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- ASA. CONVENTION HELD AT THE BLACK
HILLS, SOUTH DARKOTA, AUG. 26-28

By Mrs. Minn G. Hill
Wheaton College News Burean

The American Scientiflc Affiliation, consisting of a
‘group of Christian scientific men from various insti-
tutions of learning and industries throughout the
country, met at the Wheaton College science station
in the Black Hills, South Dakota, for discussion of
scientific problems in relation to the Holy Scriptures -
on August 26, 27 and 28. About 40 were in attendance,

Papers were presented by Dr. J. Lawrence Kulp,
professor of geology at Columbia University; John
C. Sinclajr, graduate student of zoology at the Univer-
sity of California; Cordelia Frdman, instructor of
geology at Wheaton College; Peter W. Stoner, chair-
man, math and astronomy at Pasadcna College; Dr.
James 8. Maxwell, Fairmont, West Virginia; George
R. Horner, Doctor of Letters, West Africa, and James
Sykes, Government station ranger, Black Hills.

Dr. Paul M. Wright, chairman of the chemistry and
geology departments at Wheaton College, presided as
chairman and led the visiting scientists on Aeld trips
through the northern and southern hills.

Dr. Kulp’s paper, Recent Events in C-14 Dating,
presented the modern viewpoint on the age of man.
Carbon 14 technique has rcvealed the existence of man
Im America 10,000 years ago. Dr. Kulp hopes to eventu-
ally perfect a method dating back 100,000 years which
can be used on the more ancient fossil men.

Professor Stoner presented his paper on the Pro.
bability in Blblical Prophecy, indicating mathematic-
ally that events which have occurred according to
Biblical prophecy, could not be coincidental as ex-
pounded by the modernist.

Miss Erdman’s paper on Stratigraphy and Palcon-
tology dealt with the mistaken idea generally circu-
lated that a geclogist must automatically bc an cvo-
lutionist, She stated that the pgeologist is a student
of strata which are found +to contain certain
characteristic fossils, showing some strata much older
than others, indicating that some forms are of greater
apge,

Dr. Horner's and Dr. Maxwell’s papers presented
Child Traindng in the African Bulu Tribe Culiure,
and a comparison of the Leaven of Scripture and the
Antibiotics of Today, respeetively. Mr. Sinclair’s paper
was entitled Christian Philosophy versus Science,

Mr. Sykes, government ranger showed colored pic-
tures of the area it was his job to protect. He spoke of
the flve rescurces including water, recreational faeili-
tics, timber, grass and animal life. He stressed fire
prevention and control, also the hazard of over-grazing
by cattle.

The Affiliation hopes te hold the cighth annual con-
vention at Grace Theological Seminary at Winona
Lake, in 1953.

Book Reviews
= ——————
Christian Unlon of Professsional Men of Greece,

TOWARDS ‘A CHRISTIAN - CIVILIZATION (The
“Damascus” Publications, Athens, 1950)

This is a very interesting and helpful book. I can-
not find much in it with which to guarrel. It shows

2

- law, The Christian

that the writers have broken with the ritualism of the
Orthodox Church and have sought to apply the Gospel
to their thinking on modern problems. They assert
very dcfinitely (pp. 73-82) that it is necessary to
restore a spiritual Christianity as opposed to a ritual-
istic Christianity in the treatment of the problems
of society today.

Experimental science for these writers has very
definite limitations. There must be a “guiding Chris-
tianity” in looking at life's issucs. This effort at a type
—-of "synchronism? is descrihed- as ‘‘the -dealing-with the
problems of today, their understanding, and sojution,
through the eternal power of the Gospel.” Scientific
thought, anthropology, history, economics, sociology,
technology, and political science arc all evaluated from
this perspective,

Perhaps this can be best illustrated in the treatment
of law. Here thce authors declare, “Christianity does
not found the Law only; it establishes the critique of
the positive law (pp. 201); it gives the tone,
the spirit and not the concrete contents.” (pp. 205) In
speaking of thc political issues of our time, the authors
declare, “The Christian theory . accepts the
necessity of the State, and builds on Right above
-theory conccrning the State,
through the cternal command, which is above Statc,
and which is brought to men by Christian Revelation,
becomes the justification of the existence of the State.
{p. 2086)

Problems of family life, sex education, and educa-
tion come in {for considcrable discussion. Seientific
theory, especially the idca of progress, is thoroughly
1eviewed. The entire volume is very stimulating to
the thought of one who is interested in the problem
of scientific and Christian thought as applied to
modern problems.

5. R. Kamm
Prof. of Social Sclence
Wheaton College

- News Notes
- ———————— —————————— T~}

We are happy to announce that Delbert Eggen-
berger has been elected .to the. executive council of
the ASA effective January 1, 1953 to All the vacancy
caused by the retirement of Roger J. Voskuyl. We
appreciate very much the services of Dr. Voskuyl
during the past five years.

The following Associates were recently elected Fc]-
lows of the ASA: J. Oliver Buswell, Jr,; Cordelia
Erdman; Robert P, Dilworth; Edwin K. Gedney; Frank
E. Houser, Jr.; Paul M. Wright; A. Van Der Ziel, These
were elected by a majority vote of the present Fellows
as provided in the constitution,

In order to encourage more regional meetings of the
ASA, President Mixter has appointed the following
members as district leaders: Martin Karsten for Grand
Rapids, Michigan; Wilbur L. Bullock- for-Durham, New
Hampshire; Heinrich Holland for Princeton, New Jer-
"sey; James O. Buswell IIT for New York City; Paul
B. Mauer for Rochester, New York; Walter L. Starkey
for Columbus, Ohio; Charles H. Wllhts for Corvallis,
Oregon; Wesley J. Peterson for Philadelphia, Pa.;
Maurice T. Brackbill for Harrisonburg, Virginia;
Maurire A. Yoder for Hesston, Kansas. :

The California section of the ASA had their first
meeting of the current school year on Monday, October
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the chance that the Clties of Palestine should become
Waste? Lowest estimate given was 1 in 10,

2. "The sanctuaries shall become desolate.”

The sanctuary had been kept active even all through
the wilderness journey., What is the probability that
they shall become desolate with the cities? Lowest
estimate 1 in 2.

3. “The land shall become desolate.”

What was the probability that another people would
not come in and till the ground? Visitors to Palestine,
50 years and more ago, reported that very little of
the land was tilled, the great mass of it was a total
desolation. Lowest estimate 1 in 10.

4, “Enemies shall inhabit the land.”

What was the probability that even though the land

was left desolate it would still be inhabited? Palestine

became a stronghold of the Moslems, the enemies of

;lu_: Jzews. They inhabited the land. Lowest estimate
in <.

5. “The Jews shall be scattered.”
~The Jews, even through great persecution had stayed
together, whether they were in Egypt, Palestine or
the wilderness. What was the probability that they
would now be scattered? They have been scattered
to every land of the world. Estimate 1 in 10.

6. “A sword shall go out after the Jews.”

What was the probability that after the Jews were so
scattered they should be severely persecuted?™ The
Jews have been persecuted as no other race on the
face of the earth. Their persecution by Hitler, in re-
cent years, is the cruelest recorded in all history,
Estimateq probability 1 in 5.

"~ T."“The Jews shall return to Palestine, the cities
shall be pebuilt and its land shall be tilled.”
What is the probability, that, after being so seattered
and persecuted, they would again return and reclaim
their ‘country? This reclamation has been well ac-
complished in the last few years, We have all marveled
at its speed and the military successes of the Jews in

retzking Palestine. Lowest estimate 1 in 50,

- Thus for the fulfillment of the whole prophecy we
have a probability of 1 in 106, by multiplying all of
the estimated probabilities together. }

- -'Let noone misunderstand, The above estimates were
made-by a group of college students and are herewith
reported withodt revision. I de not agree with all
of the estimates and you, no doubt, also disagree with
some. If the values given to the different probability
items were to be defendable, onc would have 1o do a
great amount of research” work and statistical investi-
gation to determine such a value for each probability.
Thiz method of estimating, however, is satisfactory
tc_; a cFz‘oup. All members of these groups were con-
vinced that these estimates were very conservative,
for the smallest estimate made by any member was
izken for each item of prophecy and every member
thought that most of the estimates accepted were
unreasonably low. They felt as a group that the total
-estlmate should have been larger.

- A mumiber of prophecies should thus be considered
and evaluated by the group. If the prophecles are all
independent, all of the probabilities should be multi-
pliedg together to obtain an estimate of the ‘probability
of all of the prophecies studied being fulfilled,

My class of college students also considered the
following geographical prophecies: 1. Tyre, Ez. 26:3-5,
T. 12, 14, 16. 2, Bamaria, Micah 1:6. 3. Gaza and
Ashkelon, Zeph, 2:46, Amos 1:8 and Jer. 57:5.
4. Jericho, Joshua 6:26, 5.. The Golden Gate, Ez. 44:1-3.
8. Zion Plowed;, Micah 3:12, 7. Jerusalem Enlarged,

Jer. 31:38-40. 8. Moab and Ammon, Tz. 25:3, 4, 9
9. Edom, Jer, 49:1618. 10..Babylon, Isa. 13:1921 and
Jer, 51:26, 43.. . .

This college group agreed that some other group
might assign smaller estimates, but if they did, more
propheries could be studied until a total result equal
to or greater than the estimate which they had agreed
upon wasg obtained.

- When the -above prophecies were all evaluated and
the. total resulting probability computed it was found
{from the student’s judgment) that the prophets, if
they wreote from human Knowledge, had only one
chance in 8 X 1083 of having all of the prophecies come
true. But they all came true,

An attempt was then made to visuallze this proba-
bility by supposing that we had this number of silver
dollars and we made them imnto solid balls the size of
our sun, {The volume of the sun is more than 1,000,000
times the volume of the earth.) We found that we
would have 1092 such balls. If we had such a ball
to replace each of the estimated 30 billion sung in each
of 2 billion galaxies, which probably do exist, the
operation would have to be repeated every second for
about 70,000 years to use up all of the 8 X 1083 silver
dollars. Now imagine that one of these silver dollars
was marked before they were made into suns. Let us
blindfeld a man and tell him to go out and pick up the
marked dollar, We would say that he had no chance
of producing it. But his chance is about the same as
the chance of all of the prophets took in the above 11
prophecies, 1f they wrote from human HKnowledge
alone.

It should be pointed out that the number of fulfillled

. prophecies is tremendous, and in no case has any

biblical prophecy been found false. We are still waiting
for. the fulfillment of many prophecies, but no event
has ever taken place contrary to a prophecy.

We have discussed the field. of prophecy dealing
with geographical places. Other types of prophecies
may be. studied. Another class of college studenis
studied and computed the, probability of fulfilment
of 48 prophecies, from the Old Testament, regarding
the Arst advent of Christ. They arrived at the combined
prohability of their fulfiliment by any man living from
the day of the prophets to the present time as about
1 in TO18E, '

An attempt to visualize this probability was made
By taking objects the size ¢f the electron and packing
all space out to 2 billion light years solid with' them.
We found that we would have to repeat this 5 X 1083
times to use up afl of our electrons.

It is absard to say, let us WBihdfold a man and
send him out to find the ntarked electron. No wonder
Christ said, *Search the Scriptures . . they are
they -which: testify of mie.”

- We may ask, what Is the human chance that these
geographical dand the prophecies referring to Christ
should all come true¥ The answer, of course, is the
praduct of the two- probabilities or 1 in 8 X 10%4,

These results have left- the realm of evidence and
have become as near an absclute proof-as the mind
ean. eonceive of and: greater than the physical uni-
verse .ean represent.

.. v Diseussien:

Dr. P. Bender;: What was the student reaction?

Mr.. P. Stoner: There. is no question but that. they
were ' convinced that the..Bible. is.inspired. This was
the reaction of both Christian and non-Christian,

. Dr. J. Maxweli: I think we should cormmmend. this
paper. Science goes ahead by the times thet it finds
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a new technique with which to work. Here is a new
technique. When we find a new way to present the
truth of God we ought to develop it; but not over

develop It.
Mr. F. Everest: A fuller treatment is soon to be
published by Van Kampen.

Chnsttan Phtlosophy vs Science’

JOHN C. SINCLAIR
" Q@raduate Student in Zoology
University of California in Los Angeles

An ugly monster labeled science has raised. it’s gory
head in opposition to the Christian Faith, and Chris-
tian theologians and philosophers have felt compelled
to -attack it. So attack it they have, showing it is not
based on absolutes (hence is not trustworthy in its
pronouncements), and that it is producing “A” and
“H” bombs (and so is to be feared and rejected); Our
alternative? Faith in God! But science as such is not
the monster we fear but Satan in the hearts of un-

regenerate scientists and scientific philosophers. These’

men are irresponsible concerning the Implications
of their theories.. They may not teach atheism and
immorality yet these are the results of their theories
and the way they are taught. Few scientists would
deny the existence of moral values such as honesty
and truth but because they lack instruments by which
they can be measured they might as well not exist, and
in the thinking of their students they ‘do not exist.

It is not surprising then that our Sunday School
literature reflects a feeling of distrust of science.
The Teacher: April 1, 1951, published by the. Southern
Baptist’ Convention stated, “As we study Genesis we
are not to look for a scientific account of the origin
of the world, and we are not to be disturbed by
scientist’s criticisms of the Genesis account.” God’s
Plan of the Ages, Book T-91, page 7, published by
Gospel Light Press: “In the Bible. there is no human
science. The Laws of God‘s W_ord spurn the ever
changing theories of men.” Concordia Teacher's
Quarterly, vol. 36, 3, page 61 April-June 1951, “No
one was present at the beginning of things. Either we
shal] accept the only satisfying answer to the question,
which the Bible gives or we shall remain ignorant and
unsatisfied. Christians humbly accept the Biblical
account.”

These quotations are illustrative of many more that
could be given. Unfortunately, however, Sunday School
literature authors have gone to the extremes ' of
ridicule and extravagant interpretations of their own
that have done great harm to the faith of our youth
when the truth was learned. For our youth supposed
that it was the Bible that was-.in error. In the Los
Angeles, American Scientific’ Affiliatlon Sunday School
literature survey, Peter Stoner said, “In my experi-
ence of dealing with college young' people; with ques-
tions of faith, I have found the reconstruction theory
(that man was created 4004 B.C., after a general
reorganization of the chaos of a former creation)
to be the chief killer of faith.” ,

Walter Lammerts says, “My . experience, in dealing
with the problems of Christian .students, is that un-
scientific teachings in Sunday School and church are
the main problem of Christian young people.”

Robert Keesey, “Of the many and varied contro-
versial issues in the Bible, those which involve a con-

¢ Paper given at the SEventh ‘Annuual ' Convention of the American
Scientific Affilintion at Wheaton College Science Station, Rapid
City, South Dakota, August 26-29, 1962,
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flict with sclentific theories are probably the most
effectual in causing a loss of faith.”

F. Alton Everest, “Presenting one interpretation of
a highly controversial passage as the Word of God is
intellectual dishonesty. We should admit that this is an
area in which we do not know.”

We must say, however, that not all cases of apos-
tasy are caused this way. There are some students
that forsake the Christian faith who, though raised in
the church, have never experienced the salvation of
God, so when faced with the attacks of unbelief are
caught without the ministry of the indwelling Spirit
of God, Who alone can keep them,

Let us consider now some of the thinking behind
the scenes. Does anything have to happen twice in
order to happen once? In other words, is science
justified in rejecting the miraculous because it cannot
be repeated in the laboratory? Wherever possible new
phenomena must be capable of repetition as a proof
of validity. In some cases a thing has to happen
several hundred times before we can be sure that it
has really happened and is not just chance. Note that
I said before we can be sure it has really happened.
The Virgin Birth of Christ by its very nature is some-
thing that cannot be repeated, hence other tests of
validity must be used, His sinless life belng one of
them.

There are two parts to science, (1) observed facts,
and (2) the interpreiation of them. The facts are not
subject to revision but the interpretation of them
may be totally reversed by subsequently observed
facts. All experimental observations must be interpreted
to have meaning. Hence all scientific meaning is in a
state of flux., The confusion that this implies is not
as profound however, as some philosophers who are
accustomed to thinking in absolutes, would have us
believe. For most interpretations are so highly pro-
bable that they are facts to all intents and purposes.
For example, if I were to drop this paper it would fall
to the table. This Is the observed fact. The most
probable interpretation is that a force we know as
gravity has pulled it down. Some people, being faced
with facts apparently out of harmony with what they
believed the Bible taught, have rejected the whole
Bible as untrustworthy, This fallacy of absolutes or
mania for consistency would, if applied in the sciences,
lead to the rejection of all knowledge. For there is no
field of science I know of, that doesn’t admit basic
contradictions somewhere in the phenomena they
study. To them it is proof of incomplete knowledge.
Can’t we say we don’t know in Biblical exegesis too?

The general principle of uniformity is neutral and
can be used for good or evil, and has been used both
ways in scripture. In II Peter 3:34, 13-15, the scoffer
ridiculed the idea of coming judgment because things
were uniform, but Peter says this uniformity is evi-
dence of God’s longsuffering. Our common experience
of the dependability of nature is used by the Lord to
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have faith in science because we have knowledge.
There are many gaps in science; however, we believe
those theories that are most creditable. I believe that
it is very important that we keep in mind that crlterla
in science and religion are really the same. .

Dr. H. Hartzler: I would like to ask two questlons
What is Neo-deism as used by Sinclair and Carnell?
What is this subject of uniformitarianism? I believe
there are many here who need to have these subjects
explained as a basis for our discussion.

Mr. J. Sinclair: I wish that Carnell were here be-
cause I am not a philosopher; however, I have done
my best to convey the thinking of that group. Neo-
deism is a new theology. Every once in a while we get
a new theology. I believe it is similar to the old Deism.
I believe that Dr. Edman could more adequately dis-
cuss it for the members.

Dr. V. Edman: Deism became a prevalent mode of
philosophy in the later part of the age of enlighten-
ment, i.e. the later part of the 18th century and the
first part of the 19th century. Its center of prominence
was in England and to some extent on the continent.
It was born first of all with the passing of the cre-
dulity of the middle ages and with the coming of the
protestant reformation .

It said that there was a God, that he was the creator
but in effect had wound up the universe and then had
gone out and left it. It has run on like a clock. Thus
it calls for a great gulf between mankind and the
creator. God—yes

Universe-—-yes
Salvation—no
. Just a cold, cruel universe into which we are born
and die and leave no mark,

Mr. J. Sinclair: It was also asked that uniformi-
tarianism be defined. In essence it says that the laws
which we can now observe changing the shape of the
earth involve the same laws which governed the
stratigraphic depositions. Rocks which we see in the
canyon were formed according to known physical and
chemical laws which we are now able to observe in
the open.

Mrs. Stam: What is the difference between the new
Deism and the old Deism?

Mr. J. Sinclair: Neo-Deism is a coined word, I believe
by Dr. Carnell, in which the new theory is the same
as the old.

Dr. H. Hartzler: How does C-14 dating, etc., fit in
with the new Deism? I don’t see the connection.

Mr. J. Sinclair: I believe that Carnell thinks the
neo-deists are of the opinion that it would be im-
possible for God to come into nature and perform a
miracle. If he did, it would be chaos in the thinking of
the Neo-deists since they believe that God set the laws
of the universe in motien and cannot set them aside
because He has withdrawn from the universe. So that
if you believe in this form of uniformity, then there
are certain limitations on God. Carnell feels that the
concept of uniformity that the geologists talk about
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“will "be"used "to excludd the possibility of Goéd’s en-
- tranee- into nature to perform miracles,
- Dr:-P. ger: I believe that Sinclair presented two

o dlfférent definitions of uniformity. The first was the

“‘concept of hmformlty as used in geology, -that by
studying the processes which we see changing the
face of the earth we can understand to some extent
.its past history. The other definition used by Mr.
@Sinclair is that used by Science in general, i.e. a uni-
formity of laws based on the belief that. the same laws
will operate in the same way today as it did yesterday.
This is, of course, modified by the concepts of stat.lstlcs
and probabilities which were mentioned.

Dr. P. Wright: I would like to enlarge on the Geolo-
gists’ definition: “The present is the key to the past.”
But that doesn’t say that the processes have been
going om at the same rate, for example, the same rate
of deposition or erosion. The amount of sediment that
a stream carries increases very rapidly as its velocity
increases, and with it the erosion and deposition. The
law is the same, but the rate is not constant.

Dr. B. Sutherland: The statement that we arrive at
the knowledge of spiritual things the same way we
arrive at a knowledge of scientific things is true in a
way The evidence is not the same kind
Historical evidence is unique in that it happens only
once. Physical sciences are concerned with arriving
at facts that occur over and over again and these must
be uniform in nature before there could be a miracle.
God does not perform miracles promiscuously.

Dr. P. Stoner: There is 'a problem involved that is
most critical. That is a lack of agreement between
science and philosophy. Philosophy is suspicious of
the sciences. I attended in Pasadena a series of. lec-
tures given by a prominent philosopher on the relation-
ship between science and Scripture. Night after night
he presented the conclusions of science regarding cer-
tain events recorded in the Bible. As far as I can re-
member, in every case, science was grossly misrep-
resented and the conclusions were of course erroneous.
Science and philosophy should get together.

Mr. F. Everest: There is a tremendous difference
between the method of approach of the scientist and
the philosopher. As long as the philosopher insists on
God creating trees with rings in them' and light half
way between earth and stars he will be in conflict.
It is not a question of whether God could do those
things. It is only a question of whether God’s nature
would allow it. There is the crux of the disagreement.

Mr. J. Sinclair: Recapitulation—I believe we got
away from the point of the paper. Dr. Barnhouse
wrote a defense of Dr. Kulp. I do not belteve that is
the issue. Dr. Carnell does not believe that Kulp is
a Neo-deist but only that this concept of uniformity
which Dr. Kulp is using is the sort of thing that will
strengthen the argument of the Neo-deists, and will
leave us without a defense against them.

As to whether God could have created a world of
deception, i.e. trees with rings, etc., I believe there are
things that God cannot do, things for example that
are not consistent with his nature. God cannot lie.









child enjoys a closer relationship to its mother than
is normally the case in Western society. The Bulu
child is never separated from its mother’s side from
birth until after the period of lactation, about two
years, By night the infant sleeps at its mother’s side,
while by day it is fastened to her back. It is a mother
centered child. Its mother serves it whenever it cries.
The father has little to do with it during this stage of
the life-cycle.

However, it is not unusual for the mother to hand
-her infant over to another woman to nurse or to hold.
Later, the child is made to feel at home in any house
in the village, reminding us that the child is both the
child of its parents as well as its village.

There is little or no discipline for the child, it
never receives, for example, any toilet training. The
Bulu child is learning to be dependent in the sense
that it depends upon others even at this early age. The
American child, by comparison, learns to be indepen-
dent. It is encouraged to be independent. It sleeps in
its own crib shortly after birth, The American mother
believes in leaving her child alone for rather long
periods of time while she tends to other work. Even
the American child’s feeding is put on a definite
discipline, of feeding at only certain hours. The mother
of the American child separates herself from it with
at least one material object: a crib, bassinet, buggy,
stroller, pen or swing.

The two children, Bulu and American, are learning
different patterns and values of life, By the time they
reach adulthood, they will be different, they will have
been configured by different life patterns.®

Even though both the Bulu and the American cul-
ture are “capitalistic’ the former emphasizes social
and religious concepts of capitalism instead of the
technological and material based upon money of the
American.

C.
Child - etume mon

A Bulu child stops nursing at about the age of 2-3

years. Ordinarily, at that time, its mother expects
.another child. Just as she and her husband must
refrain from sexual intercourse for two years during
her period of nursing her first child, so she must
become pregnant as soon as the first child stops nurs-
ing. In this way, they think, she will be highly honored
and respected by her husband, his family and village.
A definite goal for a woman to attain is to have many
children.
A change of attitude is noted toward the first child
after the birth of the second. The first baby is forcibly
pushed away when it tries to nurse from its mother.
It is no longer carried but made to walk whenever
the mother carries the second child on her back.

At the same time two important social relationships
take place for this seemingly neglected first child.
(a) A little girl (mone kal) is assigned to care for
the older child’s needs for another year or two. She
must carry it wherever she goes whether it be to the
spring for water or to the garden to work and (b),
the child begins to call every other woman in the
village by the term mother (nyua). In this way it is
made to feel at home in all the village houses. It calls
all of ‘the other village children brother or sister. A
learning process, a realization of a cultural goal, is a
work which will later give the child a sense of group

8. Configuration is Benedict’s original term. Later she introduced
the phrage “patterns of culturé’. Benedict, R. ‘Configurations of
Culture,” American Anthropologist, Vol. 34, No. 1, 1932. Benedict,
R. Patterns of Culture, New York, lst ed. 1934.
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solidarity, a social identification with all others in the
village.

These relationships are not so strongly marked, if
at all, by the American child and family. An American
mother doesn’t usually take care of one child more
than another; if she does, it is usually without the
little ones realizing it. Nuclear family loyalty is
stressed in the West instead of the composite village
family of the Bulu, with the Western mother and
father taking an equal interest in the children. There
is certainly no “village” loyalty, as understood by the
Bulu, in America.

D.
Child, mon

Play, as a form of recreation, is unknown to the
Bulu child, True, the little girls dance, but they are
learning particular dance rythms to be danced, for
example, at the next wedding. Or the little boys play
with miniature traps, but they are learning to be
hunters, for if, per chance, they succeed in catching
a bird or an animal, this animal goes into the family
larder. Play is not only “for keeps” but it is cultural
education toward a known end. N

About this time in the life-cycle the boy is circum-
sized. He is admitted into:the; men’s group where, at
night, they all sit around a smouldering camp-fire
of the palaver house (aba) .listening to the profes-
sional story-teller spin tales -about the forest people:
the turtle (ku), leopard (ze), red-antelope (so), the
elephant (zok), the gorilla (ngi) and the rooster
(nnome kup). Each animal represents a human type
to be shunned or emulated. Each folktale has a morale
behind it giving the Bulu boy simplified lessons in
cultural goals and individual values in the Bulu
reality system. The turtle (ku), for example, is wise,
generous, just, good and at the same time, two-faced,
a liar and often dishonest, ethical values which reflect
Bulu personality with unusual fidelity.?

The Bulu girl, living in the kitchen and in the
garden close to her mother day in and day out, plays
house in earnest. Often a little four year old will be
seen coming along the forest path with a stick of wood
on her head. Older girls will have baskets of produce
upon their heads, or upon their backs strapped to
their shoulders.

A girl will learn from her mother how to make a
garden, hoe it, rotate the crops, how much land will
be necessary for a year’s supply of taro. She learns
what grows best in various seasons and when harvest
time comes for the various kinds of food plants. Her
future marriage depends upon how well she gardens
and keeps house. Wherein an American girl is inter-
ested in the beauty of her face and the slightness of
her figure, the Bulu girl will strengthen her arms
and legs, for survival depends upon strength and not
so much beauty.

In the home the Bulu girl spends hours grinding,
preparing and cooking food. If there are younger
children she must watch for their every need and
supply it if possible. She is a permanent “baby-sitter”.

Her mother teaches her daughter about men: to talk
well to them; to lie to her husband if necessity de-
mands it; how to live in her husband’s village and how
to get along with her future mother-inlaw. She
teaches her dance steps and songs and meanings of
certain dances, for they are often symbols of life’s
deeper values, presented:in a non-emotional manner.

In turn, the boy changes his loyalty from his mother

9. Horher, George R. Litterature orale, p. 180.
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to his father. He accompanies him on a hunt; helps
cut the bush for his mother’s garden; learns to use a
cultlass; build a house and make the mat roof;
learns the names of all the economically important
animals; to stay away from the village {(jal) girls who
are in effect his sisters. His father teachzs the boy
the intricate rhythms of the dance drums and the

~drum language so that he can send messages across

the miles of jungle to the next village. I1f he belongs
to a special family he is taught to become a feticher,
an iron-smith, or a carver of wood and ivory.

Both boys and girls learn about the unseen things
which cause fear: about the nbe and the evu. The
former, the evil within certain men who sometimes
become sorcerers; the latter, evil spirits who fly at
night crying the eerie cry of the white owl and eating
the hearts of sleeping men or women causing decath.
The Bulu believe that all death is murder.

To the American child of this age, play is recreation
and not an essential factor for survival. We protect our
children as much as possible from the cruel realities
of life, introducing them to life’s competition after
high-school or college graduation. There is no such
protection for the Bulu child, hence there is no diffi-
cult period of adjustment in later adolescence for these
Africans.

E.
Adolescence, mongo

The latter years of the mon stage and the beginning
of the mongo are merged, Life's competition and re-
sponsibilities weigh heavier upon the shoulders of
both the boy and girl of this age level.

Their culture has pretty well impressed its pattern
upon their lives. They are looking forward to the
end of this period so that they can marry, have chil-
dren- and enjoy, for the first time, social recognition,
independence and status, being finally recognized in
a.social sense as male or female, for up to this stage
in their life-cycle, they have been considered as neither.
Bulu society doesn’t recognize them until the next
stage as a marriageable boy (ndoman) or a girl
{ngon) and, finally, when they are either a man (fam)
or a woman (minga).

Physical differences and awareness are becoming
more marked, but unlike the American counter-part,
the Bulu boy or girl does not pass through a series of
crisis periods, climaxed in tears or frustation, won-
dering what the future will bring. The Bulu youth,
with a security in their traditions and their way of
life, are just as sure of tomorrow, all things being
equal, as they are of today,

The girl becomes demure and modest. She eagerly
listens to the conversations of her married village
sisters telling about eligible boys in their villages. The
girl hopes that her sisters will tell the boys and their
parents about her so that one will come to visit her.
She will soon be a marriagable girl (ngon).

The boy joins the red antelope (so) society. He
learns the laws and geneologies of his family (village,
ayon). His sisters will tell him of the eligible girls in
the next village. Soon he will go to meet one and
talk of the possibility of marriage to her and her
parents, for his father must have time to start the
dowry (nsuba). The boy will soon be a marriageable
young man {(ndoman).

Both the boy and the girl can now do all the
things their rarents have taught them in the tradi-
tions of their culture.

117,
Conclusions

The Bulu baby, born with the physical and the
psychological plasticity to fit into any known culture
has developed into a true Bulu.l® The baby has been
singularly configured and moulded by all of the goals
and patterns of its culture,

He or she will now say in response to the guestion,
“why do you do this?” “because my (fore.) fathers
did it.” “It is our custom.” Any other way will seem
strange and foreign to him, he can not understand it.11

In this paper we have sketched the mechanic of Bulu
culiure formation through child-training. We have
seen how a particular culture makes use of a world-
wide cultural forms and applies them in a special way
—a way of life. We note that Bulu culture is not a
result of ignorance, superstition or that it is a result
of a people on a lower evolutionary scale than our-
selves. Rathcr, it is a well-balanced mixture of cul-
tural forms which give life meaning, survival and
goals to a group of people as they are taught, through
childhood, to become a part of it.

10, “Every individual at birth has ibhe capacity Lo Eit inlo

any known ewlinre,” Parsens, Talcoll. KEssays in Sociologienl Thoery,
Free Press, 1949, p. 46,

11. The Bulu seemn io be becoming rapidly Woslernized. Protestant
Christianity bas been amobz theny for more than sixty years. Many
of the older customs. ltke the sorcerer and the f{eticher have been
substituled with lhe functional subsiitule seemingly found in Christ.
On the other bhand, Westernizalion has only changed the ouiward
appearancer while the same covert, social apd cultural goals remain
the same. In [lact Christianity and Western ceullure huve been the
me¢ans permitting the Bulu to achicve their goals faster than ever
before, In having things and becomingz rich,

Instead of disorganization, Western culture has given the Bulu
a grealer solidarity and ‘“‘oneness’’ than they ever realized betore,
in, using the French language, their concept of “la race boulou”.

The Evaluation of Radioactive Evidence

On The Age of the Earth*

ROY M. ALLEN, Sc.D,
368 Ridgewood Ave,
Glen Ridge, N. ]J.

Man is naturally an inquisitive being, ever anxious
to know the answer to every question arising to vex
his imagination. “How old is the Earth, and when did
life begin upon it?” are two over which mankind has

- ‘been pondering for many years. Ussher’s chronology
~.was but one attempt to supply the answer. It sufficed
.80 long as believers in the inspired Scriptures inter-
-preted the Genesis record to imply six solar days

transpiring between Genesis 1:1 and the creation of
SDECEMBER, 1953
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Adam, Realization that the '‘yoms” of creation were
“God’'s days,” defined elsewhere in the Scriptures
(Ps, 90:4, and II Pet. 3:8) apparently for the specific
purpose of throwing light upon Genesis 1, together
with unbiased analysis of the record itseif resulted in
a reorientation of Christian thinking. It should be
emphasized in this connection that this has not been

* Paper presenied at the Sixth Annual Convention of the American
Scientific Affiliation at 8Shelton Collese, New York, August, 1951.
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can be assumed is that some of the lead present was
not radiogenetically produced and that the true age
of the rock is under that indicated,

It is interesting to note in Nier's classic work the
common absence of Pbi™. In only a few instances
does it show up to confuse the determination. He
assumes its absence to indicate all the existing iso-
topes of lead to have resulted from disintegration of
Uads J285 gr Th. But if the synthesis {we will call
it that) of radioactive elements commenced with
ordinary lcad (Pb20721} it would be selective from
the start and the various isotopes would saon cease
to be lead, in their progress upward toward the end
of the series. Unfortunately we cannot know the con-
ditions existing in the formation of the earth at this
time, hence can only theorize. Should the temperature
have been high, as appears reasanable the lead would
have been in a molten state but after a time the
clement under formation would possess a higher
melting temperature, For instance, lead melts at
327°C (620°F), radium at 960°C (1760°F), and ura-
nium and thorium at around 1850°C (3360°F). When
freezing temperature of any intermediate radioactive
clement was higher than that of the earth or the
rack magma in which it was located it would solidify.
Unaltered lead (e.g, all of Pb?* and such portion of
the other isotopes as remained) would still be fluid
and might be dispersed elscwhere. In this case we
would not cxpect original lead to be present, It is also
possible, on other grounds, that radioactive element
seneration, cven in its incipiency would affect a
segregation of all lead isotopes, Pb?71 being rejected
while the others, having an affinity for helium in
the presence of energy {especially if catalytic action
played any part in the synthesis) were retained, Vary-
ing local conditions might result in different final
results, hence, as in the case of one of Nier's analyses,
the presence of 0.884¢. of Pb20% ppuld be accounted
jor. 1t is the numerous uncertaintices in the preblem
v.hich render truc interpretation of analyses, when

iransluted into terms of earth age difficult and
iflconclusive,
Once it is realized that minerals likc wuraninite

zre not clicmically pure combinations as we would
cxpect, tut ‘to employ a modern expression under-
stood by 2'') cortain a little of everything but the
kitchen siunk, the ferce of this line of reasoning is
appraciatad, Dana’s gnalyses of 26 differsnt specimens
of uraninite emplosize this fact. They show in addi-
tion to lemad——irzn, silicon, phosphorus, zirconium,
rianganese, mmegnezivm, bismuth, copper, zine, arsenic,
sulphur, and eiements of the rare carth series, But
most suggestive of all is the universal presence of
nitrogen in fairly lerge amounts. Of course analyzing
{or helium was rot done at the time these analyses
were made, but assuming the accuracy of the deter-
mination we can tce the strong possibility that nitro-
gen accompanied the helium. In this conrection it
should be noted that next to hydrogen and helium
the elements occurring in the sun in greatest volume
arc respectively oxygen, magnesium and nitrogen.
Since nitrogen is not in combination with uraninite it
must have been occluded in its atomic lattice from the
beginning. Of course there is a possibility of an crror
in determining the gas as nitrogen, it might have
been helium. It was not until several years later that
Ramsey discovered helium in the mineral uraninite.

An interesting sidelight on radicactive dating comes
14
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from a comparison of age figures compiled from these
analyses of uraninite (Dana's “System of Mineralogy,”
Gth ed., reprinting of 1922, first printing 1892) with
figures of Goodman and Evens (1941) quoted in Dr.
Rex's article in the A. 8, A, symposium. Dana's
analyses cover 26 mineral specimens, made prior to
the discovery of radicactivity. In compiiling flgures
from them it was necessary to consider the UQ%, UO?
and ThO?2 as a unit, in checking against PbO, Two
groups of Connecticut uraninite are given. Five from
Glastonbury average 234 million years and three from
Branchville 310 million. These compare with Good-
man - and Evan's figure for Connecticut uraninite
(locality not stated) of 366371 million years, Even
though the figures themselves are a good check they
suggest the presence of some of the factors I am
pointing out, since all the pegmatites of Connecticut
shauld be of substantially the same age.

Five analyses of Norwegian specimens in Dana’s
average 775 million years while two more
{Arendal) give a higher fgure of 925 million years,
These compare with Goodman and Evan's valuc of
1085 million years. Again a fair check but the same
comments apply. It also suggests the present tendency
to establish as high a figure as possible. Dana also
gives an analysis for Colorado uraninite in which the
PbC is only .70%, yielding an age flgure of 52
million years. This figure compares favorably with
one dctermination by Goodman and Evans of 54 (He)
or 69(Pb) age, quoted by Professor Stoner in the
symposium,

There yet remains another, and I believe mare
plausible, objection to figures derived from radioactive
determinations as they are now accepted. If the
premise of the origin of radicactive elements through
reversible addition of energy to lead Isgtopes be
allowed, the logic of a step-by-step buildup through
intermediate elements is sound, Action and reaction
should be equal but opposite in direction,

It is, of course, well known that uranium does not
transform directly to lead, but through a multitude of
steps, or intermediate elements, all radioactive them-
selves, some with long life, othcrs extremely short.
Granted a reverse process, at any stage of build-up
all these intermediates would be present after suf-
ficient time had elapsed to allow the injtial process to
reach the last of the series, U238, or other, as the case
may be. Stop the proccss at any instant and a
portion of the element which started out as a lead
isotope would be present in each transitional radio-
active element. In other words, radicactive equilibrium
should be present In a buildup process just as much &as
in decay. This mcans that should decay commence
following the stopping of the process, every interme-
diate element v ould begin decay as a parent element
in lhat their co-taired energy has never attained a
higher level. Heclium and lead would be produced
which never originated in the beginning of the series.
Consider the possibility that only a fraction of the
acdditive energy had opportunity to reach the level of
U238 with a correspondingly larger portion resided
in U-IT (U=224) U248 has a halflife of 4.51 x 10° years
while U23% has a half-life of but 233 x 105 years.
Still other percentages of Pb%’8 (and helium} would
be located in Ionium (8.3 x 10t vears) and in Radium
(1590 years) and so on all down the line. Today we
could be measuring the Pb206 ratic and assuming
it all originated in U238, This same sltuation could
apply in principle to every radioactive method so
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years before the flood the number would go into
staggering figures. Add to these the descendants of
Seth and any other children of Adam and the pepu-
lation of the earth must have been large indeed. Where
are the bones of all these? But the real argument is,—
“If man did not start with Adam but existed on the
earth for countless ages prior te his time, where are
the literal billions of remains of all these?” Let us
stand fast on this one issue, though we concede eons
of earth time prior to God's creation of man.

One of the best, as well as the most recent of
radicactive methods is C'% dating. The results of
late tests reported by Arnold -and Libby (Science, Vol.
113, 2927, Feb. 2, 1951) are extremely valuable and
enlightening. It is to be hoped this method will not
be suborned by those desiring to make it prove more
than direct determinations indicate. It is easy to
do this by tying fogether organic material and assum-
ed human remains without positive proof they are o
the same age. '

It would seem desirable to make radicactive deter-

mination on uranium-bearing minerals completely

altered from their original form, such as gummite,

coracite, carnotite, autunite, torbenite, uranosphaerite,

etc.,, as possible follow-ups of Cl¢ dating. They might
extend the range of the latter, Yet even with altered
minerals consideration should be given to the guestion
as to whether alteration has effected separation of
earlier end products. A case in point is Nier's deter-
minations on two samples of Bedford (N. Y.) cyrtolite
giving figures of 300 and 375 million years. These are

" consistent with other values from the nearby Connectl-

eut pegmatites, all of which should be of the.same
geological age. But cyrtolite is an altered zircon,
changed during relatively recent years, so gradually
as to retain ajl the original constituents of the parent
mineral. Incidentally, In connection with urano-
sphaerite, because of its Bi20% content a study of this
mineral might yield data on the 4n 4 1 radioactive
series and add knowledge of this group of elements,
the existence ¢of which in the natural state has been
guestioned,

A practice which should be adopted as standard is
the blind determination of uranium-bearing rocks
and minerals without knowledge of the supposed
geological age of the speciment under test. This would
achijeve two results—nullify previous bias as to what
ought to be expected, and with results freed from
possible error, indicate the true age of the rock. The
force of this suggestion is evidenced by a gquotation
from Goodman and Evans, “More specific geological
dating is needed in the formulation of a useful lead
time scale.” No comment is necessary.

It appears more attention should be given to the
mineralogical occurrence of uranium and therium
minerals. For instance, why do they oceur largely with
the acidic rocks rather than .the basic? Ordinarily
one would expect them to be associated with the
basic ferromagnesium rocks (like the metals of the
platinum group) because of closer agreement In
specific gravity. What of the overall metallic content
of the rocks in which they occur most abundantly?
How about relative apges of the acid and basic rocks
themselves: and their relative position in the earth's
crust? I am referring, of course, to the distinctly
deep-seated plutonic serles and not- voleanic or hyp-
abyssal rocks. Attention to such conslderations. might
help to throw light on the age guestion through the
correlation of all possible data.
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Another suggestion might be made at this time,
Radipactive age dating research has largely been con-
fined to minerals found in rocks the ages of which
are assumned to be indicated by basic stratigraphical
evidence. It is generally accepted that sedimentary
rocks themselves cannot testify directly, This assumip-
tion may be incorrect. All radicactive minerals origi-
nally present in the rocks from which the comminuted
material was derived must still exist, even though
widely disseminated. Because of their high specific
gravity it should be possible to separate out enough
of these comminuted minerals to test for U/Pb ratios.
This type of test could be tried out through pre-
liminary study of unconsolidated sands and detrita)
material. Even in this case some errors on the high
or low side might be expected, Certainly tests on
relatively pure- zircon and monazite sands, also
magnetically separated magnetite and ilmenite should
prove interesting.

- As a part of the complete picture it may be of
interest to consider pleochroic halos and the help
which might be derived from them, These are dis-

.cussed in F. Alton Everest’s contribution to the

symposium, So far interest in pleochroic halos in

. Telation to radioactive studies has been confined to
evidence of the constancy of radicactive emanations

over long periods of time. There is a possibility,
however, that further study of them might provide
age data also. Presumably this would have to be done
on a petrographic basls, supplemented by micro-
chemiecal methods.

While halos are frequently referred to in the litera.
fre, it would seem that much of the information
regarding them is derived from Joly’s work om them,
supplemented by that of Henderson. Inasmuch as rmost
of their work on them was done on split biotite rather
than with petrographic sections, it is not at all
complete.

Pleochroic halos are rnentioned as occurring in
about a dozen different minerals, a few of which may
be questioned due to false interpretation of the
petrographic slide. They are common in pleochroic
minerals and those with marked absorption in one
crystallographic direction, such as biotlite and other
micas, tourmaline, cordierite and some of the
amphiboles, The hales irivariably surround a nucleus
of some other mineral of which there are also about
a dozen recognized. The more commeon ohes are zircon,
titanite, cassiterite, thorite and urhninite. That the
cause of the halos is the presence of a radioactive
element was announced by Joly in 1907. Previous to
this they were a mystery. That the extent of the haleo
beyond the nucleus represents the length of the
paths of alpha particles of the various radioactive
elements in the nucleus as they penetrate the matrix
mineral is also known. A few items of interest regard-
ing them which I have observed in- my own study-of
them within petrographic sections may be of interest,

1. They occur-only in rocks which are definitely
acidic. With the disappearance of free quartz the
halos are absent. Examination of many hundred
petrographic sections in my. own collection has con-
firmed this.

2. As already noted, they occur only im minerals
which are themselves pleochroic or dichroic. No mat-
ter how acid the rock may be, if only quartz and
feldspar are present no halos are evident. Yet the
radioactive element responsible for them may be there
since they show up as soon as biotite occurs in the
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a tremendous drop. At the present time the concurrent
opinion is that the age of the universe is on the order
of four billion years whereas previously—24 years
ago—it was 1019 or more.

Thus. the age of the universe hag been brought

- down rather than pushed up., The age of the earth,
however, has been pushed up a little bit. Twenty years
ago it was still accepted that the earth was roughly
two billion years old, from relatively rough data.
Today, more measurements have been made and it is
more probable that is is close to three billion. Nobody
expects that this is going to continue to be pushed up,
‘The nature of science is such that all of our answers
are approximate but they gradually lead us to a
mean which is sometimes approximate fruth.

Now for the second point; Dr. Allen wanis us to
worry gbout the possibility that transformation from
the nuclear equilibrium state to one of normal decay
might have been s0 gradual as to retard the decay
right at the beginning. He is perfectly right in point-
ing out that at one point in the history of the uni.
verse there was an equilibrium between the building
up of uranium atoms and the decaying of uranium
atoms. However, what he is worried about is this, He
said If this building up process continued considerably
into the history of the earth, then obviously if we
simply measured the decay rate and used this to
calculate the equilibrium time (age of the universe),
we would have an anomaly because the building up of
the uranium would add to decay. Now, offhand, this
might seem like a reasonable objection except for two
things: first, the temperature at which atoms are
built up and, secondly, the temperature of the earth's
surface since it was formed as a planet.

The temperature that is required for atoms to build
up is on the order of one to ten million degrees. This
is why, for example, you must use an atorm bomb to
explode a hydrogen bomb because you have to get a
million degrees of temperature hefore fusion takes
place, before particles will start sticking together
to make bigger particles. Now I hope most of you are
aware of the mclting point of most silicates in the
crust of the earth, It is on the order ¢of a thousand
degrees, Obviously therefore, once the earth was
formed as a planet and gcology started, there could
not be any building anymore and that is the time
that we are talking about in the beginning of the
earth.

I do not think that we should fake time fo discuss
the common objection to the metheod, since we have
done it at other ASA meelings and answers are
available in textbooks on nuclear physics. The method
of age measuremcnt is straightforward. Consider a
series of sedimentary stirata: a crack develops, some
molten material comes in, and there your elements
crystallize in their own particular minerals, Uranium
will crystallize into uranium minerals and lead will
crystallize into lead minerals, The uranium crystal
which is formed at the time that the molten material
crystallized is at the time that lead starts to accumu-
late in that uranium erystal. It is separated by chemi-
cal means prior to that, Now that this uranium
crystal is in place with lead accumulating In it, the
question is what can happen to that to give you an
incorrect age. Onc obvious thing is that uranijum
might be leached out later in its history by ground
water, This is possible. But there are ways of measur-
ing how much has been leached out. Therc are ways
of measuring whether the uyranium 1n a particular
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crystal s
methods.

In the introduction Dr. Allen stated that one reason
we should mistrust these methods is that the methods
of getting at the age of the earth give different
answers, such as by the salt accumulation in the sea,
radioactive methods, and accumulation of sediments.

Now let’s take this one simple case. Suppose we
have pumbers and measurements of any physical
property, the correct value of which is 4100 and
suppose we have one kind of machine that can
measure this within plus or minus 0.1. Suppose we
have another wvery Inaccurate machine which can
measure to plus or minus 10, If one method gives
40,95 plus or minus 0.10 and the other 32 plus or minus
10, the results would be ' 'in complete agreement. So
the methods for estimating the age of the earth vary
greatly in precision but are consistent within their
degrees of error.

Another suggestion was that wuranium 238  and
uranium 235 at the equilibrium state should be equal.
This is not true. They should be proportionate to their
stabilities and their stahilities, to the first approxi-
mation, are proportionate to their half life,

One other thing that might be mentioned is the
matter of the strong evidence for man having been on
earth much longer than 10,000 years, as we have
presented at some of the other meetings and as written
up in the ASA Journal, There is abundant evidence
of a qualitative nature that man is much older than
10,000 years, But quantitatively we can measure this
now by ecarbon 14. Unfortunately we do not have as
many measurements as we need to fix this to any
degree of certainty. However, a number of measure-
ments have proved that man was in North America
at least 11.000 yecars ago. There are many geologists,
archeologists, and anthropologists who readily agree
that man is very recent, relatively speaking, in North
America. If this is true, then quite obviously the
attempt to hold a 10,000 year age for man is Im-
possible,

I think it is also interesting, in this connection, that
Dr, Allen left carbon 14 out of this problem hecause
of the fact that carbon 14 was not in this original
isotopic buildup at the early phase of the universe.
In other words, carbon 14 is not subject to this
particular objection which he raised,

There are several other methods besides uranium-
lead. One very important one is rubldium-strontium,
Another one is potassium-argon or potassium-calcium.
The Rb-Sr is certainly equally pood for old rocks
and the faet that by the Rb-Sr method you can get
exactly the same age within the experimental error
as in uranium-lead, on different metals, from different
pegmatites, in the same geologic situation is a very
nice independent check on hoth methods.

Dr. 1. Cowperthwaite: Is there further discussion of
Dr. Allen’s paper? If not I'll ask Dr, Allen if he wishes
to e¢omment.

Dr. R, Allen: The time is almost up and I didn't
eyen make notes of all of the comments which Dr.
Kulp had but I can show you perhaps a few on which
we do not agree. Now, I think that I am ahsolutely
correct in saying that the fundamental concept of the
evolutionist, the mechanistic evolutionist, is to get
time back just as far as he can for the operation of
his theories, Now we're not primarily concerned here
with the age of thc carth.

Perhaps 1 was not as clear in making these state-

1
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ments which Dr.. Kulp criticized about the tendency
to stretch the time as I should have been because I
had in mind the fact that the longer you can stretch
the earth’s history back into the past, the greater the
length of time that you have available for life upon
the earth and that is evolution’s desire, to stretch
that just as far as possible ,and I think I could have
proven that by quotations from many authorities.

He mentioned, for instance, or gave an illustration
here as though the several different methods of
evaluating time, apart from the radioactive, all agree
if you allowed a sufficient variation in the degree of
accuracy. Now, that is not what I had reference to at
all. For instance, Lord Kelvin figured out the age of
the earth on the basis of the time required for the
stabilization of the tides and the announced figure, as
I recall it, was 40 million years as the age of the
earth.

The evolutionist raised such a holler when he
announced that figure that they said they required at
least 400 million years for life on the earth and there-
fore that his figure was wrong. They succeeded in
geiiing him to re-evaluate it and he did boost it up to
100 million years or so but he said, “That’s all I'm
going to give you.”

Now, you see, there is in these various types of
evaluating time quite a variation. I didn’t intend to go
into that phase of the matter at all.

There are many other comments that he made, if
I had jotted them down, that I would have liked to
have answered. I'm rather surprised that he did not
evaluate as well as I would have liked, the primary
concept that I gave of the reversible process. It
makes no difference as to the time when this occurred.

20

He mentioned, for instance, the fact that I said that
the time could be longer because there could be
perhaps a greater, that is a slowing down of the
reversible process.

" Now all chemists, I think, will agree with me that
in a reversible process you have between reaction in
one direction and reation in another direction a period
or a phase in which you have stability. For instance in
the manufacture of sulphuric acid through a platinum
catalyst, you build up SO? in hyposulphuric acid to
SO3 by the addition of oxygen at a certain tempera-
ture. Now, when that temperature is exceeded, there
is a range there where it is stable and if you go
beyond that temperature, it starts to reverse and so
you do have that period of stability and that was, in
my estimation, a minor point.

I had in mind one other comment that he made
but it has slipped my mind now. I wish I'd taken some
notes, but I didn’t think I was going to have much time
to reply so I didn’t do it but I would like an apprecia-
tion or a denial from him of the logic of my reversible
concept because if that be allowed and if there is an
equilibrium in the build-up, then it certainly does upset
our figures enormously when the disintegation starts
and decay commences, a large percentage of the lumps
of the Pb?06 would not start with U238 but every one
of the intermediate steps, of which there are in the
neighborhood of 14, would be for the time-being a
parent level, a parent element.

I think the time is getting so short and I don't
like to keep you any longer and I don’t think I shall
extend my comments any further. I certainly thank
you for your attention.
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