4LO. THERMO-FACTS VS. ARTIFACTS:
AN EXPERIMENTAL STUDY OF THE MALPAIS INDUSTRY

Miéhael J. Harner

The Malpais “"Industry" of the deserts centoring around the lowor Colo-
rado River has prescnted a difficult theoretical problem ever since it was
first described by Malcolm J. Rogors (1939). Some archacologists, mainly
in oral discussion, havo questioned whether tho Malpais spocimeons were rcally
produced by thc hand of man. Othcrs, tontatively accepting Malpais as a
cultural product, have raised the question of whethcr Malpais is cvidence
for a pre "ecarly lithic" occupation in North Amcrica, or whother despitc
its crudity, it represcnts a relativoly late culture (Willey and Phillips,

1955, p. T34).

These quostions have mainly becn caused by the facts that Malpais spcci-
mens are: 1) oxtremely crudc in appearance; 2) cxclusively surface finds
of questionable human association and agc. The crudity of the Malpais ma-
torials led Rogers (1939, p. 22) himsclf to state:

Rcalizing that archacologists are sometimes lcd into improper
interpretations through the enthusiasm cngondered by a personal dis-
covory, the writer wishes to statc that he finds the formulating of
a cultural pattern from hand choppers, primary flakcs, and a few re-
touched flakecs as difficult to accept as will the critical reoadcr.
If somo precursor of homo sapions wore involved, tho problem would de
sinplified; but that any type of modorn man could cxist with such a
primitive working equipment is difficult to belioevec.

Tho Malpais specimens illustrated by Rogers (1939, pl. 3-5), unimprcss-
ive as thoy arc, are probably emong the best-looking ones collectcd. Only
a very small proportion of the Malpais specimens that the writor has scen
or personally collected in the lowor Colorado River valley have any oven
half-way convincing ovidence of human usc. Thorc is a total abscnce of such
distinguishing artifacts as blades, projectile points, or grinding tools.

In fact, Malpais scems distinguishablc by what is abscnt as much as by what
is prescent.

Many of the specimens bear a remarkablc resemblancc to the Old World
coliths and also to tho "psecudo-eoliths" manufactured by European archaco-
logists simulating geological processes (for a roview and bibliography of
the oolith question, see Boule ot Vallois, 1952, pp. 98-105).

Unlikc the European eoliths, however, Malpais matorials occur on flat
expanses of dosert pavement and the surface locations of somc Malpais sitcs
make it difficult to dismiss all of these crude lithic materials as products
of stream and gravel action. Although the lithic specimens called Malpais
arc often widely scattored over the dosert gravels, this is not always the
case. Somectimes they occur by the hundreds in concontrations of a few mcters
diameteor in the midst of an expanse of othorwise undifferentiated desort
pravement. Such desert pavements consist of the same gravels as tho Melpais
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specimens, but lack their sharply fracturcd surfaccs. These arc the dosert
arcas which are charactoristically located well above surfacce ever roachcd
by flash floods or other moving water. In short, it is extrcmely difficult
to oxplain the origin of some of these sites in terms of water and gravel
action. If this situation is to bc empirically verified, however, dctailed
reports arc nceded on a number of such sites by both archacologists and
geologists.

Since I could not, to my own satisfaction, account for thc origin of
all thc Malpais specimens in terms of goological causation, I was faccd with
elther tentatively accepting somc of tho Malpais matorials as cvidcnce of
a logitimato stone industry or finding somc previously unconsidcred origin
for thc spocimens.

Such an origin was suggosted to mc by Arnold R. Pilling, fellow graduatc
student in the Dopartmont of Anthropology at Borkeolcy. His ideca was that
the Malpais materials might bec the result of fracturing produccd by aborigi-
nal man through tho dropping of hot stoncs into water for stonc-boiling pur-
poses. Another possible factor involving hoat was thc aboriginal practico
in southern California and the Southwest of roasting mcscal in stonc lincd
pits.

In order to test Pilling's hypothesis, I obtaincd information on tho
heat-producing abilitics of various kinds of fircs from Dr. R. Kcith Arnold,
U. S. Forest Service Experiment Station, Berkcley, and from Mr. Ralph Fenncr,
consulting forestor to the samc station. Arnold and Fenncr have both becen
conducting cxporiments on the subjcct. Arnold rcported that cither a forcst
fire or an ordinary wood-burning cempfire is easily capablc of heating stonos
cquivalent in size to those of tho descrt gravels to a tomperature of 1000
degrocs Fahrenheit, if they arc on the ground underncath the firc. Fenner
supplicd the additional information that in a brush fire an cxtrcmely concen-
tratcd pile of brush (such as a rat's nest), can likcwisc heat such cobblcs
to 1000 degrecs F. However, he ruled the possibility out that a grass fire
would be able to do so.

After obtaining the above information, the following cxperinmont was
conductecd. Soventcen Malpais spocimens of Jasper and chalcedony from UCAS
sitc Yuma 27 (Arizona) were placcd in an clectric laboratory oven which
had been heated to a temperaturc of 500 degrocs F. (becausc an elcetric oven
riscs in temperature very slowly comparcd to an ordinary wood firc, the
oven was pre-heated to simulate botter thc conditions of an actual firc.)
Aftor approximatcly 20 minutes, thc oven rcached a tcmperaturc of 1000 do-
grecs F. It was hcld at this tomperature for 2 hours. The ovon was then
permitted to cool to 900 degrces F. and was opened. It was found that tho
17 specimons had fracturcd into 54 fragments plus a number of minute chips.
Thoe fragments and chips thus produced by the experiment appcarcd to rescmble
the original specimens in shape, though, of course, they wore smaller. The
fragmonts wore thon rcheatod to 1000 degrecs F. (from 900 decgroes F.), indi-
vidually romoved and quickly plunged into a kettle of wator at room tcmporaturc.

1The experiments by Blackwelder (1927, p. 138) indicatc that diurnal changcs
in temperature can be dismissed as a significant factor in rock fracturing.
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No significant additional fracturing or flaking was produced by the water
immersion, oven though the stones worc rod-hot when dropped into the watcr.

Thus the oxpcriment suggests that stone boiling is not an cssential
step in the heat-fracturing of rock.

A numbor of additional oven-runs have since becen mado, using Malpais
specimons from tho samc site and producing morc than 600 fragmonts. The
laboratory procedure has becn the same as outlincd, excopt that the oven
has been permitted to cool to 500 degrees F. before removing the speccirons;
and thc water irmersion stop has been e¢liminatcd. These subscquent runs
have mado it evident that Malpais-like fracturcs arc not produced as frc-
quently as the rcsults of the initial experiment indicatcd. Oven-produccd
surfaccs on the Malpais specimecns tend to have less chipping along the cdges
and the fragments as a whole tcnd to be lcss conchoidal in their appearance.
Although the fragmonts were not examinod microscopically, additional dif-
ferences should be obsorvable microscopically. While the original Malpais
Specimens somotimos exhibit bulbs of percussion, none of the oven-run Malpais
spccimens thermally fractured in such a way as to producc a new bulb of
pcrcussion.

It should be noted, however, that this was not thec casc with a non-
Malpais rock of obsidian. This was subjected to identical laboratory trcat-
nont. The obsidian produced scvcral chips with bulbs of percussion. By
rocconstructing the rock from its component chips, it was possiblc to detor-
nine that every bulb of porcussion was the dircet result of percussive blows.
Thesc blows had been struck with an iron hammer when the rock was broken
off of its paront obsidian mass. In othcr words, tho hcat fracturcs, in
producing bulbs of percussion, werc apparcntly following lincs of strcss
set up by previous percussive action. Whether such lincs of stress could
:obbuilt up by natural percussivc forces was not dctormined, but socms pro-

able.

In summary, thormal fracturing has failed to rcproduce somc of the char-
acteristics which typify Malpais specimens. If the experiments adequatcly
Simulated the conditions of an actual fire, and if cortain of the sites
bearing Malpais lithic matorials should prove to be uncxplainablc on a gco-
logical basis; then it scems likely that we will be faced with thc conclusion
that a cortain proportion of thc Malpais lithic materials arc ovidence of
a legitimate stone industry.

Therc aro two "if's" in thc above statoment and both cen be resolved
only by competont ficldwork and reports. First is the question of whether
the laboratory ovon adequatcly simulates the actual conditions of a rcal
fire sct at an actual site with local fucls. If fieldworkers could find
it feasible to sct campfires at Malpais sites and roport the fracturing rc-
sults, tho first "if" undoubtedly could be resolved. The sccond "if" is
the question of whether or not the occasional concentrations of Malpais
lithic materials can bo oxplaincd on a geological basis alonc. It sccns
unlikely; but in order to be certain, detailed studics of a number of such
concentrations by archacological-gcological tcams arc needed.

The Malpais materials precscnt a problem of dating as well as onc of

origin. It may bc uscful to surmarize hero the prescnt status of the dat-
ing problem.
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Onc of Malcolm Rogor's arguments (1939, pp. 19-29) for the antiquity
of tho Malpais materials is that they arc invariably coated with a laycr of
accumulated iron or mangancse oxide. This coating is cormonly callcd "desert
varnish" and gencrally is most noticeable on the oxposed surfaces of desert
rocks. The speed at which it accumulatos has been a subject of controversy
and it now appoars that local conditions considcrably affcct the rate of
accurulation. In thc course of the writer's archaeological survey work,
desort varnish, or a coating idontical in appearance to it,l was discovored
on the cxposcd surfaces and oxposed broken edges of potsherds and a pottery
vessel found in the desort west of Yuma (Harnor, 1953, p. 5). In view of
this information, caution should be exercised in utilizing desert varnish as
an indicator of considerable antiquity in the lower Colorado Rivcer rogion.

The nondescript nature of Malpais and the ncocessity of having a statis-
tically adequatc samplc of specimens considerably complicatc attompts at
dating it. This is one of tho probloms involved in attempting to equatc
Malpais with the artifacts of thc Ventana Cave volcanic debris laycr (dated
pre-8000 B. C.; Haury, 1950, figs. 116, 117). Rogers apparcntly folt that
this correlation could be made (Haury, 1950, tablo 12). Howcver, carcful
reading of the Vontana report lecaves the suggestion that tho question is
8till open.

Rogers also rccommended (1939, p. 21) assigning thc Tule Springs, Nc-
vada, sitc (now dated "older than 23,800" years; Libby, 1954, p. T40) to
Malpais on the basis of some "oxidized, silicified limcstonc" specimens which
worc not found in situ. The one chip found in situ at Tulc Springs is of
obsidian (Simpson, 1933, pp. 8-9). [Recent rcsearch at thc site has not
revealced any more chips in situ (personal conversation with M. R. Harrington,
August 31, 1955).] Howevor, Rogors had reported, "Either chert, silicificd
limestone, or somo metamorphic phase of the samo wore exclusively" [italics
nino] the materials of which the Malpais specimens wore composed in that
arca of Nevada.

In conclusion, the results of the cxperimonts suggest that although
firc-cracked rocks may have sometimos beon mistaken for Malpais spccinens,
fire-fracturing cannot roproduce all of tho characteristics found on somc
Malpais specimons. In addition, fellow rcsearchers should be ceutionod that
the Malpais lithic matorials, whatever their origin and agc, cannot be satis-
factorily rccognized (let alonc dated) without a sample of at least scveral
hundred specimens. Such specinmcns must be virtually unnixed with other lith-
ic assemblagos, bocausc the Malpais materials arc essentially indistinguish-
able from much of the waste chipping that normally occurs in lithic industries.

1 Identified as iron oxide by Professor Norman E.A. Hinds, Department of
Geological Sciences, University of California, Berkeley,
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