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ABSTRACT

Excavations of the Evan's Mound by the University of
Utah Anthropology Department reveol thot the site inhabi-
tants fregquently used obsidiaon to fashion projectile points
ond other {oolsm The nearest obsidion scurces aore 45 miles
northwest and %5 miles west of the site, Samples from
these two cebsidian locotions and 43 samples from the Evan's
site were analyzed for Na, lLa, Sm, Rb; Sr, Zr, Co, and Fe

by a combination of instrumentol neutron activation and

o

X-ray fluorescence analytical technigues. Anclyticol resul
demonstrated tﬁut the two source arecs were chemically dise
tinct and that 38 of the 42 analyzed site SOmplés were from
the two sampled source arecgs. No stratigraphic bias of

e

source material occurred in the mound, showing that beth
sources were used by the inhobitants throughout the occu-
pational period of the site. Procuremant of the obsidian

can be correlated with hypothesized hunting habits of the

occupants,

\




INTRCODUCT ION

The University of Californic at Los Angeles, SQuthern
Utah State College, and the Univevsity of Utah huve inter-
mittently excovoted Evan's mound during the last two decades,
These excavations hove revecled thot obsidion was o common
knopping material ot the site; During the 1970-1972 excav~
ation seasons, 1489 chipped stone artifacts were recovered
from the mound, Over 1100 of the artifacts wre chert and
qhalcedony, while the remaining 370 ore obsidicn. Thus,
obsidian constitutes one-~fourth of the excavaled chipped
stone artifacts in an area where only chert and cnalcedony
are locolly available,

"Fersistent rumors ond locdl legends plqced the source
somewhere near the town of Modena about 85 miles to the west
on the Utah~Nevceda border,” (Weide, 1970). However, upon
examination of local artifoct collections, VWeide located a
source of obsidian in Wild Horse Conyon which is in the Min-
eral Mountains some 45 miles due north of the Evon's site,
Based upon hand specimen ond microscopic comparisons, he
deduced that the obsidian ot wWild Horse Canyon was ldentical
to material collected at Parowaon, Paragoncgh, and kvan's
Mound,

The purpose of this study is to identify the source or
sources of the site obsidian using modern andiyticul cor-
relation techniques, The last decode has seen numerous
advances in inéﬁrumental neutron activation onolysis tech-

nigques, which have allowed obsidian artifaocts to be chemi-



cally matched with their source (Cann and Renfrew, 1964;
Parks and Tieh, 1966; Renfrew, 1966; Frison et al., 1968;
Gordus et al., 1968; wWright et ol., 1968; Griffin et al.,
196¢; Condie and Blaxlond, 1970). By analyzing potential
source area and site chsidians for selected elements, it
should be possible to determine where the ancient inhabi-

tants obtained obsidian,

THE EVANS SITE
The following description of the site is summorized

from The Evons Site, o special repert of the University of

Utah Anthropology Department by Michael Berry, 1972. The
Evans site is locoted in the Parowan Valley of socuthwestern
Utah (Fig. 1). The valley is within the eastern edge of the
Gfeat Ecsin physiogruphic.provincea The Hurricane Cliffs,
to the east, define the western rim of the Colorado Plateau,
while the Black Mountains, Red Hills, and Grqy Hills separ-
ate the valley from the Escalante Désert to the west,

Aboriginal -occupation of the valley was concentrated
along three perennial streams which originate in the Piute
Highlands above the Hurricone Cliffs. The kvans Mound is
situated approximately twoe miles north of Summit, Utah, on
an ancient channel of Summit Creek, The mound is approxi-
mately 300 feet long (SwW-NE), and 160 feet wide (SE~NW), and
rises a moximum of 7 feet above ground leyela

The inhﬁbitants of the site are classified under the
Farowan variant of the Fremont culture (Marwitt, 1970).

The Parowon variant is divided into the Summit phase (early)
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and the Paragonah phase (lote). Both phases are represented
at the site,

The inhabitants of the site lived in simple pit-house
dwellings. They were both farmers and hunters. Their
agricultural practices were limited to raising corn and
beans, Sced gathering was also an important part of their
life., Mule deer, pronghorn ontél@pe‘ mountoin sheep, and
rabbits cccounted for nearly oll of their meat supply.

$ix radiocarbon dotes, eleven archeomagnetic determina-

tions, and the presence of intrusive pottery types bracketls

the

o]

ccupational périod of the site between approximately

A.D. 1050 and AL, 1150,

SCURCE AREAS

Modena

Abundant obsidian cccurs around the town of Modena,
Utah, 5% miles west of the ovans site on the Utah-ievada
border (Fig. 1). The boulder to gravel size nodules are
often caliche coated and are found mixed with ancient river
gravels. The source of these nodules is uncertain, but
their large size and lack of weathering or transport features
indicates they have not been transported far from their orig-
inal source, Perhops the original source has been eroded.

The area sumpled is approximately one mile southeust
of town where o dirt road cuts through o dry wash overlain
by a bosalt flow., About thirty nodules were selected ot
random and ten of these later were chosen for analysis,

Abundont chippings and occasional breken tools indicate



the area's Qse as a quarry. The areal extent of the nodules
is unknown but probably does not exceed several sguare miles
in the vicinity of the town.

Thg obsidian is nonvesicular and has no MUcroscopic
crystellites., Because it i1s o homogeneous Qlass it is
excellent for knapping purposes. Large pieces are blaock,
while smaller chips appear gray and are translucent to transe
parent. All degrees of fluidol banding occur in hond spec-
imens. Seome pieces are nearly transparent and cleaor, while
other pieces are almost entirely banded ond opague.

Microscopically the glassy groundmass conﬁaims abundant
globulite, margarite, and cumulite crystallites. Trichite
crystallites are sporse. Minute tridymite ond feldspar
skeleton crystals also are present. Some of the tridymite
crystals are in the form of wedge-shaped twins. Plcenar con-
centrations of the crystallites form the fluidal banding.
Trace amounts of microscopic phenccrysts also occur. These
consist of biotite, magnetite or ilmenite, and quartz. Many
of the phenocrygts gre portially resorbed and some are

aligned parallel to the fluidaol banding.

Wild Horse Canyon

Wild Horse Canyon is in the Mineral hMountains approxi-
mately 45 miles nerth of the Evans Site, and about 15 miles
east of Milford, Utah (Fig. 1). The study by Lavid Weilde
(1970) erronécusly reports Ranch Canyon (directly south of
Wild Horse Canyon) as the location of the obsidian. The

Ranch Caonyon obsidian is o black glass with numerous macro-



scopic crystallites, These crystallites render the obsidian
unsuitoble for khqpping purposes,

Wild Horse Canyon has a series of three obsidian flows
interbedded with tuff and highly weuthergd p@rlitg. The
flows are five to fifteen feet thick and the sequence 1is
capped by a vesicular rhycolite flow. The obsidians are
black with varying degrees of fluidol banding, Small chips
are tramsiucent to transparent. Small omounts of o reddish-
brown and a red-block breccia-type glase alse occur. The
latter type appecrs to have formed in fractured or shrinkage
zones in the flow in which the irén was oxidized and the
glass later welded. The front of the flow is an immense
talus pile of worked and unworked obsidian fragments, Chip-
ping flakes and unfinished artifacts litter the surrounding

£

area for over o mile from the canyon.

Microscopically thg glassy groundmass contains humeraus
globulife, cumulite, and longulite crystallites. Planar
concentrations of these crystollites form the fluidal band-
ihg present in ﬁany of the obsidions., In hand specimen, some
of the glass appears milky or cloudy, which is caused by
randomly oriented concentrations of the microscopic crys-—
tallites.

Microphenocrysts compose up to one per cent of the
obsidian. These include rounded quartz phenccrysts with
uncdulatory extinction, enstutite or hypersthene, and tri-

<

dymite, the latter which often occurs as wedge-shuped twins,

Minute feldspar phenocrysts may also be pressnt.



The flows were sompled in a verticol section and other
samples were chosen to represent the wide range of colors
and flow textures which occur. OFf the 22 samples collected,

11 were selected for chemical onalysis,

SAMPLE SELLECTION AND PREPARAT ION

Site Samples

The Evans site samples were selected from excavated
materical clossified cs unfinished thin. bifoces, miscell-
aneous worked frqéments, and chipping waste. No finished
artifacts such os knives, drills, or points werse tested since
they would have been destroyed by preparation for onalysis,
Samples were chosen to obluin as complete ¢ stratigraphic
representation from the site os possible, Table 1 lists

s inm the mound with reference to

s
A

the position of the samnpl
Fig. 2, the composite profile of the mound, The table also
indicates whether the somples ore from the Paragonah or
Summit phases. The 43 somples selected for analysis ex-
hibited a wide range of ccolor combiﬁqtions and fluidol
banding.

To prepore the samples for analysis, they were first
cleaned with acetone to remove the india ink field specimen
numbers, They were tnen reducéd to a fine powder by ¢grinding
them sequenticlly in a ceramicmplatéd jaw crusher, o ceramic-
ploted rotary grinder, and in o Fisher mortar grinder with
an agate mortar and pestle. For X-ray fluorescence analysis,
a 6:1 rock ponQr to baokelite mixture (usually fhree grams

rock powder to one-half gram bakelite) was homogenized in a
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TABLE 1

EVANS SITE SAMPLES

Analytical Fuan Site Areoz Stratigraphicg
Number Number ~~hase Level
E01 10165 , AP A3
E02 1019-137 A-P A3
F03 9024 e : A2
E04 9767 D A1
05 9769 AP Al
E06 Q4718 B Al
EQ7 ‘ 985~6 S £
E08 9551 B-5 1
E09 372-29 Bf> 9
210 $59-354 Bef g/9%
£11 65826 B2 8/9
£12 27246 , B-P 8/9
£13 31940 B-p &
E14 32681 : B 8
E15 316-44 B-pP 8
£16 382-23 B-pP 7
E17 547-25 3w 7
£18 33946 . B~ 7
E19 449 =18 B-5S 6
E20 57037 B-S B4
£21 435~42 B-S B5
E22 421 -34 B-5 B5
£23 50846 B-S 86
E24 \ 493-103 B-S BG
£Eo5 647 ~59 B-S 37
E26 640-22 B~S B3
E27 7685 B5-S B8
£28 78750 B-5 BE
£29 74680 -5 &9
E30 74603 B35 £59
£31 295-45 D &/9

4

[ .. . ' . ' T
All field specimen numbers are prefixed by 42IN40,.

6]

2
“P denotes sample from FParogonah phase, S from Summit
phase., ‘ -

3 . . . o .
Numbers prefixed by letters indicate specaiftic pit-
house structures, '

4 ‘ o , . : . ;
&/9 denoctes thut strata 8 and 9 were indistinguishable,



-1 Q-

TABLE 1 continued

Analyticel F.S, Site Areag Stratigraphie
Numberr Number ~Phase Level
E32 H6G-E59 Dwf 7
E33 829128 Daf? 7
£34 890~132 ep? 7
£35 21130 Def 7
E36 TE7-58 D=5 6
E37 901 ~74 D=5 5
E38 BO07-71 DuS 5
E29 85771 D-5 5
E40 64469 D-5 L2
E41 64529 D5 D2
E4z B59-70 D=5 D2
E43 644-F0 D% D2

Spex ball mixer. The mixture was then poured into an
aluminum Spex cap and pelletized under 10,000 kg/cm™ pres-—
sure in o heated steel jacket., The result is a very durchle
pellet which will last indefinitely.

For instrumental neutron cctivation analysis, a
0.5000+ 00,0200 gram sample wos welcghed out in a small poly-
ethylene vial., The sample weight wus recorded and the vial

sealed with a soldering gun.

Source Samples

Quarry samples were carefully chipped to remove any
coliche coating or weathered material. They were then
broken into smaller pieces using a sledgehommer and o steel
plate, After further size reduction in a large jow crusher
wilth steel plates, they were pfepared in the same way as |
the sité samﬁles. All the somples were prepured in o con~

sistent manner under similar conditions,




-11 -

ANALYTICAL PROCEDURE

Previous studies of other obsidian flows hoave shown

that some elements

]

agtions and larg

nave cemparatively small intraflow vari-

interflow variations, which mokes them

prime candidates for correlation purposes (Renfrew, 1966;

Gordus et al., 1968).
1000 obsidiun samples

Sm, and S¢ were idecol

from 60 flows

Gordus el al.

and found that Mn, La;

{1968) analyzed over

elements for chardacterizing obsidians.

From their dota No ond Rb also appeared to be significant

elements for correlation purposes,
studied obsidians from the
Bo were useful elements.

sidians do not have o wide

and usually these elements

ShtudieSo

Ba, and Zr were considered

of elements was limited by

at New Mexico Tech.

In view of these

Near Hast

Other works

Renfrew et ol.

(1966 )
nd found that Zr and

have shown thot ob-

range in majoer element content

’

are not useful for correlation

4

findings Mn, La, S5m, Sc, Na, Rb,

for analysis.

The final selection

the @nalyticul equipment available

It was necessary

samples could be analyzed quickly and

La, %m, Na, Zr, and Rb were initially

£

that large numbers of
accurately, therefore

chosens Strontium

was added to these because 1t is easily and accurately ana-

lyzed with Rb.
correlction data, more

sequently.

samples for the major elements.

If these elements

elements could

An opportunity also arose

Thais

Fe concentrations were quite distinct

fuiled to provide adeguate

be analyzed for sub-
to analyze the source
revealed that Ca and

for each source area,

so the site somples were also analyzed for Ca and Fe., Of



s

fhe,eigh% elements for which all samples were gnalyzed,; Sm,
Sr, Fe and Ca concenfrotions were significantly different for
each source areda, while Rb overlap wos minimal. Lanthanum,
Zr, and Na concentrations showed cqnaiderable overlap betwesen
the two sScurce areds.

Sodium, La, ond Sm concentrations were determined
using a Canberra Gekl crystal by instrumental neutron ac-
tivation techniques. For the sodigm determination, samples
were irrcdiated for five minutes ot 30 kilowattls in the re-

actor core at Sandia Laborctories in Albuguerque, New Mexico.

Samples were counted within two days after irradiotion. Each
sample was counted for 200 seconds employing the  Na gumma-

ray peak. The USGY standard G2 and o standard obsidian O-16
(Gordong 1968 ) were included to compute Na concentration from
specific actlivity. Lonthanum and Sm determinations were made
by irradiating the samples 30 minutes at 300 Kilowatts. Only
25 soamples could be irrodiated at one time. irradiated sam-

, . . 140
ples were counted for 4000 seconds ecch using the La and

1SBSm gomma-ray pedks. Sample concentraticns were calculoted
relotive to G2 and O-16 element concentrations,

Silica, Ti, AL, Mg, K, Ca, Fe, Zr, 5r, and Rb were de-
termined using a Norelco X~ray fluorescence unit. The major
clement concentrotions were calculated from a plot of con-
centrations versus counts/second. The curve on the plot wus
filtted by « computer progfom using analytical data from the
rock standords listed in Table 2. Rubidium, Sr, ond Zr con-
centrations were cdlculated relative to the standards G2 and

U-16. The mass absorption coefficients of the scmples were
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TaBlE 2

ROCK STANDARD VALUES USED TO CALCULATE SAMPLE CONCENTRATIONS

Element G2 GSP GH CO=-16 JG GA AGY
Si02 6%.1% 67.38 TH.,80 V4,03 T72.24 69,20 58.99
Ti02 0,50 0.65 0.08 Q. 2¢ 0.26 0.38 1.04
A1203 15.40 15.25 12.50 13.74 14.2% 14.50 17.25
F@293 2.65 4,33 1.34 1.54 2.21% 2.83 6.76
MgO 0.76 0.96 Q.03 0.02 0.73 0.85 1.53
Cal 1.94 2.02 0.6% 0.62 2.18 2.45 4,90
NGZO 4.07 2.80 3.85 4.02 3.39 3.55 4,26
KZQ 4,51 3.53 4.76 4,89 3.906 4,03 2.89
Rb 168 254 390 108 186 175 67
5r 479 33 10 23 T84 305 657
Zr 300 200 160 225 160 140 225
Lo 90 160 25 40 25 36 35
Sm 7.3 27.0 6.2 4.6 6.0

Note: Major elements are listed in welght %, truce elements
in ppm,

determined from standords with known mass absorption coef-
ficients {(Reynolds, 1963). For more detailed information on
analytical procedures see Condie, 1%67; Condie et al., 1970,

Condie and Lo, 1971; Condie and Barsky, 1972; and Barsky and

Condie, 1975,

ANALYT ICAL RESULTS
Tables 3 and 4 list the major and trace element data
for the source ang site samples., The results have an as-—
sociated onalytical errer of approximotely +5% (Condie and
Tﬁble 2 ligts.the element concentrdtions

Blaxland, 1970).

of the standards used in the analyses.
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TABLE 3
MAJOR ELEMENT DATA FOR SOURCL AREAS
Sample Total
Number 5&02 TlOz Al203 FEZQB Cal Nqub KaQ
MODENA SAMPILES
MO1 74.99 @.,43 14,90 0,68 0.62 3.7 4,88
MC2 76.57 0.12 73 54 Q.70 0.63 3.16 4.5
MO2 75.96 0.14 14,12 0.69 0.64 3031 4,62
MO4 TH. 77 0.12 14.26 0.71 0,65 3.18 4.77
MO 75.89 0.13 14.13 0.74 Q.65 3.25 4,69
MOS 76.95 013 12,88 Q72 0,63 3. 38 4,78
MO7 74.67 0.14 15,45 0.74% 0.63 3.23 4.63
Moe 75,01 0.14 15,17 .68 0.59 3.23 4.654
MO% 77.58 0.13 12,30 0,70 0.63 337 4,77
M10 T6.84 Q.13 13.19 C.71 Q.62 3.31 4,67
me G 76.02 0.13 14.00 0.70 0.632 3.26 4. 72
W ILD HORSE CANYON SAMPLES
WHGS 78.39 0.15 T1.72 .54 Q.48 3.52 4,66
WHGO4 76.35 0,15 14,02 0651 0.47 3,47 4,50
WHOG Y7.3% 0.4 12.91 0,52 0.47 3.57 4,54
WHOS 75.41 0,13 15,08 Q.52 0.48 3.42 4.4
WH1 1 76.80 0.13 13.54 C.52 0.48 3.51 4,51
Vit 2 77:.51 0.14 12.069 0.52 0.49 3.52 4.60
WH1 4 78,30 0,14 11 .88 0.53 0.50 3.47 4,64
WH1 7 78,69 C.15 11.42 0.53 0,49 3. 4G 4.70
WH1 G 75.54 0.13 15,19 0:.50 0.48 3.0% 4,55
WH19 79,20 0,14 10.88 0.55 0.49 3.50 4,706
WH20 78.29 0.14 79 Q.54 Q.49 3.62 4. 09
mean 77.44 0.14 12.83 0.53 0,48 3.47 4.58
Note: Dato is corrected to total 99.50 wt.%. ALl MgO values
were below the detectibility limit of 0.03%.




EVANS SITE AND SOURCE AREA SAMPLE CONCENTRATIONS
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TABLE 4

Sample t.a Sm R Sr ir Na,O Fe, 0, Cal
_ 2oy 23 )
No. pPPM.  pRm.  PRM.  DRM.  pRm. wioh o wtoh Wit
Modena Samples
MO 52 6.0 177 G9 65 3.15 0.68 0.62
MG2 48 5.7 173 67 62 3.15% 0.70 0.63
MO3 52 5.6 173 &4 67 3.33  0.69 0.54
MO4 55 6.0 173 66 4z 304 Q.71 0.65
MOS 46 5.8 173 &G 80 3.23 Q.74 Q.65
MOG 56 6.0 174 71 82 3.37 0.72 0.63
MO7 62 6.t 175 70 85 3.25 0.71 0.063
MOS 49 3,7 175 71 85  3.28 0.68 0,59
MOD 59 6.0 175 Yl 86 3.37 Q.71 0.63
M10 29 5.1 170 &8 Yl .31 Q.70 0.62
wWild Horse Canyvon Somples
WHO3 57 3.9 157 32 70 3.0 0.54 0. 48
WHO4 59 3.8 163 34 &0 2.57  0.51 U. 47
wWHOg 54 3.8 162 32 82 3.00 0.52 0. 47
WHHOY 53 3.8 165 34 97 3.52 0.5z 0,48
WH11 48 3.8 162 3z 86 3.56 0.52 0,48
Wh12Z 53 3.8 162 33 &z 3.51 0.52 0. 49
WHT &4 59 4,0 164 36 75 3.40 0.53 0.50
WH1 7 54 3.7 164 33 71 3.44 Q.53 0.49
WH18 50 3.7 165 35 79 3.21 0.50 0.48
WH1 2 56 3.8 167 33 68 3.46 0.55 0.49
wWH20 43 2.9 164 35 76 3.5¢ 0,54 0.4%
Evans Site Samples

£ 01 45 3.8 3.42

poz 59 6.7 3.67

EQ3 46 3.8 103 32 76 3.45 0.54 0. 51
Eo4 48 5.6 3.35

EOH 46 4,0 3.38

E06 47 5,8 172 68 94  3.14 V.70 0.63
EOY 46 3.8 169 33 I 3.5 0.57 0.52
Eog 56 5.8 170 71 94 .26 Q.72 0.65
EO9 42 3.5 162 31 83 3.45 -0.57 0.58&

*Blank spaces indicate that not encugh somple was avoil-
able for X-ray fluorescence oncalysis.
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TABLE 4 centinued

Somple Lo Sm Hi sr Lr Na,., O Fe, 0, Cal
1 S 1 P e o 1 - " P 4 2‘ . "-r:/'3 .

NG, ppm.  poM. DEt.  pPme ppm.,  witiTh  wildh wt.%
210 39 3.6 164 30 87 3.42 0.53 002
E11 43 3.3 165 31 84 3.53 0.54 0.03
E12 49 3.6 163 29 &6 3.55 0.54 0.852
E13 44 3.4 161 29 85 3.38 0.55 0.52
E14 37 3.5 157 29 89 3.46 Q.55 0.52
E15 43 5.1 171 62 104 3.16 Q.70 0.64
E16 46 3.7 166 38 83 3.24 .54 0.52
E17 44 3.4 167 35 86 3.27 0.53 0.52
E18 38 3.4 164 33 83 3.33 0.53 0.52
E19 39 3.3 171 36 82 3.32 0.57 0.52
E20 11 5.7 220 4 70 3.72  0.67 Q.67
£21 45 3.6 3,44

22 48 4.9 154 50 112 3.32 0.62 0.53
BE23. 52 5.8 173 68 108 3.33 0.72 0.62
E24 47 3.6 162 32 G5 3.48 0.55 0.50
E25 41 3.6 162 32 21 3,46 0.55 0.52
E26 76 8.9 130 111 272 3.891 0.64 0.73
E27 45 3.6 167 3 79 3.19 0.55 0.52
£28 50 3.8 166 29 &9 3.46 0.55 0. 51
Ez29 1 5.4 130 50 136 3.39  0.91 0.57
E30 21 5.9 170 64 89 3.20 0.72 Q.65
E31 44 3.6 166 31 &1 3.29 035 0,52
E32 53 3.8 162 29 66 3.37 0.54 0.52
E33 51 5.7 178 6% 3 3,09 0.70 0.63
£E34 49 3.8 169 30 95 3.34. 0.55 0.51%
E35 45 2.9 169 34 53 3.36 0.54 0.51%
E36 44 3.6 169 3 20 3.36 0.55 0.52
£E37 52 5.8 178 68 83 3.17 Q.70 0.63
E38 48 5.8 3.29

£39 56 5.8 177 68 20 3.33 0.70C 0.61
E40 3 3.8 163 29 72 3,30 0,55 0.51
E41 52 4.0 164 30 86 3.34 0.54 0,51
E42 55 6.0 171 65 102 3.19 0.71 0.62
E43 43 3.6 160 32 &8s 3.3¢ 0.55 0.50
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TABLE 5
MEAN AND RANGE OF ELEMENT VALUES FOR SOURCE AND
SITE SAMPLES
Modenao Site Wild Horse Site
Scurce Samples From Source Samples Fro@
Element Samples Modenal Samples Wild Horse®
La ppm,
Mean 54 51 54 44
Range 46-62 4356 48--59 37-53
Smoopom,
Mean 5.9 5.7 3,8 3.7
Range 5.6-6.1 5,1-6,0 3.7-4,0 3.4-4,0
Kb ppm. _
Mean 174 175 163 165
Range 170-175 170-178 157-167 157-171

Ir pRm.
Meaon
Range

L pom,
Mean
Range

Na. O wt.pb
Mean )
Range

Fe, O. \/\ltw{}é
3
Mean
Runge

Col wt.%
fMean
Range

3
3.4

69
6671
73

0.70
0.68-0."
0.63

0.59~0.65

1., .
Includes samples !

Includes
18,19,21,24,25,27

sample

s &0y

67
62-71

5 E:o01 ;

T
31,32,34,35,36,40,417,

79
68-97

3.47
3.21-3.60

0.53
0.50-0.55

Q.48
0.47-0,50

0.52
0,51-0.53

4,6,8,15,23,30,33,37,38,39,42,

3,5,7,9,10,11,12,13,14,16,17,
43,
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The La versus Sm diagram (Fig. 3) shows a distinct
clustering of points for each source area. From this fig-
ure and the other plots, site somples con be assigned to the
Modena area, Wild Herse Conyen area, or to a group with an
unknown origin. Somples E: 4,6,8715p23,30,33,37,38,39, and
42 are defined as part of the Modenc obsidian. E15 1s
slightly depleted in La ond Sm but clearly falls within the

Modena group con the plots of the other elements. ©Site

somples. identified as part of the Wild Herse Canyon obsidian

£
2

N

are E£: 1,3,5,7,9,10,11,12,13,14,16,17,186,19,21,24,25,27; ;
31,32,34,35,36,40,4?, and 43, Site samples E: 2,20,22,206,
agnd 29 are from unknown scurces. It should be noted that
nons of these samples hove similar element concentrations for
all of the elements analyzed, suggesting thot these five
samples represent five separate, unknown scource areds.

The La concentrotions in the site samples assigned to
the Wild Horse Canyon site are lower than those observed in
the wild Horse Canyon source obsidian, La content of the
wild FHorse any;m site samples 1s 44 ppm compared to 54 ppm
for the source samples (Table 5). The Modeno medn L4 con-
centrations are much closer at 52 ppm for site samples and 54
ppm for source samples. All the source and site samples wetre
treated in a consistent manner during somple preparation,
analysis, and dota reduction. Any bios depleting the wild
Horse Canyon .site samples in Lu would also deplete the Modena
site samples, since all samples were prepared, tested, and
reduced using thé some procedutesg Any natural chemical deple-

tion within the mound should have also depleted the Modena
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ob

n

idians which were admixed in with the Wild Horse Canyon
obsidian in the site, The plot shows that the Modena site
samples are not low in Lu cempmfed to the source samples,

The obsidians from Wild Horse Canyon were fresh and unaltered,
suggesting that no depletion or enrichment occurred in the
flows., The apparent La depletion in the Wild Horse Canyon
source samples, therefore seems unexplainable at this time.

Figure 4 1is « NQ?O versus Sm diagrom. The distribu-
tion of the somples is the same as in the previous figure
with the some 27 samples belonging teo. the wWild Horse Canyon
group, 11 samples to the NModena group, und 5 samples of un-
kKnown origin.

The Zr versus Sr dicgrom (Fig. 5) clso exhibits the
same distribution of samples, Samples A and @ are obsidian
collected from the Wild Horse Cdnyon flows. They were colw-
lected ond analyzed by Condie and Blaxland (1970) in their

study of obsidians from Danger and Hogup Caves in north-

western Utah, These authors also collected and anclyzed
sample C which is from an outcrop ecst of Block Rock, Utah,
aboul 23 miles north of wWild Herse Canyon. Hone of the site
sainples with an unknowﬁ origin are from this location.
Figure & shows the Zr versus Sf data for the samples
from Hogup and Danger Caves (from Condie ond Blaxland, 1570)
plotted with data from this study. It is clear thot the
major source of obsidian for Hogup and Dcnger Caves 1s not
from the Wild Horse Canyon or the Modena areas.. The cave

samples dre much higher in Zr content than either of the




latter source areas, The 280 ppm Zr range in the cove
samples seems anomalous for a single flow. The Modena
source may be present as several samples in Hogup Cave.
Mogup Cave 1s approximately ZSOvmiles north of Modena,
Utah (Fig. 1).
There is an apparent enrichment of Zr in the &van's
site samples with respect to the Modena source samples,
Following the some line of reasening as with the La de-

pletion, the cause of the Ir enrichment 1s clso unknowne.

o

The Rb versus Sr diogram (Fig. ?? agaln shows the
fypical distribution of the site points ahout the source
arec points. The Rb values for samples "A" and "B" are
about 100 ppm higher thon my values., 5Since intr@flow
variation studies (Laidley and McKoy, 1971; Condie and
Hoyslip, 1974) indicate that a given source should not
show such @ wide range in Rb concentration, it appears
that the Rb analyses reported by Condie and Blexland are in
error. The $r and Zr results, however, agree well between
the two studies.

The Fe 0. versus Ca0 diagram (Fig. 8) shows the chore
acteristic grouping of site points cbout the two source
arecs., There is a slight enrichment of Cal in site scmples
as compared with the wWild Horse Canyon source samples.

Again the couse of this apparent enrichment is unknown. In
the other diagrams, samples £22 and E£E29 appeur to be closely
spaced encugh to come from the same source, HoweveP; their
large Fe?OE concentration differences seems to exclude this

peossibility.
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Summarizing, the trace element distributions suggest
thot of the 43 Evans site samples analyzed, 27 are from the
wild Horse Canyon flows, 11 are from the Modena source areaq,
ond 5 have on unknown origin., Table 5 lists the comparative
means and ranges for the source and site samplesﬁ Except
for the La, Zr, and CaQ anomalies previocusly nocted, the
means and ranges of the source and site somples compare
very well with each other,

Table ¢ lists intraflow and interflow variations of
publistied obsidion analyses. The numbers listed ore round-
ed off to the nearest percent. The reilative deviclion is
one standard deviction times 100 divided by the mean. In
addition to the intraflow variaotions listed, Condie and

Hayslip (1979%) found that. Medicine Lake obsidions haod major

0

element intraflow voriations of less than or equal to 5%,
with 5-15% variation for trace elements. Eruptive groups
had muj&r element variations of 2-12% aond trace element
variations of 10-30%. Condie and Hayslip defined an erup-
tive group as ”d closely related group of flows {or flows
ond pyrcclastics) which exhibits compositionol coherency."
The Wild Horse Caonyon flows would be an example of an erup-
tive group. Condie and Hayslip's variction ranges agree
well with the volues in Table O,

In this study,'Fe203, Cal, Sm, and 5r were the mo st
‘significont elements in correloting Evans site and source
samples., These elements also hoave o small intraflow var-

iation and o large interflow variction,
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TABLE 6

ELEMENT VARIATION IN OBSIDIANS

Intraflow Varictions Interflow Variations
Big Glass Wild Horse Modena|Wild Horse Misce4 Misc.
OF ' wtn,= Canyon ~Modena? Sources Sources
8102 { 2 1 0 3
Tio, 1 7 8 7 36
A1203 1 9 7 6 5 .
Fe.O 1 6 2 3 19 57 3
Tofa?
MO 1 g
MgQO 3
CaO 2 2 3 20 29 5
NOEO 2 4 3 3 5 16 17
K,O 1 2 2 2 8
b 6
Kb 3 9 2 1 5 33
Zn 10 ;
La 7 7 9 0 496
S5¢ 8
Sm 8 3 3 31 4.&‘:_6
Zr 10 19 5 ‘55-;
sr 3 : 3 46 60

Note: All values cre relative deviation, rounded off to the
nearest percent.

1. . \ . o . .

Data from lLaidley and McKay, 1971, Big Obsidian Flow, Oregon.
2. . 3 ) , . e .

Data from Gordus et al., 1968, Glass Mountain, California,
3. .. . . . .

interflow variations using Modena ond Wild Horse Canyon dota,

4Interflow varictions using data from Laidley and Mckay, 1971
(Big Obsidian Flow, Oregon), Gordus et ol., 1968 (0-16 stan=-
dord obsidian, Oregon), Condie and Hayslip, 1975 (sig Glass Moun-
tain rhyolite, California) ond from Wild Horse Canyon and
Modena obsidians.

5
Includes daita sources 4 and 6

6Interflow variations using data from number 4 above ond
from Gordus et al., 1968 {(Ubsidian Cliff, Wyoming), Cerro de las
Navajas, Mexiceo, Glass Mountain, California, Nappa Valley, Cal-
ifornia, Mono Lake, Califernia, and Cougar mountain, Colifornid,

Some data as 4, minus Big Cbsidian Flow data by Laidley
and McKay, 1871, '
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Interflow variations in Table 6 were calculated using
data from combinations of different flows, This was nec~
essary because the same elements were not determinea for all
of the obsidians. The interflow vaoriation is significontly
o)
2737

indicating these elements potential o differenticte ob-

larger thon the intraflow variation for Tiop, Fe and Cal,
sidions between regions. Frevious studies commoenly have
concentrated on trace elemants in cobsidions, and have not
analyzed the somples for major elements. However, the re-
sults of this study indicaote that Ti,-Fe, aond Co may be use-
fui for differenticating obsidicns from different reglons.

Figure ¢ is a dicgram of Sm (ppm) versus La (ppm) con-
centrations in selected obsidians from the United Stotes and
Mexico. The diagram illustrates the significance of La and
Sm to differenticte obsidians on an interregional basis. By
determining major and trace elements for obsidian flows, 1t
should be possible to differ@ntiqte one obsidian flow from
any other,ubsidioﬂ flow. The results of this study demon-
strote that the wild Horse Canyon area and Modena drea ob-
sidicns are the major source of obsidian for the Lvans site,
and that no other interpretation is likely, cxcept as dis-
cussed below.

It is possible that there ars other obsidians in the

region that originated from the same magma, or similar

[
L

magmas, as the fodena or Wild Herse Canyon obsidions.
tapping such o magma, cbsidian indistingulshable from the

known sources could be produced, No detailed geologic
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mapping has been done in the Modena ared. The areal extent
and éource of the nodules are not known. The noduleées show

no evidence of having been transported very far. Mony nodules
are large in size, as big as five inches in diameter, and

have not been exposed long encugh even to have their glassy
appearance dulled, The areal extent of exposed nodules 1S
probably limited to within a few miles of the primary source,
Abundant chipping debris and broken artifccts in the 1fiie
mediate vicinity of the nodules show that the obsidian was
extensively used by ancient inhabitants of the ared,

Detalled geologic mapping has been done in the kMineral
Mounfains, the most recent of which was by ~.W. Lipman, 7.D.
Rowley, and J.5. Pollister of the U.S. Geological Survey. A
telephone conversation with Peter Rowley on September 26,
1975, revecled that on obsidiun flow was loccated in Negro
Mag Wash, some two miles north of wild Horse Canyon. Abun-

dont chipping debris was reported in the area. Rowley re-
ported no other obsidian flows were found inlthe area during
their study,

The Negro Mag Wosh flow 1s likely to be from the soame
cource as the Wild Horse Canyon flow., If this obsidian is
chemically indistinguishable from that of Wild Horse Canyon,
the Lvans site samples could be from either the Wild Horse
Canyon or Negro Mag wash localities. For archeological
implicotions this i1s no more meaﬁingful than identifying a
single source, The purpose of the study was to determine

the source or sources of the Evans site obsidian in terms




w3

of specific source areas, The available data indicate that

the site obsidian was obtained from the Mineral Mountains

.and Modena, but clearly is not from Black Rock, Utah or from

a distant source such as Cbhsidian Cliff in Yellowstone Fark.
Table 7 shows the distribution of site samples, by
source crea and site phase, in the stratigraphy of the mound.

The lack of any strotigraphic bias demonstrotes that both
source areas were used by the inhapbitants throughout the
occupational period of the mound. Conclusions on the stra-
tigraphic distribution of the samples of unknown origin are
unwarranted, Since there are only five such samples in the

study, ony conclusions would be tenuous.

UBSIDIAN PROCUREMENT BY SITE INHASITANTS

Life at the Evans site 1s thought to have centered o-
round fmrmingé seed gathering, hunting, and procurement of
technological materials (Berry, 1972). Obsidian probably
was collected on hunting trips since it is doubtful that the
Indions would walk 45 miles for a few pileces of obsidian
when chert and chalcedony were abundant locally.

Mountain sheep, mule deer, and pronghorn antelope re-
present over 80% of the dressed meat consumed at the kLvans
site (Smith, 1972). The minimum count of these animals at
the site during the occupotional period 1s 16 sheep, 33 deer,
and 22'Qnt@lupeg for o total of 71 animals, The minimum
count was determined by counting the maximum number of either

the right or left mandible, calcaneous, Sscapula, or ulna

bones. Sheep and deer were probably found near the edges of
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TABLE 7

DISTRIBUTION OF SOURCE MATLRIAL IN EVANS SITE

Stratigraphic WwWild Horse Canyon Modend Unknown Qrigin
Level Samples Scmples Samples
Area A PR Pi? P
Area B

879 PRP
9 -
8 P P
7 PRPPSSS S S
6 555 5 555
51 S S
Area D
&/9 P
7 PR P
6 5555 S
5 859

Note: P is o sample from Parcgonah phaose, $ 1is a sanple from
summit phase,

whike antelope

@

and in the mountains to the eust of the sit
may have been hunted in the Lscalante Desert to the west of
the site. Thus, if obsidian waus collected on Humting trips
there should be o relationship between the amount of Madenau
obsidian and the number of antélope killed, and @ relatian-
ship between the amount of wild Herse Canyon obsidian col-
lected and the number of sheep and deer killed. Modena and
Wild Horse Canyon obsidion cccount for 38 of the 43 site sam-
ples tested. OFf the 38 somples, Modena samples are 29% and
Wild Horse Canyon samples are 71% of the obsidian excavated
at the site. Of the threevtypes of animals, antelope rep-
resent 31% of the minimum count, while the sheep and déer

are the other 69%. While obsidian probably wos not collected



everytime an unimal‘was killed, these figures do substan-
tiote the hypothesis that the source of the site obsidian
is @ function of the inhabitant's hunting hobits.

Closer examinotion cf the hypothesis reveals several
inherent weaknesses. The minimum count of faunal remains
and the propertions of Wild Horse Conyon versus Modena ob-
sidicn cre based on a very small excavated population sample
compared to the actuol materiol accurring at the mound,

When choosing tvans site samples for analyses, sanples ex-
hibiting a wide raonge of colors and flow characteristics
were picked. WNumerous pieces of flowbonded red obsidian

and the red-black breccia type glass were chosen to sece if
the change in colors might also indicote changesrin chemical
composition. Since the red or breccia-type gilass only oc-
curs at Wild Horse Canyon, the selection of sanples was un-
knowingly biased in faver of Wild Horse Canyon. Of the 43
samples chosen for analysis, 14 were a red or red-black ob-
sidian. Therefore, the hypothesis is statistically weak and

&

subject to modification by further anolyses of site obsidian.,

CONCLUSIONS
The Wild Horse Canyen area and Modena area obsidiang
are the major sources of obsidian which were utilized at
the Evans site, ond probably for the rest of the Farowan
valley. Very minor amounts of obsidian are from undeter-
mined source areas., The mﬁjor scurce of obsidian Tor bLanger
and Hogup caves was not utilized by inhabitants of the tvans

site. Only a few of the Hogup cave samples match kModena or



Wild Horse Canycen material, therefore the Hogup and Danger

Cave cccupants probobly had access to a nearer source of ob-

sidian in northeastern Nevada or northwestern Utah. The

major source of obsidian for these cave sites has not been

located.,

Additionol work is needed to locate and analyze ob-
sidian from other potentiol sources for compariscn with
matericl from the numerous excovated corcheological sites

in Utah. Such studies may reveal ebsidicn distribution

patterns of importonce to current hypotheses on prehistoric

moan in the Great Bosin.
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