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HISTORIC SITE

Archaeological Landmark was held October 23, 1987. The dedication of the newly
established state park marks the culmination of years of effort aimed at preserving
and developing this unique site.

Lubbock Lake is a stratified, multicomponent site containing an archaeological,
geological, paleontological, ecological, and climatic record of events exceeding 12,000
years. Scientific investigations reveal a continuous sequence of cultural eccupations
ranging in time from the Paleoindian period to the Historic. The site, according to

" researchers, is among the most important archaeological finds in the world, and the

only one of its kind now known in North America.

Like all archaeological sites, Lubbock Lake is a fragile non-renewable resource.
The unique stratigraphic and associated cultural record contained at Lubbock make
it imperative that this site be preserved for future generations.

Friends and supporters of Lubbock Lake Landmark observed the.establishment ...

of the park by an all-day dedication ceremony. Following a morning public hearing

held in the Lubbock city council chambers, célebrants adjourned to the site for the

dedication. Speakers at the ceremony included Dr. Eileen Johnson, Director of the

Lubbock Lake site, Texas Tech University, Robert Nash, Master of Ceremonies,

Senator John T. Montford, D-Lubbock, Dr. Laura Cavazos, President of Texas Tech

University, B.C. McMinn, Mayor of Lubbock, and Alton Brazell, County Commis-

sioner. Dr. Robson Bonnichsen, Director of the Center for the Study of Early Man,

Maine, gave the keynote address, entitled “The Significance of the Lubbock Lake
(Continued on page 8)

Rob Bonnichsen, Director of the Center for the Study of Early Man, delivers the

keynote add at the dedi of the Lubbock Lake Landmark site. Other
di ies at the cer lude . to r.): Bob Nash, Lubbock City Council;
State S John T. Montford; Dr. Eileen Johnson; Dr. Lauro F. Cavanos, Presi-
dent, Texas Téch University; Mayor B.C. “Peck” McMinn, Lubbock; and Alton
Brazell, Lubbock County Commissioner. (Photos courtesy of Eileen Johnson).

ROCKING AROUND THE GEOMORPHICAL CLOCK:

Dating by the Rock-Varmnish Method

Let the stones speak
With tongues that talk all tongues.
—Dylan Thomas -

Rock varnish: it sounds like something invented
in California for preserving pet rocks; or perhaps like
the name of a heavy-metal band. Actually, says Ron
Dorn, geomorphologist from Texas Tech University’s
Department of Geography at Lubbock, “It’s a paper-
thin coating, also known as desert varnish, that ac-
cretes on rocks in virtually every terrestrial climate and
environment.” Rock varnish that has accumulated on
artifacts from surface archaeological sites can now be
dated, thanks to techniques newly developed by Dorn
and his colleagues. Recently, in the Mojave River Basin
in eastern California, this method produced a series

of dates going back almost 22,000 years ago—the |

oldest dates on surface artifacts in North America.

In a 1983 Quaternary Research article, Dorn
demonstrated that rock varnish on surface sites in
semi-arid and arid environments is dateable by means
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of what is known as cation-ratio analysis. The prob-
lem with this method, however, is that it produces only
relative dates. It can tell how much older one rock var-
nish surface is than another, but it cannot give an ab-
solute age for either.

Therefore, Dorn began working with the Acceler-
ator Research Group at the University of Arizona.
Together, they worked out a new way of dating rock
varnish—the C-14 dating technique. Although this
method does given numerical dates, it has a disadvan-
tage in that large surface areas of varnish are required
in order to isolate a sufficient quantity of carbon for
analysis. Reporting in the February, 1986 issue of
Science, however, Dorn and his collaborators an-
nounced a method for combining cation-ratio analysis
and radiocarbon analysis of rock varnish. If a series
of radiocarbon dates can be obtained for an environ-
ment, an indefinite number of cation ratios can be
calibrated against it. Small artifacts, themselves un-
dateable by radiocarbon, can then be dated through
cation-ratio analysis from the varnish that forms on
them by using the established calibration. Although
cation-ratio analysis must still be considered an ex-
perimental technique, startling results have, thus far,
been obtained by combining the two methods: the
dates from the Mojave region which, as mentioned
above, suggest human occupation of the Southwest
during the late Pleistocene.

“Rock varnish ranges in thickness from less than
a micron to over 500 microns—that’s half a milli-

meter,” Dorn observes. “Its variable chemistry com-
prises clay minerals, manganese, and iron oxide, with
a variable sweep of well over thirty trace elements, in-
cluding carbon. Its’ the trace elements that make desert
varnish — or rock varnish, as I like to call it —suitable
for dating. The reason I call it rock varnish is that
although this manganese—iron clay coating is ubi-
quitous and most noticeable in arid environments, it
also occurs in many others” —even in Iceland.

“Cation-ratio dating is based upon changes in the
chemistry of trace elements over time. Some of the
elements are fairly mobile, particularly potassium and
calcium; some are fairly immobile, such as titanium.”
The varnish is removed from the rock with a tungsten-
carbide needle under magnification, and purified by
a filter system. Then the cation ratio of potassium plus
calcium divided by titanium (K + Ca/Ti) is ascertained
by particle induced X-ray excitation (or PIXE for
short), a process conducted by Tom Cahill’s Air Quali-
ty Group at Cracker Nuclear Laboratory, University
of California at Davis. As the potassium and calcium
are removed more rapidly than the titanium through
cation exchanges, the cation ratio declines regularly
over time, thereby becoming a potential measuring
standard.

Despite the promising tools he is holding out to
archaeology, Dorn is not an archaeologist himself, and
empbhasizes that he would never attempt to date sites
or artifacts without the assistance of one. Dorn, who

(Continued on page 3)
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Did you recently receive a Renewal Notice
(orange) or a Second Notice (postcard)? We send
renewal notices to all members whose subscriptions are
going to expire with the next issue of the Mammoth
Trumpet. If you want to know just when your sub-
scription will expire, check the mailing label on the
renewal notice or on the Trumpet. The letter and

WELCOME

The staff at the Center for the Study of Early Man
extends a welcome to its newest member — Research
Associate Dr. John Tomenchuk. Dr. Tomenchuk, a
specialist in lithic analyses, will assist in developing a
long-term research project focusing on chipped stone
tool manufacture and use. .

A native of Poplar Bluff, Saskatchewan, Dr.
Tomenchuk holds a Doctorate in Anthropology from
the University of Toronto, Ontario. He recently com-
pleted a post-Doctoral Research Fellowship at the
Peabody Museum, Harvard University.

Among other duties at the Center, Dr. Tomen-
chuk will supervise the establishment of an ar-
chaeometry laboratory centering on video-digital
display imagery of artifacts. Following the establish-
ment of this laboratory, a considerable task in itself,
John and Center Director Rob Bonnichsen will em-
bark on an extensive study of stone tool manufacture.

No, we have a full menu of bite-sized
articles on a wide range of topics related to
the earliest peopling of the Americas. Archae-
ology, Lithic Studies, Methods, Physical
Anthropology, and Paleoenvironments (in-
cluding Plants, Invertebrates, Vertebrates,
and Geosciences). all articles have been
taste-tested by our editors. And it all comes
in one convenient package for easy take-out.
Volumes 1 (1984) through 4 (1987) are current-
ly available; Volume 5 (1988) is in the works.

Volume 1 (1984) $ 8
Volume 2 (1985) $12
Volume 3 (1986) $12
Volume 4 (1987) $17

outside N. America add $6/volume

SPECIAL OFFER
All four volumes $45 per set
outside N. America $65 per set
Special offer good whiie supplies last;
no jobber discount.

Make checks payable to and send orders to Center for the Study
of Early Man, 495 College Ave., Orono, ME 04473, USA. Prices in-
clude shipping and handling, and are subject to change without
notice. All orders must be prepaid in US funds. Allow 6-8 weeks for
delivery.

number code in the upper le%t corner of the label is
your membership level and the volume and issue num-
ber of the last issue your subscription will bring you.
For example, R44 is a Regular membership that will
expire with volume 4, issue 4.

Second Notices will have a date stamped on them;
this is the-last date we can receive your renewal and
still guarantee your subscription will continue uninter-
rupted. Back issues are available for $3/issue.

Second Notices are sent.to all members who
didn’t respond to the first notice. Occasionally, names
get mis-sorted by our computer and Second Notices
get sent to people who have renewed. We apologize
for any inconvenience this may cause you and do
appreciate you bringing the error to our attention so
we can make sure you will continue to receive the
Trumpet. :

Occasionally, all members receive other mailings
from us which may have a membership/renewal form
on it. Although we are inspired by the loyalty of many
members who take every opportunity to support the
Center, at this time we cannot accept any more mem-
berships (except Lifetime memberships) for more than
3 years in advance. Please check your most recent mail-
ing label from us or the subscription notification that
is mailed to every member to see when your member-
ship does expire.
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NEWS

STILL SEARCHING

In 1987, Earthwatch teams working with Center
Diréctor Rob Bonnichsen uncovered numerous stone
tools and tool fragments as they excavated ancient

stone quarries and workshop sites in the Beaverhead -

Mountains of southwestern Montana. This summer
Earthwatch teams will continue investigating this area,
seeking to uncover clues to the role stone tool tech-
nology played in early North American society. The
results of the research will hopefully offer new insights
as to how and when this continent was first populated
by humans. "

The expedition teams camp along Everson Creek.
Both geological and archaeological skills will be used
to search and test for new sites and to excavate the
Mammoth Meadow site, where last year’s teams found
S0 many artifacts: :

For more information about ‘The First Ameri-
cans’ expedition, .contact Earthwatch, P.O. Box 403,
Watertown, MA 02272-9990.

CORRECTIONS AND COMMENTS

From our story, “Stranded in the Past”: Prior to
the Udora discovery, only one Paleoindian site in the
entire Great Lakes region, the Holcomb site in Michi-
gan, had produced identifiable animal bone. Addition-
ally, we inadvertently failed to mention that Udora was
initially discovered and defined by Lawrence Jackson,
Gordon Dibb, Pat Boyer, and Jane Edward. Our
apologies to these researchers, and our thanks to Dr.
Heather McKillop (Trent University, Peterborough,
Ontario) for bringing this to our attention. .

From “Paleoindian Research in Canada”, New
Brunswick, the Principal Investigators were Chris-
tophér Turnbull arid Patricia Allen. B

Addendum to “Paleoindian Research in Canada”:
Due'to a mix-up in the mail, Quebec’s response to our
survey arrived too late to be included in our last MT
edition. Therefore, we are pleased to note that both
amateur and professional archaeological societies are
located in Quebec. The arrival of this information
completes a 100% rate of response from the Canadian
provinces and territories to our questionnaire. Thank
you Canada!
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ROCKING AROUND THE GEOMORPHICAL CLOCK:

(Continued from page 1)

holds a Doctorate in Geography with a specialty in
geomorphology, began working. with cation-ratio
analysis about ten years ago, in conjunction with Ted
Oberlander of the Geography Department, Universi-
ty of California at Berkeley. At that time, the problem
was to find a means of calibration. Oberlander had
the idea of going to the Coso Range in eastern Califor-
nia, where there were potassium-argon-dated
volcanics, to see whether a calibration could be
established between the varnish ratio and potassium-
argon-dated material. The project later became Dorn’s
mater’s thesis under Oberlander.

Dorn discovered that “When a calibration is
charted on a semi-logarthic plot, with the cation ratio
on the verticle axis and the age in logarithm (base 10)
on the horizontal axis, it comes out to be pretty much
of a straight-line relationship, or close to it.”

“At the same time,” Dorn continues, “I was mess-
ing around trying to extract carbon from varnish,”
hoping to learn how to concentrate it in sufficient
quantities for radiocarbon dating. During the several
years it took him to succeed at this endeavor, he made
contact with Austin Long, Tim Jull, and Doug
Donahue of the Accelerator Research Group at the
University Arizona. “They agreed on an exploratory
attempt at dating the C-14 in varnish using tandem ac-
celerator mass spectrometry” (TAMS). The eventual
result was the 1986 Science article, which, in Dorn’s
words, “really opened up the archeological time scale
in the New World to rock varnish dating” and initiated
Dorn’s continuing collaborations with several groups
of archaeologists.

“Because,” Dorn explains, “although you can’t
date varnish on artifacts by radiocarbon dating, you
can do it by cation-ratio analysis. There isn’t enough
carbon in the varnish on artifacts for even an ac-
celerator radiocarbon date: the amount of varnish that
I.need is probably an ‘order of magnitude -of two
greater in surface area than even a petroglyph, let alone
a small artifact. It’s just beyond the technology today.
. . But the radiocarbon dating permits you to set up
a calibration for cation-ratio dating virtually any-
where. So if you have a site in an arid enough area,
where the varnish is bio-geochemically stable and
doesn’t erode, you can radiocarbon-date the varnish
on landforms, sét up a calibration between the ac-
celerator dating and the cation ratio, and you’re off
and running.”

How wide an area will such a calibration cover?
“I'm experimenting on that in the eastern California
area,” Dorn replies. “I start out in the Coso Range,
then the Cima Volcanic Field, and I’'m looking at
calibration points extending that. There’s no good rule
of thumb. It could be as limited as a few square miles:
it could extend to tens of square miles, perhaps even

““Rock varnish accretes
on rocks in virtually
every terrestrail climate
and environment.”’

to almost a hundred square miles, I don’t know. One
of the assumptions that you make is that the environ-
mental conditions affecting the varnish cation ex-

‘change have been similar in an area over time. If you

get a broad area where conditions have been similar,
you may be able to use the calibration over that area.

In addition to its confinement to contexts in which
the continuously-forming varnish is not eroded, either
by an acidic environment or by dust- and sand-

blasting, Dorn’s method has two other shortcomings, .

both of them connected with calibration. First, he says,
“It’s not too good for material less than a thousand
years old; it’s better for older materials.” Second, “A
serious problem is the cost: and there’s very little I can
do about it. If a calibration doesn’t exist for an area,
it costs on the other of about $10,000 just to cover the
analytical expenses for the accelerator radiocarbon

Scanning electron microscope photograph of varnish
on a petroglyph from the Coso Range in the Mojave
Desert. Radiocarbon analysis has dated the abstract
image rock art to about 3700 yr B.P. The flaky
lamellate structure is typical of varnishes in the Coso
Range area. (Dorn photo)

dating and the PIXE analyses.” Once a calibration is
set up, analysis of a small artifact, with only enough
varnish onit for one PIXE analysis, can cost as little
as $50. “But if your artifact has lots of varnish on it,”
Dorn says, “and you want to be really sure of the
analysis, you may want to do four different PIXE
analyses; that will cost you $200. Thus, it’s in the
ballpark for radiocarbon dating for an artifact. Keep
in mind we’re speaking of surface material here, it can
only handle artifacts exposed to the surface.”

What may seem at first glance to be significant
limitations can, nevertheless, be more than compen-
sated for by advantages which are possessed by no
other dating technique. These advantages occur with
three types of materials, ranging from the small to the
large to the very large: surface artifacts, petroglyphs,
and geoglyphs.

A number of projects where Dorn has been in-
volved with archaeologists have yielded surface arti-
facts, abandoned unburied on the desert surface and
remaining there long enough to accumulate varnish.
“One that I'm currently working on,” he says, “along
with Dave Proctor, W. Phillips, and B. Harrison, is
to take classic point types, such as Plainview, that have
been found on the surface of various sites throughout
the Texas Panhandle, set up a calibration for the area,
and then look at the varnish on them. For example,
the Plainview points I've examined appear to be in the
neighborhood of 9,000 years old, which is reasonably
close to the dates assigned in stratigraphic context.”

Comparative testing of this sort, in which the new
method can be evaluated by comparing results with
those of other dating methods used upon the same arti-
facts, is very important. Dorn hopes to do considerably

- more of it. As he observes, “The bottom line is: how

accurate is it? How precise is the method? We’re con-
stantly looking for ways to assess accuracy and pre-
cision—and for ways to disprove the method, or to
find out circumstances in which it won’t work. It is
an experimental technique. And yet, when you're
careful in using it, it looks pretty good.”

One such experiment in double-checking was con-
ducted with Doug Bamforth of the University of

‘Nebraska and Ed Weil and Mike Macko of the Ap-

plied Conservation Technology (ACT) project in the
Mojave. “They.took sequences of refitted flakes and
cores and had me look at the varnish on them,” Dorn
recounts. “When you’re processing samples, you don’t
krnow what’s what, but since the whole refitted se-
quences was made at the same time, it gives you an
assessment of the archaeological precision of the
method. It came out to be that the date for the artifacts
in the refitted sequence was statistically about +10%.”

The most dramatic results turned up by Dorn’s .

radiocarbon/cation-ratio combination to date were
also in the Mojave with ACT, near Lake Manix and
the famous Calico site. “There’s a geographer at
UCLA, Norman Meek, who’s doing his dissertation
on the history of Lake Manix that will probably have
implications for the archaeology in the area,” Dorn
explains. “There was a Pleistocene lake basin,” he goes

on, “that spilled into the eastern Mojave sink and emp-
tied out, probably about 18-19,000 years ago. That
lake basin is next to the Calico site, but the artifacts
we examined were not at all connected with that site:
this is surface scatter, of the type that exists all along
the Mojave. I also went out with Fred Budinger and
Dave Whitley; we scoured the surface around the
Calico site for Manix Lake industry materials.

“Doug Bamforth and I are preparing an article
on the Manix Lake lithic industry and the so-called
pre-projectile point horizon. Some of the material
that’s been described as being in that lithic industry
really looks to be Holocene. But some of them are
quite old, clearly pre-Clovis —if you believe this dating
technique. We're talking about flakes that are jet black
with varnish and definitely yield cation-ratio dates over
20,000 years . . . If you look at the sampling of ar-
tifacts by Doug Bamforth and ACT, and you assume
that it’s a random collection, the dates we're getting
indicate a fairly continuous occupation from the late
Pleistocene on through the late Holocene.”

These are not the only early dates the new method
has produced. Dorn has also gone into the field with
Julian Hayden, whom he describes as “the grand old
man of the Sierra Pinacate in northern Mexico.” He
adds, “The cation-ratio analyses we obtained make it
look as if his sequence of Malpais I, Malpais II, and
San Dieguito is pretty good. Preliminary results strong-
ly suggest that his Malpais material is pre-Clovis, prob-
ably over 20,000 radiocarbon calibrated years old.
These are not projectile-points but rather basalt assem- -
blages with distinctive characteristics.”

The radiocarbon/cation-ratio combination can,
at times, succeed with surface artifacts that are other-
wise undateable; the same is true when it is applied
to the second category of materials: petroglyphs. Dorn
elaborates: “I’ve worked on Mojave Desert and Coso

“It is an experimental
technique. And yet, when
you’re careful in using it,

it looks pretty good.”’

Range petroglyphs, mostly with Dave Whitley, a Re-
search Associate of the Institute of Archaeclogy at
UCLA. We've found that these petroglyphs are much
older than previously thought.”

The petroglyphs in question appear on basalt can-
yon walls; the Coso Range has over 30,000 of them.
Previously estimated to be of Holocene age or a bit
older, Dorn and Whitley have dated the petroglyph
of a bighorn sheep at about 18,000 years, and an in-
stance of “what’s been called a curvilinear abstract”
at about 16,500. “Even when you consider the errors
in the calibrated curve and the plus-or-minus on the
cation-ratio analysis,” Dorn states, “the date is pre-
Clovis.” If confirmed, this may be the technique’s most
startling disclosure yet. Stone flakes from the pre-
Clovis period would be one thing —but stone carvings!
“Yes, and it greatly disturbed Dave,” Dorn replies,
because-a carving of a bighorn sheep could be either
Pleistocene or Holocene: the animal existed in both
time periods.” What would clinch the matter would
be carvings of Pleistocene megafauna. Then Dorn adds
a disconcerting comment: “There actually are reports
of Pleistocene megafauna rock art in the Coso Range,
but they were laughed at, so nobody bothered to report
the exact position. Now we have to go back to find
these motifs and try to get permission from the base
archaeologists to look at the varnish on them.”

To be sure, a number of petroglyphs have been
dated without the help of the new method. “As far as
I’'m aware, Diedra Dragovich has had success in dating
some petroglyphs in Australia, there are other people,
like Karl Butzer, who have looked at material that has
accumulated next.to petroglyphs. Then there’s a 1986
Nature article by Guidon and Delibries that deals with
rock art in a cave in Brazil. There are pictograph

(Continued on page 6)
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Book Review

The Mammoth Trumpet asked Dr. Ruth Gruhn
to review The Great Journey because of her in-depth
knowledge of North and South American early human
occupation literature. The opinions expressed in this
review are those of Dr. Gruhn, and not the Trumpet.
We do, however, think a critical analysis of material
presented via the popular press is useful in order to
give the general public a balanced view of the current
status of the search for the first Americans.

— The Editor

The Great Journey: the Peopling of Ancient America.
By Brian F. Fagan. Thames.and Hudson, New York,
1987. 288 pp., 126 illustrations, index, bibliography.

In this well-constructed book, written for the
popular market by a successful author of general text-
books in archaeology, Brian Fagan attempts to pre-
sent the current picture of New World Early Man
studies. The book opens with a discussion of early
European ideas about the origins of American Indians.
Fagan then provides a background summary of human
biological and cultural evolution in the Old World
from the beginning to the end of the Pleistocene. By
that time he has brought the reader to the Bering Strait
area, with a description of the environment and early
cultural evidence in Beringia and the ice-free corridor.
Fagan critically reviews evidence for human occupa-
tion of the Americas before 11,500 years ago, before
he goes on to a presentation of the conventional Clovis
model of initial entry, which he accepts. The book
closes with a brief review of the later prehistoric
developments in North America.

Upon first skimming through the book, I noticed
a marked geographic imbalance. A surprising total of
seven pages was devoted to the European/Southwest
Asian pre-Neandertal and Neandertal population, and
another 10 pages to a detailed description of the Euro-
pean Upper Palaeolithic complex. In contrast, the Up-
per Pleistocene archaeology and human paleontology
of northern China was given hardly half a page. Al-
most 40 pages were devoted to Beringia and the ice-
free corridor while Fladmark’s alternative North
Pacific coastal route of initial entry was given only %
of a page. South America received a total of nine pages
in the entire book.

When I settled into reading the book, the explana-
tion for the imbalance emerged. Fagan is operating
with fundamental postulates that are bound to con-

strain severely his presentation and interpretation of.

the data. These basic postulates include (1) the rapid
and complete replacement of a primitive “Neandertal”

population in all areas of the Old World by migrations.

of advanced anatomically modern man only 40,000~
35,000 years ago; and (2) the imperative need for a
sophisticated and specialized Upper Palaeolithic tech-
nology in order for human populations to cross the
arctic zone of the Bering Strait and enter the New
World. The scenario which is set up on these funda-
mental postulates allows no possibility of entry into
the New World before 35,000 years ago at the very
maximum—indeed, the time of first arrival at the
Bering Straits is placed at likely no more than 15,000
years ago (with 25,000 years considered the very oldest
possible date). The presumed route of the ice-free cor-
ridor is considered to have been effectively closed be-
tween 25,000 and 15,000 years ago. Thus people could
not have been south of glaciated North America before
15,000 years ago. As well, a sophisticated and special-
ized Upper Palaeolithic technology is made imperative
for all of the initial colonists, presumed to have been
terrestrial hunters. From these postulates, it follows
that New World archaeological sites with unspecialized
lithic technologies dated earlier than 15,000 years ago
are impossible. There has to be something wrong with
all the reports of such sites, and Fagan follows other
recent writers (Stanford, Dincauze, Owen, Waters) in
his efforts to discount each one of them that he
reviews.

And like the others before him, Fagan, in his
haste, makes significant errors and omissions in his
description of pre-Clovis-age sites. To cite one example

This illustration from the book is an artist’s reconstruc-

tion of a small band of early immigrants travelling
across Beringia.

in detail: the El Jobo mastodon kill site at Taima-
Taima. Here is Fagan’s presentation of this site (pp.
167-168).

. Bryan and his wife Ruth Gruhn excavated
the skeleton of a young, partially butchered,
mastodon at Taima-Taima in northern Vene-
zuela. The bones lay near the base of some grey,
clayey sands, part of an old spring deposit, sealed
off about 10,000 years ago. A broken so-called
‘El Jobo’ projectile point lay lodged in the
mastodon’s pelvic area. Four radiocarbon dates:’
from a mass of sheared twigs that Bryan believes
came from the mastodon’s stomach indicate a
date of 13,000 years ago for the kill. El Jobo
points are almost cylindrical, willow-leafed arti-
facts that clearly belong within the general Paleo-
Indian tradition. Fifteen radiocarbon dates from
the sand levels range between 13,400 and 12,5000
years ago.

The Taima-Taima mastodon kill comes from
spring deposits that Bryan admits show ‘local
convoluting and particle-sorting.” Such geologi-
cal layers are notoriously unreliable sources of
dating information, because the upwelling spring
water can shift and sort the deposits and their
contents into stratigraphic confusion. The EI
Jobo point found with the skeleton is the sort
of hunting weapon commonly used somewhat
later, after 11,000 years ago. One suspects the
Taima-Taima kill is therefore a little later than
the radiocarbon dates suggest, but there can be
no doubt about the association between the
mastodon and the artifact. Bryan himself argues
for the local development of a proboscidean
[elephant] hunting complex certainly by 13,000
years ago.

Now, using only the same published report which
Fagan cites (Science 200:1275-1277), here is'a more
accurate description of the site:

New excavations in 1976 at the waterhole of
Taima-Taima exposed the semi-articulated skeleton
of a juvenile mastodon near the base of a saturated
grey sand deposit, Unit I. The animal had been
butchered: the cranium, cervical vertebrae and up-
per thoracic vertebrae, and entire right forelimb
were missing; and there were series of sharp cut
marks on the left humerous and two ribs. A midsec-
tion of an El Jobo point was found in the pelvic
cavity, and a utilized jasper flake near the midshaft
of the left ulna. An associated concentrated mass
of small wood twig fragments notably sheared as
if masticated are believed to be remains of the con-
tents of the stomach or intestines of the young
mastodon, and gave a minimum radiocarbon date
(from three laboratories) of about 13,000 yrs B.P.,
supporting a previous series of 14 radiocarbon dates

ranging between 14, 000 and 12,000 yrs B.P. for
Unit L.

Although the original fine horizontal beds in
Unit I have been locally distorted and convoluted
by the upwelling water (which also sorted out the
clay fraction), evidently the hydrostatic pressures
were not sufficient to move bones enclosed in Unit
I by any significant amount.

At the top of Unit I is a remnant paleosol, and
an erosional disconformity; and no evidence was
found of penetration of this extensive old land sur-
face by upwelling water. Bone fragments on this
disconformity included remains of horse, glypto-
dont, Macrauchenia, and land tortoise—extinct
taxa all, supporting the early radiocarbon dates
from the underlying Unit I. No mastodon remains
and no artifacts were found on this disconformity
or in the units above it. At the top of the 50 cm
thick sterile colluvial sand deposit of Unit II overly-
ing was another remnant paleosol. Unit III, over-
lying this second paleosol horizon, was a black
organic clay which had previously yielded radiocar-
bon dates ranging between about 10,300 and 9,700
yrs B.P. Up to three meters of sterile colluvial
yellowish-brown sand (Unit IV) overlies the black
clay.

Fagan apparently took his interpretation of the
geology of this site from previous writers who have
never visited the site. Dincauze (1984), using out-
dated comments by Lynch and Haynes (written be-
fore the 1976 excavations) as well as a student term
paper, also ignored the 1976 stratigraphic profile.
Fagan for his part (but perhaps following Stanford
1982) stressed point typology as an argument th the
El Jobo point at Taima-Taima was not as, old as in-
dicated by the radiocarbon dates clmmmg that the
type was “commonly used somewhat later.” To my
knowledge Taima-Taima is oné of only two radio-
carbon-dated sites with an El Jobo point, which is a
quite distinctive point type in terms of its morphology
and technique of manufacture. The point which Fagan
illustrates, that appears to have been drawn from a -
photograph in a 1956 article by Cruxent, is .not a
typical form, as most El Jobo points feature a pointed
or sometimes a straight base. The other radiocarbon-
dated site with El Jobo points is Muaco (a few kilo-
meters south of Taima-taima) which yielded 16,300
and 14,300 yrs B.P. bone dates.

- In an effort to avoid another perpetuation of
error, I must correct Fagan’s account of the Toca do
Boqueirdo da Pedra Furada, which he is compelled by
his basic postulates to view as “a Brazilian enigma,”
a site with a consistent series of more than a dozen
radiocarbon dates on hearths in well-stratified occupa-
tion levels ranging back to 32,000 yrs B.P. Fagan is
mistaken in his statement that the early occupants-of
the large rock overhang camped alongside a stream,
which flowed through the site. The “stream” is a nar-
row channel which has, on occasion, taken torrentjal
seasonal overflow from a specific fissure on the cliff
face lateral to the rockshelter. The channel is at least
six meters from the shelter’s rear wall, and never
entered the occupation area. The deposits within the
occupation area are comprised of sand and angular
sandstone fragments weathered from the walls of the

- overhang, which are consolidated sandstone. There is

no possibility that the early artifacts of quartz and
quartzite have spalled off the walls of the shelter. I
have visited this site and examined the artifacts (no
quotation marks needed) in Dr. Guidon’s laboratory.
When Fagan does the same, he will be embarrassed
by his remarks about the site; especially the implica- |
tion of a lack of rigorous scientific description and
analysis.

Other more minor errors in the book need to be
pointed out lest they be perpetuated as well. The sec-
ond radidcarbon date from Wilson Butte Cave is
15,000 not 13,000+ 800 yrs B.P. Monte Verde has
mastodon remains, not mammoth (o mammoth have
ever been found south of Nicaragua); and it is an Ice—

(Continued on next page)















