A human bone, a mammoth carcass, a fossilized stratum —

How old are they? This question has puzzled laymen and

scienfists for decades. No one, it seemed, had the answer. Then

came carbon-14 dating. This new method was hailed as the
tool to unscramble history. But has if?

HO hasn’t read such newspaper
headlines as — “Evidence of
35,000-year-old human re-

mains found,” *Archaeclogists - uncover
ancient 20,000-year-old artifact,” “Mam.-
moth hunts in Siberia 39,000 years
ago™?

We are assured by these newspaper
and magazine columns that such dates
are absolute and measure actual spans
of time.

Yet, shockingly enough, in many
cases measurements and estimates of
time were based on very meager facts.

Quest Into Antiquity

For decades archaeologists struggled
to put together a chronological frame-
work of prehistory — but with little
success. There seemed to be as many
theories as there were archaeologists and
geologists, Controversies raged back and

_ forth.

Then, a startling new approach to the
problem was developed. It all began in
the mid-1940’s. The place was the Uni-
versity of Chicago.

Here, a relatively unknown chemist,
Willard T. Libby, was working with a
revolutionary new idea.

The result of his work catapulted
him into international prominence, For
his work, Dr. Libby received the Nobel
Prize in chemistry for the year 1960.

His method of measuring time is
called radiocarbon (carbon-14) dating.
Dr. Libby, according to noted scientist
Frederick Johnson, “Dropped the equiv-
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alent of an atomic bomb on archaeology.”
More than twenty-five years later,
impact from this scientific explosion has
not yet subsided.

The Archaeclogical Method

Before carbon-14 -— jokingly referred
to as B.C. - little was really under-
stood about tecent earth history.

Archaeologists, said Frederick John-
son, were guilty of “steering by the seat
of their pants”! The reason was simple.
Archaeological estimates of time were
really guesses compiled from very frag-
mentary data. Radiocarbon dating made
havoc with these archacological estimates
of time. Frederick Johnson explained
how:

“With few exceptions, this [archae-
ological] extraction was by inference
and guessing . . . Libby’s provision of a

means of counting time — one that
promised a definable degree of accuracy
and worldwide consistency — caused

all sorts of consternation because many
of the new findings threw doubt on the
validity of some established archaeologi-
cal opinions”  (Frederick Johnson,
“Radiocarbon Dating and Archaeology
in North Ametica,” Science, Vol. 153,
January 11, 1947, p. 163).

Johnson then cited on the same page
a typical comment of one very reputable
archaeclogist, “We stand before the
threat of the atom in the form of
radiocatbon dating. This may be the
last chance for old-fashioned, uncon-
TROLLED GUESSING.”
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Archaeology Versus Chemistry

Even after radiocarbon dating became
established, disagreements were wide-
spread. Consider one example -— that
of a hunting people, called Solutreans,
in Hurope. “Guesses as to when they
arrived vary widely. Peake and Fleure
think it was about 12,000 years ago,
while Zeuner puts them back to 67,000
years before our time. Radiccarbon
dates indicate only 18,000 years”
(Keaneth Macgowan and Joseph Hes-
ter, Early Man in the New World, New
York: Natural History Library Edition,
1962, p. 102).

Why such confusion? The reason is
clear,

Archaeclogists had no way to accu-
rately count actual years. Consequently,
no way initially existed to check the
dates radiocarbon gave in the pre-
historic period. Dr. Libby and his asso-
ciates were faced with this problem
when they first devised the radiocarbon
method. They had expected a historical
check, through the use of historically
known dates, all the way to the limits
of the method. But they were in for a
shock.

Dr. Libby, writing in the January,
1956, issue of the American Scientist
recounted briefly the history of radio-
carbon dating: “The first shock Dr.
Arnold and I had was that our advisors
informed us that history extended back
only 5C00 years.

“We had thought initially that we
would be able to get samples all along
the curve back to 30,000 years, put the
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points in, and then our work would be
finished.

“You read in books and find state-
ments that such and such a scciety or
archeological site is 20,000 years old.

“We learned rather abruptly that
these numbers, these ancient ages, are
not known; in fact, it is at about the
time of the first dynasty of Egypt that
the earliest historical date of any real cer-
tainty has been established. So we had,
in the initial stages, the opportunity
to check against knowns, principally
Egyptian artifacts, and in the second
stage we had to go into the great wil-
derness of prehistory to see whether
there were elements of internal con-
sistency which would lead one to
believe that the method was sound”
(Willard F. Libby, “Radiocarben Dat-
ing,” American Scientist, Vol, 44, No.
1, January, 1956, p. 1067).

What About “Historical” Dates?

Egyptian history begins around 5,000
years ago, according to the most liberal
estimates. Some historians believe that
Egyptian history does not extend that
far into the past. The idea that the vari-
ouzs Egyptian dynasties existed one after
another in time has been questioned not
only by scholars in antiquity, but even
today. :

This factor alone would have a great
bearing on the radiocarbon method
of dating, Without ¥NowN historical
dates to gauge an object to be dated,
ene could not know for certain that the
indicated radiocatbon years were the
same as actual calendar years.

And what about dating objects older

than 5000 years?
. “There was only one way to check
the reliability of radiocarbon dating
over a longer span,” said archacologist
Edward S. Deevey, Jr., “and that was to
test it on the materials of geology and
prehistoric archacology. The age of such
materials is not ‘known’ in the same
sense as that of mummy cases or trees”
(Edward S. Deevey, Jr., “Radiccarbon
Dating,” Scientific American, Vol. 186,
No. 2, Pebruary, 1952, p. 25).

There were no dates historicaily fixed
with which to check. Radiocarbon was
entirely alone.

In the more recent historic pertiod,
radiocarbon dates generally seemed to

The carbon-14 dating method s
based on an ingeniously simple
process.

bombard the upper
afmosphere with iremendous en-
ergy. These rays produce great
numbers of rapidly moving neutrons
which collide with nitrogen atoms
in the otmosphere. The bulk of
these atoms are chemically trans-
muted inte carbon-14. Chemically,
a positive proton in the nucleus of
the nitrogen atom is knocked out
and replaced by an uncharged

Cosmic rays

neutron.
The carbeonr-14 then diffuses
throughout the atmosphere. |t

makes up a tiny fraction of all the
carbon dioxide available to plants
for photosynthesis. When the planfs
use carbon dioxide during photo-
synthesis, they autematically absorb
this carbon-T4. Plants are eaten by
animals and humans, -These also
acquire carbon-14 in their tissves,
All living things become equally
"tagged” with carbon-14,

But ot death, an organism no longer
takes in carbon-14. Meanwhile the
amount possessed by this organism
at death begins to decay. Every
5730 years one half of the carbon-
14 will decay hack into nitrogen-14,
In the next 5730 years, half of the
remaining carbon-14  will decay.
Now, only one fourth of the original
amount is left,

This process continues until the
carbon-14 remeaining cannot be
measured by current laboratory
equipment. The practical range for
most laboratories is the measure-
ment of 35,000 radiocarbon
{carbon-14) vyears; isotopic enrich-
ment can stretch the measurement
to 70,000 radiccarbon years.

The reason for the limits is the

HOW CARBON-14 CRACKS
THE RIDDLE OF AGE

infinitesimally small number of
carbon-14 atoms to ordinary carbon
atoms, There is only one radioactive
carbon-14 atom fo every trillion
atems of ordinery carbon. The
abundance of carbon-14 otoms in
medern wood is this tiny percent-
age: 0.000000000107 %,

If carbon-14 years equal calendar
years, it would make every organ-
ism a living clock that reveals
elapsed time since death. Any
organic material — flesh, bone,
peat, dung, charcoal, nuts, bees-
wax — thus wauld reveal its actual
age.

All one would have to do is measure
the faint pulses of this disintegrating
carben-14, Once the amount of
radiccarbon {eft at any point was
determined, it could be measured
against o calibrated scale based
on the carbon-14 content of modern
carbon.

[f the ratio of carbon-14 to ordinary
carbon feund in, say, wood today
is the same as for wood which lived
thousands of years ago, then the
dating method is simple. The pres-
ent becomes o 'key to the past.”
Carbon-14 vyears equal calendar
years. But if for some reason the
ratio of carbon-14 to ordinary
carbon was different in the past,
then there would be no way to
determine the calendar age of the
specimen. For example, if o sample
measured af 20,000 radiccarbon
years originally had only ¥ of the
present sirength of carbon-14, it
would be only 5000 years old!

Increasing evidence indicates that
there are grave problems in the
crucial carbon-14 to ordinary car-
bon ratio in the prehistoric past.
However, for at least the last three
thousand years, the method is
remarkably accurate,

agree with historical dates, With the
apparent success of radiocarbon dating
in the historic period, Libby very cau-
tiously stated:” “In terms of physical
principles of course, 2 method which
works for three thousand years might
extend all the way to fifty thou-
sand, ...

He did admit, “However, this is
MERE CONJECTURE” (‘Willard F. Libby,
“History of Radiocarbon Dating,” Sym-
posium  on  Radicactive Dating and
Methods of Low Level Connting, March,
1967, page 24}.

Dr. Libby very heavily qualified his
statements. But most writers simply



glossed over such points. Laymen were
led to believe the method was infallible,

Basic Assumptions

The entire radiocarbon method stands
on certain basic assumptions which have
never been proven to be true, Experi-
mental evidence indicates rather clearly
that some of the assumptions may, in
fact, be wrong.

For example, has the amount of
radiocarbon in the at'mosphere remained
fairly constant in past ages?

Scientists are not sure,

“An assumption on the constancy of
atmospheric radiocarbon concentration

74

in the past is basic for radiocarbon dat-
ing. However, the atmospheric radio-
carbon concentration depends on the
production rate of radiocarbon by cos-
mic rays in the stratosphere and the car-
kon cycle on the earth, and there is No
EVIDENCE that either was constant in

the past” (Kunihiko Kigoshi and
Hiroichi Hasegawa, “Secular Variation
of Atmospheric Radiocarbon Concentra-
tion and Its Dependence on  Geo-
magnetism,”  Jowrnal of Geophysical
Research, Vol. 71, No. 4, February 15,
1966, p. 1065).

That assumption is recognized by
scientists  but ignored by laymen
who almost superstitiously accept radio-

~Produced Carbon-14 in
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carbon dates as true calendar years,

Scientists, of course, generally asrame
any variation has not been great enough
to upset the method in prehistory. But
there is no way to be sure of this
assumption.

Suppose cosmic radiation varied for &
considerable time and magnitude in the
past? Suppose some shielding effect
negated the cosmic shower’s production
of radiocarbon?

What would be the result if the
catbon-containing ocean reservoir had
been significantly disturbed? What
about extreme volcanic activity and
mountain building — would they have
affected this crucial relationship? Had
some catastrophic series of events
dumped old nonradioactive carbon
diexide intc the atmosphere? How
drastically  would these affect the
apparent ages of specimens?

Suppose these and/or other factors
had disturbed the critical relationship
of radioactive carbon-14 to ordinary
carbon-122

In spite of the attractiveness of radio-
carbon dating, these and other basic
unanswered problems plague the
researchers. There is no way to get away
from these assumptions for the pre-
historic pericd.

In order to postulate the relative con-
stancy of carbon-14, several other
assumptions had to be made,

One basic assuruption is that “the
cosmic-ray flux, and, hence, the Pro-
DUCTION RATE of radiocarbon in the
atmosphere has remained constant
for several half-lives [the half-life of
carbon-14 is presently calculated at
5730430 years}” (Hans E. Sness,
“Secular Variations of the Cosmic Ray
the Atmo-
sphere,” Journal of Geophysical
Research, Vol. 70, No. 23, December 1,
1965, p. 5937}.

Dr. Suess also gives another related
assumption o the same page: “Carbon
contents of the various reservoirs con-
taining cosmic-ray-produced C14 have
remained constant over such a period of
time” (ibid., p. 5937).

For carbon-14 dating to be valid,
even a third assumption is needed, The
“rates of C'4 transfer from the atmo-
sphere into the other reservoirs, in
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particular into the ocezns, have also
remained constant over this length of
time” (ibid., p. 5937).

These  assumptions really cannot
be proven, But they are accepted on the
premise that the present is the key to
the past. It is assumed that no extra-
ordinary occurrences have ever signifi-
cantly disturbed the production of
carbon-14 or other related factors. This
fundamental belief is a highly dan-
gerous assumption to make. But it has
been made!

“It is generally accepted that during
the last 8000 years NO LARGE changes
over prolonged intervals of time have
occurred in the average cosmic flux, in
the magnitude of the magnetic field in
the vicinity of the earth, and in the
degree of mixing in ocean water” (E.
L Hamilton, Applied Geachronology,
London: Academic Press, 1965, P 35).

Searching for the Answers

It is difficult — if not impossible —
for scientists to prove that these crucial
assumptions of the radiocarbon method
are correct. Come with us into &
laboratory to see what researchers found
in trying to prove one of them.

The problem is: Can we prove the
assumed equilibrium between production
and disintegration of carbon-14? This
assumplion is basic to the method.

In the later 1940%, Dr. Willard
Libby and his associates set up experi-
ments to discover the present produc-
tion rate of radiocarbon. They handled
the problem in this manner. The
researchers first calculated the average
production rate of free neutrons in the
outer atmosphere,

{Neutrons, produced by cosmic rays, .

are considered the key factor in the
production of carbon-14.) Once Dr.
Libby established a present average pro-
duction rate of neutrons, he calculated
the present producticn rate of carbon-14.

Next, Dr. Libby proceeded to calca-
late the average rate of decay of carbon-
14 in modern living organisms.

Finally, he calculated the total
ameunt  of carbon in  the world
exchange reservoir. This was necessary
because 2 radiocarbon date depends on
the rRATIO of carbon-14 to erdinary car-
bop. With this information and other

critical facts, radiocarbon dating seemed
to be on its way.

Plunging Into the Unknown

At this stage, everything seemed quite
plausible. Tt was ail & matter of chem-
istry, physics and mathematics.

Now, Dr. Libby was required to make
one basic assumption. Tt did not neces-
sarily invalidate the method, but if this
assumption were incorrect, it would have
grave implications for certain ranges of
dates. It was also crucial in terms of the
time of the feginning of radiccarbon in
the living carbon cycle of the earth.

The assumption and its implication
are the following:

As mentioned, cosmic ray particles
produce free neutrons when they smash
into the atmosphere. These neutrons
react with nitrogen atoms. A neutron,
when it enters the nitrogen nucleus,
knacks cut a proton, which converts the
nitrogen atom to a carbon-14 atom.

Libby caleulated the PRESENT PRO-
DUCTION RATE of these carbon-14
atoms. Now, if the present production
has been going on for thousands upon
thousands of years at its present rate,
then the following evidence must be
found:

“If this production has proceeded at
a constant rate for many thousands of
years, then the amount of C'4 present
on the surface of the earth should reach
a CONSTANT value” (“Radiocarbon
Dating,” McGraw-Hill Encyclopedia of
Science and Technology, 1966 edition,
Vel. 11, p. 291).

This “constant” amount was further
explained by Dr. Libby himself; «...
We can see that if the cosmic rays
have beca bombarding the earth in
essentially THEIR PRESENT INTENSITY
for 10 or 20 thousand years, we can
expect that A STEADY-STATE CONDITION
had been established, in which the rate
of formation of catbon-14 is equal to
the rate at which it disappears” (Will-
ard T. Libby, “Radiocatbon Dating,”
American Scientist, Vol. 44, No. 1, Jan-
vary, 1956, p. 99),

In other words, on this assumption
the carbon-14 ratio of any ancient speci-
men could be related to the present ratio
of carbon-14 in modern  specimens,
Dating then becomes simple. If no other
unknown factors had’ distupted the

method, a radiocarbon year would equal
a calendar year,

An analogy explains why this equi-
librium is vital,

Suppose ThereIs No
Equilibrium :

Think of 2 bathtub fiiling with water
— but without a plug in it. If the tap
pours water into the tub at a certain con-
stant rate, the level of water in the tub
will reach a constant height. This height
will remain unchanged. In other words,
the amount of water pouring into the
bathtub will juu equnal the amount of
water draining out through the plug
hole. The idea being that the produc-
tion of carbon-14 equals the amount
leaving the system in disintegration.

In terms of the bathtub, it takes only
a few minutes to establish this equi-
librium, However, it would take a long
time to bring the radiocarben level into
equilibrium.

If the system is not yet in equilib-
rium, it simply means not enough
carbon-14 has been produced to £l up
the atmospheric bathtub. And apparently
old dates by radiocarbon would really
be much more recent.

Was equilibrivm a fact? Here is what
Dr. Libby found.

Would the Equilibrium
Assumption Hold True?

Dr. Libby and his associates calcu-
lated that there were 18.8 atoms of
radiocathon being produced every min-
ute, per gram of carbon.

If there were an equilibrium between
the rate of production and  disinte-

gration, living samples should show

a disintegration rate of 18.8 radiccarbon
atoms per minute per gram of carbon.
* However, the average of 18 samples
taken from various latitudes did not
show an equilibrium! The disintegration
rate of the samples only averaged 15.3
disintegrations per minute per gram.
The rate of production was almost 199
greater than the rate of disintegration,

Libby preferted a value of 16.1
{valve of inorganic samples) for the
disintegration rate — even though the
average for organic specimens was 15.3.
However, there was still a discrepancy
of almost 15% between production rate
and disintegration rate.

How did Libby resolve this problem



HOW A LABORATORY
DATES SPECIMENS

SAMPLE EXAMINATION — A sample to be dated is
identified, examined and cleaned in the first step of a
radiocarbon dating laboratory’s procedure. Tedious but
vital removal of foreign matfer such as roof hairs from
charcoal is vital, In the series of photos, the Humble Oil
and Refinery Company laboratory in Houston, Texas, is
pictured.

As part of the purification process, material — in this
case charcoal — will receive a bath and chemical treat-
ment with acid.

After o thorough washing, the sample will be dried in a
laboratory oven,

A PROCESS OF CONVERSION. Sample, whether woed,
charcoal, or other crganic matter is then burned in com-
bustion apparatus. Flame is het enough to melt ordinary
glass. During the fiery combustion process, sample is
converted into carbon dioxide gas. This is collected as
dry ice in the frosty liquid nitrogen frap.

The carbon dioxide will then go through various other
purification procedures. Next, the gas will be re-collected
in o liquid nitrogen cold trap. Now the sample has moved
through the final step of purification. It is then pumped
into the counter,

READY FOR MEASUREMEMNT, Sample is now trapped in
one of three counters pictured in center of apparatus,
These are ringed by fwenty geiger counters and a 4,000-
pound lead-mercury shield.

ATOMS CLICK AWAY. The scientist has wound up the
aftormic clock by setting the high voltage on counting
system. It counts the click of the carbon-14 atoms as they
revert to nitrogen. Preliminary data are examined as
they come in. Normal count is over a period of 1,000
minutes. This, of course, varies with the laboratory and
individual specimen measurement, Automatic equipment
counts throughout the night,

Archaeology, as well as geology, benefits from the
findings of radiocorbon dating. If the proportion of
radiocarbon to ordinary carbon has remained steady —
and no other factors have upset the method — dating can
reveal the actual calendar years of o sample. Also, if
properly interpreted, radiocarbon dafing can reveal flaws
in archaeological and geclogical estimates.

Humble Oil and Refining Company Photos
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in his mind? He answered this very
question in his boock Raediocarbon
Dating, '

“The agreement scems to be suf-
ficiently within the experimental errors
involved, so that we have reason for
confidence in the theoretical picture set
forth above” (p. 7).

This, of course, was conjecture. It
was possible that the discrepancy was
experimental error,

Why So Crucial?

Why was it so important to have this
equilibrium  and  agreement? Again,
Libby puts his finger on the crucial
point:

“If one were to imagine that the cos-
mic radiation had been turned off until
a short while ago, the enormous amount
of radiocarbon necessary to the equilib-
rivm  state WOULD NOT have been
manufactured and the specific radic-
activity of living matter would be much
less than the rate of production calcu-
lated  from the neatron intensity”
- (Willard F. Libby, Radiocarbon Da-
ing, Chicago: University of Chicago
Press, 1935, P 8).

Yet, the first skelchy bits of evidence
indicated that equilibrium has not yet
been reached. If so, the cosmic system
may have been turned on just a shost
time ago.

There simply may not have been
enough elapsed time to produce the
quantity of radiocarbon to bring the sys-
tem to a steady-state equilibrium,

If lack of equilibrium is a fact, what
implications would it have for radio-
catbon dates? Tt could mean something
like the following. Of two samples, one
registers, say, 26,000 radiocatbon years;
another registers 18,000 radiccarbon
years. Yet, both samples might be only
about 5,500 years old, or less, and
almost contemporaneous.

New Evidence Found

In 1963, geophysicist Richard E.
Lingenfeiter published a disturbing
repart in the journal, Reviews of
Geophysics, His calculations and con-
clusions seemed to spell death to the
possibility that the lack of equilibrium
was only “experimental error.”

Lingenfelter’s conclusicn was that
“there is strong indication, despite the

large errors, that the present natural
production rate exceeds the natural
decay rate by as much as 25 per-
cent...it appears that equilibrium in
the producticn and decay of carbon-14
MAY NOT BE MAINTAINED in detail”
(Richard E. Lingenfelter, “Production
of Carbon-14 by Cosmic Ray Neutrons,”
Reviews of Geophysics,” Vol. 1, No.
1, February, 1963, p. 51).

Almost three years later, scientist
Hans E. Suess commented on the experi-
ments of Lingenfelter by saying, “It
seems probable that the present-day
inventory of natural C4 DOES NoT
CORRESPOND to the equilibrium value,
but is increasing” (Hans E. Suess, Jour-
nal of Geophysical Research, “Secular
Variations of the Cosmic-ray Produced
Carbon-14 in the Atmosphere and
Their Interpretaticns,” Vol, 70, No. 23,
December 1, 1965, D. 5947).

Of course, scientists felt any dis-
crepancy could be explained without
jeopardizing the method. But all expla-
nations are still UNPROVED hypotheses.

Depending on what base figures were
used, the preduction rate seemed to be
20 to 30 percent GREATER than the dis-

integration rate — or perhaps even
larger,
Various “explanations” were put

forth to rectify this discrepancy. But
once again — there simply was NO WAY
to be sure. Lack of equilibrinm could be
a FAact! It could have meant that this
was the effect of some drastic change in
the radiocarbon inventory in prehistoric
times. Was the radiocarbon system
“tutned off” in terms of its effects on
earth until just a short while ago?
Had other factors disturbed the crucial
carbon-14-to-ordinary-carbon ratio? Are
all the great.stretches of years — from
50,066 B.P. [Before the Present] down-
ward — to be telescoped into a few
thousand years?

Evidence Overlooked?

The laboratories continued pouring
out thousands of dates. Meanwhile, the
average person was absolutely certain
that science — chemistry and physics —
had proved that relatively recent animal
and human fossils were anywhere from
8000 to 53,000 B.P, One date of 64,000
B.P. was measured.

According to the evidence, however,
these dates may have only been 6000
years old or younger.

Meanwhile Dr. Lingenfelter contin-
ued his studies on cosmic radiation and
its relationship to carbon-14 production.
Despite his positive findings published
in 1963, he reconsidered them and, in
1969, said, “The uncertainties in . . , the
production rate and the inventory are
large enough to accommodate a wide
range of R, [ratio between production
and decay of cerbon-14] including
PERFECT EQUILIBRIUM” {personal com-
munication).

After a quarter of a century of exper-
imentation, scientists still could not be
sure if a BASIC ASSUMPTION of the
carbon-14 dating method were true!
They were not even certain of the
production rate of radiocarbon.

Then why have thousands of radio-
carbon dates been published? Why have
newspapers, magazines and books been
written as though radiocarbon dating
were certain?

Whither Carbon-14 Dating?

With such obvious difficulties, scien-
tists now only had one alternative: sub-
mit carbon-14 dating to the tree ring
dating method for verification, It was
a tacit admission that attempts to verify
basic assumptions of the carben-14
method ‘were inconclusive at best!

Geophysicists, like Richard Lingen-
felter, were now falling back on trec
ring dating to TEST the soundness of
radiocarbon dating. In his own words,
“Because of the uncertainties in the cal-
culation of both the production rate and
decay rate of C'4 we find that the BrsT
DETERMINATION of the ratio of these
two rates is obtained from the C'4 vari-
ations determined from dendrochro-
nology [tree ring dating]” (Richard E.
Lingenfelter and R. Ramaty, Astro-
physical and Geophysical Variations in
G4 Producrion, Maryland: Goddard
Space Flight Center Publication, July,
1969, p. 29).

How accurate is tree ring dating?

'The One-Ring/One-Year
Theory

Does one tree ring always represent
one year? Not necessarily so. In fact,



the possibilities of “false rings” are
rather common knowledge in botanical
circles.

A botany text says, “The occurrence
of false growth rings may cause the age
of the tree to be overestimated. Such
rings are produced by a temporary slow-
ing of growth duzing the growing sea-
son” (Carl L. Wilson, et al, Bosany,
New York: Helt, Rinchart, Winston,
1966, p. 130).

Other facts causing false rings would
be defoliaticn by insects, drought, and
variation in rainfall (Wilfred W. Rob-
bins, et al, Bozany, New York: John
Wiley, 2nd edition, 1959, pp. 110,

111).
But there was something  more
disturbing,

Most people do not realize that No
LIVING TREES older than about 5000
yeats have been found. More lengthy
chronologies — the latest at just over
7000 tree ring years -— are built up
from DEAD tree stumps. These are
picced together in a delicate manner.

Sutprising Age of Living Trees

There are no live 30,000-year-oid
trees. None at 25,000. None at 10,000.

As a matter of fact, the oldest known
trees pose an enigma to unifeormitarian
— noncatastrophic — thinking,

Speaking of the bristlecone pine,
famed dendrochronologist Edmund
Schulman said, “Microscopic study of
growth rings reveals that a bristlecone
pine tree found last summer at nearly
10,000 feet began growing more than
4,600 years ago ... Many of its neigh-
bors are neatly as old; we have now
dated 17 bristlecone pines 4000 years
old or more” (Edmund Schulman,
“Bristlecone Pine, Oldest Living
Things,” National Geographic Maga-
zine, Vol. 113, No. 3, March, 1958, p.
355).

Dr. Schulman had years before been
puzzled with the same approximate
age limit to the giant sequoia trees
which he studied. These trees enjoy
near-perpetual life in the absence of
gross destruction. They appear to be
immune to insect attack.

Since this is so, Dr. Schulman asked
the following question as early as 1934:

“Pertinent also is the well-known
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fact that standing snags of this specics,
other than those resulting from factors
of gross destruction, are unknown. Does
this mean that shortly preceding 3275
years ago [or 4000 years ago, if John
Muir’s somewhat doubtful count was
correct] alf the then-living giant sequoias
were WIPED OUT BY SOME CATAS-
TROPHE?” (Edmund Schulman, “Lon-
gevity Under Adversity in Conifers,”
Seience, Vol. 119, March 26, 1934, P
399.)

That is something to think about!

Why is it that these still-living trees
seem to be the original trees that grew
in the present stands?

That some series of cataclysmic occur-
rences wiped out numerous forms of
mammal life on earth cannot be dis-
puted. Did that occur just beyond the
historical era — around 4300 years
ago? (If you have not yet read the
astounding proof of this, write in
for our FREE reprint, “Worldwide
Mammal Massacre.”) Had something
happened in the recent past to “turn on”
the system? Did the effects from a
catastrophe or seties of catastrophes
gravely distort dates from the prehis-
toric period? Were conditions different
in the prehistoric period — gravely
affecting radiocarbon and tree ring
dating? ‘These were still unanswered
questions,

Libby challenged some of the tree
ring findings in 1963. “Recently, it has
been reported that some trees add more
than one ring per year, and thus a ques-
tion has been raised about the accuracy
of tree ring dates,

“This finding indicates that rings
sometimes have been incorrectly corre-
lated with years, too great an age hav-
ing been assigned from tree rings”
(Willard F. Libby, “Accuracy of Radio-
carbon Dates,” Science, Vol, 140, No.
3564, April 19, 1963, p. 270).

More Than One Ring Per Year

Libby’s statement was partially based
on researches done in the state of Texas.
Much of the work, supervised by W. S.
Glock, revealed that spECIAL conditions
are required for trees to put on only a
single ring per year consistently.

In an article appearing in the journal
Endeavor, W. S. Glock and S. R.
Agerter wrote: '
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“It has long been supported that tree
rings afe formed annually and so can
be used to date trees. The studies of
tree ring formation . .. have shown that
this is not always so, as more than one
ting may be formed in one year.

“Two growth layers, one thick, the
other thin and lenticular, proved to be
more common than one growth layer
in this particular increment [that was
studied}. Theee growth layers, in fact,
were not unusual. A maximum of five
growth layers was discovered in the
trunks and branches of two trees.

“It must be pointed out that these
intra-annuals were as distinctly and as
sharply defined on the outer margin as
any single annual increment” (W. 'S.
Glock and 8. R. Agerter, “Anomalous
Patterns in Tree Rings,” Endeavor,
January, 1963, Vol. 22, pp. 9, 13).

The researchers stated it would have
been 1MpossiBLE to know which rings
were put on what year — except for
effects of frosts in various years visible
in the trees.

A Big Challenge

Dendrochronologists challenged Lib-
by’s assertion that bristlecone pine put
on more than ome ring per year. In
their researches, they found no false or
additional rings per year.

“These results,” they said, “are in
contrast to the findings . . . where bran-
ches from a wide variety of Texas-
grown trees reveal rmultiple growth
layers attributed to varying tempera-
tures and soil moisture” (Hareld C.
Fritts, Bristlecone Pine in the White
Monntains of California, Tucson: Uni-
versity of Arizona Press, 1949, p. 32).

The above results, the author said,
were on  young branches of Low-
elevation trees. These, they admitted,
might grow several times a year during
a long frost-free season,

This multiplicity of tree rings in
young, low-elevation trees, “Led Libby
{1963] to improperly infer that
discrepancies  between  tree-ring  and
radio-carbon  dates in  HiGH-elevation
bristlecone pine may be attributed to
frequent double tings. All studies that
have been conducted in the White
Mountzins indicate that distinct double
rings rarely occur” (ibid., p. 32).

Agein, the present had to be used as
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the key to the past. Suppose the White
Mountain area was for a long period
of time a LOW-LEVEL area ~— to be
dramatically raised up during a period
of mountain building? Could the cli-
mate of the White Mountain area at
this time have been similar to the
climate of Texas?

One could not know whether it was
low-level and climatically different. But
neither could one know it wAs THE
SAME as it is today,

Therefore, dendrochronology was
forced to extrapolate as was radiocarbon.
If conditions were different in the
prehistoric period, then tree rings may
also need correcting,

A Forgotten Source of
Information

In all this controversy and lack of
irrefutable proof of how much time has
elapsed, one important document full
of pertinent information was totally
ignored.

Yet, this was the oNLY document
that could set the record straight. The
Preserver of this document claimed to
have been on the scene during pre-
history. Other observers wrote for Him

— observers who LIVED THROUGH the
very events which would carify the
problem of -“How much time has
elapsed since. .. .”

These observers wrote down key
information which would unlock the
secret of time —- which would give
meaning and direction to researches into
carbon-14 dating and dendrochrenology.

That document is the Bible,

It records that after a great destruc-
tion of life on earth — the globe lay
desolate for an indeterminate period of
time. If you have not read the astound-
ing proof of that series of catastrophes
in the dim past, then write for our FREE
reprint, “Dinosaurs Before Adam?”

“The carth,” says the Bible, “was
without form and void [the proper
translation is “became without form and
void”}; and darkness was upon the
face of the deep” (Genesis 1:2). After
this period of chaos, life was re-created
— as recorded in Gen. 1:2-26.

Here then may be part of the answer
to the catbon-14 researcher’s dilemma.
If the earth was in darkness, could the
carbon-14 production system have been
turned off until a shovt while ago? Here

would be the answer to a lack of
equilibrium in production and disinte-
gration.

Next, what catastrophic occurrences
happened in the days of Adam and Cain,
when immense climatic catastrophes
caused fundamental changes in the
growing cycle? (Genesis 3:17-19; 4:12.)
Would this have affected carbon-14
dating ?

And what of the great occurrences
which once again devastated the earth
in the days of Noah (Gen. 7-8)? Did
they gravely affect carbon-14 dating?

If scientists had accepted and studied
these KEY events in the history of man,
they would have been able to rightly
apply the information gleaned from
carbon-14 and tree ring dating.

But scientists — using the scientific
method — have rejected REVEALED
knowledge. They have relied solely on
laboratory experimentation. That is why,
twenty-five years after the carbon-14
dating method has been put into
practice, a basic assumption of this tcol
has not been proved to be true, That is
why, the Bible, the Word of God,
stands as the needed KBy to human
kaowledge. |



