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AMERIKAI KŐESZKÖZÖK A NÉPRAJZI MÚZEUM GYŰJTEMÉNYÉBEN 

őskori amerikai - indián és űn. paleo-indián - kőeszközöket ajándékozott a buda­
pesti Néprajzi Múzeum gyűjteményének Salgó Miklós, az Egyesült Államokban élő, ma­
gyar származású magángyűjtő. A különleges szépségű kőeszközökből - zömében nyíl­
hegyekből és lándzsahegyekből - álló, több mint ezer tételes kollekció az USA 
délnyugati területéről, Oregon állam déli-középső vidékéről származik, lelőhelye a Che-
waucan folyó közelében fekvő Coffeepot Flat, amely a Great Basin (Nagy Medence) 
nevű, száraz, sivatagos, intramontán felföld északnyugati vidékén található. 

A gyűjtemény hosszú évek gyűjtéseinek és viszonylag nagy terület bejárásának 
eredménye. A lelőhelyen végzett régészeti terepbejárások mintegy 50, különféle jellegű 
és korú telep jelenlétét bizonyították. E kutatások azonban nem eredményeztek a felszíni 
gyűjtésből származó, nyilvánvalóan válogatott anyaghoz hasonló gazdagságot a datáló 
értékű - és különlegesen szép - „nyílhegyekből". A régészeti terepbejárások eredményei 
szerint a gyűjtött eszközök igen széles időhatárokat ölelnek fel (Kr. e. 8000-i. sz. 1850). 

Az itt feldolgozott gazdag anyag megerősíti a fenti keltezést. Érdekessége, hogy 
olyan területről származik, ahol egészen századunk elejéig megőrződött az ősi vadász-, 
gyűjtögető életmód és eszközkészlet. 

A dolgozat célja a különlegesen szép leletegyüttes bemutatása oly módon, hogy 
betekintést nyerjünk Földünk egyik utolsó vadászó-gyűjtögető közösségének életébe. 





KATALIN T. BIRÓ-ANDRÁS VLADÁR 

RAW MATERIAL ANALYSIS OF THE OREGON - COFFEEPOT FLAT LITHIC 
ASSEMBLAGE 

Introduction 

The lithic assemblage of the Coffeepot Plain, Oregon (USA) is deposited in the 
Hungarian Ethnographical Museum. The material was donated to the Museum by Ni­
cholas Salgó, and comprises over 1300 items. The detailed typological presentation of 
the material is given by K. Bíró1, including macroscopical determination of the raw 
material. The overwhelming majority of the artifacts is made of obsidian. There were 13 
macroscopical varieties separated among the obsidian artifacts according to colour, pat­
tern and transparency. The distribution of the material according to these categories is 
demonstrated in Table 1. 

As it has been emphasized in connection with the typological study of the assemb­
lage, it is obviously difficult to interprete achaeological problems of geographically 
remote and unfamiliar assemblages. This is even more true for an adequate provenance 
study of the- material. Being aware of the limitations resulting from the lack of field 
information and improper amount of references we tried to apply our routine methods 
of analysis to the study of the raw material of the Salgó-Collection. 

Investigation methods 

Obsidian samples were analysed using electron-energy dispersive X-ray spectro­
metry (EDS) in a JSM-35 type scanning electron microscope in the Research Institute 
for Technical Physics, Budapest. EDS analyses have been used for obsidian characteri­
zation since 1981 (BIRÓ-POZSGAI 1982, 1984; BIRÓ-POZSGAI-VLADÁR 1986, 
1988), using an ORTEC EEDS-II. multichannel analyser with Si (Li) detector and a 
semiquantitative evalution procedure. Samples analysed comprise all significant sources 
from Europe and the so-called 'Mediterranean obsidian province* (CANN et al. 1969). 
Archaeological samples were, so far, almost exlusively of Central European and Anato­
lian sites. 

Recently two important factors helped in amplifying scope and, hopefully, effi­
ciency of the analyses: the purchase of a KEVEX - Delta X-ray analyser offering the 

See same volume, Prehistoric American stone tools. 
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Table L 
Distribution of the lithic material according to macroscopic grouping 

Obsidian Obsidian variety Number of Volume 
variety description pieces percent 
(code) 
501 black, transparent-translucent 621 29.13 
502 black, nontransparent 340 37,77 
503 mahogany, nontrasparent 7 0,28 
504 black, slightly translucent by edges 258 25,48 
505 dark grey, slightly translucent by edges 34 1.51 
506 black-grey, striped, translucent 33 1.91 
507 dark grey, nontransparent 29 2.91 
508 translucent-troubled grey, with inclusions 1 0.17 
509 fused cloudy 6 0.19 
510 dark grey striped, nontransparent 1 0.53 
511 red, brownish red, nontransparent 3 0.05 
512 black-red-translucent striped 1 0.04 
513 black, reddish translucent 1 0.04 

Table 2. 
Distribution of the pieces analysed according to type and macroscopic grouping 

Locality Description Inventory nr. Lab. nr EDS 
code 

Glass Butte 1 geological sample L 89/116/1 225 GBl 
Glass Butte 2 geological sample L 89/116/2 226 GB2 
Davis Creek geological sampli i L 87/5 219 DC 
Coffeepot Hat, distal fragment 

of arrowhead 89.50 205 1 
Coffeepot Flat, distal fragment 

of arrowhead 89.50 206 2 
Coffeepot Flat, projectile lateral 

fragment 89.50 207 3 
Coffeepot Flat, fragment of 

small flake 89.50 208 4 
Coffeepot Flat, fragment of 

small flake 89.50 209 5 
Coffeepot Flat, distal fragment 

of arrowhead 89.50 210 6 
Coffeepot Flat, fragment 89.50 211 7 
Coffeepot Flat, fragment 89.50 212 8 
Coffeepot Flat, fragment 89.50 213 9 
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possibility of standardless quantitative analysis, and the foundation of the LITHOTHECA, 
a comprative raw material collection within the frames of the Hungarian National Mu­
seum. This centralised comparative collection for lithic raw materials enables us to use 
field experiences of colleagues collecting from remote sources and operate in raw ma­
terial exchange with experts interested all over the World (BÍRÓ - DOBOSI 1990). In 
respect of Oregon obsidian, we dispose of a modest set of samples from the localities 
Davis Creek (Collected by Gy. Varga) and Glass Butte (Collected by G. Brown). 

Experimentais 

The conditions of examination corresponded to the routine methods described by 
BÍRÓ et al. (1986). Analyses were performed on cut, polished and Carbon coated sam­
ples embedded in synthetic resin at 25 KeV accelerating voltage and 6,1 *10~10 A probe 
cirrent. The spectra were taken while scanning a surface of cca. 0.2*0.2 mm (magnifi­
cation 500x). This is smaller than the surface generally used for analyses, because of the 
selection of specimens to be analysed: only very small fragments were used (Fig. 1). 
Lacking really representative set of comparative material, the cultural (typological) value 
of the artifacts was considered more than random analysis of samples. 

Expectations 

In any scientific examination of art objects, it is important to consider 'costs and 
benefits', prior to examination. As it is emphasized here, we were aware from start that 
our comparative evidence is too small fór proper characterisation. Though quite a num­
ber of analytical results published on the subject were available to us, we had no access 
to main element composition data on Oregon sources, only 'hints' on chemically similar 
regions (STURTEVANT et al. 1986). 

What then, if anything, could be expected from the analyses at all? The questions 
we could correctly pose are the following: 

Are the items of the Salgó-Collection homogeneous from the point of chemical 
composition? 

Are there groups to be separated on the basis of chemical composition? 
Do macroscopical grouping have anything to do with chemical composition 

groups, if any? 
Can we support the existence of a local workshop at the site or rather, the import 

of certain pieces seem more probable? 
Last but not least, can we find pieces corresponding to our modest comparative 

set of samples - at least, can we exclude these sources, and can we suggest possible 
sources on the basis of a very cautious interpretation of other analytical data published? 
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Fig. 1. Selection of specimens analysed 

Result of the analysis 

The results of the EDS analyses on the Oregon samples are presented in Table 3. 
and fig. 2/a-f, 

The specimens used for the analyses were mainly tiny fragments of small arrow­
heads and unidentified pieces. It was important not to destroy typologically characteristic 
pieces for the sake of an analysis with unpredictable outcome. Therefore not all the 
macroscopic types were included, much rather, a random selection of the most signifi­
cant types was assured by accidental fractures. Data on the pieces used were recorded 
according to the rest of the material (Table 1, fig. 1). Preparation of the samples were 
preferentially made in favour of a later obsidian hydration dating. 
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Table 3. 
Results of the EDS analyses on the Oregon samples 

Samp! le Filename Na20 AI2O3 SÍO2 K2O CaO TÍO2 FeO 
Nr. % % % % % % % % 

205 oreglJo 4.05 14.21 74.60 5.65 0.69 0.19 0.60 
215 oregl.2. 3.09 13.23 75.94 6.04 0.72 0.16 0.82 
205 oregl.l 2.97 13.06 76.32 5.93 0.71 0.17 0.84 

206 oreg2.1 3.36 13.51 74.45 6.25 0.58 0.15 1.70 
206 oreg2.2 3.28 13.46 74.69 6.25 0.57 0.17 1.58 
206 oreg2jo 3.45 13.24 74.22 6.54 0.54 0.22 1.80 

207 oreg3jo 3.69 13.34 73.96 6.22 0.58 0.27 1.92 
207 oreg3.1 3.20 13.22 74.79 5.43 0.36 0.28 2.72 

208 oreg4.1 2.68 13.26 75.54 6.69 1.04 0.06 0.73 
208 oreg4.2 2.71 13.22 75.67 6.62 1.07 0.08 0.63 
208 oreg4jo 3.00 13.09 75.02 6-92 1.15 0.09 0.74 

209 oreg5.1 3.39 13.36 74.51 6.15 0.62 0.14 1.82 
209 oreg5.2 3.60 13.69 74.00 6.31 0.53 0.25 1.63 
209 oreg5jo 3.50 13.26 74.32 6.50 0.53 0.19 1.70 

210 oreg6.2 3.19 13.58 75.72 5.79 6.3 0.17 0.92 
210 oregőjo 3.19 13.25 75.83 6.28 6.7 0.16 0.62 
210 oregó.l 3.15 13.30 76.01 5.89 6.8 0.15 0.81 

211 oreg7.1 1.53 11.68 76.76 7.67 0.77 0.62 0.97 
211 oreg7.3 2.00 11.53 76.93 7.38 0.80 0.39 0.97 
211 oreg7 2.75 11.65 75.37 7.47 1.38 0.27 1.11 

212 oreg8jo 3.10 12.70 76.09 5.91 0.96 0.16 1.08 
212 oreg8 2.82 12.74 76.35 5.82 1.01 0.15 1.12 

213 oreg9jo 3.49 13.10 74.37 6.60 0.51 0.16 1.77 
213 oreg9 3.13 13.07 74.78 6.59 0.49 0.13 1.80 

219 Davis Creek, ma.4.2 2.56 12.76 75.56 7.07 1.19 0.13 0.75 
219 Davis Creek, ma4.1 2.54 12.78 75.46 7.11 1.18 0.16 0.77 

224 Glass Butte/2, ma9.1 2.61 12.64 76.19 6.48 1.30 018 0.60 
224 Glass Butte/2, ma9.2 2.65 12.96 75.41 6.55 1.22 0.22 0.99 

225 Glass Butte/1 mal0.2 2.81 12.52 76.66 6.31 0.82 0.14 0.74 
225 Glass Butte/1 malO.l 2.78 12.62 76.60 6.34 0.79 0.13 0.74 
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2. Results of the EDS analyses on 
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Among the 13 obsidian varieties recorded on macroscopical grounds, there were 
only the three main types present in our sample, which stand for 91% of the assemblage 
(1219 pieces of 1335). At the same time we had no information whether the macroscopi-
cally similar pieces really belong to one group on the basis of chemical composition or 
not and, correspondingly, if macroscopic differences are but manifestations of intra-
source variation reflected or not reflected by chemical composition. 

Our experience on Central European material implied that macroscopic differences 
correlate very well with instrumental characterisation results (BIRÓ et al. op. ciL, WIL­
LIAMS et al 1984). 

The comparative material at our disposal was very deficient: in respect of macro­
scopic groups, only types 501 and 512 were represented (501 on both localities, while 
the second piece from Glass Butte, Nr. 228 was of unique clear-black, reddish brown 
striped raw material found in very small quantity only in the Salgó collection). 

Expectations were, consequently, moderate, aiming at 
1. observing whether the site, claimed by the Coffeepot Monography a workshop 

area yielded a uniform, homogeneous assemblage or a more heterogeneous set is re­
presented by the selected assemblage. 

2. observing whether the macroscopical separation is reflected in the chemical 
composition, or, contradicting it 

3. observing whether any of the comparative material at our disposal can be, che­
mically, linked to the pieces analysed. 

Reproduction 

Taking intc consideration the special character of EDS microanalysis, always several 
(typically, two or three) measurements have been performed. The very small size of the 
obsidian specimens certainly had some influence on the scattering of the results in case 
of the archaeological pieces. Scattering of results is more characteristic of light elements 
(Na, Al) and it is seemingly more intensive for the archaeological pieces. 

Chemical composition of the samples according to main components 

The EDS spectra of the obsidians contained the same main componets, i. e., Na, Al, Si, 
K, Ca, Ti and Fe, interpreted in oxide form. No other elements were found above the 
detection limits. 

Na20 

The value of N a p within the arcaeological samples shows relatively high scattering, 
theiefore it can be of limited use for characterization. The values of the geological sam­
ples range about the medium (around and over 2.5%), corresponding to samples 207-
208 mainly. Relatively high amount of N a p was found in 205, 206, 209 and 213. 
Sample 211 yielded, though not unambiguously, low results. 
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Al203 

The value of A1203 is fairly uniform, with the spectacular exception of sample 211 with 
very low alumina content (under 12%). Realtively high amount of A1203 was found in 
samples 205-210 and 213 (over 13%). Sample 212 is nearest to the reference pieces. 

Si02 

The Si02 content of the obsidian is, to our experience, the most important marker of 
quality and stability of the glass. Generally it is in direct connection with the apparent 
physical properties. The range of Si02 for stable high quality glass is fairly narrow. All 
of the Oregon pieces fall between 73.5-77% (i. e., rhyolithic obsidian). The reference 
samples fall in the higher part of the range (over 75.5%): complemented by pieces 205, 
208, 210-212. Samples 206-207, 209 and 213 contain relatively low amount of silica. 

:2o 

K20 is know to be an important indicator of the source, together with CaO and FeO. 
Here, already the comparative material is divided: the Davis Creek source is excelled 
by very high K20 content (over 7%), matched only by sample 211. The Glass Butte 
specimens are fairly uniform, around 6.5%, comparable to samples 213, 208, and less 
typically, 209 and 206. Relatively low K20 content was found (under and around 6%) 
for 205, 207, 210, and 212. 

CaO 

In general, all the Oregon obsidians are very poor in lime. While in case of the Old 
World obsidian, CaO is typically over 1% and can reach 2% and more, the Oregon 
obsidians contain typically less than 1%, quite often, around 0.5%. The comparative 
material is very interesting: one of the Glass Butte pieces, together with the Davis Creek 
specimen, contains relatively high amount of CaO (around 1.2%), while the other Glass 
Butte piece is much poorer in lime (around 0.8). High amount of CaO was found, 
among the archaeological pieces, at 208 and 211. The medium range is taken by 205 
and 210, while the lowest CaO content is attested at 206, 207, 209 and 213. 

Ti02 

Ti02 is the most changeable and varied of all main components, due partly to the small 
amount but also to distribution of Ti02 in the samples. Outstanding pieces of the as­
semblage is 211 with very high and 208 with very low Ti02. 
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FeO 

The iron content proved to be the most efficient discriminant in case of European obsi­
dians. The Oregon samples also show important differences in the FeO content. The high 
quality comparative material contains uniformly low amount of FeO, all under 1%. 
Sample 224 proved to be more changeable than the rest. Similarly low iron content was 
found in case of 205, 208 and 210. Sample 211 and 212 is in the medium range (a little 
bit over 1%). With a marked, characteristic difference, 206, 207, 209 and 213 stand out 
with FeO content over 1.5%. 

Summing up, the Oregon archaeological pieces are not homogeneous from the 
point of chemical composition. Table 4. shows the observable tendencies in terms of 
relative d'fferences. 

Table 4. 
Changes in chemical composition in terms of relative differences 

sg-s ++ 
+ 
/ 

code Na AI Sí K Ca Ti Fe 
89/116(224) / / + + + 
89/116(225) / / + + / 
87/5(219) / / + ++ + 
1 (205) 501 + + + / 
2(206) 502 + + - / - + 
3 (207) 502 / + - + 
4 (208) 501 / + + + + 
5 (209) 504 + + - / - ++ 
6 (210) 501 + + + . 
7 (211) 502 - ~ + ++ / ++ / 
8 (212) 504 + / + ++ / 
9 (213) 501 + + - + - ++ 

interpretation of the results within the frames of our analysis 

The most outstanding pieces of the assemblage is 211, with low, Na very low Al, 
relatively high Si and very high K content, as well as high Ti. In some features it re­
sembles the Davis Creek reference sample (K, Si), but it is clearly distinguished from 
the latter by other elements. Macroscopical determination of the sample was 502. 
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Another piece distinguished on the basis of chemical composition is 8 (212), deter­
mined macroscopically 504, clearly distinguished from the rest on the basis of high CaO, 
relatively high SÍO2 and relatively low K2O coupled with medium FeO. 

Sample 9 (213) was also found unique, especially in the light of its transparency. 
It contained relatively low amount of SÍO2 and essential amounts of iron, as well as 
K2O. In any respect, it is nearest to 5 (209) determined 504 macroscopically, and, less 
typically, 2 (206) determined 502. This latter piece is also in close relation with 3 (207), 
determined also 502. 

In the remaining 3 samples determined macroscopically 501, the specimens 1 
(205) and 6 (210) are almost identical, while 4 (208) is distinguished by high amount 
of K2O and CaO and less Na20, corresponding in these features to the comparative 
material, especially to those of Glass Butte. In the case of the other archaeological sam­
ples, no agreement with the source-collected reference samples can be hypothesed. 

EDS analysis of this small set of samples attested a high variablity within the 
material collected at Coffeepot Plain. Taking a look at the density of obsidian sources 
(Fig. 3) it is not at all surprising. In the Carpathian Basin we have practice on a dis­
tribution region extending over 500 kms at least supplied with, exclusively, sources of 
the Tokaj Mts yielding three variants of obsidian only, which can be distinguished on a 
macroscopic basis as well as chemical composition, concordantly and very consistently. 

Fig. 3. Great Basin obsidian sources in the vicinity of the Coffeepot Flat site 
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The situation in Oregon is obviously different. The heterogeneity of the material at the 
same time contradicts the workshop character of the site - here again we are missing 
the debitage very much. The fragments analysed were obviously pieces of projectiles 
(see Fig. 1), and this way it can be imagined that they were artifacts of a moving com­
munity carried to an occasional quarry of obsidian, but almost certainly, made of ma­
terial coming from widely different sources. One of these sources could be, on the basis 
of marcroscopic examination and chemical composition, Glass Butte (nr. 4. [208]) 

Interpretation of the results in terms of known characterization and provenance data 

There are quite a lot of obsidian sources known to us in this region from technical 
literature. Our sources of information include indication of trade routes and chemical 
component regions (STURTEVANT 1986), exchange systems (ERICSON 1977) and a 
number of chemical analyses on geological samples and archaeological sites from the 
South-Western parts of the USA. Unfortunately none of them were using main compo­
nent data. The thing what we could not take hold of - whether existing or not - is a 
systematical characterisation of obsidian sources in the wider environment of the Cof­
feepot Flat. Thus we have to be contented with the minimum goal: how much we can 
insert our data to the set of information we have. 

Location of the site and the sources analysed 

The archaeological site area at the Coffeepot Plateau itself was claimed to be an 
obsidian source area. Looking at the map of the Great Basin obsidian sources (Hand­
book; fig. 3) we can see them at least 20 sources marked in the 200 kms vicinity around 
the site: Glass Butte is located some 120 kms to the North.2 

The nearest source to the site is that of Spodue Mountains, practically in the im­
mediate vicinity of Coffeepot Flat. Other source regions to be considered would include 
Quartz Mountain and Horse Mountain in Oregon and NW Nevada sources, and perhaps 
the environs of Medicine Lake Highlands lying already at the Western side of the great 
watershed (Contact with California in the region of the Klamath lakes were mentioned 
by HOWE [1972] as well). 

The other source, i. e., Davis Creek could not be located more precisely. 
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Summary 

Our examinations comprised a modest selection of obsidian artifacts from the ma* 
terial of the Coffeepot Hat. Main element composition of the archaeological pieces and 
some reference material from Oregon indicates, that: 

1. the material of the site is more varied than expected on a workshop site planted 
on the exploitation of a certain source; 

2. the small set of sample does not allow to make very definite statements űri 
chemical grouping, still it seems that some fairly distinct groups can be separated on the 
basis of chemical composition; 

3. though macroscopical grouping certainly has some relation to chemical compo­
sition g ouping, it does not coincide with the latter completely. We can say that there is 
a greater variety among the chemical groups than those separated by the apperent physi­
cal properties; 

4. In spite Of the small amount of comparative material, we can certainly say that 
Glass Butte obsidian was present among the Coffeepot Hat obsidian artifacts. 
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AZ OREGON - COFFEEPOT FLAT LELŐHELYEIRŐL SZÁRMAZÓ 
KŐESZKÖZÖK NYERSANYAGVIZSGÁLATA 

Az alábbiakban a Coffeepot-fennsíkon (Oregon, USA) talált és a budapesti Nép­
rajzi Múzeumnak ajándékozott leletanyag nyersanyagvizsgálatáról számolunk be. A több, 
mint 1300 tételt tartalmazó együttes részletes tipológiai ismertetését a megelőző tanul­
mány tartalmazza a makroszkópos nyersanyag-meghatározással együtt. Az eszközök túl­
nyomó többsége obszidiánból készült. Az obszidiáneszközökön belül 13 makroszkópo­
sán elkülöníthető nyersanyagtípust állapítottunk meg szín, mintázat és áttetszőség 
alapján. 

Az egyes nyersanyagtípusokból szelektíven válogatott, apró mintákon - európai, 
illetve mediterrán mintákon rutinszerűen alkalmazott vizsgálati módszerünk szerint - a 
főalkotók kémiai összetételét mértük. Ennek alapján az egyes obszidiánforrások jó ha­
tásfokkal elkülöníthetők, ismert nyersanyagforrások esetén a származási hely is megha­
tározható. A vizsgált minták természetesen több csoportra oszthatók a kémiai összetétel 
alapján; a makroszkóposán azonosnak meghatározott nyersanyagcsoporton belül is mu­
tatkoztak eltérések. Különleges sikerként értékeltük, hogy összehasonlító nyersanyag­
gyűjteményünk segítségével legalább egy nyersanyagforrás anyagát azonosítani tudtuk a 
Coffeepot Flat-i leletanyagban. 



Felelős kiadó dr, Hofer Tamás főigazgató 
Gondozta a Dinasztia Kiadó 

ERFAPRESS Kft. 
Felelős vezető: Juhász László 

Készült: 1000 példányban 
Táskaszám: 92.280 

Terjedelem: 12,75 (A/5) ív 
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