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I. 1: .. 1.rRODLO~ror: "·;~:I) S~f/r:...r-::,::s.i: CF ·' _j~ PRCBLEr-1 

Except for the work o:r 1·;. n .. Holmes around the turn of 

the century, studies in lithic teehnolog,-y have been largely 

untouched or ignored by the archaeologist., Lithie studies are 

now undergoing an increasing relevance, and archaeologists 

are becoming aware of their credibility and application to 

current research. The intsnt of this thesis is to arouse in 

the minds of fellow archaeologists the incredibly large body 

of knowledge there is to be gleaned from the study of lithie 

debitage, particularly at a quarry workshop siteQ For too 

lone;, members of the profe_ssion have concerned themselves only 

with describing and/or classifying finished artifacts of stoneo 

There is far more to be learned if one is able to retrace the 

entire process of manufacture through careful examination and 

painstaking scrutiny of the debris from all stages, not merely 

the final one. 

In studying the mot•phology of a stone tool, one is seoing 

only the result of an involved series of processes. This sub

tractive technology (Deetz 1967:48) speakes only of the last 

of these processes$ It is my desire to attempt to reconstruct 

the continuum of manufacture, based on the debris found at the 

Crabtree Site .. 

The site is located on the high lava desert of central 

Oregon, 70 miles west of Burns~ The debitage at the qu1rry 

lia on a ridge which runs in a n.orth-south orientation. Two 

pits were used as the basis for this stud.yo Test ?it A was 

e:.ccavated and collected in ten centimeter increments~ The to

tal inventory was ta.ken f:-::-om this pit (8168 articles) and used 



far purposes of control. In adjacent ~est Pit B, I selec

tively retained material from ea.ch ten eentirnete-r level, using 

my judgement based upon my own flintworking experience and 

the observation of other flintworkerso I waa interested in 

recovering flakes l:rhich indicated a mode of manufacture. 

Oontinusd lithie ewperiments have demonstrated that flakes 

struck with a certain type of percussor will necessarily show 

certain attributes not present when another type ot percussor 

1s used& l1y comparison of the data demonstrate that a very 

reliable statistical representation of diagnostic flakes is 

possible without a lOCY,5 collection of the material. In other 

words, the percentages of a certain type of flake were very 

nearly the same in both Test Pits A and B, while Pit A included 

a total of 8168 items (639 artifactual), and Pit B consisted 

of only 10? artifacts. 

I am not concerned with establishing a datable chrono

logy, nor do I wish to include ethnographic details about the 

aboriginals who used this quarry. It is my contention that 

the Crabtree Cuarry was used merely as a source of fine obsidian 

t oolstone and that users of this quarry intnnded only to remove 

raw materials from it a£ter having worked these raw materials 

into an easily transportable or tradable shape and size 0 

The data support my assertion that this site was at no 

time a long term habitation area, and further that no pressure 

flaking or other fine finishing of tools was carried on here 0 

The Crabtree Site is one of two north American obsidian 

quarries to be investigated in deptp. Certain affinities to 

other quarries will be examined. Effort will be made to deter

mine what manufacturing techniques are s1ared 9 and what vari

ables influence what is found at a quarry. 



Introductorz Investi~ations 

Initial reconnaissance of the Crabtree Site was undertaken 

in June of 19?1. ~he areat long favored by rockhounds·for 

its tremendous array of fine obsidian, was to provide us with 

the raw materials for our summer flintworking session in July. 

The investigating party included the following people: Don 

and Evelyn Crabtree who first introduced me to the site, :- :·· .Dr • . 

and Nrs .. Earl Swanson and Earl Jr., Gene 'litmus and bis son 

David, Guy Muto and myself. After sufficient quantity of red 

and black obsidian had been collected, we spent several more 

days mapping and surveying the area. 

During this initial visit the quarry workshop area and 

surrounding ridge top were painstakingly measured f .or contourso 

I later discovered that this section of Cregon has not yet been 

map.)ed by the t;nited States Geological Survey, although I was -

able to obtain aerial photographs. 

I returned to the Cm btree Site in August 1971.. \Jith the · 

help of a crew of three, Vicki Olay, Nar~ie French and Roy 

Warner, a significant a.count of excavation uas carried out 

on the ridge top and the base of the cliff. I-'.iy intent was 

to collect~ selective sample ot debitage which I thought to 

be representative ot the industry at the quarry-a no attempt 

at random sampling techniques was made, since I was looking 

for a particular kind of arti:f2cto 

Also at this time. several test pits were sunk on the hill

side east of the clitt in an at·tempt to find some possible 

stratigraphic differentiation or s:>me signs of habitation. 

(See map ) -



Geoeapbic Settin~ 
. . 

The Crabtree Site is located in the high desert of east 

central Oregon. The region is extre~ely sparsely populated 

and . there is no water in the area vritb the eJtception of a 

few man made cowponds. The vegetation consis·~s almost entirely 

ot sa~ebrush and scrub grasses, with intermitt~nt juniper 

trees in the higher elevations. Small island.sot aspen trees 

are raree Livestock ranges over the countrysideo Also ob

served were white tailed deer, pronghorn antelope 0 jackrabbits, 

mice and rattlesnakes; mountain bluebirds and magpies. For a 

detailed description of the region, see Dice0-94,)an~ Dauben

mire (194,) 

Climate 

"The climate of the Lava Plains is probably the driegt 

in Oregon. The rainfall averages about ten inches, and in 

soBe .)laces is less than eight inches." (Dicken 1965: 108) 

For additional climatic iuformation, see Dicken 1965 and 

Fennemen .. --
Geologic Information 

"The Glass Buttes are a small mountain range rising out 

of the rather featureless sandy desert of northern Laltc County 

Oregon ••• (~hey) have as their dominant structural feature 

an anticlineo This anticline has been very greatly modified 

by a multitude of normal faluts. The lavas of the district 

represent three periodsof extrusion. The older flows ot 

basalt were followed by a series of acidic lavas which we~, 

in turn, partially covered b7 a later series of basalts •• l 

Although mtnor in size \n comparison to the fault block ranges 

of southern Cregonand Uevada, this range has received a certain 



amount of attention owing to the occurrence of considerable 

quantities of black and variegated obsidian t.1ithin its 

borders." (\-Jaters 1927:441) 

! Brief Discussion _g!!b!, Glass Buttes Region 

The general area of Glass Buttes is contained in the 

following area, as designated by the Bureau of Land Manage

ment: Oregon unit South East 6, Townships 23 and 24 South, 

and '.ijanges 22 and 2~ East. The Glass Buttes region ot former 

vulcanism contains more than one quarry workshop. However, 

this thesis concerns itself mostly with the Crabtree Quarry, 

designated as Glass Buttes I, and some surface collec·tions 

from elsewhere. The enclosed aerial photograph (Figo_) 

shows the location of other quarry debris, for example the 

predominantly black obsidian concentration some two miles 

north of the Crabtree Quarry and denoted as Glass Buttes II, 

and the hillside of so called 'Rainbow• obsidian to the south 

west--Gisss Buttes IIlo An Indian legend makes the following 

account of the origin of rainbov obsidian: 

"Aft er the mountain had burned for several days, there 

came up a shower having a beautiful rainbowo Tho rainbow 

shone all day on one spot on the s.:;• uth side of the mountain 

and at evening seemed to entor t : ie ground at tllis particular 

spot,,. Afte'l' the .fire they found that some of the mountain 

had melted and had made heaps of glass for their arrows and 

spear points, but t he rainbow bad settled into one heap and 

left ·t he beautiful colors thereo" (Forbes 19~5:30?) 

The excavations wer o conducted only at the Crabtree Quarryo 

For the precise location of ·the Test Pits, see Fig 0 "' -



II,- GEIJERAL Sl~E DESCRIPTION 

The Crabtree ~uarry ar~a covers an e~ended ridge top, 

running in a nearly north south lin0. 0bsidian is exposed 

ove~ ~he entire surface of the ground. Gn a sunny day it 

almost giitters. t-lodules and proken pieces are evorymere, 

though the heaviest concent-r~tion of evidently worked material 

occurs in a number of well defined chip9ing pits directly on 

the ridge top. (See Fig. ) -
The steep slope to the west of the quarry ridge reveals 

layers or shelf like deposits of obsidiano It appears to have 

been lain down in an extensive blanket. At one point perhaps 

100 yards from the major pit area on the west slope, an outcrop 

ot this obsidian shelf was observed. A solid deposit at least 

thirty inches thich was ·uncovered-. A vertical crack in the 

material was tilled with extremely hard packed fine grained 

matter of a, clay like appearance. Two men weilding an iron 

crowbar dug thirty minutes without reaching the base of the 

deposit. How much deeper it continued into the earth is un

known~ A factor in tho cooling process accounts for the verti

cal cracks or fissures. As hot volcanic glass loses heat, 

under certain conditions it may frccturo somewhat in the manner 

of columnar basalt. This phenomena also occurs within smaller 

masses or around the perimeters of obsidian flows, causing 

very symmetrical or rod like shapes to be produced.( ) ------
These "Starch fr.::,cturc.is" (Crabtree: personal Comm.) vary in 

size from toothpick up to twelve inches or more. 

Approximat;ely twenty yards east of the concentration of 

debitage pits is located a small cliff, some twenty feet high 

in places, running north-south for about 1/2 mile. Juniper 



trees of varying sizes grow botb. at the top and bottom ot 

the cliff. It is the only spot afford.in~ any shade at all 

for a considerable distance fromthe site. Large deposits of 

flakes and nodules occur at the base.. Eastward from the base 

of the cliff extends a steep hillside, littered with large 

pieces of cliff fall. The face of the cliff itself is not 

strictly vertical, and in a number of spots it is easily 

surmountable., Directly abutting the cliff fase are masses 

of flakes. The arrangement of this debris first suggests 

that the aboriginal knapper took advantage of the shade and 

proximity of materials, flaking atop the cliff as his cbippage 

fell below. 

An amateur rock collector reported that he had found a 

hearth with remains of charcoal and possibly ochre, But I 

was unable to find out eltactly ·where this waso 

The one scarcely represented feature one wo~ld expect to 

find at a quarry site is a number of adequate hammerstoneso I 

collected from the surface no more than nine non-obsidian 

stones which may hove been used as percussorso Ilowever, these 

were not all of a good homogenet,us quality and their use as 

hammersis not certaino This will be dealt with in greatar 

depth later. 



III. . 2BVIL\1 OF ~IF; L~ it:::.aA.TL3L Oi : CTEEH CU.ARRIES 

in order to gain some insi ght into the study of quarry 

sites, a short review of other. Uorth American quarries appears 

in order. Only one other obsidian quarry has been reported, 

but there is considerablo material available on other kinds of 

aboriginal stone quarries. My reviev will focus mainly on 

the works of v. B. Holmes, Kirk Br.1an, Doug Bucy, John 

Athet"ton, Alan Beyan and Donald Tuohy, and Malcolm Farmer. 

i-Ji lliam Ii. Holmes has probably contributed more to the 

stua.y of lithic technology than any other individual. His 

reports an abo:.r:.-lgl ~fil knapping and quarrying activities from 

all over Uorth America and part ot South America are volumi

nous. \1by they have gone so long unnoticed is not clearo 

However, today there ap~ears to be an increasing appreciation 

ot Holmes• work. He was probably the first person to practice 

stoneworking techniques himself, trying to replicate aborigiaal 

specimen.th In doing so, b.e recognized that a continu~ of 

manufacture necessarily exists, and to arrive at the end pro

duct, each step in the continuum must be effected~ In hi~ words: 

"I have found that in reaching one final form I have left 

man_y failures by the . way, and that these failures duplicate, 

and in proper proportions. all the forms found on the quarr, 

siteso 'l 4t 

I further find by these experiments--and the conclusion is 

a most important one--that every implement resembling the 

final form here described, and every blade shaped pro~ectile 

point made from a bowlder or similar bit of rock not already 

approximate in shape, must pass through the same or nearly the 

same stages of development, leaving the same wasters, whether 



shaped today, yesterday, or a million years ago; whether in 

the bands of the civilized, the barbarous, or the savage 

man.• (Holmes 1897:61) 

·Holmes' basic conclusions about th.e nature o:t qu"rry 

workshops were that l) they were used by aboriginals as a 

source of toolstone which was worked into rough4' formed ob

~ects ot a convenient size and shape for ~ort and 2) that 

~inal shaping o! tunctional tools was carried on elsewb.ere. 

~his is well summarized in the following: 

"Not,, al though the blades produced in the quarry shops 

may without modification have been used tor cutting~ scraping, 

perforating and other purposesf I am decidedly of the opinion 

that as a rule they were intended ior further elaboration; 

this is rendered almost certain, first. by the !act that the 

most fully shaped broken pieces found on the quarry shop sites 

are but rudely trimmed on points and edges, specimens of like 

grade being fitted for use in cutting and scraping; and, second 9 

tbat all the tens of thousands of specialized forms-spearheads., 

arrowpoints, and perforators--are necessarily specialized from 

such blades, as shown in subsequent section~ The quarry workshop 

was naturally not a place for finishing tools. but one for 

roughing out the material and selecting that fitted to be 

carried aw~y for final shapingo A laborer engaged in such 

work in a pit in the forest would not be likely to throw aside 

the rough hammer used in fracturing cobble stones to take up 

and operate an entirely different kind of machineey, involving 

a distinct and delicate process. Being a reasoning and prac

tical creature, he would corr;y away the roughed-out tools, the 

long thin blades, to be disposed of or to be finished at his 



leisure and by whatsoever method experience plae0d at his dis

··posal. 

The quarries, being extensive, ware worked somewhat 

systematically end the product was naturally of great importance 

to tbe people -concerned. The blades made during a prolonged 

-aeaaon•s work were mnaeroua and were carried to village sites 

.tar and near for use, speeialization or trade. There would be 

in ~heir history a period of transportation attended by storage, 

and this wou;d explain the cache, an interesting feature of 

atone implement phenomena, and one which involves just such 

blades as were produced in the quarry shops." (Holmes 189?:62) 

Examples of ca~hes sue h as those describ.ed by Holmes 75 

years ago appear in ~he literat,nae today. Some of these are 

the Simon Site near Fairfield, Idaho, the Braden Burial Site 

near Weiser, Idaho, and the Spring Creek C~che near Fort Hall, 

Idaho, reported by Muto (1971a). · It, as proposed by Ilolmes, 

bifaces intended for trade were the major product at many quarries, 

finds of .such biface blanks should occur in archaeological sites 

such as these., 

Originally the material from the Simon Site was examined 

and labeled according to functional tool .mes (Butler 196~)0 

The hypothesis presented by Muto is that the dif'ferent "tools" 

were actually dif'ferent stages in the manufacture of a tool 0 

Tbe larger fo-rms represented an earlier stage of production. 

fhis, is well illustrated (Muto 197la:Figs lo-5.). Artifacts 

from the Spring Creek cache b~ar a marked similarity to the 

Crabtree Site bifaces (Pig. _) r-1uto says · of the Spring Creek 

material: 

••• The possibility that such forms may be blanks roughed 

· out to va-rvint1: de&?raes of finish for trade or tranSDortation 



to suggest otherwise, they might best be described as transport 

blanks or trade blanks, since we know that Danish flint blanks 

~•re roughed out for this very purpose and are conc,ntrated 

along trade and trave1 routes throughout Europe (Bordaz 19?0). 

Also in the Spring Creek cache was found a aeries of trianzular 

artifacts which must similarly be_identi1ied as blanks (l97la:ll2) 

Spanish ~1661ns, 
W.R. Holmes• work at Spanish Diggins, Oklahoma led him to 

draw similar conclusions about this chert quan,y. Ile reports 

tbat the "beds of chert are of unknown area and of great 

thiclmess." This statement also -described the nature of obsidian 

at the Crabtree siteo Holmes nated that beside the generally 

round pits ot debitage where flaking operations took place were 

~ound piles of raw material, brought to within reach of the 

workmen: . As in previous quarry studies by Ilolmes, the Spanish 

Diggings site produced almost exclusively blades or blanks in

tended for further shaping latero Ilolmes found scant evidence 

of other tool manufacture, and attributes this to the fact that 

the -uarry was not subject to long term habitation • . Ile says: 

"Aa in other cases where dwelling was not associated with the 

factory site, no specialized implements were found0
11

. (Holmes 

1919:207) He includes an excellent photograph o~ blank "rejects" 

(po 205) whicht excepting the muterial they were made from, 

a're very similar to those I recovered from the Crabtree siteo 

(P.ig. ) Holmes does list amon[-; other items found" a fe,;1 -
large thick blades ••• notched in opposite margins as if to be 

hafted as picks, and several fluted cores or nuclei from which 

thin flakes had been detached ••• " (Hol::-:es 1919:207) These large 

t tick blades are perha:> s tools used in quarrying, or possibly 

the remnants of the most temporary cam,sitos. 



oo~s basically tb4t many finished tools were manufactured 

at quarries, and rather than transporting these tools to be 

used elsewhore1 the raw materials ot wood or bone were hauled 

to tbe quarry and ttorked there... Much ot bis argument is based 

on. vllat he claims to be evidence of use ear or re-touch on a 

number o:r flakes. However, nevor in his paper does he discuss 

the criteria tor deciding something has been man altered rather 

than the result of accident or nature. In Bryant words: 

It is the purpose of this paper to outline in considerable 

detail several more or less interwoven theories regarding quarrieso 

Two main theses are presented: 

1) that many of the so-called "blanks" and "rejects" are 

usable tools• mainly exes, and that they were actually used; 

2) that many flint quanies were not only sources·of flint 

for export, but also industrial sites or factories to which 

materials such as wood and bone were brought to be worked in 

the presence of abundant tools. These main theses are supported 

and inspired by the very greatly expaned knowledge of typology 

developed in the past thirty years; by the recognition in the 

debris of quarries of numerous flakes, and of shaped and utilized 

pieces of irregular shape; and by our pNsent saner attitude 

toward the antiquity of man in America." (Bryan 1950:3) 

Bryan further advocated that may rejects or tragments of 

broken bifacially worked flaked oval "bladesn are the result 

ot accidents of use or misuse, rather than errors of manufac

ture. He claims that these heavy bifaces were actually used as 

bdted axes to work wood imported to the quarry workshop: 



"• •• many ·of the heavy bifaces are broken at right angles 

to the long axis • •• such breaks cannot easily be attributed 

to manufacture but can be expn.ained plausibly as due to useo" 

(Bryan 1950:22) 

Bucy takes exception to this opinion as follows: "The 

transverse breaks ac-rb~s the long axis of Bryan's rough shaped 

hoes and axes oan result from manufacture from a number of 

caaaes-eacb. of whicb creates certain distinctive types of 

fracture surtaceso Such breaks can oocur because the material 

contains unsuspected flaws such as naturt.11 cl0avage planes, 

crystal pockets or vugs, and changes of texture or homogeneity 

ot the material ••• "(Bucy 1971:40) 

Another plausible explanation of the transverse breaks 

often observed in bifacially worked objects is offered by Tuohy 

and Bryan. They demonstrated through experiment that a biface 

drop,ed upon a bard surface may break across its long axis 

leaving little evidence of a bulb of force, and often termi

nating in a hinge on the face opJoaite that which received the 

blow./ (Tuohy and Bryan 1960:506) 

Kirk Bryan's theocy that heavy bifaces are actually the 

remains of hafted axes used tor woodworking is unconvincing to 

me tor two reasons: 

l) · he claims to have observed use wear on tpese items, but he 

ottered no criteria for the determination of use; and 

2) he dismisses the possibility that some of these implements 

may have been used in quarrying operations labeling tbem 

"unsuitable in size and shapeo" (Bryan 1950:13) 



Heizer and ~reganza discuss the use of quarry implements 

in California and illustrate some of these (1944:325-6)0 Some 

may have been hafted. On at least three bifacially worked 

specimens from the Crabtree Site, I observed edge dulling 

indicative of use, most likely as quarrying tools (Crabtree: 

personal communication). One artifact in particular (Fig._) 

appears to have been used as a chisel or wedge after it was 

broken across its long axis@ 

It may be expected that the use of a stone tool upon two 

very different materials would produce different patterns or 

types of wear~ That is, extensive woodworking with asstone 

tool would produce different wear patterns than9 say, quarrying 

with the sam@ stone toolo Until thorough experimental study 

provides a .clear definition of this, Bryan•s hypothesis remains 

mere conjecture. 

Kirk Bryan's classification of utilized flakes must also 

remian inconclusiveo To describe~ flake as "o •• rounded by 

retouch at one end and obviously utilized •• o" (1950:11) without 

a definition of. utilized is hardly accept~ble scientific evidence. 

In all the thousands of flakes I examined and sorted from 

the Crabtree site, I saw very few whose edges exhibited flaking 

which could not be attributed to natural agency~ h7 criteria 

for man made flaking and use are; l) a veey regular arrangement 

of flake scars--not random nibbles at irregular intervals along 

a flake margin, and 2) some crushing or dulling o:r an edge which 

has been used repeatedlyt This is not to say that flates coul d 

not have been used as cutting or seraping implements, upon 

occasion9 or biface !ragments used as qua~cying aids. A freshly 

struck :f'lake·cof obsidi an, fo ~ example 9 provides an excellent 



sharp cutting edge with no modification whateve~. However, 

any more than incidental use of unmodified flakes is not indi

cated at the Crabtree Site. 

A brief comparative summary provides the following con

clusions conce~ing llolmes' and Bryan's findings at Spanish 

Diggings. 

Both recognized the ma~or product manufactured at the 

quar17 to be _bifac.1:ally flaked ovoid fo'fl!JS. Holmes refers to 

these ~ blanks 9 w_hile Bryan prefers to call them knives or 

axes. Holmes found scant evidence of any finished or finely 

worked tools; while Bryan claims to have observed large numbers 

of utilized 'flakes and scraperso Since the definition of 

utilized is either missing or inadequate in Bryan's work, his 

classification of these items is unacceptable to meo 

Ny findings at the Crabtree Site agree very well with 

Holmes•. Bifacially flaked forms were indeed the primary pro

duct of this quarry, and there is nothing to sug~est that sig

nificant numbers of other fin.i,shed tools were present; nor does 

my investigation support Bryan's theory that raw materials 

of wood and bone uere impor ted to the quarry area and wprked 

there. 

The Stockhof_f Quam 

.The S~ockhoff Quarry • reported by Bryan and Tuohy in 1960 

is a basalt quarry in IIortheastern Oregon. It deffers from the 

Crabtree Site in that it eontains a habitation area where pro

jectile points of stone exotic to the region were foundo All 

other. material from the site was indigenous fine grained basalt 0 

It is also markedly different from the Crabtree Site in that it 

contained 165 specimens, man:y of which were finished tools de-



signated as scrapers, choppers, cutting or piercing tools, points, 

lalives and spokeshaves. Bryan and Tulby also found "bi.face 

blade blanks". · The wide range of alleged finished tool types 

found at the Stockhoff Quarry caused them to concur with a 

basic tenet of KirkBryan'a-that biface blades or blanks do not 

comprise the majority of artifacts produced at most quarries. 

Although Bryan and Tuob;y present more credible evidence for their 

classification of finished tools (Bryan and Tuohy 1960:491-502) 

than Kirk Bryan, I believe their conclusion to be too simplistic 

and general. It may apply to the Stockhoff Quarry• but cancer

tainly not be said of "most" quarries. One must conside~ that 

the Stockhoff Quarry also included an adjacent habitation areao 

If this were occupied for any length of time con~urrent vith 

quarrying activities, it is not unusual to expect some finished 

tools to be present_. 

The Crabtree Site provided no evidence to indicate that 

there had been any habitation. It follow then, that none! ot 
the fini~hed tools associated with long term subsistence activi-

. . . 

ties are present. As previously quoted in Holmes: "As in other 

cases where dwelling was not associated with the f actory site, 

no spee~lized implements were found~" (Holmes 1919:207) 

I believe that a distinction must be made concerning quarry 

sites wnich contain no habitation evidence and those which do~ 

The presonce of a living site may shO'll itaelt to be a toa.3or 

factor in determining what artifacts are foundQ 



~ Riley Quam 

1'be Riley (uarry, first investigated by John Atherton in 

1966 is an obisdian quarry some 25 miles east of the Glass 

Buttee. l·1aterial here was collected entirel;y from the a:, rface .• 

Nodules of raw material were the source of toolstone, and 

Atherton reports that actual quarcying (removing rock from its 

matrix) was not carried on here-only the flaking of nodules 

into mostly biface blanks and occasionally other ~bple tools: 

"The Riley site, as has been seen, seems to be generally 

similar to other quarry sites. '.!!he only exceptions. t.o this ar.e 

the apparent lack of campsites and hammerstones. The lack of 

campsites is probably due to their having been covered up by 

the constantly shifting sand in the area, although it is possible 

that they were so temporary and simple that they have left no 

obvious traces. 

Hammerstones were probably brought in to the site and taken 

along when the work wasdone doe to the i~dequate material 

for this type of tool found in this area. It is not very likely 

that obsidian nodules were used regularly as hammerstones 

because they often shatter during use and because no regular 

pattern could be found in either the size or shape of tile 

battered nodules foundo o • 

Although a few blades and three or four blade cores were 

· tound at the Riley Site, the quantity rts so small that it is 

fairly certain that there was no significant blade-core industry 

at this site, although tt~eir presence indicates that at least 

-some of the usersof the quarry knew the technique for making 

bladeso"(l966:69-?l) 
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v Atherton does not define his criteria for determining 

use either. He says: 

"Some of these flakes ••• ahow definite si~sof having 

been utilized,. What these flakes were used for is not certain, 

but it -is possible that they were used ~o work other tools of 

woo4, bone, antler, or some similar material."(1966:?l) 

Tb.ia explanation is more acceptable than the one -propesed by 

Kirk Bryan, if indeed the flakes referred to by Atherton were 

utilized. llowever, until a clear detinition·ot utilized is 

outlined by the author I remain skeptical. 

Aside from Atherton's discussion of flake utilization 

mh information from the Crabtree Site concurs quite well with 

the Riley Site material ••• the lack of habitation, the absence 

or very small number of hammerstones, the technology of blade 

and core manufacture, but scant evidence that these were a 

product at either quarry, and the presence of whole or fragmented 

"blank• rejects. ~be major difference is tbat the Riley quarry 

is not located at a deposited source of obsidian as is tbe 

Crabtree quarryo Therefore.- implemmts used in the quarrying 

of obsidian sucb as picks or digging tools may be expected at 

the Crabtree site, yet not at the Riley quarryshop; 

The Midvale Site --------
Site 10-tm-10, the Hidvale quarry, is located in western 

Idaho near the confluence of the ~iei;ser and Snake Rivers 0 It 

was first investibated as a highway salvage archaeology project 

in 19620 The quarry w~s used aboriginally as a source of fine 

grained basalt toolstoneo Like the Crabtree site, the r-'.iidvale 

quarry was not subject to major habitationo Rather, it was 

used as a source of materials which were reduced to transpor

table shape and sizeo In Bucy's wordn: 



"The bian percentages of fl~king detritus at the earliest 

stages of manufacture, particula rl7 cortex f'lakes, and the low 

peNentages of detritus representing tbe final workin~ stages 

inclicate that this site served as a materials S>urce. The site 

npNsents an area where high qualit7 material ~as sought and 

N4uoec1 to transportable form, the greatest percentage of waste 

being removed and left at the source. Tbe transportable forms, 

~ugbouts or quaJ:'1"7 blanks were carried away from the quarry to 

oUb.er sites in tb.e general localit7 for turtber shaping and 

finia}ling work •• ~ anvils, a variety of hammerstones and a 

number of simple -scraper forms are present at quarry sources. 

These implements were used in obtaining and reducing the raw 

material to preliminary ilanks and rouchouts. • .(Bu~y 1971:92) 

Bucy does r~ort finding a small number of finished tools: 

"Specialized flakes and implements excluding flaking tools 

constitute 9.7~S of the total collection, indicating that rela

tively l~ttle finishing work was carried out at the quarry~ 

Tbe finished implements found at this site ~robably represent 

those used by the workmen;•: tn acquiring raw material and to 

maintain themselves and their equipment while in the locality 

(1971:91) 

Although Bucy identified more functional tool types that 

I believe to be present at the Crabtree Site, his biface blanks 

appear morphologically very· similar to those _I recovered except 

tor the material they are made from (nee nucy Figs.15 a-m) 0 

~be transverse breaks sbhwn in Fig~ 15 g, h, ~, and l closely 

resemble many broken biface fragments from the Crabtree Site, 

which exhibit a definite hinging termination0 



Bucy also reports the use of self' hammers at the i-1idvale 

quarry. Tbis helps to ex-plain the small nuober of hammerstones 

reooveredo IIowever. use o~ obsidian self hammers at the 

Crabtree quarry is unlikely. The glassy qualities of the 

stone would make this technique very hazardous, as pieces of the 

peroussor or the objective piece are easily detached and may 

become potentially dangerous missiles. 

A difference between the quarries is the presence of 

cores at the r,Jidvale site. ·these were small and had bad onl;; 

a few blades struck off. Bucy theorizes that these were not 

blade cores for the manufacture of fine tools, but rather were 

samples of rock being tested by the aboriginal by the removal 

of a fresh flake. 

Comparatively then, the Midvale and Crabtree quarries 

sh are a number of traits: the presence of whole and broken 

biface fragments, some similarity in transverse breaks of some 

bofaces, very few hammerstones, the lack of a major core and 

blade inductry, the abse_nce of habitation sitese The greatest 

differences between the two quarries are the presence of re

touched flakes and some finished tools at Eidvale, and the 

indication that self hammers were used on the tougher, more 

resistant basalt at Hidvaleo 

~ Coso !f_gl Springs Quarry 

In a very short article, Malcolm Farmer reports on an 

obsidian quarry near Coso Hot Springs, California 0 His basic 

observations agree with those o! Holmes and also my own: 

"From the ledge, extending dotm the slope of the crater, 

there are extensive slides of obsidian fr~gmentso Some of these 

sbow evidence of having been roughly chipped by the percussion 



me-t;hod into rude leaf-shape blanks. others are chips from the 

above-mentioned process and cores from which chips have been 
' 

struck. There are also many fragments that hnve broken natu-

rall.1' from the exposed face of the ledge. Some of the obsidian 

18 tr.analucent, but most ot it is cloudy' to opaque, and ranges 

in color trom gray to black. 

To the eastward and northvard of the base of the crater 

there are Indian campsites. On these areas are found many chips, 

nodules, and rejeets, but no finished implements. There were 

only a few metates. No obsidian artifacts that could bQ classed 

as finished implements were found near the quarry. All the 

chips indicated that they were removed from larger fragments 

by percussion during the process of manufacture of the leaf shape 

blanks from which finished implements were later madeo The 

absence of completed implements is additional proof that 

blanks were chip9ed out at the quarry and transported to more 

permanent dwelling places to be converted into implements of 

utility and waro" (Farmer 193?:8) 

Conclusions 

This short review of selected .l~terature on quarry •sites 

wee not intended to be all inclusive. Instead, this was 

designed to acquaint the reader with little previous knowledge 

of quarries, td.th some of the major works on the subject 0 

Conclusions drawn in other quarry studies may be applied to 

current research as a means of testing their validity. In the 

caae of the Crabtree Site, my findings agree generally with 

the research of Wo II. Holmes. Oertain attributes of other 

quarries are not represented at the Crabtree Siteo Of course, 



~ 
~ many variables are likely to have had some bearing on what 

t activities occurred at a prehistoric stone quarry. Faotom 
,1 
~ such as the geography of the area, its proximity to water and 

:food resources, how many groups of aboriginals used the 

quarry, the amount ' Of raw material available, the mechanical 

means required to form, useful artica~s, and the methods known 

by the aboriginal knapper are necessarily a few of the determi

nants of what refuse is left for the archaeologist. 



THE CRABTRF.E SITF.: 

AN° ABORIGINAL OBSIDIAN QUARRY 

NEAR GLASR BUTTF.S, OREGON 

With few exceptions, most notably the work of W.H. 

·Holmes around the turn of the century, the science of -l{thic 

technology has largely been uhtouched or ignored until re

cently. It is now undergoing an increasing relevance, and 

archaeologis:ts are becoming aware of its credibility and 

application to current research. It is the intent of this 

thesis to arouse in the minds of fellow archaeologists the 

incredibly large body of knowledge there is to be gleaned 

from the study of · lithic debitage, particularly at a 

quarry workshop site. For too long, members of the pro

fession have concerned themselves ohly with describing and/or 

classifying finished a~tifacts of 'stone. There is so much 

more to be learned if one is able to retrace the entire 

process of manufacture through careful examination and 

painstaking scrutiny or the debris from all stages; not merely "

the final one. 

J ' 

In studying the morphology of a stone tool, one is 

seeing only the result of an involved series of processes. 

This subtractive technol.ogy (Deetz;l96?:48) speaks only of 

the last of these processes. It is my desire to attempt to 

reconstr.µct the continuum of manufacture, based on the debris · 

found at the Crabtree site. C\\rhe site is located on the high 
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lava desert of central Oregon, 70 miles west o! Burns. 

The debita~e pits at the quarry lie on a ridge which runs 

in a north sou~h orientation. ·Two pits were used as the 

basis for this study. Test Pit A was excavated and collected 

in ten centimeter increments. The total sample was taken 

from this pit--8168 articles, and used for purposes of 

control. In adjacent Test Pit B, I selectively retained 

material from each ten centimeter level, using my judgement 

based upon my own flintworking experience and the observation 

of other flintworkers. I was interested in recovering 

flakes which indicated a mode of manufacture. Continued 

lithic experiments have demonstrated that flakes struck with 

a certain type of percussor will necessarily show certain 

attributes not present when another type of percussor is 

used. My comparison of the data demo~strate that a very 

reliable statistical representation of diagnostic flakes 

is possible, without ' a.> .. 100% sample of the material. In 

other words, the percentagesof a certain type of flake wane 

very nearly the same in both Test Pits A and B, while Pit 
(9~9 art'ifact\11;11) 

A included a total of 8168 items, and Pit B consisted of 

only 107.artifacts. 

I am, not c6ncerned with establishing a datable chrono

logy, nor do I wish to determine which aboriginals were 

using this quarry. It is my contention that the quarry under 
I study was used merely as a source of fine obsidian toolstone, 
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and that users of this quarry intended only to remove raw 
I 

mater i als from it after having worked these raw materials 

into an easily transportable or tradable shape and size. 

The data support my assertion that this site was at 

no time a long term habitation area, and further that no 

pressure flaking or other fine finishing of tools was 

carried on here. 
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