.71 0.30 2.30 2.80 1.70
Paired
Differences 16 0.97 1.37 1.41 0.50 1.70 0.05

ii

Key: n= number;,StclDer=standarddeviation;CV=coefficientofvariation(sid.clev.x 100/mean)

m
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years ago as evidenced by the clustering of cord although some shallow subsurface size
surface dates for reworked flakes during this sorting is evident. The combination of avcrti-
interval. Based on the intensity of obsidian ex- caJpalimpsest depositional record and inten-
ploitation suggested by this behavior, the eco- sive prehistoric surface collection of obsidian
nomic value of this obsidian nodule source in- nodules and workshop debris has probably
creased significantly during the late Holocene. complicated any patterns of spatial differenti-
The shift to smaller tool forms at this time (es- ation of activities which may have been evident
pecially Rosegate and DSN points) may have atthese locations. As a result, analytical efforts
played an important role in making the obsidi- are more profitably directed toward technolog-
an nodules and quarry by-products a more vi- ical evidence regarding the use of this place
able toolstone source, ratherthat spatial patterns of site structure.

Summary and Discussion Understandingthemode andtempo ofsite
Considerationof the geologicand physio- utilizationis essentialto archaeologicalinter-

graphic setting at Buckboard Mesa provides pretationat 26Ny4892. Unfortunately,com-
several importantconclusions whichrelate to plex palimpsestarchaeological records, like
the surface dynamics and local obsidian ex- 26Ny4892, pose a considerablechallenge to
ploitation. Stratigraphic evidence suggests interpretation.Nonetheless,there are numer-
that the surface debris represents at least ous clueswhich may relate to the use of this
10,000 years of intermittent human occupa- place by prehistoricpeopSes.These cluesfor
tion. The exploitationof localobsidiannodules themostpart arebased on the type ofarchae-
seems to have been an important use of this ologicalassemblagerecoveredand its spatial
place for at least some prehistoric groups, patterning.
Through time itappears that the obsidiannod-

Distributional Comparisons
uleresourcesmay have become depletedand
that recycling of previously discarded debris Thedensitydistributionofwasteflakesfrom
occurred. This active recyclingof surfacede- the surfaceof 26Ny4892 is presentedinTable
bris has probably compromised the spatial 6-37. The majority (n= 1265, 60.7%) of
patterningof artifacts. The intensiveuseof this 10-by-10 m surfacecollectionunitsare com-
place overa long periodof time iscompressed posedof 1-10 flakes.Nearlyone-third (n= 666,
into an essen;ially vertical archaeological re- 31.9%) of the collection units contained no

TABLE 6-37. DEBITAGE DENSITY FREQUENCIES PER 10-BY-10 M GRID UNIT FROM THE
MAIN SURFACE COLLECTION AT 26NY4892.

•, , ,

Numberof
Flakesper

10-by- 10 m Numberof Percentageof
Grid Units GridUnits GridUnits

None 666 31.9
1-10 1265 60.7

11-20 108 5.2
21-30 26 1.2
31-40 13 0.6
41-50 2 0.1
51-99 3 0.1

100-200 2 0.1
i ,_ i i
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flakes at all. The meaning ofzero cellgrid units (26Ny4193). Of course, the same caveats
remains unclear since survey boundaries are about zero cells and project boundaries apply
based on artifact clustering and arbitrary deci- here as weil. In fact, Table 6-38 shows that
sions made in the field about that clustering, ln more than half (n=124, 55.1%) of the
addition, the collection boundaries are contin- 10-by- 10 m grid units from these surface col-
gent upon the spatial extent ofthe road project, lections average less than a single flake. Only
In any case, it is significant that the 26Ny4892 45.9% (n = 101) exhibit more than one flake
surfacecollectionsyieldedlessthanl0artifacts per 10-by-10 m grid unit. Surface debitage
in 92.6% (n = 1931) of the grid collection units, density at 26Ny4892 is 3.5986 flakes per
There are few high density clusters of material. 10-by-10 m grid unit which is close to the
High densities of debitage are found on the low modal group for any of the various site classes
ridges and generallyfollowthe elevationalcon- from Pahute Mesa.

tours of the site. A few small isolated areas on Although Table 6-38 indicates a trend for
these low ridges contain the highest frequen- higher debitage densities among bifacial re-
cies of debitage. These extreme "hot spots" duction and special task sites over temporary
also exhibit unusually high artifact diversity and campsites, this pattering is slight, and consid-
may represent areas of short-term residence erable overlap exists. In addition, the classifi-
within the quarry or more intensive lithic work- cation of site classes is probably partially de-
shop locations, pendent upon debitage density which deter-

mined this pattern. Placement of theComparison of the 26Ny4892 data with
debitage densities for Pahute and Rainier me- 26Ny4892 quarry data within these distribu-
sas (Pippin 1986:151- 158) provides a rough tions suggests that debitage density may not
frame of reference. The 26Ny4892 total sur- be useful in distinguishing functional site

classes. Since 26Ny4892 is a lithic quarry, aface collection area is 2085 grid units; 7503
much higher density of debris might be ex-pieces of debitage were found in this area for

an average of 0.035986 flakes per square me- pected, but 3.5986 flakes per 10-by-10 m unit
is not incongruous with densities from manyter. This figure isonly an approximation as cor-

rections for partial collection units were not nonquarry localities on Pahute and Rainier
made. The debitage densities for Pahute and mesas.
Rainier mesas (Pippin 1986:151-158)range Comparison of artifact densities from
from 0.000021 (26Ny3629) to 22.750000 26Ny4892 to another obsidian nodule quarry

TABLE 6-38. DEBITAGE DENSITY FREQUENCIES AND COLUMN PERCENTAGES FROM
VARIOUS SITE CLASSES ON PAHUTEAND RAINIER MESAS.

i

Debitage SiteClass
Densityper
lO-by-lO rn Biracial Special Temporary Milling
GridUnit Reduction Task Campsites Stations

# % # % # % # %

0.0001- 0.0099 4 4.3 2 3.7 4 5.1 0
0.001- 0.099 8 8.6 5 9.3 21 26.6 0
0.01 - 0.99 32 34.4 23 42.6 22 27.8 3 42.9
1.0 - 9.9 23 25.0 12 22.2 20 25.3 4 57.1
10 - 99 19 20.7 11 20.4 8 10.1 0
_.>100 6 6.5 1 1.9 4 5.1 0

i , ,,
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may provide a more relevant frame of refer- contrastwiththe 26Ny4892 assemblage. They
ence. Data from the distribution maps of the contain groundstone implements, ceramic
10% sample at the Butte Wash Site sherds, and biface thinning (tool finishing and
(26Ny3121) provide alocal comparison (Reno maintenance) debris. To a large degree, the
and Pippin 1985:119). Although the grid units rockshelters present the complementary do-
at the Butte Wash Site are four times larger in mestic assemblage that is missing at
size (20-by-20 m grid units) than the 26Ny4892. While prehistoric settlement pat-
26Ny4892 grid units, density is much lower, terns at the NTS are certainly more complex
Within the 10% surface sample at 26Ny3121, than this dichotomy suggests, the distinction
14.8% of the units had no artifacts, 75.1% had betweendomestic and nondomestic locations
1- 10 artifacts, and 10.1% had 11-20 artifacts isclearwithin this group of sites. This dichoto-
(extrapolated from Reno and Pippin mous pattern based on domestic activities is
1985:119). Both 26Ny4892 and 26Ny3121 are expected to result under conditions of small
quarries of small obsidian nodules but these social groups with family-based economies.
sites do not resemble each other on the basis Thesedata suggest that small group composi-
of debitage density. This difference is at least tion parameters may be the fundamental con-
partially a function of the surface density and ditioners of settlement and technological orga-
distribution of the obsidian nodules. Obsidian nization in Southern Nevada, especially during
resources at the Butte Wash Site are much the late Holocene.

more dispersed than at 26Ny4892. These Table6-39 presents a general summary of
comparisons indicate that the density of the assemblage which cross-classifies artifact
debitage at any locality is a function of numer- classes by material types. The data in this
ous factors: the density, distribution, and type table contrasts to those for the ButteWash Site

of toolstone available; tool manufacturing (26Ny3121) assemblage (Reno and Pippin
needs; situational problems related to gear 1985:122-123. The obsidian artifacts from

transport; technological organization; mobility 26Ny3121are comprised of about 96% flakes,
systems; and surficial geomorphology. 3% bifaces, < 1% cores, and < 1% flake tools.
Assemblage Comparisons The obsidian assemblage from 26Ny4892 ex-

Thecompositionoftheartffactassemblage hibits relativelymore debitage, fewer cores,
provides severalkeys to understandingoccu- and morebifaces. The core-to-biface ratioat
pational history at 26Ny4892. The artifact as- 26Ny3121 is about 1:3.5 versus 2:1 at
semblage is overwhelmingly represented by 26Ny4892. These inverseratios present an
the scattered debris from obsidian reduction analyticalproblem. The differences may re-
whichdefinesthesite. The absence ofceramic flect less core reduction and more biface re-

sherdsand the paucity of grindingstonesand ductionat 26Ny3121. The more sparsedistri-
burnedrocksare significant.AmonglateHolo- bution of obsidian nodulesat 26Ny'3121may
cene groups, these artifact classes are ex- have compromised its utility as a toolstone
pec'ted to reflect domestic activities and may source, and the 26Ny3121 assemblage may
correspond to residentialcamps. The lack of reflectlessquarryingactivity.Asa result,much
theseartffacts at26Ny4892 impliesthatdomes- ofthe debrisat 26Ny3121 isthe resultof main-
tic and residentiallocationswere locatedelse- tainingtransported toolstoneratherthan pro-

where. Whilethequarryhasaclosespatiairela- cureingand initiallymanufacturingtools.

tionshipto the Buckboard Mesa rockshelters, Theobsidiandebitagefrom26Ny3121 pro-
these sites are not necessarily related, videssomesupport forthisnotion. Itscompo-

However, the rockshelter assemblages sitionis about 20% decortication, 20% core
(Chapter 4 by Henton) provide an interesting reduction ("primary'), 20% biface thinning,
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TABLE6-39. CROSS TABULATIONOFARTIFACTCLASSESBYMATERIALTYPESFROM THE
26NY4892 SURFACEASSEMBLAGE.

MaterialType

Artifact Silicifigd Vein Chert/
Class Obsidian Tuff Opal Chalcedony Totals

Debitage 6862 616 18 3 7499
CI R 91.5% 8.2% 0.2% <0.1%
R IC 92.5% 98.7% 47.4% 30.0% 92.7%

Flake Tools 45 0 2 0 47
C IR 95.7% 4.3%
RIC 0.6% 5.3% 0.6%

Cores 359 7 9 0 375
C IR 95.7% 1,9% 2.4%
Ri C 4.8% 1.1% 23.7% 4.6%

Early Stage Bifaces 63 1 0 0 64
C IR 98.4% 0.6%
RIC 0.8% 0.2% 0.8%

BifaciallyEdged Flakes 43 0 0 3 46
C I R 93.5% 6.5%
RI C 0.6% 30.0% 0.6%

Late Stage Bifaces 25 0 7 3 35
C I R 71.4% 20.0% 8.6%
RI C 0.3% 18.4% 30.0% 0.4%

ProjectilePoints 19 0 2 1 22
C I R 86.4% 9.1% 4.5%
R] C 0.3% 5.3% 10.0% 0.3%

Totals 7416 624 38 10 8088
91.7% 7.7% 0.5% 0.1%

i i

Key: C !R = Column given row;RIC = rowgivencolumn.

45% indeterminate, and 5% pressure and which is transported to these lowland loca-
shatter.Thesefiguresarebasedon roughesti- tions, ltseems likelythat thesourcesof these
mates from histogramsand linegraphs pres- non obsidian cryptocrystallinesare in upland
ented by Reno and Pippin (1985:122-123). locations. Projectilepoints indicate occupa-
Compared to 26Ny4892, decortication and tions throughoutthe Holocene at 26Ny3121,
core reduction flakes are underrepresented butan absence of the Rosegate and GBS Se-
while BTFsandindeterminates are overrepre- des serves as a notable difference with
sented. Overallthere seemsto belessempha- 26Ny4892. While casual quarryingmay have
sis on quarrying at 26Ny3121 which is prob- occurredat26Ny3121,itdoesnotappeartobe
ably related to the relativescarcityof obsidian similartothe more intensivelithicprocurement
nodules compared to 2.6Ny4892. activitiesoccurringat 26Ny4892.

The occurrence of non obsidian at both Table 6-40 summarizes the biface reduc-
sites is most common among points, bifaces, tiontrajectoryat26Ny4892. The thinningindex
core reduction flakes, BTFs, and indetermi- _1) value for the single silicifiedtuff biface is
nateflakes. This pattern ,,;uggeststhatnonob- quite large compared to the obsidian which
sidian materials are common in the toolkit may indicatethisissimplya largebifacialcore.
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Table 6-40. Thinning Indices for 9ifaces from 26Ny4892.
iiiiii

ThinningIndex(grams/squarecm)

Biface Std 75th 25th
Blank Type n Mean Dev CV Median %tile %tile

Silicified
TuffBiface 1 2.43 .....
* Nodule Blank 9 1.36 0.28 0.21 1.40 1.52 1.31
* Indeterminate
Blank 38 1.33 0.38 0.28 1.32 1.43 1.10
@ No Breaks 40 1.26 0.31 0.24 1.31 1.50 1.05
* Split Nodule
Blank 16 1.2.4 0.30 0.24 1.22 1.46 1.01
* Soft Hammer
Percussion
Absent 115 1.15 0.36 0.32 1.12 1.37 0.89
@ One Break 71 1.09 0.42 0.38 1.07 1.33 0.77
* Ali Obsidian
Bifaces 151 1.06 0.36 0.34 1.03 1.31 0.76
* Edged Flake
Blank 44 1.01 0.26 0.26 1.01 1.22 0.77
Chert/
Chalcedony Bifaces 7 0.94 0.29 O.31 0.89 1.21 0.72
@ Two Breaks 36 0.91 0.25 0.27 0.89 1.05 0.69
* SoftHammer
Percussion
Present 36 0.85 0.22 0.27 0.74 0.94 0.69
* LateStage
Bifaces 25 0.82 0.20 0.24 0.81 0.94 0.69
VeinOpal
Bifaces 9 0.79 0.16 0.21 0.76 0.94 0.65
@ Three Breaks 19 0.78 0.18 0.23 0.73 0.97 0.61
@ Four Breaks 2 0.76
* Points 9 0.71 0.18 0.25 0.69 0.72 0.60

iii

Key: * Obsidian only; @ ali materialtypes combined.
n = number;Std Der = standarddeviation;CV =coefficientof variation(std. dev. x 100/mean)

Obsidian quarrying debris at 26Ny4892 is pre- tered on edged flake blanks which were then
dominantlythe resultof hard hammer percus- transportedfor further thinningand shapingat
sion. Bifaceproductionfailuresfrom softham- another (residential?)location. The use of
mer thinning and finishing are infrequent, nodulesand split nodules for biface produc-
Edged flake blanks enterthe reductiontrajec- tion was probably secondary to flake blank
tory about midway (mean TI---1.10) between manufacture. If nodules were unsuitable for
early stage bifaces (mean TI rangesfrom 1.24 flake blank productionor flakeblank cores be-
to 1.36) and finished bifaces (mean TI about came exhausted, there may have been some
0.82 to 0.71). This value indicates that about attemptsto streamthem intothe biface trajec-
halfof the bifacereduction effortmay be short tory. Breakageof the obsidianbifaces usually
cut through the use of flake blanks. Edged caused terminationof the manufacturing pro-
flake blank bifaces seem to reflect consider- cess. Multiple breakage is more common
ably more efficient use of manufacturingtime among latestage bifaces and probably repre-
and lesswastefuluse of toolstone. As a result, sents pieces which were manufactured else-
biface production at 26Ny4892 probably cen- wherebut discarded at 26Ny4892.
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7. SITE 26Ny4894: AN OBSIDIAN NODULE QUARRY
LaurieA. Walsh

Site 26Ny4894 is a diffuse lithic reduction Debitage
stationsituated on a small north-southtrend-
ing ridge above Buckboard Mesa Wash (Fig- Of the 153 flakesrecovered,three (1.8%)
ure4-1; Chapter4 by Henton). Alluvialdepos- pieces of non obsidiandebitage were identi-
its at the site area are capped by well devel- fled. Two are indeterminatevein opal flake
oped desert pavement; small obsidian nod- fragmentsand one isa grade3 (1-1/2 inch) si-
ulesandpebblesarea componentofthe pave- licifiedtuffcore reductionflake. The obsidian
ment. The site is located north of the junction debitageassemblage from 26Ny4894 is sum-
of the BuckboardMesaand18-03 roads;these marized inTable 7-1. The spatial distribution
road bedsandthe new BuckboardMesaRoad of these artifactsishomogeneouswithout any
bedto the northhavetruncatedthe originalsite discernibleconcentrations. The average fre-
boundaries (Henton 1986b). The remaining quency of flakes per unit is 4.6; the range is
portion of the site is roughly triangular and from 1 to 12 flakesper 10-by-10 m unit.
measures 60 m north-south by 120 m east-
west. Cores

Surface Collection Eleven obsidian cores were recovered
from thesite. Four(36.3%) areclassifiedas in-

Fifty-three 10-by-10 m collection units cipientand7(63.4%)asmultidirectional. Nine
were systematically collected. Seventeen (81.8%) of these artifactsexhibit1-50% corti-
(32%) of these contained no cultural material, cal coverage, and 2 (18.2%) exhibit 51-99%
Atotal of 165 lithicartifacts werecollectedfrom coverage;10 (91%) coreshavea singlecortex
the surface of 26Ny4894:153 (92.7%) pieces relict and 1 specimen has 2 (9%) relicts.
of debitage, 11 (6.6%) cores, and 1 (0.6%) bi- Among identifiablenucleustypes, 2 (18.2 %)
face. Withthe exceptionof 3 (1.8%) flakes, ali specimens have been manufactured on
ofthe artifacts areobsidian. Allofthetoolstone flakes, 2 (18.2%) on split cobbles, and 2
materialsoccur inthe immediatevicinityof the (18.2%) on nodules. Theaveragecoredimen-
site. sions are 36-by-30-by-13 mm. Weight

TABLE 7-1. SUMMARY OF OBSIDIAN FLAKETYPE AND SIZE AT26NY4894.

FlakeType

Decorti- Core Biface Indeter-
SizeGrade cation Reduct. Thinning rninate Total

n Jnt% n Jnt% n Jnt% n Jnt% n Jnt%

1 (> 2") 0 0 0 0 0
2 (1/2") 5 3.3 1 0.6 0 0 6 4.0
3 (1/2-1") 56 37.3 32 21.3 10 6.6 15 10.1 113 75.3
4 (1/4-1/2") 10 6.6 10 6.6 4 2.6 7 4.6 31 20.6

Total 71 47.3 43 28.9 14 9.3 22 14.6 150

Key: Jnt%=overallpercentage
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ranges from 4.2 to 35.6 g; the averageweight tion of relatively large flakes from at least two
is 16.7 g. types of cores. The cores at this locality are

Bifaces generally lozenge shaped with flakes removed
from opposite faces. This reduction technique

A single, obsidian, late stage biface was maintains the maximum dimensions of the raw
recovered from 26Ny4894. This proximal frag- material allowing for the production of larger
ment was manufactured on a flake measuring flakes. The dearth of flakes greater than 2 in-
15-by-23-by-3 mm and weighing 1.4 g. ches may be relatedto the size ofthe raw ma-

Summary and Discussion terial and/or the selection of such flakes as

The presenceof 14 (9.3%) piecesofobsid- blanks. The lack of flakes less than 1/4 inch
iandebitageclassifiedasbifacethinningflakes may bedue to thesuccessfulremovalof larger
and a single biface fragment demonstrates flakes and/or postdepositionalagents that re-
that some bifacial reduction occurred at the moved those flakesfrom the surface.

site. The lack of pressureflakes indicatesthat In summary, 26Ny4894 appears to repre-
little,ifany,finishingworkand/ortool rejuvena- senta localitythatfocused on the reductionof
tion took place, locallyavailableobsidiannodulesfor the pro-

Perhapsthe most distinctiveaspect of duction of flakes. Additionally,obsidian nod-
thisassemblage is the clusteringof flakes by ules, cores,and flakescould have beentrans-
type and size. One hundred fourteen pieces ported elsewherefor reduction. Some flakes
(76.2%) of debitage are classified as decor- may have entered a biracial reduction se-
tication and core reduction flakes. One quence at the site, or intermediate stage bi-
hundred thirteen (75.3%) are 1/2-1 inch in facesmay havebeencarried in. However,the
size. Over half (n= 88, 59%) of the pieces of relative importance of bifacial reduction ap-
debitagearecomprisedof 1/2-1 inchesdecor- pears to be less significantthan core reduc-
tication and core reduction flakes. The pre- tion. There is no evidencethat pressurework
ponderance of flakes of this size and the pat- took place. The threenonobsidianflakesindi-
terns evidenton the cores suggestthatthe re- cate that limited reduction of non obsidian
ductionsystematthissiteinvolvedtheproduc- piecesmay have occurred atthis location.
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8. THE 18-03 ROAD SITES: OBSIDIAN QUARRY SCATTERS
LaurieA. Walsh

A seriesof sites (numbered consecutively 26Ny5431 and 26Ny5442. Although these
26Ny5431-5442) northofthe 18-03 Roadwere projectilepoints may be 9000 years old (Hen-
sampled for surface artifacts (Figure 4-1; ton and Pippin 1988:18), the associated arti-
Chapter4 byHenton). These sitesaresituated facts are assumed to be younger. However,
on north-south trending ridges separated by casualuseofthese obsidiannodulesbyearlier
ephemeral drainages that dissectalluvialde- peoples cannot be discounted. These points
posits (Reno 1987). Well-developed desert aredescribed below and metric informationis
pavement has formed on ridgetop deposits, providedin Table8-3.

and gravel-sizedobsidian nodulesare a com- TvDe"Great BasinStemmed Series
ponentof thepavement. Northernboundaries "

Numberof Specimens:2of the sites are not defined, and southern
boundariesare determined bythe 18-03 Road ReferenceNumbers:26Ny5431-1-1;
cut. A30-by-30 m collectiongridwassystem- 26Ny5442-7-1
atically examined and collected at each site, Figure:6-22
and an additional four 10-by- 10 m unitswere Material"Obsidian

collected at 26Ny5431. The 336 lithicartifacts HydrationRims: mean 8.94 microns,rangecollected from these sites are summarizedin
Tables8-1 and 8-2. 11.38-6.5 microns

Comments: Specimen 26Ny5431-1-1 has
Projectile Points beenreworkedand batteredon theblade. The

Two projectilepointswere recoveredfrom baseexhibitssteepwell-ground bevelson op-
the 18-03 Roadsurvey.Great BasinStemmed posite faces of the stem margins and a re-
projectile points were recovered from both touched transverse hinge fracture that trun-

TABLE 8-1. SUMMARY OF LITHIC ARTIFACTSFROM THE 18-03 ROAD SITES.
ii ii i

Biracial nonobsidian Obsidian Flake
Cores Artifacts Debitage Debitage Tools Total

Site n % n % n % n % n % n

26Ny5431 1 6.2 1 6.2 5 31.2 9 56.2 0 6
26Ny5432 0 1 50.0 0 1 50.0 0 2
26Ny5433 0 0 4 66.6 2 33.3 0 6
26Ny5434 5 27.7 0 0 13 72.2 0 18
26Ny5435 7 18.9 2 5.4 1 2.7 27 72.9 0 37
26Ny5436 0 0 0 2 100.0 0 2
26Ny5437 7 7.6 1 1.0 7 7.6 76 82.6 1 1.0 92
26Ny5438 2 13.3 1 6.6 1 6.6 11 73.3 0 15
26Ny5439 3 10.0 0 4 13.3 23 76.6 0 0
26Ny5440 3 9.3 0 1 3.1 28 87.5 0 32
26Ny5441 8 11.1 3 4.1 2 2.7 59 81.9 0 72
26Ny5442 4 28.5 2 14.2 1 7.1 7 50.0 0 14

Total 40 11.9 11 3.2 26 7.7 258 76.7 1 0.3 336
i

Key: n = number, % = percentagebasedon rowcount,
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TABLE 8-2. SUMMARY OF DEBITAGE FROM THE 18-03 ROAD SITES.
ii ,i

Graded Screen Mesh Size
> 2" 1-2" 1/2-1" 1/4-1/2" < 1/4" Total

Site n % n % n % n % n % n

26Ny5431 0 2 14.2 10 71.4 2 14.2 0 14
26Ny5432 0 0 1 100.0 0 0 1
26Ny5433 0 0 4 66.6 1 16.6 1 16.6 6
26Ny5434 0 4 30.7 7 53.8 2 15.3 0 13
26Ny5435 0 2 7.1 23 82.0 3 10.7 0 28
26Ny5436 0 0 2 100.0 0 0 2
26Ny5437 2 2.4 16 19.2 56 67.4 8 9.6 1 1.2 83
26Ny5438 0 2 16.6 7 58.3 3 25.0 0 12
26Ny5439 0 2 7.4 22 81.4 2 7.4 1 3.7 27
26Ny5440 0 4 13.7 0 9 65.5 6 20.6 29
26Ny5441 0 6 9.8 38 62.2 17 27.8 0 61
26Ny5442 0 0 8 100.0 0 0 8

Total 2 0.7 38 13.3 177 62.3 57 20.0 9 3.1 284
• li

Key: n=number;,% =percentagebasedonrowcount

TABLE 8-3. METRIC ATTRIBUTES OF PROJECTILE POINTS FROM THE 18-03 ROAD

SURVEY (MM/G).
i i i

Site Ref Spc L W NW BW MSW SL BT ST WT

5431 1 1 - 26.1 20.9 19.9 26.1 - 7.1 6.4 7.8
5442 7 1 - 30.0 19.5 19.2 30.0 16.6 8.4 5.5 8.8

i i

Key: L= length;W=wictth;NW= neckwidth;BW=basewidth;MSW=maximumshoulderwidth;SL=stem
length;BT= bladethickness;ST=stemthickness;WT= weight.

cates the bevels. The hydration rim reading on 26Ny4894. Debitage comprises 84.4%

this specimen is 6.5 microns. Specimen (n=284) of the assemblages, followed by

26Ny5442-7-1 exhibits an impact flute snap cores (n =40, 11.9%), bifaces (n= 11, 3.2%),
on the blade and no reworking on the blade or and flake tools (n = 1, 0.3%). Obsidian com-

stem. This specimen exhibits the greatest hy- prises 91.7% of these collections, followed by
dration rim reading of ali the points with 11.38 silicifiedtuff and vein opal (8.3%). Surface re-

microns. This difference may indicate that this mains at site 26Ny4892 have nearly the same

obsidian has hydrated at a faster rate because proportions of toolstone: 91.7% obsidian and
it is not local. Both specimens are weathered. 8.2% silicified tuff and vein opal (Chapter 6 by

Amick). However, there are some differences
Summary and Discussion between frequencies of artifact classes at

For the most part, these sites can be de- 26Ny4892 and the 18-03 road sites. Debitage
scribed as obsidian nodule procurement and comprises 93.3% of the 26Ny4892 assem-
reduction localities similar to 26Ny4892 and blage and cores 4.7%. The 18-03 Road as-

96

mmMmL



semblages have higher proportions of cores These sitesare probably related to the obsidi-
and relatively fewer flakes. Debitage size an procurement activity in the area, but how
classes are comparable to 26Ny4892, with the they are related is not clear.

exception of the 1-2" class: the 18-03 road In summary, of 12 sites investigated along
sites have a greater proportion (9.7%) ofthese the 18-03 Road, 9 (26Ny5431, 26Ny5434,
flakes. 26Ny5435, 26Ny5437-5442) are described as

If large flakes were selected for further re- obsidian quarrying localities. Apparently, bifa-
duction at these sites as they appear to have cial reduction was not a significantactivity in
been at 26Ny4892, then debitage proportions thisarea as onlyeight bifaces were recovered
shouldbe comparable. The differencein rela- from 6 sites. Relativeto sites 26Ny4892 and
tiveproportionsmay be a reflectionofa reduc- 26Ny4894,thesitesinthisareawere notinten-
tive strategy less intensivelyfocused on flake sively used. The distribution of available
production in an area with relativelydiffuse toolstone inthis area is diffuse,and perhaps
toolstone. Alternatively,sampling bias may thedensityof artifactsat these sitesis a func-
have affected the results, tionof toolstoneavailability. These siteswere

notfullyrecordedandwere sampledonlynear
Three sites are not describedas obsidian the 18-03 Road for mitigation purposes.

quarrying localities: 26Ny5433 contains no Therefore,the informationthat can bederived
flaked artifacts and isdominatedbynonobsid- from thesesitesis limited. However,compar-
iandebitage, 26Ny5432 iscomposedofan ob- ingthese sitesto 26Ny4892 hasenabled usto
sidian flake and early stage biface, and betterdescribe possible prehistoricactivities
26Ny5436 iscomprisedof twoobsidianflakes, inthevicinity.
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9. OBSIDIAN HYDRATION ANALYSIS OF THE
BUCKBOARD MESA ROAD PROJECT SURFACE COLLECTED ARTIFACTS

Janis Klimowicz

In desert areas such as the Great Basin, were alsoanalyzed,andan evaluationofmea-
obsidian hydration analysis is oftentimes the surabledifferencesin hydrationrim thickness
only method available for differentiatingdis- betweenthe initiallyflakedsurfaceofan artifact
crete archaeological events within and be- and the reworkedarea on the same sideof an
tween surfacesites, ltmay bethe onlymethod artifactwas attempted. How these reworked
available for establishing chronologicalcon- specimensfit intothe time frame established
trol, since many sites in arid regions lack for the debitageand the projectile pointswas
stratigraphyand preserved organic materials of particularinterest.

for radiocarbondating. The method can be The Hydration Process
used to establish the sequence of types of
lithic artifacts by providing a relatively large During a study of volcanicglasses, Ross
number of readingsso that the artifactsindif- and Smith (1955) discoveredthat the surface
ferent areas of a single site may be distin- of obsidianundergoes a chemicaland physi-
guisheclas beingof differentorsimilarages. In caichange knownas hydration.That is, newly
areas of lithic tool manufacture, the relative formed obsidiansandfreshlyexposedobsidi-
abundance of obsidian may provide a large an surfaces absorb water from the environ-
sample from which one can determinediffer- ment to form a hydrated surface layer that
ences in site usage over a span of time. thickenswith time. This layer has a greater

density and thus a different refractive index
The purpose of obsidian hydrationanaly- than the rest of the mass because of the ab-

sis of the artifacts from the Buckboard Mesa sorbed moisture. Most obsidians originally
Roadprojectwasnotto determinean absolute contain between 0.1% to 0.3% water ab-
chronologicalage for the artifacts, but to ex- sorbed duringthe cooling process, while the
amine the relativeages between the artifacts hydrated portion alone may contain up to
analyzed. Several variables are still uncon- 3.5% water (MichelsandTsong1980). Thisin-
trolled in the Buckboard Mesa Road project crease in moisture content produces a bire-
study, so absolute chronometric ages cannot fringentstrainbetween the hydrated and non-
be attributed to the artifacts that were ex- hydratedportionsof theobsidian. Thus,when
amined. Atthe time of this report, sourcingof prepared as a thin section, the hydrated rimtheobsidianhasnotbeen done. Therefore,no

can be measured under an optical micro-
exact ages can be assigned to the hydration scope.
readingsuntilthe obsidian is sourcedand the
rate at which the specificobsidian hydratesis The processofhydrationbeginseachtime
determined, a frashsurface isexposedto the atmosphere.

lt continues untilthe point of saturation has
Research Design been reached, at which time the mechanical

Three interrelated facets of the project strainbetween the hydratedand nonhydrated
were examined through hydration analysis, portionsmaybesogreatthatthehydratedpor-
Projectilepointswere analyzed in an attempt tionspallsoffandthe processof hydrationbe-
to determine the occupational historyof the gins again. Obsidian absorbs atmospheric
BuckboardMesaRoad project. Debitagefrom moistureatfixedrates (varyingfrom sourceto
three separate grid units within a single site source) irrespectiveof the relativehumidityof
(26Ny4892) was evaluatedto determinea par- itssurroundings.There is enough moisturein
tial chronologyof site use. Reworkedartifacts anyenvironmentto maintaina constantrate of
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hydration. However, besides time, tempera- Analytical Procedures
ture and chemical compositionalso affectthe Debitage
rate of hydration.

Sixtyobsidianflakes from 26Ny4892 were
Temperatureisan importantvariablewhich submittedfor hydrationanalysis,representing

is difficultto controlin archaeologicalsites. A three spatiallyseparate areas. Twentyflakes
greater mean temperature increasesthe rate were chosenfrom each surfacecollectiongrid
at which obsidian hydrates. Ambrose (1976) unit (890N 1160E, 980N 860E, and 1190N
and Michels (1973) state that each one-de- 1000E). PreparedslidesarecuratedattheDes-
gree-centigrade increaseinambient tempera- ert Research Institute, Quaternary Sciences
ture resultsin an approximate 10% change in Center, Obsidian HydrationLaboratory (DRI-
the rateof hydration,suggestingthat hydration QSC-OHL) under specimenaccession num-
isindeedvery sensitiveto temperature_quctua- bers QSCIOHL- 1-40 and QSC/OHL-47-66.
tions over a periodof time. Projectile Points

Since it was discoveredearly on inhydra- Eighteentypableprojectilepointsand four
tion studiesthat the chemical constituencyof projectilepoint fragments from four separate
differentobsidianflowsaffectshydrationrates, sites from the Buckboard Mesa Road project
much of the focus of hydration studies has were submitted for hydration analysis. Ali
turned to sourcingdifferentobsidians. As an specimens were surface finds. Table 9-1
example of chemical sensitivity, Ambrose shows the sitesand the associatedprojectile
(1976) noted that certain chemical compo- pointssubmitted. Preparedslidesarecurated

atthe DRI-QSC-OHL underspecimenacces-
nents such as sodium, potassium, and hy- sion numbers QSC/OHL-105-124 and QSC/
droxyl have a positive effect on hydration, OHL-126-130.
while otherssuch as ironand calciumtend to
reduce the rate of hydration. Based on the Reworked Artifacts
work being done on the chemical sourcingof Seventeen reworked specimens from
obsidian,and theairand surfacetemperatures 26Ny4892 were submittedfor hydrationanaly-
at different sites, it has been noted that the sis. Two cutswere made on each specimen,
rates of hydration between sources can vary producinga totalof 34 preparedthin sections.
as much as one micron per 160 years to one The first cut was made on the initiallyflaked
micron per 1000 years (Clark 1984; Friedmar, surface; the second was made on a surface
1968; Hughes 1988; Meighan and Haynes showinglater, more recentworking. The pre-
1970; Stevenson, Carpenter, and Scheetz paredslidesarecuratedattheDRI-QSC-OHL
1989). Bowman, Asaro, and Perlman (1973) under specimen accession numbers QSC/
also note that an individualobsidian flowcan OHL-67-88 and QSC/OHL-93-104.
show considerable variationin chemicalcom-

position, indicatingthat the rate of hydration Methodology
may also varywithina singleflow. Ali specimens were initiallyexamined for

surface abrasionand patination,factors which
See Ericson, Mackenzie, and Berger could have removed a portionof the hydrated

(1976), Friedman and Smith (1960), Jackson surface. The surface conclitionof an artifact
(1984), Michels (1973), Michels and Tsong was noted in the data records. A thin section
(1980), and Ross and Smith (1955) for a more location was deemed appropriate if it had a
complete andtechnicaldiscussiononthe pro- flake scaron at leastone surface. Two parallel
cess of hydration, cuts were made approximately 2 mm apart
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TABLE 9-1. OBSIDIAN PROJECTILE POINT DISTRIBUTION BYSITE.
ma ii ii

Site Series Frequency

26Ny4875 Gatecltff 1

26Ny4892 Desert Si_4H'_3tled 1
Rosegate 4
Gatecliff 3
Pinto 1
Humboldt 1
Great Basin Stemmt,'d 2
Medium Side-notched 1
Indeterminate Bifurcate Base 4

Fragments 2

26Ny5431 Great Basin Stemmed 1

26Ny5442 Great Basin Stemmed 1
nii ii

and 4-5 mm deep at an appropriate location measurement error of • 0.2 micron,=,is pres-
along theedge of eachspecimenwitha4-inch, ent on every reading because of the optical
diamond-impregnated, circular blade limitationsof the microscopy (Michels 1965;
mounted on a lapidarytrim saw. Scheetz and Stevenson1988).

The wedge createdbythese cutswasthen Four measurements were taken along
removed and initially ground down using each edge of the four specimensthat had two
600-grit silicon-carbide abrasiveto eliminate edges with hydration rims for a total of eight

measurements. An attempt was made to ap-the microchipping and pitting which occurs
during the cutting process, and to thin the ply a two-sample, two-tailed difference of
specimen. The specimen was then mounted means t-test to determine the probabilitythat
onto a standard petrographic microscope thedifferencesbetween readingson both sur-
slide using Lakeside cement with the freshly faces are chance occurrences (e.g., Jackson
ground surface mounted against the slide, lt 1985). However,since the sample sizeswere
was ground down untila finalthicknessof be- small, the statisticalresults may not be reli-
tween 30 to 50 micronswas reached. When able. Other statistical applications were at-
the thinningprocesswascompleted, a protec- tempted, but again the small sample sizes
tive glass coverslipwas applied, make their meaning unclear. In most cases,

the individualedges of the thin sectionswere
The sectionswere then examined usinga nottreated as unique entities. The means for

Nikon petrographic optical microscope. The bothedgeswere combinedforeach specimen
dm and edge on each specimen were initially as reported in Tables 9-2 and 9-3 for the
examined usinga 100-powerobjective,oil im- debitage and the orojectile points. The only
mersion lens, after which time the hydration comparison of single-sided measurements
rimswere measuredusinga 100-powerobjec- are from the reworked specimens where the
tive, oil immersion lens with a 10x Nikonfilar means from the dorsal or ventral sides have
micrometer attachmenteyepiece. An inherent been correlated,as showninTable 9-4.
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TAB!.E-_-2. SUMMARY OF OBSIDIAN HYDRATION DATA FOR 26NY4892 DEBITAGE.

LEVEL OF MAGNIFICATION IS 1000X. (Measurements in Microns. )
Mean Rim

Reference OHL Artifact Thickness
Number* Number Type mean StclDev

797-01 01 flake 2.88+ .6
797-02 02 flake NVH
797-02 03 flake 3.25 + .5
797-03 04 flake 2.88 + .4
797-03 05 flake 1.88 + .3
797-03 06 flake 2.83 + .7
797-04 07 flake 1.97_-I:. .5
797-04 08 flake 1.67 + .3
797-05 09 flake NVH
797-05 10 flake 3.45 + .8
797-08 11 flake 4.50 .¢. .4
797-07 12 flake 3.77 + .6
797-07 13 flake 5.03 + .7
797-07 14 flake 3.45 + .5
797-09 15 flake 3.30 + .6
797-10 16 flake 1.63+ .2
797-11 17 flake 1.93+ .8
797-12 18 flake 1.37 + .2
797-13 19 flake 2.83 + .6
797-14 20 flake 2.56 + .8
1025-01 21 flake 2.25 + .4
1025-01 22 flake 3.48 + .9
1025-02 23 flake 3.25 _+_ .4
1025-03 24 flake 1.87+ .6
1025-04 25 flake 3.50 + .2
1025-05 26 flake 1.48+ .3
1025-05 27 flake NVH
1026-06 28 flake 1.50+ .2
1025-06 29 flake 1.92 + .3
1025-06 30 flake 1.67 + .2
1025-07 31 flake 1.65 + .3
1025-07 32 flake 1.67 + .2
1025-07 33 flake NVH
1025-08 34 flake 1.70 + .4
1025-09 35 flake 1.82 + .4
1025-10 36 flake 1.40 + .3
1025-11 37 flake 1.48 +t:. .3
1025-11 38 flake 1.38 + .3
1025-12 39 flake 2.03 + .2
1025-12 40 flake 1.23 + .2
11201-3 48 flake 2.17 + .5
1120-14 49 flake 2.90 _-I:. .2
1120-14 50 flake 2.68+ .3
1120-15 51 flake 2.08+ .2
1120-15 52 flake 2.40+ .6
11201-6 53 flake 2.00 + .3
1120-17 54 flake 3.48+. 4
1120-17 55 flake 2.38+ .2
1120-18 56 flake 2.65+ .3
1120-19 57 flake 2.20 + .4
1120-20 58 flake 2.60 + .5
1120-21 59 flake 2.40 + .2
1120-21 60 flake 1.62 + .4
1120-23 61 flake 2.10 + .5
1120-24 62 flake 2.18 + .2
1120-25 63 flake NVH
1120-25 64 flake 1.23+ .3
1120-26 65 flake 3.10 + .3
1120-27 66 flake 1.90+ .3

Key:= NVH= NoVisibleHydrationRim;OHL= ObsidianHydrationLaboratory;"= ReferenceNumber797isgdd_un_R890N1160E;"
= ReferenceNumber1025is gridunit980N8C_.._E;"=ReferenceNumber1120isclridunit1190N10OOE
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TABLE 9-3. SUMMARY OF OBSIDIAN HYDRATION DATt. FOR PROJECTILE POINTS
FROM THE BUCKBOARD MESA ROAD PROJECT. (Measurements in Microns.)ii

Mean Rim
Reference OHL Thickness
Number Number Artifact Type x r

1-1 122 Gatecliff Split Stem 2.52 ..-I:..2

856-1 111 Desert Side-not_ 2.38 ..-I:..3
392-1 106 I:k:w,egate 2.40 _-I:. •
400 - 1 107 Rosegate 2.17 _-P_..2
1704-1 117 Rosegate 2.75 _-p...2
1708-1 118 Rosegate 3.25 _t:..3
556-1 108 Gatecllff Split Stem 3.18 ..-P...3
1740-1 120 Gatecliff Split Stem NVH
1018-1 130 Gatecliff Contracting Stem 3.00 -1- .5
1750-1 121 Poss. Medium Side-notched 5.80 + .5
1097-1 112 Humboldt 6.67 + .6
1533-1 114 Pinto 6.98 -1- .2
788-8 110 Great Basin Stemmed 6.98 + .2
790-1 127 Great Basin Stemmed 8.17_-P...4
346-1 105 Indeterminate bifurcate base 7.13 _ .7
1627-1 115 Indeterminate bifurcate base 1,60 + .3
1106-1 113 indeterminate bifurcate base 3.68 + .5
1678-1 116 indeterminate bifurz:ate base 3.70 + .2
643-1 109 Indeterminate fra0ment 4.15 ..-P...4
1720-1 119 Indeterminate fragment 2.70 _+...2

1-1 123 Great Basin Stemmed 6.50 _-P...3

7-1 124 Great Basin Stemmed 11.38 + .3
i

Key: NVH = No VisibleHydra'donRim; OHL = ObsidianHydrat_q Laboratory

TABLE 9-4. SAMESIDE COMPARISONS OF HYDRATION RIMS FOR REWORKED ARTI-

FACTS FROM 26NY4892. (Measurements in Microns.)
=1

Heavily Ughtly Fresh Later
Reference OHL Weathered Weathered Surface Fresh
Number Number Surface Surface (Unweathered) Surface

236-2 71-72 NVH 1.7
264-14 67-68 7.7 3.8
747-6 73-74 2.4 3.0
785-26 69-70 1.9 2.3
789-7 95-96 4.5 1.7
825-11 97-98 2.1 1.3

2.1 1.6
909-10 99-100 2.7 2.2
918-4 77-78 2.4 2.4
939-7 79-80 2.3 2.3
1007-5 101-102 NVH NVH
1050-6 81-82 2.4 1.8
1175-1 83- 84 5.3 2.7
1197-1 75-76 3.1 3.0
1217-1 103-104 3.1 2.7
1232-1 85-86 3.1 2.8
1484-1 87-88 4.0 3.2
1507-1 93- 94 4.5 1.3

Key: NVH= No Visible HydrationRim; OHL= ObsidianHydra'donLaborat_
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Analysis of the Occupational History two sides are averaged, and the mean is as-
sumedto bethemostaccuratemeasurement.

Several key factors may affectthe rate of In the case of the reworked artifacts, only a
hydration of the obsidian at the Buckboard singleside is examined.
Mesa Road project. Since ambient tempera-
tureisgreatlyaffected byaltitude,forexample, MichelsandTsong(1980:411)suggestus-
elevation has been suggested as one of the ing hydrationmeasurementsas an unbiased
factors that may alter the rate of hydrationin procedure for segregatingartifacts (from sur-
Great Basin obsidian artifacts. Meighan face sitesor from poorly stratifiedor unstrati-
(1981:221) notesthat preliminaryunpublished fled subsurfacedeposits)intoanalytically use-
studiesdocumenta marked slowingofobsidi- ful units of association. They propose estab-
an hydrationat higherelevations,possiblythe lishingarbitrarymicronranges andtreatingali
resultof lowertemperatures. The averageele- hydrationvalues falling within each of those
vation for the project area is approximately ranges as being associatedinsome definable
5400 ft. While the variation in elevation be- sense. Forthisstudy,arbitraryunitseach con-

tweenthe differentsitesexamined throughhy- taining a range of 0.5 micronshave been es-
tablished. The firstunit containsali hydrationdrationanalysisis estimatedat • 80 ft, it is as-

sumed that this de,_reeof differencein eleva- values of 1-1.4 microns, the second 1.5-1.9
tionwould not significantlyaffectthe individual microns, and so on up to 11.0-11.4 microns,
rates of hydration, producing21 separatedivisions.

Vegetation cover is another factor which Projectile Points
may influencehydrationratessincevegetation Projectilepointsfrom four siteswere sub-
influencesthe microclimatewhere the obsidi- mitted for hydrationanalysis. The sites and
an islocated. The vegetationcover inthe proj- number of artifactssubmittedwere as follows;
ect area has been estimated at approximately 26Ny4875(n= 1),26Ny4892(n= 19),26Ny5431
25%, which suggests that solar exposure (n= 1), and 26Ny5442 (n= 1). The hydration

measurementsfrom 14 projectilepointsfromwouldhave beenrelativelyhighforali ofthear-
tifacts. Also,because ali artifacts were located these sitesare plottedin Figure9-1. The re-
on south-facing slopestheirratesof hydration malnder ofthe artifactswere not plotted. Two
should be similar. Southern exposurewould are considered indeterminate (untypable)
result in a relativelyhigher surface tempera- fragments. These includeQSC/OHL-109 and

119 (Table 9-3). Additional artifacts not in-ture, as compared to other slopes, and may
mean that these artifacts hydrated at a faster cluded in Figure 9-1 consistof four artifacts
ratethan ifthey hadbeen buried. Since ali arti- classifiedas indeterminatebifurcatebase pro-
facts were surficial they may have been ex- jectile points, (QSC/OHL-105, 113, 115, and
posed to eolian processes as weil. Since ex- 116), and one artifactwhichhad no visiblehy-
posure and elevation among the artifact dration rim (QSC/OHL-120).
classesareali similar,the localconditionsmay The projectilepointanalysis roughly cali-
have affected ali artifacts equally. However, brates time for the hydrationmeasurements
some of the hydration readings may be mis- throughcross-dating. However,since sourc-
leading,and assumptionsabout relativeages ingof the obsidianswas not done at this site,
should be made with caution sincethe hydra- noprecisechronologicaltimecanbe assigned
tion rims on dorsal and ventral surfacesmay to the hydrationmeasurements. A compari-
not beequal, possiblydue eitherto eolianero- sonofthehydrationrimsamong thedebitage,
sionor to the mechanics ofthin sectionprepa- the reworkedartifacts,andtheprojectilepoints
ration. Since these factors cannot be con- may bejustifiedsincethe depositionalhistory
trolled, the hydrationmeasurements from the was probably very similar for these artifact
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DSN Rosegat_ Gatecliff Pinto Humboldt GBS

(n = 1) (n = 4) (n = 3) (n = 1) (n = 1) (n = 4)
microns
1.0- 1.4
1.5 u 1.9

2.0- 2.4 BI
2.5-2.9 II II
3.0 - 3.4

3.s-3.9 II mm
4.0 - 4.4
4.5 - 4.9
5.0 - 5,4
5.5 - 5.9

6.0 - 6.4
6.5 - 6.9

7.0 - 7.4 IB BIB
7s- 7.9 II II
8.O- 8.4
8.5 - 8.9
9.0 - 9.4 IB

9.5 - 9.9
10.0-10.4

10.5-10.9
11.0-11.4
11.5-11,9

B

Figure 9-1. Summary of obsidian hydration data for projectile points from the Buckboard Mesa
Road project.

classes. The projectile points were surface Debitage
finds, so they have undergone environmental

Samples from three different grid units
conditions similar to the debitage and re-

within a single site (26Ny4892) were examined
worked artifacts, to determine if each grid unit was the result of a

These results are tentative because only a discrete archaeological event, and to deter-
small number of projectile points were ana- mine the archaeological relationships be-

lyzed. However, the general trend presented in tween the grid units. The areas were selected
Figure 9-1 is suggestive of point chronologies on the basis of artifact density. A grid unit was
presented by Elston (1982), Jennings (1986), deemed sufficient as a sample if it had a mini-
Lyneis (1982b), and Thomas (1982) and may mum of 20 obsidian flakes to submit for hydra-
range from about 10,000 years to historic tionanalysis. Therefore, three areas with high
times, concentrations of debitage were selected.
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Grid unit 890N 1160E was located at an first6 ranges; 1.0-1.4 microns, 1.5-1.9 mi-
elevation of approximately 5462 feet on a crons, 2.0-2.4 microns, 2.5-2.9 microns,
south facing _iope. Grid unit 980N 860E was 3.0-3.4 microns,and 3.5-3.9 microns. The
located at an elevationof approximately5460 modal rim thicknessfor grid unit 980N 860E
feet on a steep south facing slope. Grid unit assemblageisinthe 1.5-1.9 micronrange, in-
1190N 1000E was located at approximately dicatingthat it may be the most recently uti-
5475 feet on a slope facing south southeast lizedof the threeareas examined. The hydra-
(Figure 6-1). The variationin elevationof 15 tion measurementssuggest that obsidian re-
feet between the grid units at 26Ny4892 is duction near grid unit 1190N 1000E was in-
probably insignificant, creasingat aboutthe timethat obsidianreduc-

Table 9-2 summarizes the information tionneargridunit980N 860E wasdroppingoff.
gathered on the 60 flakessubmittedfor hydra- The debitage associated with grid number
tion analysis.A combined mean and standard 890N 1160Ehasa relativelylowbut steadyac-
deviation for the eight individual hydration cumulation that indicates that it was used
readingsis shownfor each specimen. Seven- roughlycontemporaneouslywiththe othertwo
ty percent (n= 42) of the sample have hydra- areasstudied,butthisarea was also usedlat-
tion rims visible on both sides while 22 % er. This scattered distribution of hydration
(n= 13) have rims visible on only one side. measurementsindicatesthat obsidian reduc-
Ninety-two percent have a rim visible on at tioninthisareamayalwayshavebeenrelative-
leastone side of the thinsection. This may be ly low. lt appearsthat grid units 1190N 1000
due to either eolian erosionor the mechanics and 980N 860E bothrepresenta singlereduc-
of thin section preparation. Fiveof the speci- tion episodewhilegrid unit 890N 1160E may
mens(QSC/OHL- 14-17, 23) haveabnormally representseveralsmall reductionepisodes.
large hydration bands on one side due to the As demonstratedhere, hydrationanalysis
presence of cortex. The cortical measure- has allowedthe assignmentof a relativetime
ments are not included inthe mean rim mea- frame to obsidian exploitation at 26Ny4892.
surements. This chronologicaldimension allows recon-

If the frequency of mean distributionfor structionof the depositionalhistoryand pre-
each of the three areas of concentrationisex- historicoccupationof the area.

amined, it is evidentthat for two of the areasof If measurements from the debitage are
concentration (grid units 980N 860E and consideredinlightof the projectilepointchro-
1190N 1000E) there appear to be temporally nology,itappearsthatlocalobsidianreduction
limited occupation(s) The third area (gridunit occurredrelativelyrecentlyand probablyrep-
890N 1160E) appears to reflecta historyof re- resents extensiveexploitation since the last
occupation for this portionof the site (Figure 3000 years. Debitage from grid unit 980N
9-2). lt must be remembered, however,that 860Eisthemostrecentandmay representde.
thegridunitsare imposedcollectionareasthat brisfrom about 1000 years ago when Desert
may or may not have anything to do withthe Side-notchedpointswere in use. The bulkof
actual distributionof debitage. The reduction debrisfromgridunit1190N 1000Ewascreated
sequences represented by the debitage may laterintime, possiblybetween 1000 and2000
have been bisected by grid unitswhichwould years ago when Rosegate projectile points
tend to give an incomplete picture of the rela- and morerecentlywhen DesertSide-notched
tive seriationof the area as portrayedthrough projectilepointswere in use. Debitage from
the obsidian hydration measurements, gridunit890N 1160Eshows manufactureover

Hydration measurements fall into 8 of the an extended periodof time, possiblycovering
21 divisions,b_rtare concentrated withinthe the last 3000 years. Obsidian reduction near
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Grid Unit 890N 1160E (n= 18)

frequency
1 2 3 4 5 6 78 9 10 11 12 13 14 15

microns

1.0- 1.4 m ._
1.5- 1.9
2.0 - 2.4
2.5- 2.9

3.0-3.4 _3.5- 3.9
4.0 - 4.4
4.5 - 4.9
s.o- 5.9 m

Grid Unit 980N 860E (n= 18)

frequency
1 23 456789 1011 12131415

microns

1.0- 1.4 I"___;_'_" _'_':_........_ _2.0-2.4
2.5 - 2.9
3.0- 3.4 _
3.5- 3.9
4.0-4.4
4.5 - 4.9
5.0 - 5.9

Grid Unit 1190N 1000E (n= 18)

frequency
1 2 3 4 5 6 7 8 9 1011 1213 1415

microns

1.0- 1.4 __"
1.5- 1.9 .........
2.0 - 2.4
2.5- 2.9 __3
3.0- 3.4
3.5- 3.9
4.0 - 4.4
4.5 - 4.9
5.0 - 5.9

Figure9-2. Obisidianhydrationmeasurementsof surfacedebitagefrom26Ny4892
frequoncydistributionbasedon 0.5micronunits).
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grid unit 890N 1160E was probably occurring older surface which were greater than or equal
when Gatecliff projectile points were in use, to the younger surface. The comparisons be-
about 3000 years ago, and again more recent- tween the individual measurements do not
ly when Rosegate projectile points and Desert show a great deal of difference. Oneof the ma-
Side-notched projectile points were in use. jor factors that may have affected the hydration

Reworked Artifacts rimscould have been weathering. This might
havediminishedthe rims on the earlierflaked

Seventeen reworked artifacts were ex- surfaces, thereby reducingthe time span be-
amined to determine if obsidian hydration tweentheearlierand laterflakedsurfaces. The
could suggest the amount of time that might sample size of reworkedartifacts is small, so
have elapsed between the separate episodes theresultsare onlytentative, lt is hopedthat in
of flake removal. An artifact was deemed "re- the futureother siteswill yield reworked arti-
worked" if a more recent flake scar had inter- facts that may be added to this comparison.

sected an earlier flake scar. In ali instances Thefrequencydistributionofthe reworked
there was weathering on the older surface artifactshas beenclassedintotwo categories.
whichmay have obliterateda portionofthehy- The firstcontainsthe fresh unweatheredsur-
drated rim. More recentflake scars appeared face measurementsand resultsfromthe more
fresherthan theearlierflake scars,whichhada

recentflaking episodes;the second contains
dull finish, the heavilyweathered surface category. If this

Each artifact had two separate samples distribution(Figure 9-3) is compared to the
takenfor hydrationanalys!s,onefrom theorig- debitageand the projectilepoints, some idea
inallyflaked surface and the second from the ofthe possibleage ofthe two separateflaking
more recently flaked surface. Notationswere sequencesisevident. The freshunweathered
made on the orientationof the section on the surface may representflaking that occurred
microscope slide so that the same surface of relativelyrecently in time, perhaps 1000 to
an artifact (dorsal or ventral) could be com- 3000 years ago when Gatecliff, Rosegate and
pared between the two samples, later Desert Side-notched projectile points

lt was expected 1) that hydration readings were in use. The more heavily weathered sur-
on the original flake scar would be greater than face seems to havetwo separate distributions,
the more recent flake scar and 2) chance alone the majority of the flake scars belonging in the
would account for hydration readings on the period from 1000 to 3000 years ago, similar to
older flaked surface being less than or equal to the age of the fresh, unweathered surfaces.
the hydration readings on the more recently However, a small number (n = 5) date much
flaked surface in approximately half of the earlierand may belonginthe Hun_ooldt,Pinto,
cases. To test this proposition,the hydration and Gatecliffperiods.
measurementsfrom twothinsectionsfrom the Conclusion

same artifact were compared. The compari- Obsidianhydrationis an importanttool for
sonwas m_de between thinsections fromthe establishing occupational history at surface
same surface of the artifact, sites. Several facets of site formation have

After the specimenswith no visiblehydra- been examined. Hydrationstudiesshow that
tion rims were omitted, sixteen comparisons thedebitage from the individualgrid unitswas
were made (Table9-4). If an assumed error not necessarily created as a single occupa-
of _:0.4 microns was imposed on the sample, tional event. Rather, grid unit 890N 1160E
the percentage of the sample supporting the showsa gradual increaseover time, grid unit
propositionisonly56% (n=9). The remaining 1190N IO00E showsa steady increasuand a
44% (n = 7) showed hydrationreadingson the steadydeclineof deposition,and the remain-
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Fresh Surface (unweathered) (n = 16)

frequency

microns 1 2 3 4 5 6 7 8 9 1011 12 13 1415

1.0- 1.4
1.5 - 1.9 _1
2.0 - 2.4 __
2.5- 2.9
3.0 - 3.4 ....._!' i_.':_
3.5- 3.9
4.0 - 4.4
4.5-4.9
5.0 - 5.9

Heavily weathered surface (n = 16)

frequency
microns 1 2 3 45 67 8 9 101112131415

r

1.0- 1.4 /

1.5-1.9 ]_ >:2.0 - 2.4 _i!_i!i_I_i_i_iii

3.0- 3.4
3.5- 3.9 I_,
4.0 - 4.4
4.5 - 4.9
5.0 - 5.9
6.0 - 6.4
6.5 - 6.9
7.0 - 7.4
7.5- 7.9

Figure9-3. Frequencydistributionof reworkedartifactsfrom26Ny4892.

ing grid unit, 980N 860E, shows what was specimens,so conclusionsfrom their mea-
probably a single flaking episode. To gain surementsalsoremaintentativeuntilthesam-
chronological control over the grid units, the pie sizecanbe increasedandsourcingcan be
hydration measurements were compared to done.
those from the projectile points. Since the
sample size of the projectile points was so The relativelythin hydration band mea-
small, and, since no sourcingof the possibly surementsmay suggestthat this site was oc-
different obsidians deposited in the site was cupied relativelyrecently in time. As Figure
done, the results remaintentative. The direc- 9-4 indicates,the majority of the artifactsex-
tion of the projectile point measurements, amined occur in the 1.0-3.9 micron range,
when compared to Jennings (1986), did gen- which, as suggested earlier,representsabout
erallyfollow his chronologyfor projectilepoint the last3,000yearsof history.The smallsizeof
types. As with the projectile points, the re- local obsidiannodules probably discouraged
worked artifacts were represented by few exploitationuntila time when projectilepoints
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and tools were relatively smaller than during tifactswhich fall intothe 1.0-3.9 micron range
earlier periods. Sourcing of the obsidians is and those that fall into the 4.0-11.4 micron
needed to evaluate this propositionsince a range as indicatedin Figure 9-4.
comparisoncanthen be made betweenthear-

= debitage
= reworked artifacts
= projectile points

Figure9-4. Summaryof ali hydrationmeasurementsfi'omthe BuckboardMesaRoadproject.
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10. SUMMARY AND CONCLUSION
Oanie/S.Amick

The investigationsat 26Ny4892 havepres- accountsfor55.2% ofthetotalvariabilityand is
ented severalinterestingarchaeologicalimpli- bipolarwith a high negativeloading on stron-
cationswhich relateto spatialpatterning,tem- tium (Sr)and highpositiveIoadingson theele-
poralpatterning, technologicalbehavior,tech- mentsyttrium (Y),zirconium(Zr), and niobium
nologicai analysis,and regional land-use pat- (Nb). Factor 2 accounts for an additional
terns. The bulk of the evidence from 22.4% of the variabilityand has high positive
26Ny4892, 26Ny4894, and the 18-03 Road Ioadingson lead (Pb) and rubidium(Rb). Fac-
sitessuggeststhat collectionand reductionof tor 3 accountsfor an additional10.5% of the
obsidiannoduleswasthe primaryactivitycon- variabilityand has a high negativeloading on
ducted at these locations. This activity ap- thorium ('rh). Overall, thissolutionis promis-
pears to have been conditioned by the distri- ingsince ithas summarized theseven dimen-
bution of obsidian nodules, and these sional data intothree orthogonaldimensions.
toolstone resourcesappear to have been ex- This is a desirable solutionsince it indicates
ploitedto near exhaustion, that a three-way graph of factorscores might

provide a convenient graphicaltechnique for
Prehistoricoccupationseems to have oc- discriminatingobsidian types on the basis of

curreclthroughoutthe last10,000 years. Acti- trace elements inthe NTS area.
vities during early Holocene times (GBS and
Pintoperiods) seem relatedto otherevidence The factor scores which resultedfrom this
of intense general use of FortymileWash by analysiswere then usedto investigatethe dis-
thesepeoples (Hentonand Pippin1988). Ob- crirninationof different groups of projectile
sidian hydration evidence indicates that lim- pointson the basis of trace elementcomposi-
itecl obsidian nodule quarryingoccurred dur- tion. ltwas hopedthattheuseof distinctiveob-
ingtheearlyHolocene. Theobsidiantrace ele- sidiansourcesmightbe correlatedwith partic-
ment data for projectilepointsand flakes from ulartemporal periods. Forthepurposesofthis
othersitesinFortymileWash providea starting analysis,33 projectilepointswere classifiedas
pointforinvestigatingthis issue. Although an Early (GBS and Pinto), Middle (Elko and
analysis which relates the artifact trace ele- Gateclift), or Late (Rosegate and DSN). The
ment data to obsidian sources is needed, classificationresultsof thisdiscriminantanaly-
these data are not currentlyavailable. Future sisare presentedin Table10-2. Overall, only
sourcing work should be accomplished to 36.4% (12/33) of these pointswere classified
remedy this problem. Despite the lack of correctly on the basis of the trace element
source data, it may be possible to determine data. This result is little more than that ex-
the degree to which the artifacts resemble pected by chance (33%). The Middle group
each other in trace element compositionand exhibits the best correct classification with
explorethe potentialthattrace element analy- 62.5% (5/8), the Late group exhibits 40%
sis may have for futuresource discrimination. (4/10) correct classification, and the Early

group has only 20% (3/15) correctclassifica-
The data presented in Pippin (1984:Table tion. Overall, very poor discriminationwas

5) were assembled as a matrix with51 cases achieved.
(artifacts) and 7 variables (trace elements in
ppm). Table 10-1 presentsfactor scoresfora To a large degree, this poor classification
varimax rotated solutionwhich reduced the results from obsidian which is chemically in-
seven elementsto threedimensionswhichac- distinguishable. Examinationof 3-D scatter-
countfor90.1% of thetotalvariability. Factor1 plots of the points on the basis of the factor
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scores suggested that only 4 chemically dis- Several patterns are worth noting in this
tinct groups exist in this sample. A k-means analysis, but whether any of the clusters repre-

cluster analysis was performed on the factor sent particular obsidian sources is uncertain.
scores to yield the groups of this 4-cluster so- The interpretation of these data with regard to
lution. This algorithm accounts for 28.5% of obsidian sources remains undetermined untU
the variability in the factor scores. Table 10-3 appropriate sGurcing information is acquired.

presents the results of the cluster analysis in However, the clusters can be assumed to at
relationship to the three point groups, least represent geochemically distinctive ob-

TABLE 10-1. ROTATED FACTOR LOADINGS FROM PRINCIPAL COMPONENT ANALYSIS OF
OBSIDIAN TRACE ELEMENT DATA FROM YUCCA MOUNTAIN PROJECTILE
POINTS AND FLAKES.

Element Factor1 Factor 2 Factor 3 Communality

Pb 0.3496 0.7998 0.0084 0.7620
Th -0.1544 O.1274 -0.9813 0.9813
Rb --0.0302 0.9242 -0.1615 0.8812
Sr -0.7880 --0.4121 O.1567 0._153
Y 0.9547 O.1670 O.1193 0.9535
Zr 0.9549 -0.0552 0.1882 0.9503
Nb 0.9563 0.1488 0.1669 0.9645

Key: Factor = linear combination of variables; communality = part of variance due to factors; PI:)= lead;
Th = thorium; Rb = rubidium; Sr = Strontium; Y = yttrium; Zr = zirconium; Nb = niobium

TABLE 10-2. RESULTS OF DISCRIMINANT FUNCTION CLASSIFICATION FOR YUCCA
MOUNTAIN OBSIDIAN PROJECTILE POINTS BASED ON TRACE ELEMENT
FACTOR SCORES.

ii

Predicted Group

Actual Group Early Middle Late Total

Early 3 6 6 15
Middle 2 5 1 8
Late 1 5 4 10

i

Table 10-3. RESULTS OF CLUSTER ANALYSIS FOR THE OBSIDIAN TRACE ELEMENT DATA
FROM THE YUCCA MOUNTAIN PROJECTILE POINTS.

, me_

Point Group

Cluster Early Middle Late Total

1 6 6 5 17
2 6 1 4 11
3 2 1 1 4
4 1 0 0 1
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sidians within this sample. In this regard it is organizationand structurechange with mobil-
interestingthatthe Earlyal;d Latepointsexhib- ityalterationsandtheshiftto bowhuntingstrat-
it similar proportionaldistributionswith regard egies. This shift makes the exploitationof
tothe clusters. The Middlepoints,ontheother small obsidian nodules so desirable that ob-
hand, are concentratedwithinCluster 1. The sidian resources become exhausted. Reno
Early and Late points appear to exhibit the and Pippin(1985:118)havenoted possibleev-
greatestdiversityamong the geochemicalob- idence of prehistoricscavengingof pointsby
sidian types represented by the clusters. DSN peoplesatthe ButteWash Site. Thismay
These data may reflect similaritiesin the pat- indicate that the intensityof obsidian nodule
terns of obsidian use by Early and Late point resource exploitationin the NTS lowlands in-
makers which differfrom patterns of obsidian crease significantlyduringthe late Holocene.

usebyMiddlepointmakers. The differencesin Overall, thereappear to be limiteddomes-
patterns of obsidianuse may be accountedfor tic activitiesat the quarry. Use of the quarry
by differences in mobility or procurement may havebeenembeddedinseasonalsubsis-
mechanisms (e.g., trade), tence activities(e.g., gatheringedible seeds).

lt was hoped that this analysis mightindi- Alternatively,procurement may have simply
cate differencesin patterns of obsidianuse for beenembeddedalongwateredroutesof travel
Earlypointmakerswhichmightaccountforthe to or fromuplands. Forthe mostpart, general-
lack ofquarryingevidence for thisperiodinthe ly low artifact densitiessuggest diurnal or lo-
obsidianhydrationdata. Instead, thisanalysis gisticaluse of quarriesby small groups. The
has suggested that Early and Late patternsof relationshipof these activitiesto domesticuse
obsidianusewere similar. Asa result,the inter- of the Buckboard Mesa shelters presentsan
pretation of early Holocene occupations re- interestingfunctional complement. However,
mainsequivocal. Alternativeinterpretationsto there is also some lir'nitedevidence for occa-
early Holocene quarryingmay includesubsis- sional domestic residence at the obsidian
tence-based use of this place or short-term sourcesthemselves.

camps along watered routes of travel. Spatial Patterning

The middle Holocene evidence indicates Although spatial patterning at extensive
that occupation at the obsidian nodule quarries of significantsources of toolstone
sourcesnear Buckboard Mesa was rare. This materialshas been well documented, spatial
apparent hiatusmay reflectdesertificationdur- patterningat diffusesurface scatters of small
ing the middle Holocene. Previouslyavailable tooistone like the Buckboard Mesa area sites
water and subsistence resources may have remains poorly studied. Spatial patterning
become degraded within this area or the ob- within large quarries such as the Knife River
sidian may not have been considereduseful. Flint Quarries in North Dakota (Ahler and
Middle Holocene groups may have altered Christensen1983;Abler1986), the FortPayne
their land-use patterns so that the Buckboard Chert Quarries at YellowCreek in Mississippi

Mesa area was not included. The obsidian (Johnson1981), theTosawihiOpalite Quarries
trace element data and increased occurrence in north-central Nevada (Elston, Raven, and
of non obsidian projectile points indicate re- Budy1987), and the Galena Chert Quarriesat
structuringof land-use patterns at this time. the Bass Site in southwestern Wisconsin

Duringthe late Holocene, useof the Buck- (Stoitman, Behm, and Palmer 1984) illustrate
board Mesa area obsidian nodules increases similar and redundant patterning. Basically,
dramatically.Thisevidenceimpliesthatmobil- thereare two functionalactivitypatternswithin
ity patterns change so that utilizationof the thesequarries:1)the quarry itself,whereactivi-
lowlands increases. In addition,technological ties focus on material procurement, testing,
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and initialreduction; and2) workshops,where ternson theorder of a few meters indiameter
the quarriedmaterialsare furtherreducedand (e.g., Newcomer and Sieveking 1980) and
prepared for transport to other locations. The small foraging group residential patterns on
quarriesare strictlydiurnallocationswhile the the order of 40 square meters in area (Yellen
workshops may incorporate limited domestic 1977; Weissner1974; Hayden 1979). Binford
activitiesand facilities. (1983:144-192, 1987) showsthat the scale of

Spatial evidence from the Buckboard spatialpatternsat theactivitylevelis usuallyon
Mesa area obsidian scatters is not easilydi- the order of a few squaremeters. O'Connell
chotomized into quarry versus workshop ar- (1987:103-104) has suggestedthat the deter-

minantsofsitestructureare primarilyrelatedtoeas. Thisblurringis probablya functionofsite
reoccupation as well as the diffuse natureof 1)subsistenceorganization,2) seasonal vari-
the obsidian distribution. Concentration of ation, 3) lengthof occupation, and 4) group

size. He furtherdemonstratesthat largeexpo-quarrying activitiesseems to be directlypro-
portional to the surface concentration of sures are necessaryto evaluatesitestructure

andthat smallartifactsmaybethe most usefultoolstone. Since the obsidian nodules are
behavioralindicators.

small and scattered, quarrying activities are
notclustered.Asa result,specificquarryareas These observationsarerelevantto evaluat-
are difficultto determineas the entireobsidian ing the relationshipof the scaleof spatialpat-
nodulescatter representsa dispersedquarry, terningversusthe scaleof data recovery. AI-
Whilesome possibledomesticcamps seem to thoughoccupationat thescattersmay involve
bepresentwithinthe quarries, spatiallysegre- thousandsofsquare meters,the scaleof activ-
gated workshops are not evident, ity patterning is on the order of a few square

The lack of spatial differentiationof activi- meters. These facts are directlyrelevantto in-
tiessuggestssitestructuralpatternswhichare terpretingthe meaningofspatialpatterningev-
diagnostic of forager settlement organization ident at the scatters and suggest that
(Binford 1987). O'Connell (1987:105) sug- 10-by-10 m gridunitsmaynotprovidethede-
geststhat there are =relativelysimpleundiffer- greeof resolutionrequiredto addresssitespa-
entiated patterns in site structure among for- tial investigationswithinthequarry. Inaccura-
agers, and morecomplexpatternsamong col- cy iscompounded by the arbitrary imposition
lectors." Spatial differentiationof activities at of coarse grained collection grids on fine
large quarries may reflect the more efficient grainedspatialpatterning.Forexample, a grid
use ofaggregated resourcesbylogisticallyor- unitthat bisectsan artifactclusterappears half
ganized groups. This suggeststhatthe costof as dense as one that encompassesa cluster.

exploitingdispersed resourcesamong Iogisti- Sowhatdo the 10-by- 10m gridunitsiden-
caJlyorganized groupsisprohibitive. Exploita- tify atthe BuckboardMesaobsidian scatters?
tion of dispersed lithicresourcesmay be more The ethnoarchaeological data discussed
efficientlypursuedby f°ragersthat=map°nt°* above and archaeological studies by Ebert
resources (Binford 1980:5-10). As a result, (1986) and Seaman, Doleman, and Chapman
quarry patterns may differ clueto boththe dis- (1988)suggestthat10-by- 10m gridunitsmay
persed distribution of toolstone and its more identifyhighdensityclusterson likelarge sites
efficient utilization by groups that do not pro- or residential areas. Matchingthe grid size
duce spatialpatterns with weil-definedactivity with the grain of the behavioralpattern is es-
differentiation, sential. The interpretationof 10-by-10 m grid

The scale of activity differentiationwithin units at the obsidian scattersis problematic
the dispersed obsidian nodule quarries prob- since activities like obsidian procurement,
ably relates most directly to flake scatterpat- testing,and initialreductionprobablyoccurred
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within a few square meters. If site structural in- Another point of technological interest at
formation is the goal of data recovery within the obsidian scatters is related to current argu-
similar quarries, then finer grained resolution is ments about the role of core versus biface
required in data recovery, technology with regard to group mobility (e.g.,

Johnson 1985, 1986, 1987; Parry and Kelly

Temporal Patterning 1987; Kelly1988). In simplistic terms, the high
ratioof coresto bifacesat 26Ny4892suggests

Studies of large aggregated resource anemphasison core reductionat the expense
quarriesalso showevidenceofsignificanttem- ofbifaceproduction.Thispatternmay contra-
poralpatterning. The Knife RiverFlintQuarries dict expected associations of high mobility
(Ahler and Van Nest 1985) and the Yellow andbiface-orientedtechnologyin the context
Creek Quarries (Johnson 1981) both exhibit of prehistoricforagingeconomiesinsouthern
greater spatial differentiation of activ!_;,_s Nevada (e.g., Parry and Kelly 1987; Kelly
through time. Thischange is mostlikelythe re- 1988). In particular,the lack of evidence for
suit of systemic change among thegroupsex- transported bifaces and utilized BTFs at
ploiting the resources. Evidencefor temporal 26Ny4892 is unexpected under this model.
change in patterns of exp'oitationat the Buck- There are some late stage, vein opal, and
board Mesa obsidian scatters is limited. The chert]chalcedony bifaces discarded at
palimpsest nature of these deposits limitsthe 26Ny4892, buttheyaregenerallytoo smallfor
abilityto discerntemporal patterning if itexists, useas biracialcores. In addition,thereare no
";he only clear temporal patterning evidentat vein opal or chert/chalcedony BTFs at
the obsidian scatters is an increasingintensity 26Ny4892. These patterns seem to suggest
in utilizationover the past3000 years, that bifacesdid not serveas coresvery often

butthat thebifacesweretransportedandused
Wiant and Hassen (1985:104) note that as tools. The high proportionof cores at

"temporal availabilityof loioticresourcesand 26Ny4892 may be a function of limited
resource procurement scheduling are princi- toolstonesize rathertha_ of mobilityparame-
pal components for organizing technology." ters (cf. Johnson 1987; Keilyand Parry 1987;
Scheduling pressureslimit the accessibilityof Patterson1987). Theevidencefor transported
lithic resources, but accessibilitymay be in- biracialcores within the iithic industriesof
creased by relaxation in scheduling con- southernNevadaneedsfurtherattention. The
straints as a result of resource changes or highmobilitypattern3 of these MojaveDesert
settlement-sub3istence changes. Henry foragersshouldconformto the transportedbi-
(1989:139-140) has stated that "the specific facial coremodel. Ifthereis no supportfor this
patternsthatreductionsequencesassumeare associationin southern Nevada, then addi-
most stronglyinfluencedbythe variablesof (1) tionaicomplexitymay berequiredinthisequa-
distribution of raw material, water, and food tJon.
sources; (2) site permanence; and (3) set*Je-
ment permanence." In addition, Johnson Finally,evidenceofscavengingbehaviorat
(1989:12i-122) hassuggestedthatthefactors 26Ny4892 is significantsincethis strategy is
responsible for differencesin biface produc- unexpectedatquarries. Forexample,Schiffer
tion strategies are resource availability (and has suggestedjust the oppositestrategy re-
access) and settlementstrategy. He also sug- gardingrecyclingat lithic quarries.
gests that differences in production trajecto-
ries can be measured by trajectory length A counterpoint to the space station
which varies as a function of sitetype and dis- (which leavesno recognizablearchaeo-
tance to source, logical record) is furnished by lithic
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quarry-workshops, where the propor- patterns in the Monitor Valleyarea. The degree
tion of reuse and depositional processes to which these regional patterns are evident in
is reversed. During the course of these the southern Nevada area needs to be ex-
normal activities, a great many flakes, plored.

judged by the knapper to be unsuitable Technological Analysis
for further modification, are discarded

In conclusion,the strategyof technologi-
along with countlesscorticalflakes,odd cal analysis in future NTS research is worth
chunks, tiny flakes and shatter,and mi- consideration. Johnson (1987:11) suggests
croflakes. Scarcely any reuse can be that the following variables are necessaryto
discerned in a lithic quarry-workshop; explaintoolproduction systems:1)rawmate-
as a result, the archaeological record rialavailability,2) trajectoryflexibility,3)mobil-
contains the bountifultraces of virtually ity, 4) subsistencediversity,5) intendedfunc-
every knapping act that took place, tion, and 6) socialorganization. Mostof these
(Schiffer1987:27-28) variableswere employedit,the interpretations

derivedfrom thisanalysisbut whichexplana-
The evidence from 26Ny4892 demonstrates tion is best remains undetermined. While
that thisposition is untenable. In fact, the re- these variables may be helpfulto technologi-
current reuse of the obsidian nodulescatters calanalysis,they do notserveas explanations
may even be argued to encourage recycling in themselves. Linkageof these variab!esto
behavior. The overexploitationand exhaustion appropriate explanatory frameworks is cur-
of the obsidiannodules may haveaccelerated rentlyincomplete.
scavenging. Inaddition,there may havebeen Odeil (1989) pointsoutthe need for devel-
other processes acting upon the culturalsys- opmentand use of appropriatetechniquesto
ternsinvolvedwhich ledto increasedrecycling address the diversityof research questions
behavior. In any case, it seems likelythat re- thatmaybe posed by lithicanalysis.However,
cycling behavior at26Ny4892 islargelyafunc- determiningwhich analytical techniques are
tion of the intensity of resource exploitation appropriateunderthissuggestionbecomesa
and immediate situationalneeds for iithicma- matterof theoretical argument. Odell (1989)
terials, beginswitha behavioralpattern,thenadduces

several possible measures of this pattern.
Kelly (1988:726-727) has suggestedthat Each measure is then compared to the ox-

the contextof recyclingbehaviorintheCarson pectedresults. Ifthe resultisdifferentthan ox-
Sink area changes throughtime and isrelated pected,thenthe behavioralpatternisrejected.
to more residentialuse of the valleyfloor dur- in other words, Odell (1989) appearsto sug-
ingthe Reveillephase (Elko)about3000 years gestthatwhenthedatameetourexpectations,
ago. Since toolstone sourcesare scarce on we have confirmed our analyticaltechnique.
the Carson Sinkvalleyfloor,raw materialscav- Of course, this method is wholly dependent
enging occurs when groups shift to mobility uponthe correctadducementof theanalytical
systemswith residentialuseof thevalleyfloor, signatureof particularbehaviors. Twoimpor-
Kelly(1988:731) also suggeststhat a techno- tant i_suesmust be consideredintechnologi-
logical shift to nonresharpenable points re- cadanalysis:1) how are appropriateanalytical
flects changes toward plannedhuntingstrate- techniquesdesigned and interpreted,and 2)
gies at this time in the Carson Sink. Regional howdowedecidewhenthesebehavioralmea-
variation in this pattern and timing changes suresarevalid? Thevalidityof the relationship
shouldbe explored. Thomas (1988:394-414), of analytical techniques to behavioral mea-
for example, does not find similardiachronic suresis determinedbyargumentfromempiri-
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cal references. While the archaeological re- integralto informed lithic interpretations. Fu-
cord may provide some of these references, turearchaeologicalresearchinthe NTS region
many must be independent of thearchaeolog- must incorporate these strategies as inte-
ical record. In particular, experimentalwork gratedpartsof artifactanalysis.
and toolstonesourcestudiesareessentialand
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11. MANAGEMENT RECOMMENDATIONS

Site 26Ny4894 and a large portion of Site The majority of the rockshelters and rock
26Ny4982 have been collected and tested for art sites along the rim of Buckboard Mesa are
subsurface cultural deposits. No significant ar- of National Register-quality and should be
chaeologicai resources remain in these areas, avoided. Access and vehicle traffic have in-
so additional groun¢._disturbing activities in the creased considerably since the completion of
regions of complete _;ollection will not havead- the road. However,since there is no reason to
verse impacts to cultural resources. There is, stop in this area, there does not appear to be a
however, a large portion of 26Ny4892 which significant danger of indirect impacts to these
has not been collected and which contains cul- sites from unauthorized collectors. On the oth-

tural resources. Since this area has not been er hand, if facilities are developed in this area,
surveyed, the nature ofthe resources in the un- specifically a =batchplant" orthe I',ke,then the
collected portions of 26Ny4892 is unknown, probability of indirect impacts is significantly
We recommend, therefore, that prior to ground increased. Addressing these types of impacts
disturbing activities in this area, an archaeo- is difficult and is a Test Site-wide problem.
logical reconnaissance be conducted. If the Since these sites are,for the most part, remote
cultural materials observed during these sur- and unguarded, keep-out fences and/or sign-
veys consist of quarrying debris similar to that ing is not likely to be an effective deterrent and
collected, we would consider this type of activ- may actually attract collectors to the sites. We
ity to be well represented in this locality and believe that the most effective approach to
would not recommend additional data recov- dealing with unauthorized collection is to edu-
ery. If, however, the cultural resources ob- cateemployeesoftheTestSitetothefactthatit
served appear to indicate prehistoric activities is improper, and usually illegal, to collect arti-
other than quarrying, additional data recovery facts from federally administered lands without
at these localities may be warranted, proper authorization. This education could be

imparted to employees in the introductory
briefing, similar to the warnings now included
in the briefings about disturbing wildlife.

m
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