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Introduction 

 

The Men Behind The Idea 

Pastor Russell Judge Rutherford Nathan Homer Knorr

Jehovah’s Witnesses

Jehovah’s Witnesses

Jehovah’s Witnesses

The Founders Of The Primary Time Theory

The Bible does not say how long a 
period elapsed between the 

beginning when God created the 
heaven and the earth, and the 

beginning of the creative week used 
in perfecting it for man: nor do 

geologists agree amongst 
themselves as to the period of this 
interval‐‐a few extremists indulge in 
wild speculations of millions of 
years. (The New Creation, 1904, 

Pastor Charles Russell, pages 18, 19)

Long before the beginning of those 
seven days the molten mass had 

thrown off great quantities of mineral 
substances in vapor form, and these 
had formed into rings around the 
earth. [“Creation,” 1927, Judge 

Rutherford, Page 35]

“In the beginning God created the heavens and the 
Earth.” (Genesis 1:1) Just how long ago the starry 
heavens and the earth were created is not stated In 

the Bible. Therefore, there is no basis for Bible 
scholars to take issue with scientific calculations of the 
age of earth’s rock‐mass. Scientists variously estimate 

the age of the rocks as three and a half to four 
thousand million or more years. [Aid To Bible 
Understanding, Watchtower Society, Page 476]  

 
The Seventh Day Adventist church has borrowed its two‐stage Creationist theory from 

Jehovah’s Witnesses and embraced it as its own just as the Protestants borrowed Sunday 
observance from the Roman Catholic Church. 

 
Manual of Roman Catholic Christian Doctrine 

(1916), page 67. 
“Question: How prove you that the Church hath power to command feasts and holy days?” 

“Answer: By the very act of changing the Sabbath into Sunday, which Protestants allow of, and 
therefore they fondly contradict themselves, by keeping Sunday strictly, and breaking most other 

feasts commanded by the same Church.” 
 

Introduction 
 
There are three types of understanding among Seventh Day Adventists concerning the age of the 
Earth and the creation week. Many SDA scientists and theologians have borrowed from the Jehovah’s 
Witnesses and other groups that deny the deity of Christ, like their two-stage creation theory endorsed 
by Watchtower President Judge Rutherford. The Loma Linda Geo Science institute [www.grisda.org] 
has openly embraced this view. The SDA Bible Commentary [Volume 1, Section 1, “Genesis And 
Science”] has an entire section refuting this idea. 
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Literal Recent Creation 

BIBLICAL CREATIONISM

Genesis 1:1 Genesis 2:1-3

THE LITERAL WEEK

4,000 BC 4,000 BC
 

 
 

Primary Time Theory 
Many people today believe that the Earth existed billions of years before the creation week as a lifeless planet. 
This  theory  is  borrowed  from  the  Jehovah’s Witnesses.  Judge  Rutherford’s  book  “Creation” written  in  the 
1930’s taught this over 30 years before the GRI existed. The Jehovah’s Witnesses still promote this idea in their 
latest magazines, books and on their official website www.WatchTower.org Randall Younker, an advocate of 
this theory states: 
 
“It  is clear  from  the context  that  from verse 3 onward Genesis 1  is  talking about  the creation of  this Earth. 
However, that does not seem to be the case regarding verse 1. If this understanding of ‘heavens and earth’ is 
correct, it would suggest that Genesis 1:1 does indeed describe God’s creation of the entire universe, including 
the  Sun, Moon,  and  stars,  ‘in  the  beginning’.  It  also means  that  there  is  a  critical  shift  in  focus  from  the 
beginning of the universe in verse 1 to the beginning of the first day of the creation of this Earth in verse 3.” (1) 
 
This  idea  that  the  rocks  are millions  of  years  old  but  the  fossils  are  young  is  borrowed  from  Jehovah’s 
Witnesses and their publications: 
 
Biblical chronology indicates that a period of about 6,000 years has passed since the creation of humans. Why, 
then,  does  one  often  read  about  far  longer  periods  of  time  since  acknowledged  human  types  of  fossils 
appeared? Before concluding that Bible chronology is in error, consider that radioactive dating methods have 
come under  sharp  criticism by  some  scientists. A  scientific  journal  reported on  studies  showing  that  "dates 
determined by  radioactive decay may be off‐not only by a  few years, but by orders of magnitude."  It  said: 
"Man,  instead  of  having  walked  the  earth  for  3.6  million  years,  may  have  been  around  for  only  a  few 
thousand.”  
 
For example, the radiocarbon "clock." This method of radiocarbon dating was developed over a period of two 
decades by scientists all over  the world.  It was widely acclaimed  for accurate dating of artifacts  from man’s 
ancient history. But  then  a  conference of  the world’s  experts,  including  radio‐chemists,  archaeologists  and 
geologists, was held  in Uppsala, Sweden, to compare notes. The report of their conference showed that the 
fundamental assumptions on which the measurements were based had been found untrustworthy to a greater 
or lesser degree. For example, it found that the rate d of radioactive carbon formation in the atmosphere has 
not been consistent in the past and that this method is not reliable in dating objects from about 2,000 B.C.E. or 
before. Keep in mind that truly reliable evidence of man’s activity on earth is given, not in millions of years, but 
in thousands. For example, in The Fate of the Earth we read: "Only six or seven thousand years ago civilization 
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emerged,  enabling  us  to  build  up  a  human  world."  [Evolution  Or  By  Creation?, Watchtower  Publishers, 
Chapter 7, 1985 Edition] 
 
 

Genesis 1:1 Genesis 2:3

4,500,000,000 BC 4,000 BC

6,000 Years Ago

Genesis 1:3

4,000 BC

5,000 Million Years Ago

The Primary Time Theory

Invented By Jehovah’s Witnesses

1 2 3 4 5 6 7

Light

Dry Land, Volcanoes, Glaciers

Sun, Moon, Meteorites

Plants

Rest DaysRest Days

Mountains, Erosion, Rain

Solar System

Volcanic Ash, Meteor Craters

Day And Night

Snow, Continental Drift, Rivers

Work Days

Geological Creation Biological Creation

 
www.grisda.org 

 
 

GRI Claims Refuted 
The GRI claims that the rocks are millions or billions of years old but the fossils are 6,000 years old. 
They claim that radiometric dating does not date the last geological event the rock was formed in but 
only the creation of matter in the original creation 5,000 million years ago. Thus if a rock was formed 
later from pre-exiting material the dating method does not date the later geological when the new rock 
was formed but only the age of original matter from creation. The GRI wishes to believe in 
radiometric dating ages but at the same time reject the principles and methodology it is based on. Here 
are some faults with this logic: 
 

1.  No Such Dating Method 
There is no dating methods used by any scientist which shows the rocks are millions of years old and 
the fossils are 6,000 years old. All dating methods used show both are millions of years. This kind of 
dating method just does not exist at all except in the minds of GRI employees. The GRI accepts the 
dates but rejects the way that it was arrived at as false. In rejecting the foundation and methods of 
radiometric dating it is deceptive to then accept the dates as reliable. 
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2. No Proof For Claims 
The GRI has no proof or has even tried to advance any that this is how radiometric dating would 
really work. This is only false and unproven claim they advance. Nobody has ever dated rocks using 
this method. The GRI have never dated any rocks using this method. The GRI has no dating 
laboratory and is wholly reliant on standard radiometric dating techniques. 
 

3. No Geological Text Endorsement 
There is no geological text endorsing this idea. This idea does not originate from a careful study of 
geological literature but only form the wishful thinking if GRI employees. 
 

4. No Laboratory Techniques 
There is absolutely no dating laboratory in the world that uses these ideas or techniques. Any dates the 
GRI accepts and publishes come from dating methods and scientists who reject this idea 100%. 
 

5. No Experimental Proof 
There is no experimental proof that rocks have two different ages [5,000 Million and 6,000] at the 
same time. This is not a fact of science but only imagination of the GRI. 
 

6. No Geological Evidence 
Let’s say that twelve different rocks of differing isotopic contents are broken into powder by 
weathering. They are then carried by water to a new location and the contents of all rocks are mixed 
together homogeneously into one new rock. Then later a scientist comes along to date the whole new 
rock. If the GRI claim is true that only the initial instant creation of matter can be dated and not later 
geological events then what does the date derived in the laboratory of the new rock signify? It is 
impossible to tell how much of each isotope came from which parent rock. It is obvious that when this 
happens the isotopic ratios in the new rock are different to all twelve parent rocks. Thus the isotopic 
ratio dated is newly created from the later geological event and not inherent from any instant creation 
of the parent rock source. Thus in dating the new rock the original values of the twelve parents are 
lost and only the new geological isotopic event can be dated. 
 

7. No Consistent Results 
If radiometric dating methods only date the original instant creation of matter 5,000 million years ago 
then all rocks should only give this one value when dated. The GRI claims that post creation 
geological events cannot be dated as the geologic clocks cannot be reset. Why then do scientists get 
different dates for different rocks? If the claims of the GRI are true there can only be two reasons. 
Either there were millions of progressive creations of matter and rocks in the Earth over the last 5,000 
million years or all radiometric are wrong. 
 

8. Internally Inconsistent Results 
If rocks are dated by radiometric dating as being younger then 6,000 years this would mean that God 
is still creating after the creation week. By stating that radiometric dating does not date the age of 
fossils the GRI rejects the basis of radiometric dating. 
 

9. Only Five Days Of Creation 
According to this view the Sun and Moon were created billions of years ago. Therefore God did 
nothing on day four of the creation week. The Bible clearly states that God worked for six days and 
rested on the seventh day (Exodus 20:8-11). 
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10. The Fourth Commandment 
Exodus 20:8-11 clearly teaches that the Earth was created in six literal days. The Bible does not teach 
a creation in two phases billions of years apart. 
 
If the Earth had been here for millions of years in darkness and God then said “let there be light” 
[Genesis 1:3], was the millions of years of darkness the dark part of day one [Genesis 1:1-5]? If so, 
than day one was millions of years long. If the dark part of day one came after God said “let there be 
light” then the days in the creation week would begin and end at sunrise rather than sunset because 
you would have morning following by evening rather than “the evening and the morning”. This would 
mean that he Sabbath would begin at sunrise rather than sunset.   
 
 

Genesis 1:1

5,000 Million Years 12 Literal Hours

Genesis 1:3 Genesis 1:5

Darkness was upon the Earth God said "Let there be light."

DAY ONE OF GENESIS 1:1-5 

Sunrise Sunrise

EVENING MORNING

 
 
 
To avoid the problem of day one being millions of years long some people say that day one began when God 
said “Let there be light.” This would mean that the days begin and end at sunrise making the Seventh day begin 
on Saturday morning and not sunset Friday. 
 

 

Genesis 1:3

12 Literal Hours 12 Literal Hours

Genesis 1:4 Genesis 1:5

DAY ONE OF GENESIS 1:1-5

Sunrise Sunset Sunrise
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GRI Information Sources 

 
Jehovah’s Witness Publications 

Aid To Bible Understanding, 1971, Page 476 

All Scripture Inspired, 1990, Page 14 

Awake! February 8, 1990, page 4‐5, 10‐11 

Awake!, March 22, 1983, pages 12‐14 

Awake!, March 8, 1983, pages 12‐13] 

Awake!, May 8, 1997, page 12 

Awake!, September 22, 1986, page 17‐20, 27 

Awake, September 2006, Page 3, 18‐20, 28 

Creation, 1927, Judge Rutherford, Page 14, 27, 30, 35,‐37, 45 

Did Man Get Here By Evolution? 1967 Edition, page 97 

Evolution Or By Creation?, Chapter 3, page 26‐32, 1985 Edition 

Evolution Or Creation?, 1985, Page 26 

Insight Into The Scriptures, 1988, Volume 1, Page 667, Article “Earth” 

Insight Into The Scriptures, 1988, Volume 1, Pages 527‐528, Article “Creation” 

Insight Into The Scriptures, 1988, Volume 2, Page 1032, Article “Stars” 

Is There A Creator?, 2006, Page 23, 86‐87, 91‐93 

Reasoning From The Scriptures, 1989, Page 88 

The New Creation, 1904, Pastor Charles Russell, pages 18, 19 

The Watchtower, April 1, 1986, pages 12‐13 

The Watchtower, September 1, 1986, page 30 

The Watchtower—September 1, 1994, Page 6 

www.watchtower.org/e/200609a/article_01.htm 

www.watchtower.org/e/20070215/article_02.htm 

www.Watchtower.org/library/g/2002/6/8/article_01.htm 

www.Watchtower.org/library/g/2004/1/22a/article_01.htm 

www.Watchtower.org/library/g/2004/6/22/article_03.htm 
 
 

The Scofield Study Bible 
Teaches that there is a gap of billions of years between Genesis 1:1 and Genesis 1:2 

http://www.biblestudytools.net/Commentaries/ScofieldReferenceNotes/ 
 

The Newberry Bible 
Teaches that there is a gap of billions of years between Genesis 1:1 and Genesis 1:2 
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Dake’s Annotated Study Bible 
Teaches that there is a gap of billions of years between Genesis 1:1 and Genesis 1:2 

www.dake.com 
 
 

Gap Theory Disciples 

http://www.creationdays.dk/Articles-creation.php 
 

Arthur C Custance 
S R Driver 

Clarence Larkin 
Arthur W. Pink 
Martin Anstey 

Robert Jamieson 
Finnis Dake 

George Hawkins Pember 
Alfred Edersheim 
Thomas Chalmers 

Francis A Schaeffer 
Chuck Missler 
Harry Rimmer 

Cyrus Ingersoll Scofield 
Eric Sauer 

 

Mormon Encyclopaedia 
Joseph Smith taught that matter is eternal and God had no power to create out of nothing. God 
reorganized already present elements, which have no beginning or end and cannot be destroyed 
(Teachings of the Prophet Joseph Smith, pages 350-352). “Since Mormons believe that the elements 
are eternal, it follows hat they deny the ex nihilo creation” (Encyclopaedia of Mormonism 1:400). 

 
 

The Koran 
But Satan tempted them with the tree to disobey Allah’s commandment and caused them to 
be expelled from Paradise, and We said: "Get out from here, some of you being enemies to 
others, and there is for you in the earth an abode and provisions for a specified 
period."[2:36] 
 

Two Stage Creation 
Ask them: "Do you really deny the One Who created the earth in two periods and do you 
set up rivals in worship with Him while He is the Lord of the worlds.[41:9] He set upon it 
mountains towering high above its surface, He bestowed blessings upon it and in four 
periods provided it with sustenance according to the needs of all those who live in and ask 
for it.[41:10] Then He turned towards the sky, which was but smoke, He said to it and to the 
earth: ‘Come forward both of you, willingly or unwillingly,’ and they submitted: ‘We shall 
come willingly.’[41:11] So, from this creation, He formed the seven heavens in two periods 
and to each heaven He ordained its laws. He adorned the lowest heaven with brilliant lamps 
and made it secure. Such is the design of the All-Mighty, the All-Knowing."[41:12] 
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John Sailhamer 
A Review Of John Sailhamer’s Book “Genesis Unbound” 

http://www.answersingenesis.org/tj/v14/i3/rules.asp 
 

Sailhamer claims that Genesis 1:1 refers to the creation of the entire functioning universe, including 
the sun, moon and stars in the heavens, and the plants and animals on earth (“Genesis Unbound,” 
page 14). 
 
‘Given what appears to be true about the age of the earth, it is likely that millions or billions of years 
transpired during this time of “the beginning” (“Genesis Unbound,” page 105). 
 
As I briefly mentioned above, Sailhamer argues that the erets (‘earth’, ‘land’) of Genesis 1:2 is a 
reference to the Promised Land (“Genesis Unbound,” pages 48–49). 
 
Sailhamer’s interpretation involves many other fanciful ideas, such as a belief that the sky was still 
empty of life on Day 2 (“Genesis Unbound,” page 122). But this is ridiculous if birds and other flying 
creatures had been flying around for millions of years as he claimed previously. 
 
In regard to the creation of the seas on Day 3, Sailhamer makes a point of noting that the text clearly 
says ‘one place’ not ‘many places,’ and interprets this to mean that the seas were formed in and 
alongside of the Promised Land. In other words, the waters which were gathered into one place on 
Day 3 are actually the lakes and seas which cover the Promised Land today, namely, the Sea of 
Galilee, the Dead Sea and the Mediterranean Sea (“Genesis Unbound,” page 126). 

 
In addition, Sailhamer’s interpretation suffers from the same theological problems as all other old-
earth interpretations. Sailhamer clearly accepts an age of the earth in the order of billions of years 
(“Genesis Unbound,” page 193), and therefore the usual problem of death before the Fall arises. 
Indeed, he acknowledges the possibility of death (of dinosaurs) before the Fall and seems quite 
comfortable with it (“Genesis Unbound,” page 29). 

 
Despite his plea to allow the text of Genesis to speak for itself, Sailhamer fails to take his own advice. 
He writes: ‘Given what appears to be true about the age of the earth, it is likely that millions or 
billions of years transpired during this time of “the beginning” (“Genesis Unbound,” page 105). 
Such a comment clearly indicates that Sailhamer has allowed the claims of modern uniformitarian 
science to determine what the text is saying. Note also that he places the formation of the fossil 
record in the supposed period of time indicated by ‘the beginning’ (“Genesis Unbound,” page 33). 
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John Sailhamer’s Gap Theory

Genesis 1:1 Genesis 1:2

5,000 Million Years Long

5 Billion  BC

Geological And Biological Creation

1,500 BC
“Genesis Unbound” By John Sailhamer

Dinosaurs

Sun, Moon, Meteorites

Earth And Mountains

Solar System

Entire Universe

Oceans

Sea Creatures, Birds

Fossil Record

Reptiles, Mammals, Insects

BIOLOGICAL

GEOLOGICAL

COSMOLOGICAL

CREATION

CREATION

CREATION

 
 
 

Gorman Gray 
‘Soft’ gap sophistry, A rebuttal of Gorman Gray’s Book By Don Batten 

http://www.answersingenesis.org/creation/v26/i3/softgap.asp 
 

Gorman Gray, The Age of the Universe: What Are the Biblical Limits? 
Morningstar Publications, Washougal, Washington, 1997. 

http://www.ageoftheuniverse.com/chapter1.htm 
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The SDA Viewpoint 
This  idea  is  called  the  Primary  Time  Theory  and  seeks  to  combine  the  supposed  validity  of 
radiometric dating with a  literal creation week six thousand years ago (2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 
12). Harold  Coffin  asserts  that  creationists  can  believe  in  two  opposite  views  of  creationism  and 
Scripture and both sides can still be right: 
 
“I  feel  to much  tension  has  been  developed  among  creationists  over  the  interpretation  of  these 
verses [Genesis 1:1‐3]. Clearly more than one viewpoint  is possible without twisting the scripture.” 
(11) 

Genesis 1:1 Genesis 2:3

4,500,000,000 BC 4,000 BC

6,000 Years Ago

Genesis 1:3

4,000 BC

5,000 Million Years Ago

The Creation Week

Taught By The SDA Church

Day 1

Day 2Day 3 

Day 4

Day 5 Day 6 Day 7

Light

Dry Land, Volcanoes, Glaciers

Sun, Moon, Meteorites

Plants

Mountains, Erosion, Rain

Solar System

Volcanic Ash, Meteor Craters

Day And Night

Snow, Continental Drift, Rivers

Geological Creation Biological Creation

Day 3 

Sea Life And Birds

Day 3 Twice

Land Animals, Man

 
 

Encyclopedia Of SDA Theology 
“Genesis 1:1 begins with a dependent  initial phrase, "in  the beginning." Genesis 1:1  is Part of  the 
context of Genesis 1:2 and be rest of the chapter. The point of the phrase was simply to give a brief 
description of  the world as  it was when God began  to work His special works upon  it. Some have 
translated this opening dependent phrase as "when God began to create." While that language may 
be more  free  than  the original Hebrew,  it does convey  the  idea  that  the concern here  is with  the 
creation that follows rather than the pre‐existing state. The text acknowledges the fact that the inert 
earth was  in a watery state before the events of Creation week, but  it  is not especially concerned 
with identifying how long it may have been in that state.” William Shea, Article Creation, Adventist 
Bible Commentary, Volume 12, 2003, Page 419. 
 
Dr. Clyde Webtser, another advocate of the Primary Time Theory states: 
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“I  look  at  the  science  in what  I  call multiple  isotope  concordancy  ‐  that  is,  agreement  from  a 
number of sources. As far as our Solar System  is concerned they strongly suggest that something 
significant was happened about 4,500,000,000 years ago.” (2). 
 
This idea involves God creating the Earth in two creation episodes 4,500,000,000 years apart: 
 
“The validity of old dates for rocks can be explained if one accepts the possibility of two different 
creations. The first stage of the creation of this world could have taken place at some time in the 
past, together with the creation of the stars and our Solar System. The Moon, planets, meteorites 
and Earth minerals could then be billions of years old. For a  long time period after this, the Earth 
would  presumably  have  been  in  a  condition  similar  to  that  of  our  neighboring  planets  today. 
Continuing this speculative scenario, some few thousands of years ago God established life on this 
planet, together with conditions suitable for the maintenance of life. During the flood, fossils that 
were young were covered by rock building materials that were old, wrongly giving the appearance 
that the fossils are older than the rocks. An analogy could be made to a graveyard, where the soil 
above the graves is actually older than the bones buried beneath the soil.” (12). 
 
Gibson’s  analogy of  the  graveyard  is  that  the  radioactive dating does not date  the  time  of  fossil 
burial but rather the age of the sediment minerals before deposition. However during Noah’s flood 
the  animals  were  buried  the  same  time  the  rocks  around  them  solidified.  In  this  event,  rock 
formation and burial  time  took place at once, not  thousands of years apart. He  states  in another 
publication  that  radioactive  dating  dates  when  the  rocks  formed  (73).  Gibson  continues  his 
reasoning: 
 
“The best model of which  I am aware to reconcile radiometric dating and the Biblical time scale  is 
the  two  stage  creation hypothesis described by Dr. Brown  (1986). The underlying  concept of  the 
two‐stage creation hypothesis is that God created the universe, including our Solar System, long ago, 
but created Earth’s atmosphere, dry land, oceans and life only a few thousand years ago.” (12) 
 
 

The Acts Of Creation 
Genesis 1:3‐5    Day 1    Light 
Genesis 1:6‐8    Day 2    Firmament 
Genesis 1:9‐13    Day 3    Land, sea, grass, trees 
Genesis 1:14‐19  Day 4    Sun, Moon, Stars 
Genesis 1:20‐23  Day 5    Fish, birds 
Genesis 1:24‐31  Day 6    Beasts, Man 
Genesis 2:1‐3    Day 7    The Sabbath 
 

Helps For Preachers, Page 21, Signs Publishing Company, 2006. 
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A New Independent Clause View 
Randall Younker, Ogden Utah Presentation, 2003, Pages 259‐261 

Recently, a number of scholars have proposed a new interpretation of the independent clause view 
(e.g. Sailhamer 1996; Mathews 1996: Cured 1997: 65). They correctly note that  it  is clear from the 
context  that  from verse 3 onward, Genesis 1  is  talking about  the creation of  this earth. However, 
that does not appear  to be  the case with  regards  to verse 1. The "beginning"  in  this verse clearly 
involves with  the heavens  (Hebrews shamayim) and  the earth  (eretz). "Heavens" of course can be 
understood  in both  a  local  sense  as pertaining  to  the earth's  atmosphere  (i.e.  the  "stet") or  in  a 
cosmic sense (i.e. the entire universe). How should  it be understood  in verse one? Several Hebrew 
scholars have observed that when these two terms "heavens and earth" arc used together they take 
on a distinct meaning as a special figure of speech known as a ''merism." [7] A merism combines two 
words to express a single  idea:  it expresses "totality" by combining two contrasts or two extremes. 
As  John  Sailhamer  notes,  "By  linking  these  two  extremes  ["heavens  and  earth"]  into  a  single 
expression.  The Hebrew  language  expresses  the  totality of  all  that  exists  (emphasis  added).  That 
people  in  antiquity understood  the  expression  "heavens  and  earth"  as  a merism  is  supported by 
extra‐biblical literature such as Wisdom 11:7 which paraphrases Genesis 1:1 as 'In the beginning God 
created the cosmos.' substituting the latter word for the expression "heavens and earth." 
 
If  this understanding of  "heavens and earth"  is  correct,  it would  suggest  that  in  the beginning  in 
Genesis 1:1 does indeed describe God's creation of the entire universe, including the sun, moon, and 
stars—that is, it refers to the ultimate beginning of everything in the universe." [8] 
 
However, there is a subtle, yet critical nuance to the meaning of the expression "heavens and earth" 
in Genesis 1:1. As Mathews points out, “Although the phrase 'heavens and earth' surely points to a 
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finished  universe  where  it  is  found  elsewhere  in  the  Old  Testament,  we  cannot  disregard  the 
fundamental  difference  between  those  passages  and  the  context  presented  in Genesis  1  before, 
namely, that  the expression may be used uniquely here since  it concerns  the exceptional event of 
creation  itself.  'Heavens  and  earth' here  indicates  the  totality of  the universe, not  foremostly un 
organized completed universe (emphasis added).” 
 
What Mathews  is suggesting  is that  implicitly  imbedded within the expression "heavens and earth" 
as it appears in the context of Genesis 1: 1 is the idea that the creation is not complete. The idea that 
the creation of the heavens and earth in Genesis 1:1 was not complete is supported by Genesis 2:1 
which reads, "All the heavens and the earth were completed in all their vast array" (emphasis added) 
Genesis 2:1 is the first explicit indication in Scripture that the creation was now finally complete. In 
brief  the expression "heavens and earth" of Genesis 1: 1 while an expression of  totality,  is not an 
expression of completion. A completed creation of the universe is not proclaimed until after the six 
days of creative activity completed the work on this earth! 
 
The  implications of this understanding are  interesting and significant First,  it  is faithful to the most 
traditional  and  probably  the  best  translation  of  Genesis  1:1  as  a  complete  sentence:  "in  the 
beginning God created the heavens and the earth" (period). Second the "heavens and the earth" of 
Genesis  1:1  do  indeed mean  everything‐‐the  entire  universe.  Third,  it  clearly  places  God  as  the 
Creator at the absolute beginning of everything, a point that is in harmony‐ with the rest of Scripture 
(and a major concern to the author of Genesis vis‐a‐vis Mesopotamian claims). Fourth, it does create 
a separation between the creation of the rest of the universe and this earth. That is, there are other 
worlds and beings whose creation preceded our own as other texts in Scripture indicate. [9] Fifth, it 
means  that  there  is a shift  in meaning  from  the "earth"  in  the expression "heavens and earth" of 
Genesis 1:1 to the "earth" that was "without form and void" in verse 2. Indeed, several scholars have 
discerned  this  distinction  regarding  the  different meanings  of  "earth"  in Genesis  1:1  and  1:3. As 
Mathews  (1996:  142)  notes,  "The  term  'earth'  in  verse  1  used  in  concert with  'heaven,'  thereby 
indicating  the whole  universe  distinguishes  its meaning  from  'earth'  in  verse  2, where  it  has  its 
typical sense of terrestrial earth". Finally,  it means that from God's perspective the whole universe 
was not complete until our little planet was finished. 
 
The last three points raise the question, how much time separated the creation of the "heavens and 
earth"  in Genesis  1:1  from  the  commencement  of  the  six‐day  of  creation  of  this  earth  noted  in 
Genesis 1:3. For that we simply don't know. It was apparently during this time that Satan's fall from 
heaven took place. It could have been a considerable time. All the Bible tells us is that as God began 
the  six days of  creation  the earth was  "without  form and void." The  two Hebrew words  involved 
here  arc  tohu without  form")  and holiu  ("empty").  Even  in  English, we  are  a bit baffled by what 
without  form  and  void mean—an  empty,  shapeless  blob‐‐nothingness?  Some  have  equated  the 
expression with  "chaos." However,  it  actually  appears  to be merely describing  an  earth  that  is  a 
sterile wasteland awaiting  the creative word of God  to make  it habitable  for human  life. As  Isaiah 
says.  "He  did  not  create  it  [the  earth]  to  be  empty  (tohu),  but  formed  it  to  be  inhabited."  (see 
Mathews 1996: 143). In this verse "empty" (tohu) is equated with "uninhabited." 
 
Some have raised the question of pre‐existing matter. However the point of the author of the book 
of Hebrews, Ellen White, and the ancient Hebrews was not that there was no matter here when God 
began the 6 days of creation: rather, it was that there is not any matter anywhere in the universe (on 
this earth or in the heavens) that God did not create. Genesis 1:1‐2 confirm this. The process of using 
matter He had already created to form or create something else was not a problem for the author of 
Genesis—humans themselves were created from clay. 
 

Adventists And Genesis 14



The SDA Viewpoint 

 

Returning to the historic context in which this verse was composed, the claim that the Hebrew God 
was  there  in  the  beginning  of  everything  repudiates  any  claims  for  divine  sovereignty  for  any 
Mesopotamian deity. 
 
7.  See  Sailhamer  (1996: 56); Mathews  (1996: 142).  Some  folks  suggest  verse one  is  supposed  to 
serve only as a title. John Sailhamer (102, 103) provides three reasons why Genesis 1:1 cannot be a 
title for the rest of chapter one. First, Hebrew titles do not consist of complete sentences. Rather. 
they are simple phrases. Second, the presence of a conjunction "and" at the beginning of the next 
verse (Gen 1:2) makes it highly unlikely that Genesis 1:1 is a title. Otherwise the first sentence of the 
creation account would begin with a  conjunction  ("and") and  this  is not  the proper way  to begin 
sentences  in either English or Hebrew Third. Genesis 1 has a summary statement at  its conclusion 
(Genesis 2:1), making  it unlikely  that  the author would also have placed  such a  statement at  the 
beginning of the passage. Two summaries for one passage would be unusual and unlikely. This idea 
is not original with Sailhamer. Franz Delitzsch and C. F. Kell noted that the expression "the heaven 
and the earth"  is "frequently employed to denote the world, the universe, for which there was no 
single word in the Hebrew language" (n.d.: 47). 
 
8. Some might wonder what about Exodus 20:11 which states that God created the heavens, earth 
and  sea  in  six  days.  Sailhamer  points  out,  that  the  expression  is  different  here—the  cosmologic 
merism  "heavens  and  earth"  is  not  used:  rather  the  triad  of  "heavens,  earth  and  seas"  is  used 
reflecting the thrust of Genesis 1:2ff where the imagery shifts from the cosmos in Genesis 1:1 to the 
creation of  the  three earthly habitats  (heavens  for birds. earth  for animals and man. and seas  for 
fish)  in Genesis 1:2ff. Exodus 20:11,  thus  reflects  the Sabbath  command of Genesis 2:2, after  the 
creation of earth was completed. 
 
9. This  interpretation  is  in harmony with what  is know as the "passive" gap theory which suggests 
that  there was an unknown amount of  time between  the  initial  creation of  the universe and  the 
creation of this earth. It is also in harmony with Ellen White's views expressed in Early Writings, pp 
39‐40 where  she describes  the existence of  intelligent beings on other planets. She  indicates  that 
these beings also had trees of knowledge of good and evil, but chose differently than Adam and Eve 
and thus had not fallen into sin. 
  
 

A Scientist On Creation 
AUSTRALASIAN RECORD March 11, 1995, Pages 6‐9 

By Bruce Manners 
 
“I can't give you proof  for creation. What  I can give  is an  interpretation of evidence  that  strongly 
suggests that God was creator." 
 
In  a  recent  Australian  publication,  Telling  Lies  for  God,  Dr  Ian  Plimer  (professor  of  geology  at 
Melbourne University) attacks various creationist groups. He claims they use poor scientific methods 
and accuses them of  lying  in an effort to prove their point. Adventist creationist Dr Clyde Webster, 
senior research scientist at the Geoscience Research Institute, Loma Linda University, agrees. "I find 
that  Ian Plimer's arguments are well‐founded," he says. "However, he  is over‐reacting. Dr Plimer's 
addressing good issues, issues that are unfortunately true‐for the most part. 
 
"Plimer  is  upset  because  these  people  use  a  smoke  and  mirrors  type  of  approach  with  the 
scientifically uneducated. It's difficult enough for the schooled to deal in uncertainties. And when it 
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comes to our spiritual faith, we want absolute certainties." He gives a warning, based on experience: 
"There are those who come in and misrepresent, misconstrue and, in some cases‐I don't know how 
else  to  put  it  than  to  say  it‐give  bald‐faced  lies  to  support  the  position  they  feel  that  creation‐
believing Christians want. 
 
"I get upset with it too. Plimer is a little bit more vocal and is coming at it from a different angle than 
I would. The methodology he  is addressing  is used by  those with an evangelical  type of extreme 
fundamentalist  approach  to  creation."  Dr Webster  also  agrees  with  Dr  Plimer  in  that  the  term 
"creation science" is an oxymoron. He argues that you can have science applied to creation, and look 
for  support  for  the premises of creation  from  science.  "But  to  say  there  is a creation  science  like 
there is a science of chemistry or a science of physics or mathematics ‐ I don't think it is possible," he 
says. "The issues I address involve science as it applies to creation." 
 
He claims that both creationists and evolutionists base their belief outside of science. How can you 
test  either  of  them?  He  argues.  The  premises  for  both  are  non  testable,  non  repeatable‐
experimentally‐and neither concept can be proved or disproved. That puts both outside the realm of 
science and into the realm of faith. 
 
"Regardless  of  where  individuals  come  from  [philosophically],  they  have  to  make  some  choice 
regarding  their world  view,"  he  adds.  "That  faith  choice may  be  a  denial  of God  or  a  denial  of 
anything that can't be explained and experimented. Even so, you come to the point of blind faith‐
accepting the premises of evolution from chaos to order by a natural direction. The Christian comes 
from chaos to order through God." 
 

Beware of Absolute Proofs 
Dr Webster warns  that we  should be  careful of any group claiming  irrefutable proof  for creation: 
"Proof is a word that is almost nonexistent in the scientist's vocabulary, because tomorrow it could 
be turned over," he says. "I can't give you proof for creation. What I can give is an interpretation of 
evidence  that  strongly  suggests  that  God  was  creator.  I  can  give  you  information  that  strongly 
suggests a worldwide flood. But that same data can be  interpreted by other  individuals to support 
evolution over long periods of time. 'If I or anybody else could prove creation, then God would be a 
capricious God having removed the power of choice from us." 
 

Scripture, Science and Society 
Dr Webster draws  three  linking circles  (see diagram)  to explain where,  for him,  the Bible  fits with 
science.  "A  lot  of  issues  in  science  are  totally  unrelated,"  he  explains,  "or  have  no  bearing 
whatsoever with Scripture or society. It's the same for Scripture and society. There are some areas 
where science and society overlap, excluding Scripture; and so on. But where science and Scripture 
overlap, we must make a choice. "Personally, when I find a conflict, I set Scripture superior," he says. 
"However, at that point I then go back and begin a two‐fold process: One, re‐examining the science 
information  and  interpretation.  Then  two,  re‐examining  the  Scripture  and  my  information  and 
understanding of Scripture. Maybe it's the science that's OK and my understanding of Scripture that 
isn't. 
 
"In  Scripture  I  have  three  anchor  points."  he  declares.  "God  is  creator  of  everything,  organic, 
inorganic, animate, inanimate‐regardless of time; God created life on this earth in six literal 24hour 
days and then added a seventh day; sometime after creation, God destroyed the world with a flood. 
"Those  three  are  my  anchor  points  and  they  are  non‐negotiable.  Everything  else  is  open  for 
investigation and study." 
 

Adventists And Genesis 16



The SDA Viewpoint 

 

4500 Million Years? 
He uses  this methodology, and  feels comfortable  talking about an earth  that  is 4.5 billion years 
old. He explains it this way: "I look at the science in what I call multiple isotope concordancy‐that is, 
agreement from a number of sources. As far as our solar system is concerned they strongly suggest 
that  something  significant  happened  about  four‐and‐a‐half  billion  years  ago.  "To  have  all  of 
these chronometers‐all these isotope clocks‐giving an almost identical time is significant. In a recent 
issue of Geochemica et Cosmochemica Acta,  the geochemical society's  journal, an article  listed 11 
isotope concordancies. That's 11 clocks setting the same time. 
 
  "There's a significant setting of the clocks in our solar system, for we get the same clock data 
from studying the sun and meteorites, as well as the earth‐although the age of the oldest rocks on 
the earth,  as our  crust  is being  recycled,  is only  about 3.9 billion years old,  instead of  the 4.5 
billion years old." But does this amount of time fly in the face of the Genesis account of creation? 
He explains how he worked through the process and is able to keep Scripture as superior. "Science 
says  that  there  is a significant setting  there.  I next go back  to Scripture and ask,  'Is  there  room  in 
Scripture,  is there some place that will allow this time for an old solar system?' "Genesis 1:1 starts 
with a broad brush stroke:  'In the beginning God created.  .  .  .' There's nothing specific there at all. 
The specific time frame doesn't begin until verse three with the beginning of the creation week. 
 
"In  verse  two  the  earth  is  described  as  being  'without  form  and  void,'  in  other words, without 
organization and population. It's totally chaotic. Is it possible that the beginning for the consolidation 
of our solar system within the universe could have been four‐and‐a half billion years ago? Does 
that impact on Scripture? If I understand Scripture properly, I have to come back and say, 'No.’ 
 
"In fact, there's no reference during creation week to the creation of water, or minerals and soil that 
then  becomes  the  land  separated  from  the water  on  the  third  day.  It  seems  possible  that  the 
elementary inorganic material isn't bound by a limited age, as is living matter. “By reinterpreting just 
a  little  I haven't destroyed God‐creator,  I haven't destroyed the seven‐day creation package, and  I 
haven't  even  touched  the  flood.  Thus  it  seems  reasonable,  with  everything  I  know,  that  the 
beginning of our world could have been four‐and‐a‐half billion years ago. 
 
"This now gives me a tool to look at the ages of the rocks and say, 'OK, no problem.' Now I have to 
look at what goes on  in the generation of these rocks and so on. Once I have a basis to work with, 
I'm  not  starting  off  in  total  conflict.  That makes  a  lot  of  difference." Naturally,  as  a  Seventh‐day 
Adventist scientist, he has studied the writings of Ellen White and notes that she gives no definite 
age for the earth. In fact, he points out that  in the July 3, 1860,  issue of the Review and Herald an 
article appeared claiming the existence of created matter before the creation of  life. She made no 
effort  to correct  this statement. "Granted  this  is not  the most solid argument," he concedes, "but 
because she didn't attempt to correct these statements one would tend to suggest that she saw no 
problem." 
 

When Was Creation Week? 
Dr Webster talks  in thousands of years and emphasizes that by saying, "That's thousands, not 100s 
of  thousands,  not millions  and  not  billions!  " He  notes  some  of  the  difficulties  using  the  biblical 
genealogies to find the time since creation.  Should we follow the Samaritan, the Septuagint or the 
Masoretic  text of  the Bible  (from which  can be  calculated different  times,  ranging    from 6000  to 
7500 years)? he asks. There's also internal biblical evidence that the genealogies have been adjusted. 
"The Bible forthrightly pictures creation occurring a relatively short time ago, and the creation week 
as six literal 24‐hour days," he emphasizes. He recognizes that Ellen White mentions short times as 
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well, although  she  is not  firm on a precise  time.  She  sometimes uses  "nearly 6000  years";  "6000 
years"; and  in a couple of cases, "more than 6000 years" or "over 6000 years." (For the  latter, see 
Signs of the Times, September 29, 1887, and Christian Temperance and Bible Hygiene, page 154). 
 
"Another  issue we  confront  is  that  of  the  species  and  the  diversity  of  species.  Here  again,  the 
Scripture is forthright. It says that God spoke and it was so, the waters were full of fish, the air was 
full of birds and the land was covered with mammals. "And what of the supremacy of humans? Did 
we originate from the  lower primates? The Bible again,  in explicit terms says,  'God created man  in 
his own image . . .' (Genesis 1:27). Humans were given intellect and the ability to reason, these are 
characteristics of God. They're not available to the primates." 
 

Science and Faith 
"I think that a healthy Christian approach to science and faith is to first establish one's faith position 
through  Scripture,"  says Dr Webster,  "then  realize  that nature  is  a handiwork, or outcome of  an 
expression of God. Therefore, by studying the natural world, we should be able to gain  insight  into 
the nature and character of God, and into His power, His direction and His orderliness." 
 
From  this base, he believes  that Christian  scientists can  look at  science as honestly as possible  to 
discover evidence to support their position, and to realize if the evidence is leading them away from 
their tenets of faith. "It's a matter of choice at that time," he says. "I either choose not to accept the 
material at  that  time, saying,  'I don't understand,' or  I  look  for a new set of questions  to give me 
some other answers. One has  to be honest  in handling  the evidence." He agrees  that a  scientific 
mind would continue to probe and ask questions in analyzing data. More often it isn't the data, but 
the  interpretation of  the data  that  is  important. A  scientist may not be getting  the  right answers 
because the wrong questions are being asked. 
 
"The beauty of science  is that we  look for consistencies," he says. "If we find an  inconsistency, we 
tend to home in on it. We can then become narrower and narrower until we're totally consumed by 
that  inconsistency, but we have to step back and  look at the broad picture. "When I step back and 
look  at  the  overall  broad  picture,  I  find  that  creation,  salvation,  a  holistic  view  of  humankind‐of 
having a creator‐God is more consistent than not having God in the picture." Geology academics, he 
says, agree with him in the information he has. The disagreement comes in the interpretation of the 
information.  That's  because  he  chooses  to  interpret  the  evidence  in  terms  of  a  Scriptural 
understanding. "If I manipulate, change or alter  in any way the Genesis creation package," he says, 
"then  I'm  altering  everything  from Genesis  to Revelation.  There's  a  consistency  to  the  seven‐day 
creation week. Because  I put Scripture superior,  I will admit  I am  in conflict with  the evidences of 
time for life on this earth. But I choose to retain the seven‐day creation package." 
 
He  concedes  that  this may  not  sound  scientific,  but maintains  that  the  process  of  evaluation  is 
scientific. He says, "There ultimately comes a point when I say, 'I still refuse to accept the straight on 
application of science.' That's no  longer science, that's  faith." At  the same time, he maintains that 
evolutionists  also  reach  a  point where  they  have  to  accept  an  irrational  position  to  explain  the 
origins of the earth and the origin of biological life from simple chemicals, for instance. "The ultimate 
irrational step by a creationist is 'God created,"' he explains. 
 

Sharing the Creation Story 
Dr Webster  suggests  there  are  two  areas  a  non  scientist  can  talk  confidently  about  regarding 
evidences for creation. "The strongest evidence we or any Christian denomination has is the fact of 
the orderliness and the complexity of life," he says. "Even if we want to go down to the blue‐green 
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algae sitting on the top of the pre‐Cambrian, that blue green algae is still extremely complex. Design 
points  to  a  Designer.  "As  well  as  that,  information  theory  says  that  you  can't  get  any  more 
information out of a system  than has been put  into  it.  Information  theory says,  there must be an 
entity putting that information in‐an intelligence behind it." 
 
In looking at the three circles, Scripture, science and society‐Dr Webster emphasizes that we need to 
be open, and  to apply  I Thessalonians 5:19‐21:  "Quench not  the Spirit. Despise not prophesyings. 
Prove all things; hold fast to that which is good." He concedes that while the text was originally given 
from  a  spiritual  point  of  view,  he  applies  it  to  life  and  to  science.  "We  try  to  be  open with  our 
interpretation of science and Scripture," he adds. "That's our aim at the Geoscience Institute, to be 
fair with our understanding of  science and  Scripture, and  to assist  individuals  to understand  that 
there is enough evidence to accept our tenets of faith without being totally ridiculous."  
 
Bruce Manners is the editor of the Record. 
 
 

Loma Linda GRI Quotes 
www.GriSda.info 

“It is clear from the context that from verse 3 onward Genesis 1 is talking about the creation of this 
Earth.  However,  that  does  not  seem  to  be  the  case  regarding  verse  1.  If  this  understanding  of 
‘heavens and earth’ is correct, it would suggest that Genesis 1:1 does indeed describe God’s creation 
of  the  entire universe,  including  the  Sun, Moon,  and  stars,  ‘in  the beginning’.  It  also means  that 
there is a critical shift in focus from the beginning of the universe in verse 1 to the beginning of the 
first day of  the  creation of  this Earth  in  verse 3.” God’s Creation  ‐ Exploring The Genesis  Story  , 
Randall Younker, Pacific Press, 1999, Page 33.  
 
“I  feel  to much  tension  has  been  developed  among  creationists  over  the  interpretation  of  these 
verses [Genesis 1:1‐3]. Clearly more than one viewpoint  is possible without twisting the scripture.” 
Origin By Design, Harrold Coffin, Review and Herald Publishers, Washington DC, 1983, Page 286. 
 
Dr. Clyde Webtser, another advocate of the Primary Time Theory states: 
“He uses this methodology, and feels comfortable talking about an earth that is 4.5 billion years old. 
He explains  it  this way:  “I  look at  the  science  in what  I  call multiple  isotope  concordancy‐that  is, 
agreement from a number of sources. As far as our solar system is concerned they strongly suggest 
that something significant happened about four‐and‐a‐half billion years ago. “To have all of these 
chronometers‐all these isotope clocks‐giving an almost identical time is significant. In a recent issue 
of Geochemica et Cosmochemica Acta, the geochemical society’s journal, an article listed 11 isotope 
concordancies. That’s 11 clocks setting the same time. 
 
“There’s a significant setting of the clocks in our solar system, for we get the same clock data from 
studying  the sun and meteorites, as well as  the earth‐although  the age of  the oldest rocks on  the 
earth, as our crust  is being  recycled,  is only about 3.9 billion years old,  instead of  the 4.5 billion 
years  old.” But  does  this  amount  of  time  fly  in  the  face  of  the Genesis  account  of  creation? He 
explains how he worked through the process and is able to keep Scripture as superior. “Science says 
that  there  is  a  significant  setting  there.  I  next  go  back  to  Scripture  and  ask,  ‘Is  there  room  in 
Scripture,  is there some place that will allow this time for an old solar system?’ “Genesis 1:1 starts 
with a broad brush stroke: ‘In the beginning God created.’ There’s nothing specific there at all. The 
specific time frame doesn’t begin until verse three with the beginning of the creation week. 
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“In  verse  two  the  earth  is  described  as  being  ‘without  form  and  void,’  in  other words, without 
organization  and  population.  It’s  totally  chaotic.  Is  it  possible  that  the  beginning  for  the 
consolidation of our solar system within the universe could have been four‐and‐a half billion years 
ago? Does that impact on Scripture? If I understand Scripture properly, I have to come back and say, 
‘No!’ 
 
“In fact, there’s no reference during creation week to the creation of water, or minerals and soil that 
then  becomes  the  land  separated  from  the water  on  the  third  day.  It  seems  possible  that  the 
elementary inorganic material isn’t bound by a limited age, as is living matter. “By reinterpreting just 
a  little  I haven’t destroyed God‐creator,  I haven’t destroyed the seven‐day creation package, and  I 
haven’t  even  touched  the  flood.  Thus  it  seems  reasonable,  with  everything  I  know,  that  the 
beginning of our world  could have been  four‐and‐a‐half billion years ago. AUSTRALIAN RECORD, 
March 11, 1995, Pages 6‐9 
  
This  idea  involves  the  false  idea of God creating  the Earth  in  two creation episodes 4,500,000,000 
years apart: 
 
“The validity of old dates  for rocks can be explained  if one accepts  the possibility of  two different 
creations. The  first stage of  the creation of  this world could have  taken place at some  time  in  the 
past, together with the creation of the stars and our Solar System. The Moon, planets, meteorites 
and Earth minerals could then be billions of years old. For a  long time period after this, the Earth 
would  presumably  have  been  in  a  condition  similar  to  that  of  our  neighbouring  planets  today. 
Continuing this speculative scenario, some few thousands of years ago God established  life on this 
planet,  together with conditions suitable  for  the maintenance of  life. During  the  flood,  fossils  that 
were young were covered by rock building materials that were old, wrongly giving the appearance 
that the fossils are older than the rocks. An analogy could be made to a graveyard, where the soil 
above the graves is actually older than the bones buried beneath the soil.” Radiometric Dating And 
The Age of The Earth, L.J. Gibson, Geo‐Science Institute, Page 4, 5. 
 
“The best model of which  I am aware to reconcile radiometric dating and the Biblical time scale  is 
the  two  stage  creation hypothesis described by Dr. Brown  (1986). The underlying  concept of  the 
two‐stage creation hypothesis is that God created the universe, including our Solar System, long ago, 
but  created  Earth’s  atmosphere,  dry  land,  oceans  and  life  only  a  few  thousand  years  ago.” 
Radiometric Dating And The Age of The Earth, L.J. Gibson, Geoscience Institute, Page 4, 5. 
 
Clyde Webster states that the Solar System is 4,500 million years old: 
 
“Is it possible that the beginning for the consolidation of our Solar System within the universe could 
have  been  4,500  million  years  ago?  Does  that  impact  on  scripture?  If  I  understand  scripture 
properly, I have to come back and say NO.” Australian Record, “A Scientist Talks About Creation”, 
March 11, 1995, Page 6‐9. 
 

http://www.grisda.org/origins/08020.pdf 
“But at the present there are no data that independently suggest inductively either a 6‐Day creation 
week  or  placement  of  such  an  event  within  the  last  8,000  years.”  Origins,  “Geo  And  Cosmic 
Chronology”, Robert H. Brown, Volume 8, 1981,  Page 20. 
 
 
 

http://www.grisda.org/origins/08020.pdf 
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“The picture that emerges from all the data that relate to cosmic chronology appears to be one of 
dynamic physical processes operating over extended periods of time, during the last 4.5 billion years 
of which discrete entities on  the Solar System have been  in existence.” Origins, “Geo And Cosmic 
Chronology”, Robert H. Brown, Volume 8, 1981, Page 31. 
 
 

http://www.grisda.org/origins/08020.pdf 
“According  to  this  interpretation  our  planet may  now  contain matter  that was  in  existence  as  a 
consequence  of  creative  activity  prior  to  the Genesis  Creation week.” Origins,  “Geo And  Cosmic 
Chronology”, Robert H. Brown, Volume 8, 1981, Page 31. 
 
Commenting  on  his  approval  of Gunter  Faure’s  evolutionist  book  on  isotopic  geology Dr.  Brown 
states: 
 

http://www.grisda.org/origins/06047.pdf 
“Radiometric age data must be taken  into account  in the development of a suitable model for the 
history of the Earth or the Solar System.” Origins, “A Reference On Radiometric Dating”, Robert H. 
Brown, Volume 6, 1979, Pages 47, 48.  
 
Gunter Faure’s book itself states: 
“A new  generation of  geologists  gradually  replaced  the older  generations,  and with  their passing 
disappeared  the  requirement  that  geological  theories must  agree  with  the  writings  of Moses.” 
Principles Of Isotope Geology, Gunter Faure, John Wiley And Sons, New York, 1977, Page 1,2. 
 
Surprisingly Dr. Brown sides with evolutionist Brent Dalrymple:  
 

http://www.grisda.org/origins/19087.pdf 
“Dalrymple makes a good case  for an age of about 4.5 billion years  for  the material of which  the 
Earth,  Moon,  and  meteorites  are  composed.  He  evidently  believes  that  he  has  thoroughly 
discredited  special  creationism. His  treatment  in  The Age Of  The  Earth  has made  it much more 
difficult to plausibly explain radiometric data on the basis of a creation of the entire Solar System, or 
the physical matter in planet Earth, within that last few thousand years. In my opinion, the defense 
of such a position is a loosing battle.”  
 
However the data presented by Dr. Dalrymple are not  incompatible with a model which allows for 
most of the Solar System to have come into existence about 4500 million years ago, the creation of 
life on planet earth within  the  last 10,000 years, and a  subsequent  reorganization of  the planet’s 
surface by a cataclysm in which there was water burial of a vast number of organisms. Origins, “An 
Age Old Question”, Robert H. Brown, Volume 19, 1992, Page 89. 
 
Dalrymple’s  philosophy  is  one  of  total  evolutionism  and  rejection  of  the  Bible:  “Indeed,  this 
literature  [Creationism]  abounds  with  direct  and  indirect  references  to  a  Deity  or  Creator,  and 
citations of  the Bible are not uncommon.” Creation’s Tiny Mystery, Robert Gentry, Earth Science 
Associates, Knoxville, Tennessee., 1988, Page 177. 
 
“Biblical  chronologies  are  historically  important,  but  their  credibility  began  to  erode  in  the 
eighteenth  and  nineteenth  centuries when  it  became  apparent  to  some  that  it would  be more 
profitable to seek a realistic age for the Earth through observation of nature than through a  literal 
interpretation of parables.” The Age Of The Earth, G. Brent Dalrymple, Stanford University Press, 
California, 1991, Page 23 
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The Oklo Phenomena 
http://www.grisda.org/origins/17086.htm 

“Operating  under  the  same  assumption  that  the  decay  constants  for  Uranium  have  remained 
constant over geological  time,  the Uranium 235  concentration would be approximately 3% about 
1450 million years ago.  In other words,  if  the present  laws and constants of nature had extended 
throughout the past, the Oklo Uranium deposit could have become critical about 1.45 billion years 
ago. Concordance was found for all techniques and all materials at 1740 million years ago. However, 
for ore zones outside  the natural  reactor sites  the majority of analyses by  these same  techniques 
resulted in ages between 1750 and 1800 million years ago. [Page 87] 
 
“Initial  modelling  suggests  that  the  Oklo  reactor  went  critical,  during  the  Pre‐Cambrian, 
approximately 1700 to 1900 million years ago, and that the period of duration was at least 200,000 
years. A  question  that  now  arises  in  the  face  of  these  strong  data  supporting  long  ages  for  the 
existence  of  abiotic matter  is,  “can  these  data  be  accepted within  the  scriptural  framework  of  a 
literal seven day creation as described in Genesis?” I personally believe the answer is YES! One of the 
immediate consequences  for accepting  these  long ages  for  the abiotic material of  the Earth  is  the 
assumption  that this matter existed on planet Earth before  the creation of  life. This assumption  is 
supported by interpreting Genesis 1:1‐2 as identifying God as the creator of the ‘foundations’ of the 
earth, regardless of when that creation process took place. The creation of life and living processes, 
as we  know  them, begins with  verse 3 of Genesis 1.  It  seems possible  then  that  the  elementary 
abiotic matter  is  not  bound  by  the  limited  age  associated with  living matter.  [Page  91], Origins, 
“Implications of The Oklo Phenomenon”, 1990, Dr. Clyde Webster, Volume 17. 
 
 

Our Solar System 
http://www.grisda.org/georpts/2108.htm 

Thus,  this process brings us  to  the  interesting  conclusion  that  the  radiometric age of  the planets, 
moons, and meteorites of our Solar System may range between 1 to 5 billion years. 
 
Observing the limitations mentioned in the article, Radioisotope Age: Part II, which does not permit 
age calculations beyond 7‐10 half‐lives, we may conclude that the presence of Uranium‐238  in the 
Solar System implies a maximum age of about 4.5 billion years for its postulated consolidation. This 
figure is further refined by analyzing the Uranium‐235: Uranium‐238 ratio, which implies a maximum 
age of about 5 billion years. 
 
What are the  implications of such an ancient Solar System? How does this  impact our view of the 
Creator? First,  it  is clear  from Scripture  that God  is Creator of all  things and, since He  is God,  i.e., 
eternal, the timing for the creation of matter does not really affect our understanding of His nature. 
It does have an impact on our understanding of the first two verses of Genesis which state:  
 
In the beginning God created the heavens and the earth. Now  the earth was  formless and empty, 
darkness was over the surface of the deep, and the Spirit of God was hovering over the waters (NIV).  
 
Some  people  believe  that  “In  the  beginning”  refers  to  the  first  day  of  creation week  and  they 
conclude  that  the  entire  universe was  created  very  recently. Others  believe  that  the  first  day  of 
creation week  is not actually  referred  to until Genesis 1, verses 3‐5: And God  said,  “Let  there be 
light,” and  there was  light. God saw  that  the  light was good, and he separated  the  light  from  the 
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darkness. God called the light “day,” and the darkness he called “night.” And there was evening and 
there was morning — the first day (NIV).  
 
Some people believe  that “In  the beginning”  refers  to  the  first day of  the creation week and  they 
conclude that the creation was only recently. Others believe that the first day of creation week is not 
actually  referred  to until Genesis 1:3‐5. Either position can be supported  from scripture. What we 
know and understand about isotopes in our Solar System suggest that the inorganic material is old. 
An  awareness  of  the  options  helps  Christians working  in  the  sciences  to  develop  concepts  and 
models about our origins. [Dr. Clyde Webster, Geo‐Science Reports, 1996, page 8.] 
 
 

Testing Time 
http://www.grisda.org/origins/17082.htm 

A book  review by Robert Brown of  the  evolutionist  textbook  “ABSOLUTE AGE DETERMINATION.” 
Printed  by  Springer‐Verlag  Publishers,  1990. Authors: Mebus A. Geyh  and Helmut  Schleider,  503 
pages. Examples  include  the 3590 million year age  for  the Amitsoq Gneiss of Greenland and  the 
2720 million year age for the Archean komatite lava flows in Ontario Canada. Nearly all meteorites 
have been found to have a solidification age within the narrow limits of 4570 million years. 
 
There should be religiously oriented individuals who have the humility to recognize that some cases 
of reading more into the Bible that its Author and writers intended to convey might be identified by 
data acquired through scientific investigation. Geyh and Schleider have given us a valuable resource 
for  progress  on  the  development  of  such  models.  [Robert  Brown,  Origins,  1990,  Volume  17, 
Number 2, pages 82‐85.] 
 
  

Radio Isotope Age, Part 3 
http://www.grisda.org/georpts/2201.pdf 

Some of  the  scientific data can be  interpreted  in  terms of  life being young, but  the matter of  the 
Earth  being  old.  The matter  of  the  universe  and  the  Earth  appears  to  be  old  based  on  various 
radiometric data. The  constancy of decay  rates  for  long  lived  isotopes,  the  concordance between 
various dating methods, the Oklo phenomenon [Clyde Webster’s Research Paper], and the  limited 
range of half‐lives for naturally occurring radioactive isotopes. Matter of the Earth and Solar System 
is old, but  life on Earth  is young. This model suggests a pre‐existing Earth and Solar System, so the 
creation of Genesis 1  includes only the atmosphere and dry  land. As noted above, this model may 
help significantly with the radiometric data. Leaving the Sun’s creation out of day 4 easily  leads to 
leaving other creative activity out of  the creation week.  [Benjamin Clausen, Geo‐Science Reports, 
1997.] 
 
 

Frequently Asked Questions in Creationism 
www.grisda.info/main/resources/frequently_asked_questions.html 

How old  is the Earth? Most scientists believe the Earth  is about 4.5 billion years old. This figure  is 
based on radiometric dating. Many creationists believe the Earth is about 6,000 to 10,000 years old. 
This  figure  is based on  the chronologies  in Genesis. Some creationists believe  that  this question  is 
not  very  important;  perhaps  the minerals  were  created  at  one  time  and  life  was  created  at  a 
different time. The Bible does not give an age for the Earth, nor is any theological point drawn from 
the age of the Earth, so it may not be as important as some of the other issues. [By Jim Gibson] 
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1. What was created on the first day of creation week? 
God said, "Let there be light." (Genesis 1:3). The Earth had previously been dark (Genesis 1:2). On the first day, 
God caused Earth to be lighted. This does not mean that light had not existed prior to this time, because God's 
presence is associated with light (Revelation 22:5). It is not necessary to suppose that the physical phenomenon 
of light was first created at that time, but the previously dark Earth was lightened. One possible explanation of 
the light is that God personally and physically came to Earth, causing it to be lightened. If so, then how could it 
become dark (evening) again? Perhaps the rotation of Earth produced day and night in different portions of 
Earth, as it does today.  
 
Another possible explanation of the light is that the sun and solar system actually existed before creation week, 
but the light was obscured so that Earth's surface was dark. Earth at that time might be compared with Venus, 
where the thick atmosphere obscures the sun's light. On the first day, the atmosphere was cleared sufficiently to 
permit light to reach the Earth's surface. [1] Perhaps light was produced from another source, such as a 
supernova.  
 

2. What was created on the fourth day of creation week? 
God said "Let there be lights in the firmament of the heavens to separate the day from the night...." Two great 
lights are described, one to rule the day and one to rule the night. These lights appeared on the fourth day of 
creation week. The details are not given. They may have been created on that day. If so, the light of the first 
three days might have been provided by God's presence.  
 
If our solar system existed before the creation week, as some creationists think is probable, then apparently the 
sun itself was not visible until the fourth day. This might be explained as due to atmospheric cloud cover, 
permitting diffuse light to reach the surface, but not revealing the source of that light. On the fourth day, perhaps 
the atmosphere was cleared to permit the sun and moon to be seen for the first time. Another possible 
interpretation is that the sun and moon existed prior to that time, but on the fourth day they were "appointed" to 
specific functions relative to the Earth.  
 
The phrase, "he made the stars also" does not require that God created the stars ex nihilo on the fourth day of 
creation. Some creationists have held that the entire universe, or at least the visible portion, was created on the 
fourth day. The text permits this reading, but does not require it. "The stars also" is merely a parenthetical 
phrase in which God is identified as the creator of the stars without identifying when this was accomplished. 
The text appears to permit the interpretation that the stars were already in existence, perhaps with planets 
inhabited by other created intelligences. [2] 
 

9. What unsolved problems about creation week are of greatest concern? 
What events took place on Days 1 and 4 of Creation Week? When were the water and minerals of the Earth 
created?  
 

Endnotes for Questions about Creation Week 
1. See: (a) Mitchell C. 1995. The case for creationism. Grantham, Lincs, UK: Autumn House Publishing, p 205; 
(b) Coffin Harold G, Brown Robert H. 1983. Origin by design. Hagerstown, MD: Review and Herald 
Publishing Association, Chapter 1.  

 
2. This interpretation would explain Job 38:7 as referring to the rejoicing of the intelligent beings on other 
worlds at the creation of the world. That there are other worlds with intel t beings is indicated in the story of 
Satan representing the Earth in the heavenly council in Job 1:6 and 2:1. 

ligen

How Old Are The Rocks?  

ROBERT H. BROWN, Ministry Magazine, May 1973, Pages 16-17 
http://www.adventistarchives.org/docs/MIN/MIN1973‐05.pdf 

ROCKS returned from the moon by the Apollo 15 and 16 missions have precisely determined radioisotope ages 
as great as 4.1 billion years. [1] The average of the extensive radioisotope analyses that have been performed 
on meteorites suggests that these objects have been  in existence as solid material for 4.55 billion years. [2] 
Five different  techniques  for determining  radioisotope age when applied  to  samples of pegmatite  from  the 
Beartooth Mountains  in Montana  have  yielded  ages  ranging  between  2.5  and  2.8  billion  years.  [3]  Four 
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independent dating techniques applied to minerals in the granite, schist and gneiss of the Front Range west of 
Boulder, Colorado, have yielded  radioisotope ages closely grouped between 1.2 and 1.6 billion years, while 
quartz monzonite which has intruded into this rock near Eldora, Colorado, has a radioisotope age of 54 million 
years.[4] Extensive measurements have established a radioisotope age of 193 million years for the Palisade sill 
near Fort Lee, New  Jersey, which  intrudes rocks containing  fossil  fish, reptiles, and many  footprints.  [5] Can 
one believe these radioisotope ages? The answer is a firm Yes. 
 
An alternate resolution that allows more meaning to radioisotope age data recognizes the Genesis account as 
a description of a creative episode in which this planet was transformed from a chaotic state without life to an 
ideal world. [6] According to this viewpoint there  is accessible to present  investigation matter that appeared 
during the Genesis Creation week and matter that was brought  into existence  in a manifestation of creative 
power at a remote time in the history of the universe. Material from this earlier creative episode is available in 
rocks  from  the moon, meteorites,  and minerals  exposed by  the  Flood,  as well  as  subsequent  volcanic  and 
erosional activity on Earth. Radioisotope ages ranging from tens of thousands to billions of years may be due 
to natural processes that this ancient material has experienced since its original creation, and also to abnormal 
events to which it may have been subjected during the Genesis Creation week and the Flood epoch. 
 
Radioisotope age determinations, together with data obtained from artificial satellites, lunar exploration, and 
space probes to nearby planets, present a picture of physical activity in this portion of the universe over a long 
period of  time prior  to  the Creation week described  in  the  first chapter of Genesis. These observations can 
expand our concept of God, and need not threaten implicit confidence in the inspired testimony He has given 
us.  
 
 

FOOTNOTES 
1. Frederic R. Siegel, "Geochemistry," Geotimes, January, 1973, pp. 20-22. 
 
2. R. H. Brown, "The Age of Meteorites," Spectrum, Winter, 1971, pp. 19-27. 
 
3. "Radioactive Time Clocks," Creation—Accident or Design? Harold G. Coffin, ed. (Washington, 
D.C.: Review and Herald Publishing Association, 1969), pp. 273-298. 
 
4. S. R. Hart, G. L. Davis, R. H. Steiger, and G. R. Tilton, "A Comparison of the Isotopic Mineral Age 
Variations and Petrologic Changes Induced by Contact Metamorphism," in Radiometric Dating for 
Geologists, ed. By E. I. Hamilton and R. M. Farquhar (New York: Interscience Publishers, 1968), pp. 
73-110. 
 
5. W. B. Harland, A. Gilbert Smith, and B. Wilcock, editors, The Phanerozoic Time-scale (London: 
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The Biblical Doctrine of Creation 

H. W. CLARK* 
Professor Emeritus of Biology, Pacific Union College 

Ministry Magazine, February 1958, Pages 8‐11 
 

http://www.adventistarchives.org/docs/MIN/MIN1958‐02.pdf 
7. If every day had an evening and a morning, how could this be possible if the sun was not created 
until the fourth day? 
Creationist  scientists  now  generally  regard  the  record  of  the  fourth  day  as  referring  to  the 
establishment of the heavenly bodies as time markers, and not to their being brought into existence. 
The  language of the first chapter of Genesis seems to be significant,  in that two words are used  in 
describing the events of Creation Week bara and asah. The first, as used  in Genesis 1, refers to an 
act of God  in bringing  into being  that which had had no previous existence.  It  is  found  in verse 1, 
referring to the production of the material substance of the earth; in verse 21, referring to animate 
creatures; and in verse 27, referring to man created in the image of God. In chapter 2, verse 3, both 
words are used, speaking of the things which God created (bara) and made (asah). 
 
The word asah,  translated  "made," means  to  form, establish, or  set  in order. Thus,  in  chapter 1, 
verse 16,  the record says that God made  (asah)  two great  lights. That  is, He set  them  in order, or 
established them as time markers for the earth. When they were actually brought into existence we 
have no way of knowing. Much speculation has been indulged in regarding this point, but there are 
no facts available to give any definite support to any particular theory. 
 
The record of Genesis  is consistent, how ever, with the  interpretation here presented, for it makes 
every day of the six alike in having an evening and morning marked by the rising and setting of the 
sun as the earth rotated on its axis. It would be impossible to find any reasonable explanation for the 
light and dark sides of the earth on any other basis. The events of the fourth day were doubtless due 
to  changes  in  the  earth's  atmosphere  that  allowed  the  heavenly  bodies  to  show  through.  The 
statement in verse 16, "he made the stars also," precludes the actual creation (bara) of these bodies 
at  this  time,  as we  know  that  the  stars  are much  older  than  the  earth. Viewed  in  this  light,  the 
command in verse 14, "Let there be lights in the firmament of the heaven," would simply mean, Let 
lights appear in the sky. 
 
 

Faith and Science: A Personal Story 
Ben Clausen, Ph.D., is a scientist at the Geoscience Research Institute, Loma Linda California, USA. 

Ministry Magazine, February 2007, Page 25 
 

http://www.adventistarchives.org/docs/MIN/MIN20070201-02.pdf 
As a scientist, I do research in the area of radiometric dating and the directly associated earth science concepts 
of plate  tectonics  [2] and magma cooling  rates.  [3]  I am also a person of  faith and a  strong believer  in  the 
importance of Genesis 1–11, but I work daily with data that I don’t know how to fit into a short time frame. I 
would  like  to  find  convincing  evidence  confirming  the  literalness of  the Genesis  record, but  in my  area of 
research  I usually find that the data fits better with a  long‐age model. Nevertheless, though  I may appear to 
some to bow to the god of evolution in my research, just as Naaman told Elisha, I also declare, “[Y]our servant 
will not offer burnt offering or sacrifice to any god but the Lord.” 
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Issues At Stake 

Adventist Review, December 8, 1983, page 15 
 

http://www.adventistarchives.org/docs/RH/RH19831208‐V160‐49/index.djvu 
Of the proposals under debate, the question of time is the crucial one. Strong evidence suggests that 
vast time periods were  involved  in the development of our solar system, the most telling evidence 
being based on radiometric readings of 4 to 4.5 billion years of meteorites, moon rocks, and samples 
from the earth's crust. Erosion and other evidences suggest long time periods.  
 
The Bible  contains  apparently  incomplete  genealogies,  although  it  seems  clear  the  Scriptures  are 
speaking  in  terms of only several  thousand years. Many Adventist scientists maintain  that Genesis 
records God's ordering of matter and establishment of  life on our planet  rather  than His work  in 
establishing  raw material. While  it  recognizes God  as  Creator  of  all  things,  the  suggestion  could 
resolve  apparent  incompatibility  between  radiometric  evidence  and  the  Genesis  accounts  of 
Creation.  
 
We must candidly  recognize  that many questions  regarding  time are at present without satisfying 
answers.  We  accept  the  Bible  record  by  faith,  but  we  sense  profoundly  that  our  present 
understanding  is  incomplete.  The  current  trend  among  scientists  to  accredit  catastrophe  in 
accounting  for  some  natural  phenomena  is  encouraging,  but  should  not  be misinterpreted  as  a 
conscious move toward creationism itself. 
 
 

The Age Of Meteorites 
By Robert H. Brown 

Spectrum Magazine, Winter 1971 
http://spectrummagazine.org/files/archive/archive01‐05/3‐1brown.pdf 

 
PAGE 22 

Determinations based on the pairs Argon/Chlorine, Argon/Argon, Neon/Chlorine agree on exposure 
age of 530 million years for the meteorite Aroos, whereas the Helium/Hydrogen pair has yielded 800 
million years [7]. Most cosmic ray exposure age determinations for stony meteorites are made with 
Helium‐3 [8]. Exposure ages  for stony meteorites cluster at 5, 7, 20 and 22 million years, whereas 
those for Iron meteorites cluster at 270, 550 and 700 million years [9].   
 

PAGE 23 
Rubidium‐Strontium  solidification  age  determinations  for  stony  meteorites  may  be  determined 
within  a precision of 200 million  years.  The best  values  that have been obtained  range between 
4,460 and 4,700 million years. 
 

PAGE 24 
Rhenium‐Osmium ages  for "stones" average 4,000  [Plus or Minus 800 million years] million years. 
The Lead/Lead technique yields ages ranging from 4,020 to 4,650 million years. The Lead/Lead ages 
present and unsolved problem, because most stony meteorites do not contain enough Uranium to 
account for their radiogenic Lead. The average of Lead/Lead ages for those that do contain adequate 
supporting Uranium is 4,600 million years [12]. 
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Lead/Lead  age  determinations  on  Iron  meteorite  cluster  around  4,600  million  years  [13].  The 
weighted average of the Lead/Lead meteorite solidification age determination that are considered 
to be most  reliable  is 4,550  [Plus or Minus 30 million years] million years  [14]. This value  is often 
referred to as the "age of meteorites". Gas retention age determinations have been limited to stony 
meteorites  and  range  between  approximately  500  and  4,500  million  year  "age  of  meteorites" 
(FIGURE 1). 
 

PAGE 26 
A meteorite that contains fission tracks from now undetectable Plutonium 244 has most likely been 
in existence at a temperature below approximately 800 degrees Centigrade for a time at least in the 
order of  ten Plutonium 244 half  lives  ‐ 760 million years. Higher  temperatures would destroy  the 
tracks; a  shorter  time would  leave detectable amounts of Plutonium 244. For  similar  reasons,  the 
evidence the evidence for the prior existence of Iodine 129 implies a history of meteoroid bodies in 
solid form extending over more than 160 million years. 
 
 

CONCLUSION 
The  foregoing  meteorite  observations  must  be  satisfactorily  accommodated  by  a  successful 
cosmogony. Cosmogonies based on the testimony given by Moses have either  included meteorites 
in a general creation of matter at the beginning of the Genesis creation week, placed their origin on 
the fourth day of Earth's history along with the Moon, Sun, and other stars, or presumed them to 
have originated from a creative episode which took place at a remote time before the events of the 
Creation week. 
 
A cosmogony that limits the existence of the matter which makes up meteorites to a duration period 
of only  several  thousand  years  should offer plausible  reasons  for  the  creation of meteorites with 
radio isotope features that characterize them. On the other hand, a cosmogony that allows the most 
obvious interpretation of meteorite radio isotope data should be supported by biblical evidence that 
the creative activity which took place during the Genesis creation week was principally confined to 
planet Earth. 
 
Since God  is  the author of both nature and revelation, we should expect  to develop a cosmogony 
that accounts in a manner intellectually acceptable for the observations on meteorites as well as for 
the specifications of revelation. 
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"In The Beginning" 
Review And Herald, June 29, 1967 

 
Part 1 

One area of current concern, study, and discussion in the church is the seeming conflict between certain 
observed phenomena in the natural world that appear to indicate a very great age for the surface features of the 
earth and the living things upon it, and statements in the Bible and the Spirit of Prophecy which limit these 
phenomena to a relatively few thousand years. One aspect of the problem has to do with whether the basic 
substance of the earth as a planet was created on day one of Creation week or immediately prior thereto, or 
whether our planet existed in a chaotic state before—possibly long before—that momentous first day. Do the 
Bible and the Spirit of Prophecy have an inspired answer to this problem?  
 
To begin with, let it be clear that there is no difference of opinion among Seventh-day Adventists as to a fiat 
Creation—that is, a creative act or acts by which a personal God brought all things in the universe into 
existence.  
 
There is complete agreement, also, that this fiat Creation was ex nihilo—that when God did create the substance 
of our planet and all other matter in the universe, He did so out of nothing. He was not indebted to pre-existing 
matter. There is agreement, as well, that the Creation narrative in Genesis 1 and 2 is a true record, in simple and 
non technical language, of the forming of the land, the sea, and the air, and of the myriad forms of life that 
abound in and upon them. There is also agreement that the six days of Creation week were literal days, and that 
the seventh-day Sabbath commemorates the creative acts of God recorded as taking place within those six days. 
Finally, all agree that, when rightly understood, the facts of the natural world will accord perfectly with the 
corresponding statements of Inspiration, also rightly understood, because one Divine Being is the Author of 
both.  
 
For Seventh-day Adventists, these great facts are beyond debate.  
 
We have taken a special interest in geology for more than 25 years, but hasten to enter a disclaimer to any 
special competence in that area. Our principal field of scientific interest has been astronomy, with particular 
attention to astrophysics, which deals with the origin, properties, and function of matter, and which is related at 
certain points to geology. We shall limit our remarks here, however, to the theological aspects of the problem, 
with which we are more conversant, and most particularly to the opening words of Scripture, "In the beginning 
God created the heaven and the earth" (Genesis 1:1).  
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Sometimes we say—and rightly—that the Bible is so plain that even a child can understand it. Any person who 
sincerely desires to know the way of life eternal can go to it and find that way unerringly. But this is not to say 
that he will instantly be able to unravel all the mysteries of Holy Writ, for many a devout and learned Christian 
has devoted a lifetime to the endeavor to understand God's Word more perfectly, only to learn that at some 
points he still sees through a glass darkly. It is thus evident that an endeavor to grasp the full import, sometimes 
even of the supposedly plainest words of Scripture, involves more than sitting down with an English translation 
of the Bible and a copy of Webster's Third New International Dictionary.  
 

Finding the Answer 
In dealing with a moot passage of Scripture, the most reliable results usually grow out of a painstaking study of 
the individual words in the original language in which they were written, of the grammatical construction of the 
passage, and of the context in which it occurs. By this procedure we are simply applying to the fullest possible 
extent our time-honored principle of giving the Bible an opportunity to be its own interpreter. As a result we 
come closer than is otherwise possible to thinking the thoughts of the inspired writer himself after him and to 
grasping the infinite truth the Holy Spirit sought to convey through finite language.  
 

Adventists And Genesis 29



The SDA Viewpoint 

 

The theological aspect of the problem of which we write arises from the fact that each of the four key words in 
Genesis 1:1—"beginning," "created," "heaven," and "earth"—has two or more possible shades of meaning, and 
because the entire statement as it stands in the original, unpointed Hebrew, is susceptible to at least two different 
meanings, and thus two different translations. Does "beginning" refer to the beginning of the starry universe, or 
of this earth—as a planet in the solar system, or as a suitable abode for man as described in the remainder of the 
chapter? Does "created" mean made out of nothing, or may it mean formed out of pre-existing matter (as it does 
later in the chapter)? Does the word "heaven" mean the starry universe or the atmospheric envelope that 
surrounds the earth? Does "earth" mean this world as a planet, or the surface of this planet, or the dry land in 
contrast with its water-covered areas?  
 
Obviously, these are all valid meanings in so far as the English words are concerned. But the Bible was not 
written in English. The passage in question was written in unpointed Hebrew (consonants, no vowels). 
Fortunately, in each case, the Bible itself selects for us the shade of meaning intended by Inspiration. There is no 
need to guess. As for the two different possible meanings of the statement in the original, unpointed (vowelless) 
Hebrew of the text, a knowledge of Hebrew is essential.  
 
Next week we shall apply the principles to which we have referred, to the key words of Genesis 1:1, in an 
endeavor to ascertain more perfectly the mind of the Holy Spirit and of the inspired writer.  
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Part 2 

Review And Herald, July 6, 1967 
Last week we reaffirmed the unanimous Seventh-day Adventist belief (1) in a fiat Creation ex nihilo, (2) in the 
Creation record of Genesis being a true account in simple, non technical language, (3) in the six days of 
Creation week being literal 24-hour days, and (4) that, rightly understood, the facts of the natural world accord 
perfectly with the statements of Inspiration, also rightly understood.  
 
We addressed ourselves to the subsidiary question as to whether the basic substance of our planet was brought 
into existence in connection with the first day of Creation week, or whether it existed in an amorphous, 
unorganized state before—possibly long before—day one. We then asked, Do the Bible and the Spirit of 
Prophecy provide an inspired answer to this aspect of the problem? and suggested that the four key words of 
Genesis 1:1— "beginning," "created," "heaven," and "earth"—may cast light on the question.  
 
The opening statement of the Creation record reads: "In the beginning God created the heaven and the earth." If 
this terse declaration stood alone, we should be quite at a loss to know which of the various shades of meaning 
that might be attached to each of its key words was the one intended by the inspired writer. Fortunately, the 
statement does not stand alone; it introduces the Creation narrative recorded in chapters 1 and 2. In this narrative 
the word "beginning" appears only once, "create" six times, "heaven (s)" seven times, and "earth" 26 times.  
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The narrative context specifically defines two of these four words and uses synonyms for three of them. "Earth" 
and "Heaven"  
 
Let us begin with the last of the four, "earth." According to verses 9 and 10, God Himself defined "earth" as 
meaning the "dry land" portions of the planet's surface, in contradistinction to its water-covered surface areas. In 
three instances (chapter 2:11-13) the same Hebrew word is translated "land" instead of "earth." Verses 11, 12, 
15-17, and 25 of Genesis 1 also use the word "earth" in a way that plainly restricts its meaning to the surface of 
the planet. In no instance is the "earth" equated with the planetary sphere itself as a member of the solar system.  
 
A similar picture would emerge if we were to trace the Hebrew word usually translated "earth" throughout the 
2,407 instances in which it occurs in the Old Testament. To the ancient Hebrew people, for whom and in whose 
tongue the Creation narrative was originally written, this word always denoted the surface of the earth.  
 
Next let us take the word "heaven (s)," which the Hebrew people always used in its plural form. According to 
verse 8, God personally assigned the name "heaven (s)" to the "firmament," whose Hebrew counterpart means 
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an extended surface or an expanse. Verses 9 and 20 identify this firmament as the expanse above the water 
surface of the planet (and thus, by implication, above its land surface as well). Heaven is said to be the great 
expanse in which the birds fly (v. 20) and where the sun, moon, and stars are (vs. 14-17). Evidently the inspired 
writer is describing things as they appear from the earth's surface.  
 
The couplet "heaven (s) and earth" occurs often throughout the Bible, and wherever the words are thus linked 
together, and the context defines them, reference is always to the atmospheric heavens and the surface of the 
earth. Noteworthy examples are Hebrews 1:10, 11 and 2 Peter 3:7, 10, which declare that the heavens and the 
earth will be "burned up" and "shall perish." Numerous other passages could be cited (for example, Psalm 
102:25, 26; Isaiah 51:6; 66:22; Revelation 21:1). To our knowledge, no one holds that the starry universe will 
share the fate of our planet in the great conflagration of the last day, nor does anyone hold that any part of the 
universe other than our own planet will be involved in the great future act of re-creation foretold in Revelation 
21:1. Hebrews 1:10, 11 deals specifically with "the earth" and "the heavens" mentioned in Genesis 1:1 and 
declares that both "shall perish." Thus, in Bible usage, the couplet "heaven (s) and earth" in Genesis 1:1 refers to 
the surface of our planet and to the atmospheric expanse above it.  
 

"Created" 
The Creation narrative opens with the declaration "In the beginning God created the heaven and the earth" 
(Genesis 1:1) and closes with the summary conclusion, "Thus the heavens and the earth were finished" (chapter 
2:1). This repetition indicates that both statements refer to the series of creative acts recorded in the intervening 
verses, and that the heaven and earth of the former are the heaven and earth whose formation is therein 
described.  
 
The word "create" may connote either the bringing into existence of something that previously did not exist or 
the formation of materials that already exist, into a new and distinct product. Which sense is intended in Genesis 
1:1? It is worthy of note that all living things mentioned in Genesis 1 were produced out of material already in 
existence at the time they were created—plants from the soil (verse 11), fish and fowl from "the waters" and 
"the ground" (chaps. 1:20, 21; 2:19), land animals and man from "the dust of the ground" (chap. 2:7, 19).  
 
Of the creation of the birds and the fishes, the words "created" and "formed" are used synonymously (chaps.  
1:21; 2:19). The land animals were "made" and "formed" (chaps. 1:25; 2:19). Of man, the words "created," 
"made," and "formed" are used synonymously to describe the same creative act (chaps. 1:26, 27; 2:7, 8, 18, 22). 
It would therefore appear that in Genesis 1 and 2 the word "create" means to "form" or "make" something 
entirely new by rearranging previously existing matter and injecting into it the element of life. This would in no 
wise deny creation ex nihilo. Far from it, for this fact is explicitly set forth in Hebrews 11:3. It is simply to note 
that the creative acts described in Genesis 1 and 2 involved another divine activity than creation ex nihilo.  
 
In view of (1) the contextual implication in chapters 1:1 and 2:1 that reference is to the creative acts described in 
the intervening verses, and (2) the synonymous use of the words "create," "form," and "made" to describe the 
same acts, the context of the Creation narrative itself thus defines the word "created" in Genesis 1:1 to mean the 
rearrangement and organization of pre-existing matter, not creation ex nihilo.  
 

"In the Beginning" 
Finally, "in the beginning" is the time when the creative acts involving the surface of this planet and the living 
things upon it took place. In other words, context limits "in the beginning" in Genesis 1:1 to Creation week. The 
Creation narrative is altogether silent about the bringing into existence of the substance from which the surface 
features and living things of Genesis 1 were formed. It does not pinpoint the time when God brought these basic 
elements into existence, whether as a part of the creative work of day one or immediately prior to day one or 
before—possibly long before—day one.  
 
The original unpointed Hebrew of Genesis 1:1, 2 may, with equal fairness to the text, be translated either as in 
the K.J.V., "in the beginning God created the heaven and the earth. And the earth was without form and void; . . 
." et cetera, or as in the new Jewish translation, The Torah: "When God began to create the heaven and the 
earth—the earth being unformed and void, with darkness over the surface of the deep and a wind from God 
sweeping over the water—God said, 'Let there be light.'"  
 
We have already given sufficient attention to the traditional translation, which is based on the Masoretic text. 
According to the alternative translation from the original unpointed Hebrew text, when God said, "Let there be 
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light," this planet was already in existence, but its elements had not been formed into the surface features with 
which we are familiar, and it was completely void of life. Both translations leave the time of origin of the basic 
substances that compose our planet an open question. The Bible seems thus to be silent with respect to whether 
the original creative act took place on day one of creation week or immediately preceding it, or possibly long 
before that day.  
 
Next week we will consider the Spirit of Prophecy statements that have a bearing on this question.  
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Part 3 
Review And Herald, July 13, 1967 

Last week we examined the key words of Genesis 1:1 — "beginning," "created," "heaven," "earth"—to ascertain  
whether the Genesis account of Creation provides any clue as to whether the primordial substance of our planet  
was brought into being on or before—perhaps long before—the first day of Creation week. The Bible, we 
found, does not answer this question. It defines "earth" as the surface of our planet; "heaven," in the phrase 
"heaven and earth," as the atmospheric heavens; "create" as used in Genesis 1, as the rearrangement of existing  
elements to form the atmosphere, water, and land, and their many living things; and "the beginning," as Creation 
week.  
 
The Creation narrative attributes the surface features of our planet and its myriad forms of life to a fiat creation 
within the span of six literal days. But as to the origin and age of the basic substance of our planet the Bible is 
content simply to affirm that whenever it was that God created matter He did so ex nihilo—out of nothing 
(Hebrews 11:3).  
 

Spirit of Prophecy Comment 
This week we turn to passages in the Spirit of Prophecy writings that appear to have a bearing on the subject.  
Typical are the following:  
 
"The Son of God had wrought the Father's will in the creation of all the hosts of heaven; and to Him, as well as 
to God, their homage and allegiance were clue. Christ was still to exercise divine power, in the creation of the 
earth and its inhabitants."—Patriarchs and Prophets, page 36.  
 
"Infidel geologists claim that the world is very much older than the Biblical record makes it. ...  
 
"Many who profess to believe the Bible record are at a loss to account for wonderful things which are found  
in the earth, with the view that creation week was only seven literal days, and that the world is now only about  
six thousand years old."—Spiritual Gifts, vol. 3, pages 91, 92.  
 
"The Sabbath institution, which originated in Eden, is as old as the world itself."—Patriarchs and Prophets, p. 
336.  
 
"When the foundations of the earth were laid, when the morning stars sang together, and all the sons of God  
shouted for joy, then was laid the foundation of the Sabbath."—The Great Controversy, p. 455.  
 

The Meaning of "Earth" and "World" 
Forgoing comment on other aspects of Creation touched upon in these passages, let us inquire if they provide 
any clue to the age of the primordial substance of our earth. As in Genesis 1:1, the answer to this question 
depends upon the sense in which the later inspired writer uses the words "earth" and "world." If these words 
refer to our earth as a planet, the statements plainly imply that its basic substance came into being on or just 
before the first day of Creation week. If the statements refer to the formation of the surface of the earth as a 
suitable abode for man, and to the origination of its myriad life forms, they are not at all concerned with the 
primordial substance of the earth or its age. Can we know which meaning of "earth" and "world" was intended?  
  
At this point three established principles governing the relationship between the Bible and the Spirit of Prophecy 
come to our help. First, we accept the writings of Ellen G. White as an inspired commentary on the Bible. 
Second, we affirm that the Scriptures are the standard by which these writings are to be judged, or tested—and 
not vice versa. Third, we believe that, rightly understood, the two are in complete accord.  
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Applying these principles to the problem at hand, we found last week that the Bible itself defines for us the 
sense in which the terms "earth," "heaven," "created," and "beginning" are to be understood in Genesis 1:1. 
Obviously in these and similar statements Mrs. White is commenting on the Creation narrative of Genesis 1 and  
2, and the principles already noted lead us to conclude that she uses the words "earth" and "creation" in the same 
sense in which the Bible writer uses them—of the shaping of the land, sea, and sky and their myriad forms of 
life during the six days of Creation week. We would expect what the Holy Spirit revealed to Mrs. White to 
comport with what He had formerly revealed to Moses. We choose to believe that the Spirit of Prophecy is in 
full accord with the Bible on this as on all other points. In their Biblical context these statements are not 
concerned with the origination of the primordial substance of this planet, but with the creative acts specified by 
the inspired writer of Genesis 1—the rearrangement of its surface elements into a suitable abode for man and the 
origination of living things by infusing the element of life into selected aggregations of matter.  
 
In at least one statement on Creation, however, Mrs. White does clearly refer to the origin of the basic substance 
of which our planet is composed and not to the arrangement of its surface: "The theory that God did not create 
matter when He brought the world into existence is without foundation. In the formation of our world, God was 
not indebted to pre-existing matter."—Testimonies, volume 8, page 258. Note the expressions "create matter," 
"brought the world into existence," and "pre-existing matter," which make clear that the "world" here referred to 
is our planet. It seems clear that Mrs. White was making this statement in the context of the then widely 
accepted dogma that matter is eternal.  
 

Not a Valid Issue 
This statement does not tell us when God created our planet ex nihilo, but simply affirms that, whenever He did 
so, He "was not indebted to pre-existing matter." The time when this event took place is irrelevant to the passage 
in question. Had it been essential for us to know the age of the primordial substance of our planet, God would 
doubtless have revealed this as clearly as He has other essential facts of faith. That He has not done so suggests 
that it is not a vital issue. And at points where God has not clearly spoken, we shall do well to express our finite 
opinions with moderation and humility.  

[Page 13] 
The age of the basic substance of the earth is not a valid issue. To make an issue of this, or any other point on 
which there is no plain "Thus saith the Lord," is to engage in a battle He has not commissioned us to fight and in 
which we cannot expect His blessing. It is the wrong battle on the wrong ground, and all who participate in it are 
bound to lose much and gain little, and to squander time, effort, and talent that might better be devoted to the 
great, decisive issues of faith. For this battle, Inspiration has armed us and given us assurance of victory. Let our 
zeal for God and for truth be according to knowledge—the knowledge that comes to us with His own seal of 
approval.  
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With respect to the origin of our world, this essential knowledge consists of belief in a fiat Creation ex nihilo—  
in the Genesis account of Creation being a true record in simple, non technical language, in the formation of the  
surface of the earth and of all forms of life upon it in six literal days, and in the complete harmony between the  
observed facts of nature, rightly understood, and the statements of Inspiration, also rightly understood. These 
things are matters of faith; the age of the earth's primordial substance is not.  
 
Let us devote our attention and our labors to the great landmarks of faith God has clearly marked out for us, and  
not be lured aside from the path of truth and duty by the siren song of a false issue.   
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Recent Creationism Statements 
 

The Sabbath Christ Made, 
HMS Richards, 1963, Chapter 1 

 
It is a thrilling experience to read the first chapters of the Bible, where the story of creation is given in 
detail. Here we see the mighty acts of God. On the first day of time “God created the heaven and the 
Earth.” “And the earth was [called into existence] without form, and void: and darkness was upon the 
face of the deep.” “And God said, Let there be light: and there was light. And God divided the light 
from the darkness.” “And God called the light Day, and the darkness he called Night.” Genesis 1:1-5. 
 
 
 

Bible Doctrines 
By Alfred F. J. Kranz, 

Signs Publishing Company, Australia, 1949, Chapter 9 
Genesis 1:1,5,8 Each day of the creation week was a time period 13,19,23,31 consisting of an 
evening and a morning. 
 
 
 

Principles Of Life From The Word Of God 
Oriental Watchman Publishing House, 

Salisbury Park, Poona, India, Chapter 11 
11. What specific things were created on each day of creation week? Genesis 1:1 to 2:1 
“For in six days the Lord made heaven and earth, the sea, and all that in them is, and rested the 
seventh day.” Exodus 20:11. 
12. Why did God make the Sabbath as a day of rest? Mark 2:27, 28. 
 
 

Sabbath School Quarterly 
www.ssnet.org/Qrtrly/Eng/99c/Less04.Html 

Sunday July 18, 1999 
Creation In One Week (Genesis 1:1 to 2:3). 

 
According to Genesis 1:1-2:3, how long did God take to create our present world and the various life forms 
that live on it?  What clues do these verses give us that imply literal, 24-hour days?   
 
The Hebrew word for day is yom.  It is true that on occasion yom can mean an indefinite period of time (just 
like the word day in English).  Some scholars have used this to propose that the six days of Creation were vast 
periods of time.  They often cite passages like Psalm 90:4 in support of their position.  However, the common 
usage of yom is for the 24-hour day.  A basic rule in translation is for the common meaning to be utilized unless 
the context provides a clear indicator or sign that a different meaning is intended. 
 
Such signs are missing in Genesis 1, and there are several indicators that point directly to a literal, 24-hour day.  
One is the way that the days are designated by ordinal numbers ("day one" "day two," etc.).  This is done only 
when a 24-hour day is intended.  Another is that the days are set off by the expression "and there was evening, 
and there was morning"(NIV).  Again, this is done in Hebrew only when a literal 24-hour day is meant.  There 
are several more technical arguments involving grammar and syntax that also support the 24-hour-day meaning 
for the word day.  Most scholars believe that the writer indeed meant to convey the idea of a literal 24-hour day.  
However, many of them still do not accept what the text says, because it contradicts their understandings of the 
findings of evolutionary theory. 
 
How did Ellen White view the days of that first week?   
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"I was then carried back to the creation and was shown that the first week, in which God performed the work of 
creation in six days and rested on the seventh day, was just like every other week.  The great God in his days of 
creation and day of rest, measured off the first cycle as a sample for successive weeks till the close of time.  ...  
God gives us the productions of his work at the close of each literal day."—Spiritual Gifts, vol. 3, p. 90.  
 

 
Life And Times Of The Old Testament 

Revised Edition 
Pacific Press Publishing Association, Boise, Idaho, 1949, Chapter 3 

First Day – Earth, Genesis 1:3-5. 
7. How did light come upon the earth? Genesis 1:1 
It was He [Christ] who at the beginning had caused “the light to shine out of darkness.” 2 Corinthians 
4:6. He is the light of sun and moon and star. The Desire of Ages, 464:3. Creation week was a literal 
week of seven days like all the weeks that have followed. Each day was composed of one evening 
and one morning, or of night and day, the same as all days since. When matter was created, 
darkness covered it, such darkness as we cannot imagine. This was night indeed, the first “evening.” 
“God said, Let there be light” [Genesis 1:3], and light from Himself, from His throne, for He is light, 
shone upon the earth, and it was day, the first “morning.” - Old Testament History, 6:4. 
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Jehovah Witness Viewpoint 
 

The New Creation  
Examining the Genesis expressions critically, we discern that a distinction is made between the creation of the 
heaven and the earth (Genesis 1:1) and the subsequent regulations, or the ordering of these, and the further 
creations of vegetable and animal life. Verse 2 tells us that in the very beginning of the first day of the creative 
week the earth was--though without form (order), and void (empty)--waste, empty and dark. This important item 
should be distinctly noted. If recognized, it at once corroborates the testimony of geology thus far.” (The New 
Creation, 1904, Pastor Charles Russell, page 18) 
  
The Bible does not say how long a period elapsed between the beginning when God created the heaven and the 
earth, and the beginning of the creative week used in perfecting it for man: nor do geologists agree amongst 
themselves as to the period of this interval--a few extremists indulge in wild speculations of millions of years. 
(The New Creation, 1904, Pastor Charles Russell, pages 18, 19) 
 
 

Creation  
Does the Bible disclose what was the beginning of God's creation? It does. The time of the beginning is not 
revealed; that is to say, no date is disclosed. Whether that time was a million or ten million years ago is not 
material to man. [“Creation,” 1927, Judge Rutherford, Page 14] 
 
The time of the construction of the earth is nowhere stated. Men have expressed different opinions, but mere 
opinion proves nothing. "In the beginning God created the heaven and the earth. And the earth was without 
form, and void; and darkness was upon the face of the deep." (Genesis 1:1, 2) Such is the divine record. 
[“Creation,” 1927, Judge Rutherford, Page 27] 
 
If the earth was at one time an incandescent molten mass there could have been no oceans of water on it at that 
same time. The formations of the rocks show conclusively that at one time these rocks were subject to intense 
heat. Fiery rocks or molten minerals and oceans of water could not have remained long in the same place at the 
same time. Therefore the account of creation given in Genesis must pertain to the creative work of the earth 
preparatory for the sustenance of life thereupon. [“Creation,” 1927, Judge Rutherford, Page 27] 
 
That the primitive earth was a molten mass rapidly rotating through space; that the intense heat there from 
expelled all vapours, whether aqueous or metallic, and these were carried to the skies; that both heat and 
centrifugal energy caused these vapours to accumulate in the skies, particularly in the equatorial region; that 
these red hot vapours contained all the fusible and vaporisable minerals known to the earth; that as the earth 
cooled, the heaviest of these vapours formed into rings nearest the earth and the lighter substances formed 
numerous other rings according to their weight and density; that these rings or belts were separate and well 
defined; that the rotation of these near the polar belts was slower than at the equator; that as these rings, formed 
of aqueous vapours and heavily laden with carbon, cooled down they rotated near the earth until they fell, the 
nearest and heaviest one falling first and leaving those more distant and lighter to move on in their respective 
orbits about the earth; but that each one of these rings in due course cooled and fell. [“Creation,” 1927, Judge 
Rutherford, Page 30] 
 
All terrestrial waters were held in suspension during that age of inveterate heat, far removed from the surface of 
the boiling, flaming and smoking mass of the earth. [“Creation,” 1927, Judge Rutherford, Page 30] 
 
God has divided the work of the preparation of the earth into periods of creation which he calls "days", and 
which are numbered in their order from one to seven. It seems clearly proven from the Scriptures, however, that 
the material forming the earth had been brought together and the earth formed long before the beginning of 
these epochs or creative days began. Long before the beginning of those seven days the molten mass had thrown 
off great quantities of mineral substances in vapor form, and these had formed into rings around the earth. 
[“Creation,” 1927, Judge Rutherford, Page 35] 
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This thick darkness extending all around the earth formed the "swaddling band", and corresponds to the 
statement in Genesis that "darkness was upon the face of the deep". No light was then penetrating to the earth. 
Surrounded by numerous rings or canopies, composed of heavily carbonized vapours and other mineral 
substances, it was impossible for the light to penetrate that thick darkness which formed a band around the earth. 
[“Creation,” 1927, Judge Rutherford, Page 36] 
 
The sun must have been created long before the earth became a form, because the sun is the center of attraction 
of the solar system. Light from the sun was shining through space, but had not yet shined upon the earth because 
of the "swaddling band" that surrounded it. God needs only to express his will, and things transpire. The time 
came for the light to shine upon that which surrounded the earth. "And God said, Let there be light: and there 
was light. And God saw the light, that it was good: and God divided the light from the darkness. And God called 
the light Day, and the darkness he called Night. And the evening and the morning were the first day." — 
Genesis 1: 3-5. [“Creation,” 1927, Judge Rutherford, Page 37]  
 
Prior to the beginning of the first creative day, as described by the Genesis account, some of the rings around the 
earth may have fallen or may not have. It is manifest, however, that many remained. With the beginning of the 
first creative day or period, "darkness was upon the face of the deep. And the spirit of God moved upon the face 
of the waters." [“Creation,” 1927, Judge Rutherford, Page 37] 
 
Then the statement follows that God made two great lights to rule the day and the night. It does not follow that 
he made them at that time but they were previously made by him, and now the time had come for one to rule the 
day and the other to rule the night. The sun was not then visible from the earth and could not have been. The 
light of the sun which illuminated the firmament would cast light upon the earth through the remaining rings, 
which were doubtless by that time translucent; but the sun could not shine directly upon the earth. [“Creation,” 
1927, Judge Rutherford, Page 45] 
 
 

Evolution Or By Creation? 
The first part of Genesis indicates that the earth I could have existed for billions of years before the first 
Genesis “day,” though it does not say for how long. However, it does describe what earth’s condition 
was just before that first “day” began: “Now the earth proved to be formless and waste and there was 
darkness upon the surface of the watery deep; and God’s active force was moving to and fro over the 
surface of the waters.”-Genesis 1:2. [Evolution Or By Creation?, Chapter 3, page 26, 1985 Edition] 
 
 

First "Day 
"`Let light come to be.' Then there came to be light. And God began calling the light Day, but the darkness he 
called Night. And there came to be evening and there came to be morning, a first day." —Genesis 1:3, 5. 
 
Of course the sun and moon were in outer space long before this first "day," but their light did not reach the 
surface of the earth for an earthly observer to see. Now, light evidently came to be visible on earth on this first 
"day," and the rotating earth began to have alternating days and nights. 
 
Apparently, the light came in a gradual process, extending over a long period of time, not instantaneously as 
when you turn on an electric light bulb. The Genesis rendering by translator J. W. Watts reflects this when it 
says: "And gradually light came into existence." (A Distinctive Translation of Genesis) This light was from the 
sun, but the sun itself could not be seen through the over-cast. Hence, the light that reached earth was "light 
diffused," as indicated by a comment about verse 3 in Rotherham's Emphasised Bible.—See footnote b for verse 
14. [Evolution Or By Creation?, Chapter 3, page 27-28, 1985 Edition] 
  

 
Fourth "Day" 

"`Let luminaries come to be in the expanse of the heavens to make a division between the day and the night; and 
they must serve as signs and for seasons and for days and years. And they must serve as luminaries in the 
expanse of the heavens to shine upon the earth.' And it came to be so. And God proceeded to make the two great 
luminaries, the greater luminary for dominating the day and the lesser luminary for dominating the night, and 
also the stars."—Genesis 1:14-16. 
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Previously, on the first "day," the expression "Let light come to be" was used. The Hebrew word there used for 
"light" is ohr, meaning light in a general sense. But on the fourth "day," the Hebrew word changes to maohr, 
which means the source of the light. Rotherham, in a footnote on "Luminaries" in the Emphasised Bible, says: 
"In verse 3, or [ohr], light diffused." Then he goes on to show that the Hebrew word maohr in verse 14 means 
some-thing "affording light." On the first "day" diffused light evidently penetrated the swaddling bands, but the 
sources of that light could not have been seen by an earthly observer because of the cloud layers still enveloping 
the earth. Now, on this fourth "day," things apparently changed. 
  
An atmosphere initially rich in carbon dioxide may have caused an earth-wide hot climate. But the lush growth 
of vegetation during the third and fourth creative periods would absorb some of this heat-retaining blanket of 
carbon dioxide. The vegetation, in turn, would release oxygen—a requirement for animal life.—Psalm 136:7-9. 
 
Now, had there been an earthly observer, he would be able to discern the sun, moon and stars, which would 
"serve as signs and for seasons and for days and years." (Genesis 1:14) The moon would indicate the passing of 
lunar months, and the sun the passing of solar years. The seasons that now "came to be" on this fourth "day" 
would no doubt have been much milder than they became later on. —Genesis 1:15; 8:20-22. 
[Evolution Or By Creation?, Chapter 3, page 31-32, 1985 Edition] 
 
 

Is There A Creator? 
"Calculations show that had the Earth been situated only 5% closer to the Sun, a run away green house effect 
[over heating of the Earth] would have occurred about 4,000 million years ago. If, on the other hand, the Earth 
was placed only 1% further form the Sun, runaway glaciation [huge sheets of ice covering much of the globe] 
would have occurred some 2,000 million years ago." [Is There A Creator?, 2006, Page 23] 
 
According to the Biblical record, the visible realm was not the first thing created. This ancient creation account 
reports that the first step of creation was the bringing into existence of another spirit person, the firstborn Son. 
he was the "firstborn of all creation," or "the beginning of the creation of God." [Colossians 1:15, Revelation 
3:14]. This first created individual was unique. He was the only creation that God produced directly, and he was 
endowed with great wisdom. In fact, a later writer, a king renowned for his own wisdom, described this "Son" as 
"a master worker," who was employed in all subsequent creative works [Probers 8:22,30, Hebrews 1:1-2]. [Is 
There A Creator?, 2006, Page 86-87] 
 
The variety of chemical elements making up our planet could have been produced directly by God's 
transforming unlimited dynamic energy into matter, which physicists today say is feasible. Or, as many 
scientists believe, the Earth could have been formed out of matter ejected from the explosion of a super nova. 
Then again, who is to say wether there might have been a combination of methods, those just mentioned and 
others that scientists have not yet unravelled. [Is There A Creator?, 2006, Page 91] 
 
As you read Genesis 1:3 onwards, you will see that it is divided into six creative "days." [Is There A Creator?, 
2006, Page 92] 
 
Some claim that these were literal 24 hour days, meaning that the entire universe and life on earth were created 
in less that a week! However you can easily discover that the Bible does not teach that. It seems that the earth 
had been established in orbit around the Sun and was a globe covered with water before the six "days," or 
periods, of special creative works began. "There was darkness upon the surface of the watery deep." [Genesis 
1:2]. At that early point, something, perhaps a mixture of water vapour, other gases and volcanic dust must have 
prevented sunlight from reaching the surface of the Earth. [Is There A Creator?, 2006, Page 93] 
 

Evolution Or Creation? 
The first part of Genesis indicates that the earth could have existed for billions of years before the first Genesis 
“day,” though it does not say for how long. However, it does describe what earth’s condition was just before 
that first May” began: “Now the earth proved to be formless and waste and there was darkness upon the surface 
of the watery deep; and God’s active force was moving to and fro over the surface of the waters.”-Genesis 1:2. 
[Evolution Or Creation?, 1985, Page 26] 
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Did Man Get Here By Evolution? 
A FUNDAMENTAL part of the evolution theory is that life evolved slowly over hundreds of millions of years. 
Does this not disprove the Bible's teaching that man has been on earth only about 6,000 years and that the earth 
and all life upon it were created within six "days"? 
 
The Bible gives no specific time period to the actual creating of the earth. Of the material universe, including the 
earth, the simple Bible statement is: "In the beginning God created the heavens and the earth." (Genesis 1:1) 
This allows for thousands of millions of years that the material of the earth could have been in existence before 
being inhabited by living things. 
 
After this the Bible tells of six "days" during which life appeared. But the Bible's use of the word "day" here 
means a period of time and not a twenty-four-hour day. Genesis 2:4 indicates this by speaking of the "day that 
Jehovah God made earth and heaven," when previously it called each one of six periods included in that same 
time a "day." Because of the way it is used in the Bible, the word "day" often means simply a period of time, 
and cannot be confined to meaning just twenty-four hours. This can be verified by checking the word in an 
exhaustive Bible concordance and noting its many usages. [Did Man Get Here By Evolution? 1967 Edition, 
page 97] 
  

All Scripture Inspired 
Creation of the heavens and the earth, and the preparation of the earth for human habitation (Genesis 1:1-2 to 
2:5). Reaching back evidently through billions of years of time, Genesis opens with impressive simplicity: “In 
the beginning God created the heavens and the earth.” Significantly, this opening sentence identifies God as the 
Creator and his material creation as the heavens and the earth. In majestic, well-chosen words, the first chapter 
continues on to give a general account of the creative work relative to the earth. This is accomplished in six time 
periods called days, each beginning with an evening, when the creative work for that period is undefined, and 
ending in the brightness of a morning, as the glory of the creative work becomes clearly manifest. [All Scripture 
Inspired, 1990, Page 14] 
 

Aid To Bible Understanding 
The planet’s coming into existence is recounted In the Bible with the simple statement: “In the beginning God 
created the heavens and the Earth.” (Genesis 1:1) Just how long ago the starry heavens and the earth were 
created is not stated In the Bible. Therefore, there is no basis for Bible scholars to take issue with scientific 
calculations of the age of earth’s rock-mass. Scientists variously estimate the age of the rocks as three and a 
half to four thousand million or more years. [Aid To Bible Understanding, 1971, Page 476] 
 
 

Reasoning From The Scriptures 
Was all physical creation accomplished in just six days sometime within the past 6,000 to 10,000 years? The 
facts disagree with such a conclusion: (1) Light from the Andromeda nebula can be seen on a clear night in the 
northern hemisphere. It takes about 2,000,000 years for that light to reach the earth, indicating that the universe 
must be at least millions of years old. (2) End products of radioactive decay in rocks in the earth testify that 
some rock formations have been undisturbed for billions of years. [Reasoning From The Scriptures, 
Watchtower Society, 1989, Page 88] 
 
 

Religion Gives Creation a Bad Name 
The Watchtower—September 1, 1994, Page 6 

 
In a supposed attempt to uphold the Bible, the "creationists"—mostly allied with fundamentalist Protestants—
have insisted that the earth and the universe are less than 10,000 years old. This extreme view has invited the 
ridicule of geologists, astronomers, and physicists, for it contradicts their findings. 
 
But what does the Bible really say? "In the beginning God created the heavens and the earth." (Genesis 1:1) The 
time involved is not specified. The "first day" of creation is not even mentioned until Genesis 1:3-5. "The 
heavens and the earth" already existed when this first "day" began. There-fore, could the heavens and the earth 
be billions of years old, as scientists claim? They may very well be. The Bible simply does not specify the time 
covered. 
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Another excess of religion is the way some interpret the six `days' of creation. Some fundamentalists insist that 
these days are literal, restricting earthly creation to a period of 144 hours. This provokes scepticism in scientists, 
for they feel that this claim conflicts with clear scientific observations. 
 
However, it is the fundamentalist interpretation of the Bible—not the Bible itself—that is at odds with science. 
The Bible does not say that each creative "day" was 24 hours long; indeed, it includes all these ‘days' in the 
much longer "day that Jehovah God made earth and heaven," showing that not all Biblical `days' contained just 
24 hours. (Genesis 2:4) Some could have been many thousands of years in length. [See Awake!, November 8, 
1982, pages 6-9, and In-sight on the Scriptures, Volume 1, page 545, published' by the Watchtower Bible and 
Tract Society of New York, Inc. For more information on creationism and its conflicts with science and the 
Bible, see Awake! issues of March 8, 1983, pages 12-15, and March 2 1983, pages 12-15.] 
 
Thus, the idea of creation has been given a bad name by creationists and fundamentalists. Their teachings on the 
age of the universe and the length of the creative `days' are in harmony neither with reasonable science nor with 
the Bible. How-ever, there are also other excesses that have made religion distasteful to scientists. 
 
 

Creation 
[Insight Into The Scriptures, 1988, Volume 1, Pages 527‐528, Article “Creation”] 

Jehovah's first creation was his "only-begotten Son" (John 3:16), "the beginning of the creation by 
God." (Revelation 3:14) This one, `the firstborn of all creation," was used by Jehovah in creating all 
other things, those in the heavens and those upon the earth, "the things visible and the things 
invisible." (Colossians 1:15-17) John's inspired testimony concerning this Son, the Word, is that "all 
things came into existence through him, and apart from him not even one thing came into existence," 
and the apostle identifies the Word as Jesus Christ, who had become flesh. (John 1:1-4, 10, 14, 17) As 
wisdom personified, this One is represented as saying, "Jehovah himself produced me as the 
beginning of his way," and he tells of his association with God the Creator as Jehovah's "master 
worker." (Pr 8:12, 22-31) In view of the close association of Jehovah and his only-begotten Son in 
creative activity and because that Son is "the image of the invisible God" (Colossians 1:15; 2 
Corinthians 4:4), it was evidently to His only-begotten Son and master worker that Jehovah spoke in 
saying, "Let us make man in our image."—Genesis 1:26. 
 
After creating his only-begotten Son, Jehovah used him in bringing the heavenly angels into 
existence. This preceded the founding of the earth, as Jehovah revealed when questioning Job and 
asking him: "Where did you happen to be when I founded the earth . . . when the morning stars 
joyfully cried out together, and all the sons of God began shouting in applause?" (Job 38:4-7) It was 
after the creation of these heavenly spirit creatures that the material heavens and earth and all 
elements were made, or brought into existence. And, since Jehovah is the one primarily responsible 
for all this creative work, it is ascribed to him. —Nehemiah 9:6; Psalm 136:1, 5-9. 
 
The Scriptures, in stating, "In the beginning God created the heavens and the earth" (Genesis 1:1), 
leave matters indefinite as to time. This use of the term 'beginning" is therefore unassailable, 
regardless of the age scientists may seek to attach to the earthly globe and to the various planets and 
other heavenly bodies. The actual time of creation of the material heavens and earth may have been 
billions of years ago. 
 
 

Further Creative Activities Involving Earth. 
Genesis chapter 1 through chapter 2, verse 3, after telling about the creation of the material heavens 
and earth (Genesis 1:1, 2), provides an outline of further creative activities on the earth. Chapter 2 of 
Genesis, from verse 5 onward, is a parallel account that takes up at a point in the third 'day," after dry 
land appeared but before land plants were created. It supplies details not furnished in the broad outline 
found in Genesis chapter 1. The inspired Record tells of six creative periods called "days," and of a 

Adventists And Genesis 40



The Jehovah Witness Viewpoint 

 

seventh period or “seventh day" in which time God desisted from earthly creative works and 
proceeded to rest. (Genesis 2:1-3) While the Genesis account of creative activity relating to the earth 
does not set forth detailed botanical and zoological distinctions such as those current today, the terms 
employed therein adequately cover the major divisions of life and show that these were created and 
made so that they reproduce only according to their respective "kinds."—Genesis 1:11, 12, 21, 24, 25; 
see KIND. 
 
The following chart sets forth God's creative activities during the six "days" outlined in Genesis. 
  
 

EARTHLY CREATIVE WORKS OF JEHOVAH 
 Day Creative Works Text 

1  Light; division between day and night  Genesis 1:3‐5 

2  Expanse, a division between waters   Genesis 1:6‐8 
   beneath the expanse and waters above it    

3  Dry land; vegetation  Genesis 1:9‐13 

4  Heavenly luminaries become discernible on earth  Genesis 1:14‐19 

5  Aquatic souls and flying creatures  Genesis 1:20‐23 

6  Land animals; man  Genesis 1:24‐31 
 
  
Genesis 1:1, 2 relates to a time before the six "days" outlined above. When these "days" commenced, 
the sun, moon, and stars were already in existence, their creation being referred to at Genesis 1:1. 
However, prior to these six "days" of creative activity "the earth proved to be formless and waste and 
there was darkness upon the surface of the watery deep." (Genesis 1:2) Apparently, a swaddling band 
of cloud layers still enveloped the earth, preventing light from reaching its surface. 
 
When God said on Day One, "Let light come to be," diffused light evidently penetrated the cloud 
layers even though the sources of that light could not yet be discerned from the earth's surface. It 
seems that this was a gradual process, as is indicated by translator J. W. Watts: "And gradually light 
came into existence." (Genesis 1:3, A Distinctive Translation of Genesis) God brought about a 
division between the light and the darkness, calling the light Day and the darkness Night. This 
indicates that the earth was rotating on its axis as it revolved around the sun, so that its hemispheres, 
eastern and western, could enjoy periods of light and darkness.—Genesis 1:3, 4. 
 
On Day Two God made an expanse by causing a division to occur "between the waters and the 
waters." Some waters remained on the earth, but a great amount of water was raised high above the 
surface of the earth, and in between these two there came to be an expanse. God called the expanse 
Heaven, but this was with relation to the earth, as the waters suspended above the expanse are not said 
to have enclosed stars or other bodies of the outer heavens.—Genesis 1:6-8; see EXPANSE. 
 
On Day Three by God's miracle-working power the waters on the earth were brought together and dry 
land appeared, God calling it Earth. It was also on this day that, through no chance factors or 
evolutionary processes, God acted to superimpose the life principle upon atoms of matter, so that 
grass, vegetation, and fruit trees were brought into existence. Each of these three general divisions 
was capable of reproducing according to its "kind."—Genesis 1:9-13. 
The divine will concerning luminaries was accomplished on Day Four, it being stated: "God 
proceeded to make the two great luminaries, the greater luminary for dominating the day and the 
lesser luminary for dominating the night, and also the stars. Thus God put them in the expanse of the 
heavens to shine upon the earth, and to dominate by day and by night and to make a division between 
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the light and the darkness." (Genesis 1:16-18) In view of the description of these luminaries, the 
greater luminary was quite apparently the sun and the lesser luminary the moon, though the sun and 
moon are not specifically named in the Bible until after its account of the Flood of Noah's day. —
Genesis 15:12; 37:9. 
 
Previously, on the first "day," the expression "Let light come to be" was used. The Hebrew word there 
used for "light" is ohr, meaning light in a general sense. But on the fourth "day," the Hebrew word 
changes to maohr, which refers to a luminary or source of light. (Genesis 1:14) So, on the first "day" 
diffused light evidently penetrated the swaddling bands, but the sources of that light could not have 
been seen by an earthly observer. Now, on the fourth "day," things evidently changed. 
 
It is also noteworthy that at Genesis 1:16 the Hebrew verb bara", meaning "create," is not used. 
Instead, the Hebrew verb asah, meaning "make," is employed. Since the sun, moon, and stars are 
included in "the heavens" mentioned in Genesis 1:1, they were created long before Day Four. On the 
fourth day God proceeded to "make" these celestial bodies occupy a new relationship toward earth's 
surface and the expanse above it. When it is said, "God put them in the expanse of the heavens to 
shine upon the earth," this would indicate that they now became discernible from the surface of the 
earth, as though they were in the expanse. Also, the luminaries were to "serve as signs and for seasons 
and for days and years," thus later providing guidance for man in various ways.—Genesis 1:14. 
 
Day Five was marked by the creation of the first nonhuman souls on earth. Not just one creature 
purposed by God to evolve into other forms, but literally swarms of living souls were then brought 
forth by divine power. It is stated: "God proceeded to create the great sea monsters and every living 
soul that moves about, which the waters swarmed forth according to their kinds, and every winged 
flying creature according to its kind." Pleased with what He had produced, God blessed them and, in 
effect, told them to "become many," which was possible, for these creatures of many different family 
kinds were divinely endowed with the ability to reproduce "according to their kinds."—Genesis 1:20-
23. 
 
On Day Six "God proceeded to make the wild beast of the earth according to its kind and the domestic 
animal according to its kind and every moving animal of the ground according to its kind," such work 
being good, as were all of God's previous creative works.—Genesis 1:24, 25. 
 
 

Earth 
Insight Into The Scriptures, 1988, Volume 1, Page 667, Article “Earth” 

The planet's coming into existence is recounted in the Bible with the simple statement: "In the beginning God 
created the heavens and the earth." (Genesis 1:1) Just how long ago the starry heavens and the earth were 
created is not stated in the Bible. Therefore, there is no basis for Bible scholars to take issue with scientific 
calculations of the age of the planet. Scientists estimate the age of some rocks as being three and a half billion 
years, and the earth itself as being about four to four and a half billion or more years. 
 
As to time, the Scriptures are more definite about the six creative days of the Genesis account. These days have 
to do, not with the creation of earth's matter or material, but with the arranging and preparing of it for man's 
habitation. 
 
The Bible does not reveal whether God created life on any of the other planets in the universe. However, 
astronomers today have not found proof that life exists on any of these planets and, in fact, know of no planet 
besides the earth that is at present capable of supporting the life of fleshly creatures. 
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Stars 
Insight Into The Scriptures, 1988, Volume 2, Page 1032, Article “Stars” 

The fact that rays from remote stars and galaxies millions of light-years distant now reach giant telescopes 
on earth indicates that the creation of these astral bodies occurred millions of years in the past, since 
otherwise these rays would not yet have reached our planet. Such creation is evidently included in the initial 
statement at Genesis 1:1: "In the beginning God created the heavens and the earth." Verse 16 does not 
contradict this in saying that during the fourth creative "day," or period, "God proceeded to make . . . the 
stars." The word "make" (Heb., 'asah') does not mean the same as the word "create" (Heb., bara").—See 
CREATION. 
  
 

Dinosaurs 
When Did They Live? 

Dinosaurs played a dominant role in life on earth during their age. But then they came to an end. The rock layers 
containing human fossils consistently occur above those layers containing dinosaur fossils. Because of this, 
scientists generally conclude that humans came on the earthly scene later. 
 
In this regard the book Palaeontology, by James Scott, states: "Even the earliest species of Homo sapiens (man) 
lived long after the disappearance of the dinosaurs . . . After tilting (through earth movement) has been al-lowed 
for, rocks containing fossil men consistently occur above those preserving the bones of the great dinosaur 
reptiles and it follows that the latter belong to an earlier age than the human remains." 
 
In the Red Deer River valley, there is a layer of sedimentary rock that contains dinosaur bones. Just above this, 
there is a purplish-brown layer that follows the contour of the hillside. On top of the purplish-brown layer is a 
layer of brownish siltstone containing fossils of subtropical ferns, indicating a hot climate. Above this, there are 
several layers of coal. Farther up the hillside are coarser-grained layers of earth. There are no dinosaur bones in 
any of the higher layers. 
 
The book A Vanished World: The Dinosaurs of Western Canada states that "all of the 11 major kinds of 
dinosaurs . . . ceased to exist in the western interior at about the same time." This, and the fact that human bones 
have not been found with dinosaur bones, is why most scientists conclude that the Age of Dinosaurs ended 
before humans came on the scene. 
 
However, it should be noted that there are some who say that dinosaur bones and human bones are not found 
together because dinosaurs did not live in areas of human habitation. Such differing views demonstrate that the 
fossil record does not yield its secrets so easily and that no one on earth today really knows all the answers. 
[Awake! February 8, 1990, page 4-5] 
 

The Dating Of Dinosaurs 
Dinosaur bones are regularly found in lower earth layers than are human bones, leading many to conclude 
that they belong to an earlier time period. Geologists call this time the Mesozoic period and subdivide it into 
the Cretaceous, Jurassic, and Triassic periods. The time frames used for these periods are on the order of 
tens of millions of years. But has this been established with any certainty? [Awake! February 8, 1990, 
page 4-5] 
 
 

The Genesis Account and Dinosaurs 
While the radioactive dating method is innovative, it is still based on speculation and assumption. In 
contrast, the Bible account in the first chapter of Genesis simply states the general order of creation. It 
allows for possibly thousands of millions of years for the formation of the earth and many millenniums in 
six creative eras, or "days," to prepare the earth for human habitation. 
 
Some dinosaurs (and pterosaurs) may in-deed have been created in the fifth era listed in Genesis, when the 
Bible says that God made "flying creatures" and "great sea monsters." Perhaps other types of dinosaurs were 
created in the sixth epoch. The vast array of dinosaurs with their huge appetites would have been 
appropriate considering the abundant vegetation that evidently existed in their time.—Genesis 1:20-24. 
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When the dinosaurs had fulfilled their purpose, God ended their life. But the Bible is silent on how he did 
that or when. We can be sure that dinosaurs were created by Jehovah for a purpose, even if we do not fully 
under-stand that purpose at this time. They were no mistake, no product of evolution. That they suddenly 
appear in the fossil record unconnected to any fossil ancestors, and also disappear without leaving 
connecting fossil links, is evidence against the view that such animals gradually evolved over millions of 
years of time. Thus, the fossil record does not support the evolution theory. Instead, it harmonizes with the 
Bible's view of creative acts of God. [Awake! February 8, 1990, page 10-11] 
 
 

Scientific Dating For Pre-Historic Times 
Radioactive Dating 

Of various methods for scientific dating, the most reliable are the radioactive clocks. They depend on the 
rates of radioactive decay processes. While other methods depend on aging processes that may go faster or 
slower under differing environmental conditions, such as changing temperature, radioactive decay rates 
have been shown to be unaffected by the extremes of external conditions. [Awake!, September 22, 1986, 
page 17] 
 
 

The Uranium-Lead Clock 
Now you may be thinking that these are immense periods of time we are talking about, millions and billions 
of years. What is the possible use of a clock that runs so slowly? Well, we learn that the earth it-self has 
been in existence for a few billion years, and there are rocks in a few places that appear to have been there 
for a good part of that time. So geologists find such a clock quite useful in studying the history of the earth. 
[Awake!, September 22, 1986, page 18] 
 
 

The Potassium-Argon Clock 
How well does the clock work in practice? Sometimes very well but at other times poorly. It sometimes 
gives ages greatly different from those of the uranium-lead clock. Usually, these are smaller; such results 
are attributed to loss of argon. But in other rocks, the potassium and uranium ages agree very closely. A 
most newsworthy use of the potassium-argon clock was in dating a rock that was brought back from the 
moon by the astronauts of Apollo 15. Using a chip from this rock, scientists measured the potassium and 
argon and determined the age of the rock to be 3.3 billion years. [Awake!, September 22, 1986, page 19] 
 
 

The Rubidium-Strontium Clock 
An exciting example of the use of this method was on a meteorite that astronomers believe might be like the 
rocks that theoretically fell together to form the planets, a remnant of the primordial material from which the 
solar system was made. The indicated age, 4.6 billion years, was consistent with this view. An outstanding 
success of the rubidium-strontium clock was in dating the same moon rock described above. Five different 
minerals in the rock were tested, and they joined in indicating an age of 3.3 billion years, the same as the 
potassium-argon age. [Awake!, September 22, 1986, page 20] 
 
 
In some cases the comparative ages obtained by these three geological clocks are in close agreement and 
give confidence that the ages in such cases are very likely correct. It should be emphasized, however, that 
such cases show what kind of agreement is possible—but only under ideal conditions. And conditions are 
usually not ideal. Far longer lists could be given of comparisons that clash with one another. [Awake!, 
September 22, 1986, page 20] 
 
 

Credibility of Bible Dates Unimpeached 
HOW do the results of scientific dating affect our understanding of the Bible? That depends on our 
viewpoint. If we have held to the fundamentalist interpretation that the earth, the sun, the moon, and the 
stars—not just mankind—were all created in just six 24-hour days, we have to admit that the scientific 
evidence is unsettling. On the other hand, if we understand that the days of Genesis were long periods of 
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thousands of years, with billions of years prior thereto for planet Earth's formation, there is no problem. 
[Awake!, September 22, 1986, page 27] 
  
 

Can Science Help You to Find God? 
http://www.watchtower.org/e/20040622/article_03.htm 

Gerald Schroeder, a former professor of nuclear physics, writes: “The Bible relates in thirty-one verses, in a few 
hundred words, events spanning sixteen billion years. These are events about which scientists have written 
literally millions of words. The entire development of animal life is summarized in eight biblical sentences. 
Considering the brevity of the biblical narrative, the match between the statements and timing in Genesis 1 and 
the discoveries of modern science is phenomenal, especially when we realize that all biblical interpretation used 
here was recorded centuries, even millennia, in the past and so was not in any way influenced by the discoveries 
of modern science. It is modern science that has come to match the biblical account of our genesis. ” —THE 
SCIENCE OF GOD—THE CONVERGENCE OF SCIENTIFIC AND BIBLICAL WISDOM.  
 
 

Reconciling Science And Religion 
http://www.watchtower.org/e/20020608/article_01.htm 

For example, when we understand that the Bible uses the term “day” to represent various periods of time, we see 
that the account of the six creative days in Genesis need not conflict with the scientific conclusion that the age 
of the earth is about four and a half billion years. According to the Bible, the earth existed for an unstated 
period before the creative days began. (See the box “The Creative Days—24 Hours Each?”) Even if science 
corrects itself and suggests a different age for our planet, the statements made in the Bible still hold true. Instead 
of contradicting the Bible, science in this and many other cases actually provides us with voluminous 
supplemental information about the physical world, both present and past. 
 

The Creative Days—24 Hours Each? 
Some fundamentalists claim that creationism rather than evolution explains pre-human history. They assert that 
all physical creation was produced in just six days of 24 hours each sometime between 6,000 and 10,000 years 
ago. But in doing so, they promote an unscriptural teaching that has caused many to ridicule the Bible. 
 
Is a day in the Bible always literally 24 hours in length? Genesis 2:4 speaks of "the day that Jehovah God made 
earth and heaven." This one day encompasses all six of the creative days of Genesis chapter 1. According to 
Bible usage, a day is a measured period of time and can be a thousand years or many thousands of years. The 
Bible's creative days allow for thousands of years of time each. Further, the earth was already in existence 
before the creative days began. (Genesis 1:1) On this point, therefore, the Bible account is compatible with true 
science.—2 Peter 3:8. 
 
Commenting on claims that the creative days were only 24 literal hours in length, molecular biologist Francis 
Collins remarks: "Creationism has done more harm to serious notions of belief than anything in modern 
history." 

 
 

Why I Believe The Bible 
http://www.watchtower.org/e/20040122a/article_01.htm 

In my years of doing scientific research, I have never encountered a conflict between a proved scientific fact and 
a teaching of the Bible. Often, seeming conflicts are caused by a lack of knowledge—either of a scientific 
teaching or of what the Bible really says. For example, some scientists and others erroneously think that the 
Bible teaches that plants, animals, and humans all developed on earth within six literal 24-hour days. This would 
be in conflict with known scientific facts. But the Bible does not teach that. Rather, it reveals that the creative 
“days” encompass thousands of years.  
 
 

Does Science Contradict the Genesis Account? 
http://www.watchtower.org/e/200609a/article_01.htm 

MANY people claim that science disproves the Bible’s account of creation. But the real contradiction is 
between science and, not the Bible, but the opinions of so-called Christian Fundamentalists. Some of these 
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groups falsely assert that according to the Bible, all physical creation was produced in six 24-hour days some 
10,000 years ago. 

 
The Bible, however, does not support such a conclusion. If it did, then many scientific discoveries over the past 
hundred years would indeed discredit the Bible. A careful study of the Bible text reveals no conflict with 
established scientific facts. For that reason, Jehovah’s Witnesses disagree with “Christian” Fundamentalists and 
many creationists. The following shows what the Bible really teaches. 
 
 

When Was “the Beginning”? 
The Genesis account opens with the simple, powerful statement: “In the beginning God created the heavens and 
the earth.” (Genesis 1:1) Bible scholars agree that this verse describes an action separate from the creative days 
recounted from verse 3 onward. The implication is profound. According to the Bible’s opening statement, the 
universe, including our planet Earth, was in existence for an indefinite time before the creative days began. 
 
Geologists estimate that the earth is approximately 4 billion years old, and astronomers calculate that the 
universe may be as much as 15 billion years old. Do these findings—or their potential future refinements—
contradict Genesis 1:1? No. The Bible does not specify the actual age of “the heavens and the earth.” Science 
does not disprove the Biblical text. 
 
 

How Long Were the Creative Days? 
What about the length of the creative days? Were they literally 24 hours long? Some claim that because 
Moses—the writer of Genesis—later referred to the day that followed the six creative days as a model for the 
weekly Sabbath, each of the creative days must be literally 24 hours long. (Exodus 20:11) Does the wording of 
Genesis support this conclusion? 
 
No, it does not. The fact is that the Hebrew word translated “day” can mean various lengths of time, not just a 
24-hour period. For example, when summarizing God’s creative work, Moses refers to all six creative days as 
one day. (Genesis 2:4) In addition, on the first creative day, “God began calling the light Day, but the darkness 
he called Night.” (Genesis 1:5) Here, only a portion of a 24-hour period is defined by the term “day.” Certainly, 
there is no basis in Scripture for arbitrarily stating that each creative day was 24 hours long. 
 
How long, then, were the creative days? The wording of Genesis chapters 1 and 2 indicates that considerable 
lengths of time were involved. 
 
 

Creations Appear Gradually 
Moses wrote his account in Hebrew, and he wrote it from the perspective of a person standing on the surface of 
the earth. These two facts, combined with the knowledge that the universe existed before the beginning of the 
creative periods, or “days,” help to defuse much of the controversy surrounding the creation account. How so? 
  
A careful consideration of the Genesis account reveals that events starting during one “day” continued into one 
or more of the following days. For example, before the first creative “day” started, light from the already 
existing sun was somehow prevented from reaching the earth’s surface, possibly by thick clouds. (Job 38:9) 
During the first “day,” this barrier began to clear, allowing diffused light to penetrate the atmosphere.* 
 
On the second “day,” the atmosphere evidently continued to clear, creating a space between the thick clouds 
above and the ocean below. On the fourth “day,” the atmosphere had gradually cleared to such an extent that the 
sun and the moon were made to appear “in the expanse of the heavens.” (Genesis 1:14-16) In other words, from 
the perspective of a person on earth, the sun and moon began to be discernible. These events happened 
gradually. 
 
The Genesis account also relates that as the atmosphere continued to clear, flying creatures—including insects 
and membrane-winged creatures—started to appear on the fifth “day.” However, the Bible indicates that during 
the sixth “day,” God was still in the process of “forming from the ground every wild beast of the field and every 
flying creature of the heavens.”—Genesis 2:19. 
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Clearly, the Bible’s language makes room for the possibility of some major events during each “day,” or 
creative period, to have occurred gradually rather than instantly, perhaps some of them even lasting into the 
following creative “days.” 
 
 

Enjoy Our Beautiful Earth 
http://www.watchtower.org/e/20070215/article_01.htm 

For countless millions of years, the gravitational force of the sun has held the earth and other planets in stable 
orbits. And, as students learn in school, the whole solar system moves in orbit around the center of our Milky 
Way galaxy. But in our galaxy the sun is just one of more than 100 billion stars making this journey together. 
 
 

The Genesis Account of Creation 
http://www.watchtower.org/e/20070215/article_02.htm 

“In the beginning God created the heavens and the earth.” (Genesis 1:1) The Bible’s opening words refer to the 
creation of our solar system, including our planet, as well as that of the stars in the billions of galaxies that make 
up our universe. According to the Bible, at one time the earth’s surface was “formless and waste.” There were 
no continents and no productive land. But the next words highlight what scientists say is the most important 
requirement for a life-sustaining planet—an abundance of water. God’s spirit was “moving to and fro over the 
surface of the waters.”—Genesis 1:2. 
 
For surface water to remain liquid, a planet must be the right distance from its sun. “Mars is too cold, Venus is 
too hot, Earth is just right,” explains planetary scientist Andrew Ingersoll. Similarly, for the growth of 
vegetation, there must be sufficient light. And significantly, the Bible account reports that during an early 
creative period, God caused the sun’s light to penetrate dark clouds of water vapour that enveloped the ocean 
like a “swaddling band” around a baby.—Job 38:4, 9; Genesis 1:3-5. 
 
In the next verses of Genesis, we read that the Creator produced what the Bible calls “an expanse.” (Genesis 
1:6-8) This expanse is filled with gases making up earth’s atmosphere. 
 
The Bible then explains that God changed the formless surface of the earth to make dry land. (Genesis 1:9, 10) 
He evidently caused earth’s crust to buckle and move. As a result, deep troughs may have been formed and 
continents pushed out of the ocean.—Psalm 104:6-8. 
 
At some unspecified time in earth’s past, God created microscopic algae in the oceans. Using energy from the 
sun, these self-reproducing one-celled organisms began to convert carbon dioxide into food while releasing 
oxygen into the atmosphere. This marvellous process was hastened during a third creative period by the creation 
of vegetation that eventually covered the land. Thus the amount of oxygen in the atmosphere increased, which 
would make it possible for man and animals to sustain their lives by breathing.—Genesis 1:11, 12. 
 
To make the land productive, the Creator caused a variety of micro organisms to live in the soil. (Jeremiah 
51:15) These tiny creatures break down dead matter, recycling elements that plants use to grow. Special types of 
soil bacteria capture nitrogen from the air and make this vital element available to plants so that they can grow. 
Amazingly, an average handful of fertile soil may contain six billion micro organisms! 
 
Genesis 1:14-19 describes the forming of the sun, moon, and stars in a fourth creative period. At first glance, 
this might seem to contradict the foregoing Scriptural explanation. Bear in mind, however, that Moses, the 
writer of Genesis, penned the creation account from the viewpoint of an earthly observer, had one been present. 
Apparently, the sun, moon, and stars became visible through earth’s atmosphere at that time. 
 
The Genesis account assigns the appearance of sea creatures to a fifth creative period and that of terrestrial 
animals and of man to a sixth.—Genesis 1:20-31. 
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The Watchtower Magazine 
In recent times, some fundamentalist religions have put forward creationism as the answer to evolution. But in 
doing so, they make a claim that is both unscriptural and unbelievable. It is that the heavens, the earth, and 
everything on the earth were created by God in 6 days of 24 hours each -- yes, in just 144 literal hours! This 
teaching has caused many to ridicule the Bible. [The Watchtower, April 1, 1986, pp. 12-13] 
 
Is there a distinction between "creation" and "creationism"? Yes, there is. The word "creation," appearing some 
18 times in the New World Translation of the Holy Scriptures, properly refers to Jehovah's creative activity. 
(See, for example, Romans 1:20; 8:21; 2 Corinthians 5:17) The term "creationism" is not found in the Bible. 
Webster's Third New International Dictionary (1971) defines "creation" as "the act of creating," and 
"creationism" as "a doctrine or theory of creation." The same dictionary defines "ism" as "a distinctive doctrine, 
cause, system, or theory -- often used disparagingly." In these 1980's, "creationism" has become a true "ism" 
because of its adoption by political pressure groups, such as the Moral Majority. It is no longer a neutral term, 
but embodies extreme fundamentalist views of the Bible, such as the view that God created the earth and 
everything upon it in six days of 24 hours each. There are now more than 350 books in circulation setting out 
such "creationism" dogma. Jehovah's Witnesses reject the unreasonable theories of "creationism" in favour of 
what the Bible really teaches about "creation." For a more complete answer to the above question, please see the 
article entitled "Evolution, Creation, or Creationism -- Which Do You Believe?" on pages 12-15 of our 
companion magazine Awake! dated March 22, 1983. [The Watchtower, September 1, 1986, p. 30] 
 

 
Awake! Magazine 

Creationism involves belief that the earth was created in six literal days or, in some cases, that the earth was 
formed only about ten thousand years ago. Jehovah's Witnesses, while believing in creation, are not creationists. 
[Awake!, May 8, 1997, p. 12] 
 
Supporters of creationism wrote a definition that was incorporated in the Arkansas law and inserted in the 
judicial opinion. It includes the scientific evidence that there are limits to the changes within the kinds of living 
things that were originally created, and that mutations and natural selection do not suffice to change one species 
into another. It also asserts that the earth and everything that lives on it are the result of a recent act of creation, 
and that all the geologic strata with their fossils resulted from a single worldwide Flood. [Awake!, March 8, 
1983, pp. 12-13] 
 
From the testimony given in the trial, it is manifest that the scientific evidence for creation was not really 
presented in clear confrontation with evolution. Instead, it was lost to sight in clashes over side issues, 
particularly two tenets of creationism that had been written into the law: 1. That creation took place only a few 
thousand years ago. 2. That all geologic strata were formed by the Biblical Deluge. Neither of these dogmas is 
really crucial to the central question of whether living things were created or not. They are merely doctrines held 
by the members of a few churches, notably the Seventh-Day Adventists, who form the core of the group that 
sponsored the law. When these sectarian beliefs were written into the law as something that must be taught in 
public schools, that law was foredoomed to be declared unconstitutional. [Awake!, March 22, 1983, pp. 12-13] 
 
But does the legal defeat of scientific creationism, as this movement is known, reflect unfavourably on the 
Bible? Are the doctrines of recent creation and a diluvial origin of geologic strata found in God's Word?  
An informed Bible student would answer, No. While the Bible clearly states that the heavens and the earth and 
everything in them were created by God, it does not say when those things were created. Most of the defense 
witnesses were shackled by the religious dogma that the six creative days in Genesis were all encompassed in a 
period of 144 hours. This harks back to an erroneous fundamentalist teaching that was not challenged by the 
science of the 17th century, but that is no longer tenable in the light of present knowledge. The Bible itself does 
not set any such time limit on the days of creation. [Awake!, March 22, 1983, pp. 12-13] 
 
With the basic point established that the Bible text does not conflict with scientific theories about the age of the 
universe, we may also leave open the question of the age and origin of geologic strata. The Bible says nothing at 
all about the formation of sedimentary layers, whether at the time of the Flood or earlier. All the voluminous 
writings of creationists on this subject, which came under critical examination in the trial, have been motivated 
by the desire to reconcile the existence of the geologic column and its fossils, dinosaurs and all, with their claim 
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for a 6- to 10-thousand-year age of the earth. If this claim is invalid, all the rest of the argument is beside the 
point. [Awake!, March 22, 1983, p. 14] 
  
 

The Genesis Creation Account 
However, Jehovah’s Witnesses are not what you might think of as creationists. Why not? First, many 
creationists believe that the universe and the earth and all life on it were created in six 24-hour days some 
10,000 years ago. [Awake, September 2006, Page 3] 
 
But the real contradiction is between science and, not the Bible, but the opinions of so-called Christian 
Fundamentalists. Some of these groups falsely assert that according to the Bible, all physical creation was 
produced in six 24-hour days some 10,000 years ago. [Awake, September 2006, Page 18] 
 
The Bible, however, does not support such a conclusion. If it did, then many scientific discoveries over the past 
hundred years would indeed discredit the Bible. A careful study of the Bible text reveals no conflict with 
established scientific facts. For that reason, Jehovah’s Witnesses disagree with “Christian” Fundamentalists and 
many creationists. The following shows what the Bible really teaches. [Awake, September 2006, Page 18]  
 
The Genesis account opens with the simple, powerful statement: “In the beginning God created the heavens and 
the earth.” (Genesis 1:1) Bible scholars agree that this verse describes an action separate from the creative days 
recounted from verse 3 onward. The implication is profound. According to the Bible’s opening statement, the 
universe, including our planet Earth, was in existence for an indefinite time before the creative days began. 
[Awake, September 2006, Page 19] 
 
Geologists estimate that the earth is approximately 4 billion years old, and astronomers calculate that the 
universe may be as much as 15 billion years old. Do these findings-or their potential future refinements-
contradict Genesis 1:1? No. The Bible does not specify the actual age of “the heavens and the earth.” Science 
does not disprove the Biblical text. [Awake, September 2006, Page 19] 
 
How long, then, were the creative days? The wording of Genesis chapters 1 and 2 indicates that considerable 
lengths of time were involved. [Awake, September 2006, Page 19] 
 
Clearly, the Bible’s language makes room for the possibility of some major events during each “day,” or 
creative period, to have occurred gradually rather than instantly, perhaps some of them even lasting into the 
following creative “days.” [Awake, September 2006, Page 20] 
 
My science textbook says that the earth and the solar system have been in existence for billions of years. The 
Bible does not comment on the age of the earth or the solar system. What it says is compatible with the thought 
that the universe may well have been in existence for billions of years before the beginning of the first creative 
“day.”-Genesis 1:l-2. [Awake, September 2006, Page 28] 
 
My teacher says that the earth could not have been created in just six days. The Bible does not state that each of 
the six creative “days” was a literal 24-hour period. For more information, see pages 18-20 of this magazine. 
[Awake, September 2006, Page 28] 
 
 

Luminaries 
Insight Into The Scriptures, 1988, Volume 2, Page 284 

A source of light; a lamp; a heavenly body from which the earth receives light. The Genesis account relates that 
during the fourth creative "day," God caused luminaries to "come to be in the expanse of the heavens." (Genesis 
1:14, 19) This does not indicate the coming into existence of light (Heb., 'ohr) itself, since this is shown to have 
existed previously. (Genesis 1:3) Nor does it state that the sun, moon, and stars were created at this point. The 
initial verse of the Bible states: "In the beginning God created the heavens and the earth." (Genesis 1:1) Thus the 
heavens with their celestial bodies, including the sun, existed for an undetermined period of time prior to the 
processes and events stated as occurring during the six creative periods described in the following verses of the 
first chapter of Genesis. 
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It should be noted that, whereas Genesis 1:1 states that God "created" (Hebrew, “bara") the heavens and the 
earth in the beginning, verses 16 and 17 state that, during the fourth creative "day," "God proceeded to make 
[Hebrew, a form of 'asah'] the two great luminaries, the greater luminary for dominating the day and the lesser 
luminary for dominating the night, and also the stars. Thus God put them in the expanse of the heavens to shine 
upon the earth." The Hebrew word asah, often translated "make," can mean simply to establish (2 Samuel 7:11), 
appoint (Deuteronomy 15:1), form (Jeremiah 18:4), or prepare (Genesis 21:8). 
 
Thus the record here states what the already existing sun, moon, and stars now became in relation to planet 
Earth. On the first "day" light (Hebrew, 'ohr’) evidently gradually penetrated the cloud layers still enveloping 
the earth and would have become visible to an earthly observer, had he been present. (Genesis 1:3) On the 
fourth "day" things changed. The statement that "God put them in the expanse of the heavens" on that day 
expresses the fact that God caused the sources of light (Hebrew, maohr), namely, the sun, moon, and stars, to 
become discernible in the expanse. Their purpose was to "make a division between the day and the night" and to 
"serve as signs and for seasons and for days and years." In addition to being signs of God's existence and 
majesty, their movements such luminaries enable man to mark accurately the natural seasons, days, and years.—
Genesis 1:14-18; Psalm 74:16; 148:3. 
 
The same Hebrew word (maohr) is used with reference to the light-bearing equipment in the tabernacle, which 
employed lighted oil as the means for producing illumination. (Exodus 25:6; 27: 20; 35:8, 14, 28; Leviticus 
24:2; Numbers 4:9) At Proverbs 15:30 it is used figuratively in the expression "brightness of the eyes." Egypt is 
prophetically warned of a withdrawal of all light by Jehovah s darkening and beclouding all the "luminaries 
[form of maohr] of light ['ohr] in the heavens. —Ezekiel 32:2, 7, 8. 
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Insight Into The Scriptures, 1988, Volume 2, Page 1032 

Is There A Creator?, 2006, Page 23, 86‐87, 91‐93 

Reasoning From The Scriptures, 1989, Page 88 

The New Creation, 1904, Pastor Charles Russell, pages 18, 19 

The Watchtower, April 1, 1986, pages 12‐13 

The Watchtower, September 1, 1986, page 30 

The Watchtower—September 1, 1994, Page 6 

http://www.watchtower.org/e/20020608/article_01.htm 

http://www.watchtower.org/e/20040122a/article_01.htm 
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SDA Information Sources 
Seventh Day Adventist Jehovah Witness Sources 

Indefinite Time Interval Indefinite Time Interval 

SDA Bible Commentary, Vol. 12, Page 419. The New Creation, 1904, pages 18, 19 
  “Creation,” 1927, Judge Rutherford, Page 14, 27 
  Evolution Or By Creation?, Chapter 3, 1985 Edition 
  Evolution Or Creation, 1985, Page 26 
  Aid To Bible Understanding, Page 476 
  Awake, September 2006, Page 19 
  Awake, September 2006, Page 28 

Two Stage Creation Two Stage Creation 

Radiometric Dating, L. J. Gibson, Page 4, 5. The New Creation, 1904, pages 18, 19 
Record, March 11, 1995, Pages 6-9 “Creation,” 1927, Judge Rutherford, Page 14, 27 
God’s Creation, Pacific Press, 1999, Page 33.  Evolution Or By Creation?, Chapter 3, 1985 Edition 
www.grisda.org/origins/08020.pdf Evolution Or Creation, 1985, Page 26 
www.grisda.org/origins/19087.pdf Aid To Bible Understanding, Page 476 
www.grisda.org/origins/17086.htm Awake, September 2006, Page 19 

  

Awake, September 2006, Page 28 
5 Billion Year Gap 5 Billion Year Gap 

Record March 11, 1995, Pages 6-9 http://www.watchtower.org/e/20020608/article_01.htm 

Radiometric Dating, L. J. Gibson, Page 4, 5. http://www.watchtower.org/e/200609a/article_01.htm 

  Evolution Or By Creation?, Chapter 3, 1985 Edition 
  Evolution Or Creation, 1985, Page 26 
  All Scripture Inspired, 1990, Page 14 
  Aid To Bible Understanding, Page 476 
  Reasoning From The Scriptures, 1989, Page 88 
  Awake, September 2006, Page 19 

Genesis 1:1 = Universe Genesis 1:1 = Universe 

God’s Creation, Pacific Press, 1999, Page 33.  http://www.watchtower.org/e/20070215/article_02.htm 

  http://www.watchtower.org/e/200609a/article_01.htm 

  Awake, September 2006, Page 19 
Gap Between Genesis 1:1 and Genesis 1:3 Gap Between Genesis 1:1 and Genesis 1:3 

SDA Bible Commentary, Vol. 12, Page 419. “Creation,” 1927, Judge Rutherford, Page 37 
Record, March 11, 1995, Pages 6-9 Evolution Or Creation, 1985, Page 26 
www.grisda.org/origins/17086.htm Awake, September 2006, Page 19 
www.grisda.org/georpts/2108.htm   
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Complete Watchtower Articles 
Creation Of The Earth:  Measuring Its Age:  

Aid To Bible Understanding, page 476;  Awake!, 1939, May/3, page 21 

Awake!, 1952, June/22, page 5‐9;   Awake!, 1946, January/16, page 16‐17;  

Awake!, 1956, July/8, page 14;   Awake!, 1948, November/22, page 24‐26;  

Awake!, 1961, May/22, page 23;   Awake!, 1952, August/8, page 17‐19;  

Awake!, 1963, April/22, page 4‐7;   Awake!, 1952, February/22, page 13‐16;  

Awake!, 1963, May/22, page 31;   Awake!, 1952, February/8, page 14‐20;  

Awake!, 1963, October/8, page 6‐9;   Awake!, 1954, November/22, page 20;  

Awake!, 1964, May/8, page 7;   Awake!, 1956, November/22, page 8‐11;  

Awake!, 1967, April/22, page 29   Awake!, 1958, April/22, page 22;  

Awake!, 1971, January/8, page 5;   Awake!, 1958, March/8, page 12‐15;  

Basis For Belief, page 21‐22;   Awake!, 1962, October/22, page 9‐11;  

Did Man Get Here By Evolution?, page 97;   Awake!, 1967, April/22, page 14‐16;  

Evolution Versus New World, page 35‐36;   Awake!, 1968, June/22, page 30;  

Let Your Name Be Sanctified, page 14;   Awake!, 1969, November/8, page 29  

Life‐ How Did It Get Here?, page 128‐141;   Awake!, 1972, April/8, page 15;  

New Heavens And New Earth, page 34‐53;   Awake!, 1973, May/8, page 19;  

Paradise Lost And Regained, page 9‐13;   Awake!, 1986, Sep/22, page 17‐20, 27 

Truth Makes You Free, page 54‐68   Basis For Belief, page 21‐22;  

The Watchtower 1962, page 165, 426;   Is The Bible God’s Word?, page 27‐29;  

The Watchtower 1976, page 681‐682;   Life‐ How Did It Get Here?, page 26;  

The Watchtower, 1944, page 180;   New Heavens And New Earth, page 34‐35;  

The Watchtower, 1950, page 423;   Reasoning From The Scriptures, page 88;  

The Watchtower, 1956, page 723‐724;   The Watchtower, 1952, page 644;  

The Watchtower, 1961, page 390‐391;   The Watchtower, 1953, page 675;  

The Watchtower, 1963, page 459‐460;   The Watchtower, 1956, page 723‐724; 

The Watchtower, 1970, page 119;  The Watchtower, 1965, page 741;  

The Watchtower, 1944, page 180;     

The Watchtower, 1950, page 423;   Creation Of Dinosaurs: 
The Watchtower, 1956, page 723‐724;   Awake!, 1990, February/8, pages 4‐5, 10‐11 

The Watchtower, 1961, page 390‐391;     

The Watchtower, 1963, page 459‐460;     

The Watchtower, 1970, page 119;    
 

Adventists And Genesis 53



The Age Of The Earth Is The Age Of Mankind 

 

The Age Of The Earth Is The Age Of Mankind 
 
 
 
 
Genesis 1:1    In the BEGINNING God created the heavens and the Earth. 
 
Isaiah 40:21    Laid the foundations in the BEGINNING. 
Have you not known? Have you not heard? Has it not been told you from the beginning? Have you not 
understood from the foundations of the earth? 
 
Hebrews 1:10‐11  Made the foundations in the BEGINNING. 
10 And, Thou, Lord, in the beginning has laid the foundation of the earth; and the heavens are the works of your 
hands: 11 They shall perish; but you remain; and they all shall wax old as does a garment; 
 
Exodus 20:8‐11    Made the planet IN the six days ‐ not before the six days. 
8 Remember the Sabbath day, to keep it holy. 9 Six days shall you labour, and do all your work: 10 But the 
seventh day is the Sabbath of the LORD your God: in it you shall not do any work, you, nor your son, nor your 
daughter, your manservant, nor your maidservant, nor your cattle, nor your stranger that is within your gates: 11 
For in six days the LORD made heaven and earth, the sea, and all that in them is, and rested the seventh day: 
wherefore the LORD blessed the Sabbath day, and hallowed it. 
 
Psalm 102:25    Made the Earth in the BEGINNING. 
Of old has you laid the foundation of the earth: and the heavens are the work of your hands. 
 
Isaiah 51:13,16    Made it in Genesis 1:1. 
13 And forget the LORD your maker, that has stretched forth the heavens, and laid the foundations of the earth; 
and has feared continually every day because of the fury of the oppressor, as if he were ready to destroy? and 
where is the fury of the oppressor? 16 And I have put my words in your mouth, and I have covered you in the 
shadow of mine hand, that I may plant the heavens, and lay the foundations of the earth, and say unto Zion, 
Thou art my people. 
 
John 8:44    Man fell at the BEGINNING (Genesis 3:1). 
You are of your father the devil, and the lusts of your father you will do. He was a murderer from the beginning, 
and abode not in the truth, because there is no truth in him. When he speaks a lie, he speaks of his own: for he is 
a liar, and the father of it. 
 
John 1:1‐3    Jesus in the BEGINNING (John 1:3,10, Exodus 20:8‐11). 
1 In the beginning was the Word, and the Word was with God, and the Word was God. 2 The same was in the 
beginning with God. 3 All things were made by him; and without him was not any thing made that was made. 
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The Jehovah Witness Two Stage Creation Model

Stage 1 Stage 1

Stage 2 Stage 2

God  Created Jesus
Billions Of Years Ago

Jesus Created All Other Things

God  Created The Earth
Billions Of Years Ago

God  Created Life On Earth

 

1. Exodus 20:811   
  
The Earth was made IN the creation week not BEFORE it. All the atoms in the Earth (“all that is in it” ‐ 
Hebrew) were made in the literal week. 
 
 

Genesis 1:1 Genesis 1:26

4,000 BC 4,000 BC

The Literal Week

0.00023% Earth History

The Age Of The Earth Is The Age Of Mankind

SDA Bible Commentary, Volume 1, Section 1, “Genesis And Science”

God Created The Earth God Created Mankind

Man has lived on Earth for 99.99977% of Earth’s history.

6,000 Years

2008 AD

2008 AD

99.99977% Earth History

Matthew 19:4‐6, Mark 10:6 

Kingdom prepared for you from the foundation of the world. Matthew 25:34
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2. Exodus 20:811   
The Earth as old as the Sabbath. Mark 2:28 ‐ Made for Man. This text is a Direct quote from Genesis 
1:1‐3 
 

3. Exodus 31:17,18   
17 It is a sign between me and the children of Israel for ever: for in six days the LORD made heaven and earth, 
and on the seventh day he rested, and was refreshed. 18 And he gave unto Moses, when he had made an end of 
communing with him upon mount Sinai, two tables of testimony, tables of stone, written with the finger of God. 
 
The heavens and Earth were made IN the creation week [Psalm 146:6]. Not millions of years before. 
 

Genesis 1:1 Genesis 1:26

4,500, 000 BC 4,000 BC

4,500 Million Years 6,000 Years

The Soft Gap Theory

God Created The Earth God Created Mankind

Man has not lived on Earth for 99.9998% of Earth’s history.

4,000 BC

Genesis 1:3

0.0001% Earth’s History

Man has lived on Earth for 0.0001% of Earth’s history.

99.9998% Earth’s History

 

4. Psalm 33:69     
6 By the word of the LORD were the heavens made; and all the host of them by the breath of his mouth. 7 He 
gathered the waters of the sea together as an heap: he laid up the depth in storehouses. 8 Let all the earth fear the 
LORD: let all the inhabitants of the world stand in awe of him. 9 For he spoke, and it was done; he commanded, 
and it stood fast. 
 
God’s miracles are instantaneous (1 Corinthians 15:52). Direct reference to Ex 20:8‐11. 
 

5. Proverbs 8:2931 
29 When he gave to the sea his decree, that the waters should not pass his commandment: when he appointed 
the foundations of the earth: 30 Then I was by him, as one brought up with him: and I was daily his delight, 
rejoicing always before him; 31 Rejoicing in the habitable part of his earth; and my delights were with the sons 
of men. 
 
The foundations of the Earth are as old as mankind. 
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6. Isaiah 41:4     
Who has wrought and done it, calling the generations from the beginning? I the LORD, the first, and with the 
last; I am he. 
 
According to the Bible there have been human generations since the very beginning. If Genesis 1:1 
took place millions of years ago you have a problem. 

 

7. Isaiah 41:26, 48:3     
41:26 Who has declared from the beginning, that we may know? And beforetime, that we may say, He is 
righteous? Yes, there is none that shows, yes, there is none that declares, yes, there is none that hears your 
words. 
 
48:3 I have declared the former things from the beginning; and they went forth out of my mouth, and I showed 
them; I did them suddenly, and they came to pass. 
 
God  spoke  to man  since  the  beginning. Who was God  declaring  to  if  the  planet was  lifeless  for 
millions of years? God’s prophets have been here since the Earth began. This verse states that God 
caused them to hear His voice. Who were the ‘them’ millions of years before the literal week? 
 

8. Isaiah 64:4     
For since the beginning of the world men have not heard, nor perceived by the ear, neither has the eye seen, O 
God, beside you, what he has prepared for him that waits for him. 
 
This verse in clear about man being here since the very beginning. 
 

9. Zechariah 12:1 
The burden of the word of the LORD for Israel, said the LORD, which stretches forth the heavens, and lays the 
foundation of the earth, and forms the spirit of man within him. 
 
Laid the foundations in Adam’s era. 
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Revelation 13:8 ‐ And all that dwell upon the earth shall worship him, whose names are not written in the book of life of 
the Lamb slain from the foundation of the world. 

Revelation 17:8 ‐Whose names were not written in the book of life from the foundation of the world.

Origin Of Sin TodayThe Lamb slain from the foundation of the world.

Sin Began Billions Of Years Ago?

Sin Began Only 6,000 Years Ago!

4,500 Million Years?

 

 

 

 

10. Matthew 13:35 
That it might be fulfilled which was spoken by the prophet, saying, I will open my mouth in parables; I will 
utter things which have been kept secret from the foundation of the world. 
 
Who was God keeping secrets from if Man was not here at the Earth’s foundations? 
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Isaiah 41:4 
Who has wrought and done it, calling the generations from the beginning? I the LORD, the first, and with the last; I am he.

Origin Of Man TodayCalling the generations from the beginning

The Human Race Began Billions Of Years Ago?

The Human Race Began Only 6,000 Years Ago!

4,500 Million Years?

 

11. Matthew 19:46  
4 And he answered and said unto them, Have you not read, that he which made them at the beginning made 
them male and female, 5 And said, For this cause shall a man leave father and mother, and shall cleave to his 
wife: and they twain shall be one flesh? 6 Wherefore they are no more twain, but one flesh. What therefore God 
has joined together, let not man put asunder. 
 
Why does  Jesus  state  that God made Adam and Eve  in  the beginning  if  the beginning was 5,000 
million years before hand. Adam would have arrived only in the last 0.0000001 % of Earth’s history. 
Man has been here since the very beginning of creation. This wipes out the idea that the Earth was 
here millions of years as a lifeless planet. The Bible also states that Marriage has been here since the 
beginning.  Why  does  Jesus  put  together  the  creation  of  mankind  (Genesis  1:26‐31)  with  the 
beginning (Genesis 1:1) as one time event?  
 

12. Matthew 25:34   
Then shall the King say unto them on his right hand, Come, you blessed of my Father, inherit the kingdom 
prepared for you from the foundation of the world: 
 
The Bible teaches that the Plan of salvation has been here since the Earth began. This is meaningless 
if it were a lifeless planet. 
 

13. Mark 10:6 
6 But from the beginning of the creation God made them male and female. 7 For this cause shall a man leave his 
father and mother, and cleave to his wife; 8 And they twain shall be one flesh: so then they are no more twain, 
but one flesh. 
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Why does  Jesus  state  that God made Adam and Eve  in  the beginning  if  the beginning was 5,000 
million years before hand. Adam would have arrived only in the last 0.0000001 % of Earth’s history. 
Man has been here since the very beginning of creation. This wipes out the idea that the Earth was 
here millions of years as a lifeless planet. The Bible also states that Marriage has been here since the 
beginning.  Why  does  Jesus  put  together  the  creation  of  mankind  (Genesis  1:26‐31)  with  the 
beginning (Genesis 1:1) as one time event? 
 

14. Mark 13:19 
For in those days shall be affliction, such as was not from the beginning of the creation which God created unto 
this time, neither shall be. 
 
This verse is meaningless unless Human suffering has been here since the beginning. 
 

15. Luke 1:70     
As he spoke by the mouth of his holy prophets, which have been since the world began: 
 
This verse is clear that God’s prophets have been here since the very beginning ‐ Genesis 1:1. 
 

16. Luke 11:50,51   
50 That the blood of all the prophets, which was shed from the foundation of the world, may be required of this 
generation; 51 From the blood of Abel unto the blood of Zacharias, which perished between the altar and the 
temple: verily I say unto you, It shall be required of this generation. 
 
The Earth  is as old as Abel. Abel has been here  since  the  foundation of  the world. Hebrews 1:10 
states that God laid the foundations of the earth in the beginning. 
 

17. John 8:44 
You are of your father the devil, and the lusts of your father you will do. He was a murderer from the beginning, 
and abode not in the truth, because there is no truth in him. When he speaks a lie, he speaks of his own: for he is 
a liar, and the father of it. 
 
This verse states that Satan was a deceiver from the beginning. Who was Satan deceiving billions of 
years before the creation week? The beginning is obviously the beginning of the creation week when 
God made Adam. 
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John 8:44

Origin Of Sin TodayHe was a murderer from the beginning.

Satan Sinned Billions Of Years Ago?

Sin Began Only 6,000 Years Ago!

4,500 Million Years?

 

18. John 9:32   
Since the world began was it not heard that any man opened the eyes of one that was born blind. 
 
This verse looses meaning unless Humans have been here since the world began. 
 

19. Acts 3:21   
Whom the heaven must receive until the times of restitution of all things, which God has spoken by the mouth 
of all his holy prophets since the world began. 
 
God’s prophets have been here since the Earth began. 
 
 

20. Hebrews 4:3, 4   
3 For we which have believed do enter into rest, as he said, As I have sworn in my wrath, if they shall enter into 
my rest: although the works were finished from the foundation of the world. 4 For he spoke in a certain place of 
the seventh day on this wise, And God did rest the seventh day from all his works. 
 
All of God’s creative works were finished when He made the foundations of the Earth. This means 
that  there was no second creation period  later on as put  forward by  the Gap Theory. Genesis 1:1 
therefore marked  the beginning of  the  literal week  as  all His works were  completed  in  the  time 
period that includes verse 1. If God was creating the Earth millions of years ago and all His creative 
works finished there and then no creative works could have taken place during the literal week as all 
his works were finished millions of years before at the initial foundation of the world. 
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Rock Formation Method Samples BILLION YEARS 
Godthaab Rb-Sr 23 2.53 ± 0.03 

Rb-Sr 3 2.52 ± 0.03 
Pb-Pb 23 2.58 ± 0.08 
U-Pb 7 2.53 ± 0.03

Bjorncoen Pb-Pb 11 3.02 ± 0.26 
Rb-Sr 11 2.98 ± 0.05 
Rb-Sr 14 2.94 ± 0.09

Buksefjord Rb-Sr 21 2.86 ± 0.09
Faeringeham Rb-Sr 8 2.73 ± 0.06 
Fiskenaesset Pb-Pb 9 2.82 ± 0.07 

U-Pb 5 2.80 ± 0.10 
Rb-Sr 11 2.84 ± 0.07 

Fredrikshaabs Isblink Rb-Sr 13 2.60 ± 0.12 
Godthaab U-Pb 5 2.82 ± 0.05

Rb-Sr 11 2.77 ± 0.19 
Godthaabsfjord Rb-Sr 11 2.86 ± 0.30 
Itivinga Rb-Sr 6 2.86 ± 0.06 
Nordland Pb-Pb 19 3.00 ± 0.07 
Sermilik Pb-Pb 11 3.00 ± 0.09 
Fiskenaesset Rb-Sr 4 2.75 ± 0.24 

Ar-Ar 1 2.83 ± 0.08
South of Godthaab Pb-Pb 15 2.76 ± 0.14
Arnitsoq U-Pb 9 3.60 ± 0.05 

U-Pb 8 3.6
Pb-Pb 13 3.56 ± 0.10 

Hebrews 4:3,4 ‐ For we which have believed do enter into rest, as he said, As I have sworn in my wrath, if they shall
enter into my rest: although the works were finished from the foundation of the world. For he spoke in a certain place of 

the seventh day on this wise, And God did rest the seventh day from all his works.

Genesis 1:1 Genesis 1:3Multiple Creation Episodes?

Multiple Creation Weeks Over Billions Of Years?

All God’s works were finished from the foundation of the world.

4,500 Million Years?

 

 

21. Hebrews 9:26   
For then must he often have suffered since the foundation of the world: but now once in the end of the world has 
he appeared to put away sin by the sacrifice of himself. 
 
Who was Christ  suffering  for millions of years before  the  creation week? Sinners have been here 
virtually (99.9999 % of Earth’s history) since the Earth’s foundations ‐ Romans 5:12. The foundations 
of the world mentioned in this verse is the beginning [Hebrews 1:10]. 
 

22. Hebrews 11:2 
Through faith we understand that the worlds were framed by the word of God, so that things which are seen 
were not made of things which do appear. 
 
No  pre‐existing  matter  used  in  the  literal  week.  A  Direct  quote  from  Ps  33:6,9.  Also  a  Direct 
reference to Exodus 20:8‐11, Genesis 1:1‐3 
 

23. Revelation 13:8, 17:8 
13:8 And all that dwell upon the earth shall worship him, whose names are not written in the book of life of the 
Lamb slain from the foundation of the world. 
 
17:8 The beast that you saw was, and is not; and shall ascend out of the bottomless pit, and go into perdition: 
and they that dwell on the earth shall wonder, whose names were not written in the book of life from the 
foundation of the world, when they behold the beast that was, and is not, and yet is. 
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The Plan of  salvation was needed  since  the beginning of  the Earth. Was Christ’s death necessary 
millions of years before the creation week? If so who were the people before the literal week He was 
to die for? These verses are clear that the Righteous and wicked have been on this planet since the 
very beginning. 
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Scientific Contradictions To The Book Of Genesis 
 

A. How Old Are Moon Rocks? 

According to Genesis 1:14-19 the Moon was made on day 4 of the creation week. According to radiometric dating methods the Moon is:

Thorium - Lead Dating = 4.87 to 28.14 Billion Years Old. 
Uranium-Lead Dating = 5.06 to 10.28 Billion Years Old. 
Lead - Lead Dating = 5 Billion Years Old. 
Potassium-Argon Dating = 2.1 to 17 Billion Years Old.
Earth And Planetary Science Letters, Volume 14, 1972, Page 281 ‐ 304

Mission Sample No. Rock Type Method Billion Years

 Apollo 11 10044 Low - K  Ar - Ar 3.69 
 Ar - Ar 3.66 
 Ar - Ar 3.66 
 Rb - Sr 3.62 

10062 Low - K  Ar - Ar 3.78 
 Ar - Ar 3.79 
 Sm - Nd 3.88 
 Rb - Sr 3.92 

 Apollo 17 72417  Dunite  Rb - Sr 4.47 
 Feldspar  Ar - Ar 4.22 
 Granitoid  U - Pb 4.36 
 Norite  Sm - Nd 4.26 
 Trocolite  Sm - Nd 4.26 
 Norite  Rb - Sr 4.33 

(The Age Of The Earth, G. Brent Dalrymple, Stanford University Press, California, 1991, 
Page 235‐239.)

The Moon was made on day 4 of the creation week.

 
According to current consensus the Moon is about 5 Thousand Million years old (18, 19, 20). 
 
Clyde Webster states that the Solar System is 4,500 million years old: 
 
“Is it possible that the beginning for the consolidation of our Solar System within the universe could have been 
4,500 million years ago? Does that impact on scripture? If I understand scripture properly, I have to come back 
and say NO.” (2). 
 
In an earlier book he states that the Solar System is only 6,000 years old: 
 
“These objections can be overcome if we interpret the fourth day of the creation week as addressing only our 
Solar System and not the entire Universe.” (10). 
 
Benjamin Clausen claims that some of the first SIX days listed in Genesis chapter 1 God did not create 
anything. The Bible states [Exodus 20:8-11] that God worked Six days and rested the Seventh. God did not rest 
on alternate days. This denies that the seventh day is the only day that God rested. It claims that some of the 
days are not part of the creation “week” but took place millions of years outside the week. If the creation week 
were only 5 days long it would not be a literal week. If God rested 2 days out of the seven you would have 2 
Sabbath days every week. 
 
“As noted above, this model may help significantly with the radiometric data. Leaving the Sun’s creation out of 
day 4 easily leads to leaving other creative activity out of the creation week.” [Benjamin Clausen, Geo-Science 
Reports, 1997.] 
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Radioactive Dating Of Moon Rocks 
 

Mission Rock type Method Billion Years    

Apollo 15 Anorthosite Clast Rb-Sr 4.42 
Apollo 16 Plagioclase Clast Ar-Ar 4.35 
Apollo 17 Dunite Clast Rb-Sr 4.47 
Apollo 17 Feldspathic Clast Ar-Ar 4.22 
    Ar-Ar 4.05 
Apollo 17 Norite Clast Sm-Nd 4.23 
Apollo 17 Anorthositic Gabro-Clast Ar-Ar 4.2 
Apollo 17 Anorthosite Clast Ar-Ar 4.23 
Apollo 17 Anorthosite Clast Ar-Ar 4.23 
Apollo 17 Troctolite Sm-Nd 4.26 
    Rb-Sr 4.51 
    Ar-Ar 4.19 ± 0.02  
    Ar-Ar 4.20 ± 0.03  
    Ar-Ar 4.19 ± 0.02  
Apollo 17 Norite Breccia Clast Sm-Nd 4.37 ± 0.07  
    Rb-Sr 4.33 ± 0.04  
    Ar-Ar 3.92 ± 0.03  
    Ar-Ar 3.99 ± 0.03  
    Ar-Ar 3.97 ± 0.03  
    Ar-Ar 3.90 ± 0.03  
Apollo 17 Norite Sm-Nd 4.34 ± 0.05  
    Sm-Nd 4.43 ± 0.05  
    Rb-Sr 4.29 ± 0.02  
    Ar-Ar 4.36 
Luna 20 Anorthosite Ar-Ar 4.40± 0.10  
  Anorthosite, Dark Ar-Ar 4.36 
  Anorthosite, Light Ar-Ar 4.51 

[“The Age Of The Earth,” Brent Dalrympe, Page 239] 
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B. How Old Are Meteorites? 
According to Genesis 1:14-19 the Solar System was made on day 4 of the creation week. According to modern 
dating methods these rocks are between 103 to 14,800 million years old (21). If all the meteorites were made at 
once according to Genesis 1:14-19, how is it that they all show different apparent ages? Was there a progressive 
creation of matter over billions of years? 
 
 
 

Meteorite Name Method BILLION YEARS 

Allende Ar-Ar 4.52 ± 0.02  
  Ar-Ar 4.53 ± 0.02  
  Ar-Ar 4.48 ± 0.02  
  Ar-Ar 4.55 ± 0.03  
  Ar-Ar 4.55 ± 0.03  
  Ar-Ar 4.57 ± 0.03  
  Ar-Ar 4.50 ± 0.02  
  Ar-Ar 4.56 ± 0.05 
ALH-77288 Ar-Ar 4.50 ± 0.08  
Butsura Ar-Ar 4.48 ± 0.06 
Guarena Rb-Sr 4.46 ± 0.08  
  Ar-Ar 4.44 ± 0.06  
Kernouve Ar-Ar 4.45 ± 0.06  
Menow Ar-Ar 4.48 ± 0.06  
Mt. Browne Ar-Ar 4.50 ± 0.06  
Ochansk Ar-Ar 4.48 ± 0.06  
Queen's Mercy Ar-Ar 4.49 ± 0.06  
Sutton Ar-Ar 4.50 ± 0.04  
Tieschitz Rb-Sr 4.52 ± 0.05  
Wellington Ar-Ar 4.42 ± 0.02  
ALH-761 Ar-Ar 4.49 ± 0.10  
ALHA-77015 Ar-Ar 4.51 ± 0.10  
Barwell Ar-Ar 4.45 ± 0.06  
Bjurbole Ar-Ar 4.51 ± 0.08  
Shaw Ar-Ar 4.43 ± 0.06  
  Ar-Ar 4.40 ± 0.06  
  Ar-Ar 4.29 ± 0.06  
Jelica Rb-Sr 4.42 ± 0.04  
Krahenberg Rb-Sr 4.60 ± 0.03  
Olivenza Rb-Sr 4.53 ± 0.16  
  Ar-Ar 4.49 ± 0.06  

(Reference 17, Page 286-291, 330) 
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C. How Old Are Pine Tree Fossils? 
According to Genesis 1:9-13 the plants were made on day 3 of the creation week. Lava flows in New Zealand 
have encased pine tree fossils that were dated to be 465,000 years old (22). 
 

GENESIS 1:9‐13

1:9 And God said, Let the waters under the 
heaven be gathered together unto one place, 
and let the dry land appear: and it was so.

1:10 And God called the dry land Earth; and 
the gathering together of the waters called he 
Seas: and God saw that it was good.

1:11 And God said, Let the earth bring forth 
grass, the herb yielding seed, and the fruit 
tree yielding fruit after his kind, whose seed is 
in itself, upon the earth: and it was so.

1:12 And the earth brought forth grass, and 
herb yielding seed after his kind, and the tree 
yielding fruit, whose seed was in itself, after 
his kind: and God saw that it was good.

1:13 And the evening and the morning were 
the third day.

 
 

D. How Long Have Humans Walked On The Earth? 
According to Genesis1:24-31 man was made on day 6 of the creation week. According to a recent article by 
Mary D. Leakey, human foot prints were found in volcanic ash deposits considered to be 3.6 Million Years Old 
(23) by the Potassium - Argon dating method (23). The foot prints are exactly identical to human foot prints 
despite the ape like drawings in the article. 
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E. How Long Have Apes Walked On The Planet? 
According to Genesis 1:24-31 apes were made on day 6 of the creation week. According to radiometric dating 
these fossils are over one million years old (24). 
 

According to Genesis 1:24‐31 apes were made 
on day 6 of the creation week.  According to 
radiometric dating these fossils are over one 

million years old 

(National Geographic, November 1985, Page 
589‐592.).

6,000 Years Old?

Millions Of Years Old?

How Long Have Apes Lived On Earth?

 
 

F. How Old Is Dry Land? 
According to Genesis 1:9-13 the dry land appeared on day 3 of the creation week. According to radiometric 
dating methods the Hawaiian Islands are between 1 to 6 million years old (25). 
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G. How Long Have Algae Lived On The Earth?  
According to Genesis 1:20-23 the water dwelling organisms were made on day 5 of the creation week. 
According to radioactive dating methods algae have lived on the Earth for at least 1800 million years (26). 
 
 

1800 Million Years Years Old? 600 Million Years Ago?
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H. How Old Is The Sun? 
According to Genesis 1:14-19 the Sun was made on day 4 of the creation week. According to modern dating 
methods the Sun is 5000 million years old (27). 
 

Is it possible that the beginning for
the consolidation of our solar system
within the universe could have been
four‐and‐a half billion years ago?
Does that impact on Scripture? If I
understand Scripture properly, I have
to come back and say, 'No.’ Thus it
seems reasonable, with everything I
know, that the beginning of our
world could have been four‐and‐a‐
half billion years ago.

RECORD,March 11, 1995, Page 6‐9

The Age Of The Solar System
According to Genesis 1:14‐19 the Sun was made 6,000 years ago on day 4 of the creation week. According to modern dating methods the Sun is 5000 million years old 

(Scientific American, July 1985, Page 67‐71.).

6,000 Years Old?

Or Billions Of Years Old?
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I. How Old Are Fossil Bearing Rocks? 
According to Genesis 1:1-31 life first appeared during the creation week. According to modern dating methods 
these rocks are millions of years old. (History Of The Earth, Don L. Eicher & A Lee McAlester, Prentice 
Hall Publishers, 1980, Page 103,120,165.). 
 
 

Fossil Zone Million Years Geologic Age 
Baculites chnolobalus 69.42 Early Maastrichtian 
Baculites, compressus 73.35 Late Campanian 

Exitelocerasjenneyi 74.76 Late Campanian 
Didymoceras stevensoni 75.37 Late Campanian 

Didymoceras nebrascense 75.89 Late Campanian 
Baculites obtusus 80.54 Mid Campanian 

Scaphites hippocrepis 81.71 Early Campanian 
Desmoscaphites bassleri 83.91 Late Santonian 
Boehmoceras assemblage 84.09 Late Santonian 

Inoceramus undulatoplicatus 84.88 Early Santonian 
Protexaniles bourgeoisiarms 86.92 Late Coniacian 

Scaphites preventricosus 88.34 Mid Coniacian 
Prionocyclus macombi 90.21 Mid Turoman 

Prionocyclus hyatti 90.51 Mid Turonian 
Vascoceras birchkyi 93.4 Early Turofflan 

Pseudaspidocerasflexuosum 93.25 Early Turofflan 
Neocardiocerasjudii 93.3 Late Cenomanian 

N. judii 93.78 Late Cenomanian 
N. judii 93.59 Late Cenomanian 

Euomphaloceras septemseriatum 93.49 Late Cenomanian 
Vascoceras diarlianum 93.9 Late Cenomanian 
Dunveganoceras pondi 94.63 Late Cenomanian 

Acanthoceras amphibolum 94.93 Mid Cenomanian 
Conlinoceras gilberti 95.78 Mid Cenomanian 

27 m below C- gilberti 95.86 Mid Cenomanian 
Neogastrophies cornutus 98.52 Early Cenomanian 

N. haasi 98.54 Early Cenomanian 
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J. How Old Are Meteor Craters? 
According to Genesis 1:1-13 dry land did not appear until day three of the creation week. Meteor craters would 
not have formed before this if the Earth was covered 100% with water. There are no meteor craters on the 
bottom of the ocean because a meteor would disintergrate when it hit the surface of the ocean 

Location  Meteor Crater  Years Old 

Arizona  Barringer Meteorite Crater  50,000 

Idaho  Beaverhead Crater  800,000,000 

Indiana  Kentland Crater  97,000,000 

Iowa  Manson Crater  74,000,000 

Kansas  Haviland Crater  1,000 

Kentucky  Middlesboro Crater  300,000,000 

Missouri  Weaubleau‐Osceola Crater  350,000,000 

New Jersey  Chesapeake Bay Crater  35,000,000 

Ohio  Serpent Mound Crater  320,000,000 

Utah  Upheaval Dome Crater  150,000,000 

Texas  Sierra Madera Crater  100,000,000 

Texas  Odessa Meteor Crater  40,000 

Tennessee  Flynn Creek Crater  20,000,000 

Wisconsin  Glover Bluff Meteor Crater  450,000,000 
 

http://www.touristinformationdirectory.com/craters/Meteor_Craters_Impact_Craters.htm 
 

According to Genesis 1:1-13 dry land did not appear until day three of the creation week. 
Meteor craters would not have formed before this if the Earth was covered 100% with water. 

There are no meteor craters on the bottom of the ocean because a meteor would disintegrate when it hit the surface of the ocean.

http://www.touristinformationdirectory.com/craters/Meteor_Craters_Impact_Craters.htm
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K. How Old Are Mountain Ranges?  
According to Genesis 1:9-13 the dry land appeared on day 3 of the creation week. According to radiometric 
dating methods they are up to 600 million years old (Radiometric Dating For Geologists, E. I. Hamilton, 
Interscience Publishers, London, 1968, Page 309.). 
 
 

 
 

African Mountain Range Ages

How Old Are Mountain Ranges?

Orogeny Age Orogeny Age Orogeny Age
Senegal 580 - 350 Mdagascar 800 - 450 Somalia 680 - 450
Sierra Leone 580 - 450 Zambia 800 - 450 Kenya 800 - 450
Mauritiana 680 - 350 Rhodesia 800 - 450 Malawi 800 - 350
Haggar 800 - 450 Egypt 530- 350 Congo 800 - 450
Dahomey 800 - 450 Cameroon 680 - 450 Cape 680 - 450
Central Africa 800 - 450 Uganda 450 - 580 Nigeria 800 - 350
Ethiopia 350 - 580 Tanzania 800 - 450 Angola 800 - 450

Millions Of Years

 
 
 

L. How Old Are Volcanic Eruptions? 
According to Genesis 1:9-13 the dry land appeared on day 3 of the creation week. According to radiometric 
dating methods volcanic ash is up to 600 million years old (Radiometric Dating For Geologists, E. I. 
Hamilton, Interscience Publishers, London,  1968, Page 309.). How could ash these deposits form under 
water? They must be less than 6,000 years old 
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Where there volcanic eruptions millions of years ago?

How Old Are Volcanic Eruptions?

Pacific Island Km's From Hawaii Age Million Years
Kilaeua 0 0

Mauna Kea 54 0.375
Kohala 100 0.93

East Maui 182 0.75
West Maui 220 1.32
East Molokai 256 1.76
West Molokai 280 1.9

Koolau 339 2.6
Waianie 379 3.7
Kauai 519 5.1
Nihoa 780 7.2

Un‐Named 913 9.6
Necker 1058 10.3

Le Perouse 1209 12
Brooks Bank 1256 13

Laysan 1818 19.9

Northhampton 1811 26.6
Midway 2932 27.7

Un‐Named 2600 28
Colohan 3128 38.6
Daikakuji 3993 92.9
Yuryaki 3520 93.9
Koko 3758 98.1
Ojin 9102 55.2

Nintoku 9799 59.6
Suiko 9860 69.7

 
 

M. How Old Are Sedimentary Rocks? 
According to Genesis 1:9-13 the dry land appeared on day 3 of the creation week. According to radiometric 
dating methods volcanic ash is up to 600 million years old (Radiometric Dating For Geologists, E. I. 
Hamilton, Interscience Publishers, London,  1968, Page 309.). How could ash these deposits form under 
water? They must be less than 6,000 years old. 
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No Gap In Genesis 1:1-3 
A. How Long Has Liquid Water Been On The Planet? 

According to Genesis 1:1-5 on day 1 of the creation week the Earth was covered with liquid water (Not Frozen). 
If the Earth had been here for million of years in darkness with no sunlight the water would have been frozen. 
 

1:1 In the beginning God created the heaven and the earth.

1:2 And the earth was without form, and void; and darkness was upon the face of the deep. 
And the Spirit of God moved upon the face of the waters.

1:3 And God said, Let there be light: and there was light.

1:4 And God saw the light, that it was good: and God divided the light from the darkness.

1:5 And God called the light Day, and the darkness he called Night. And the evening and the morning were the first day.

Genesis 1:1 Genesis 1:5

How Long Was Day One Of Creation?

Day One Was 24 Hours Long

12 Hours 12 Hours

Genesis 1:5

Evening Morning

DARKNESS was on the Earth God said “Let there be LIGHT”

 
 

B. Day One Was The First Day. 
Randall Younker states that the light on day one of the creation week was God (72). He also says that the Sun 
and Moon were in existence millions of years before the creation week (72). If the Earth had been spinning on 
its axis for millions of years and orbiting the Sun, the evening and the morning of day one would not have been 
the very first day. If this were so how could the Earth have been in darkness on day one with the Sun shining on 
it? 
 
 

C. God Said Let There Be Light 
If the Sun had been shining for millions of years on the Earth God would not have said let there be light when 
50% of the planets surface was already lit up. Some people say that the Sun and Moon existed millions of years 
before the creation week and during the week the light broke through on day 4. The Bible does not say this at 
all. Verses 14 to 18 use the same syntax as the other verses e.g.. 
 
 And God said . . . 
 And God said let there be . . .  
 And God made . . . 
 And God saw that it was good . . . 
 
Verses 14 to 19 state that the purpose of the Sun and Moon were for DAYS, SEASONS, SIGNS and YEARS to 
divide day from night. If the creation account in verses 14 to 19 took place millions of years before the creation 
week, than there were millions of sunrises, years, seasons and signs on the Earth before the literal week. 
 
Benjamin Clausen claims that some of the first SIX days listed in Genesis chapter 1 God did not create 
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anything. The Bible states [Exodus 20:8-11] that God worked Six days and rested the Seventh. God did not rest 
on alternate days. This denies that the seventh day is the only day that God rested. It claims that some of the 
days are not part of the creation “week” but took place millions of years outside the week. If the creation week 
were only 5 days long it would not be a literal week. If God rested 2 days out of the seven you would have 2 
Sabbath days every week. 
 
 

1:1 In the beginning God created the heaven and the earth.

1:2 And the earth was without form, and void; and darkness was upon the face of the deep. 
And the Spirit of God moved upon the face of the waters.

1:3 And God said, Let there be light: and there was light.

1:4 And God saw the light, that it was good: and God divided the light from the darkness.

1:5 And God called the light Day, and the darkness he called Night. And the evening and the morning were the first day.

Genesis 1:1 Genesis 1:5

How Long Was Day One Of Creation?

Day One Was 5,000 Million Years Long?

Billions Of Years 12 Hours

Genesis 1:5

Part Of Day One Morning

DARKNESS was on the Earth God said “Let there be LIGHT”

DAY ONE DAY ONE

 
“As noted above, this model may help significantly with the radiometric data. Leaving the Sun’s creation out of 
day 4 easily leads to leaving other creative activity out of the creation week.” [Benjamin Clausen, Geo-Science 
Reports, 1997.] 
 
 

D. God Created The Atmospheric Heavens 
If the Earth was in total darkness (2 Corinthians 4:6) until day one, the Earth must have been in absolute 
darkness for billions of years. In the complete absence of heat and light the planets surface would have rapidly 
cooled after God created it 4,500 million years ago, down to Absolute Zero (-273 Centigrade). This would mean 
that the Earth would have been like Pluto for billions of years - so cold that the entire atmosphere is frozen out 
on the surface of the planet.  
 
According to Genesis 1:6-8 God divided the waters that were under the heavens from those in the atmosphere. If 
the planet had been frozen rock solid at -273 Centigrade you would not have an atmosphere or water vapor in 
the air. All the water would be frozen on the surface of the Earth. Oxygen, Nitrogen, Carbon Dioxide, Argon 
and even Helium would have formed into frost on the surface of the planet. How can the Earth have been in 
darkness for millions of years up until day one of creation week, as Younker states (72) and the Sun shining on 
it at the same time (72). 
 
 

E. Was Day One A Literal 24 Hour Day? 
If the Earth had been here for millions of years in darkness and God then said “let there be light” [Genesis 1:3], 
was the millions of years of darkness the dark part of day one [Genesis 1:1-5]? If so, than day one was millions 
of years long. If the dark part of day one came after God said “let there be light” then the days in the creation 
week would begin and end at sunrise rather than sunset because you would have morning following by evening 
rather than “the evening and the morning”. This would mean that he Sabbath would begin at sunrise rather than 
sunset. 
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1:1 In the beginning God created the heaven and the earth.

1:2 And the earth was without form, and void; and darkness was upon the face of the deep. 
And the Spirit of God moved upon the face of the waters.

1:3 And God said, Let there be light: and there was light.

1:4 And God saw the light, that it was good: and God divided the light from the darkness.

1:5 And God called the light Day, and the darkness he called Night. And the evening and the morning were the first day.

Genesis 1:1 Genesis 1:5

Does The Sabbath Begin At Sunrise?

12 Hours 12 Hours

Genesis 1:5

Part Of Day One Morning

DARKNESS was on the Earth God said “Let there be LIGHT”

Sunrise Sunset Sunrise

 
More Facts To Consider 

1. Genesis 1:14 states that the Sun and Moon were created to divide the day from the night. If this had taken 
place millions of years before the literal week then there were billions of day and night cycles on this planet 
before Adam was created. Verse 14 also states that the heavenly bodies were for signs and seasons and days and 
years. If this had been going on millions of years before Adam then there must have been weekly cycles on the 
Earth millions of times over before life was created on our planet? 
 
2. What would the seasons have been for with a lifeless planet (See Genesis 8:22)?  
 
3. How would there have been seasons if the entire surface of the Earth was completely covered with water?  
 
4. If instead the Earth was in total darkness all that time, how would there have been seasons with the planet in 
total darkness and surface completely frozen?  
 
5. The seasons were designed by God to regulate plant growth so what kind of seasons were they with no life on 
the Earth? 
 
6. What would the signs be for with nobody to see them (Luke 21:25)? 
 
7. What was the light that existed on days 1 to 3? 
 
8. Why did God use a supernatural light on days 1-3 if the Earth was already receiving light from the Sun? 
 
9. Why did God say ‘Let there be light’ if the Sun already provided light? 
 
10. If the Earth was receiving two light sources at once during the first 3 days (1 natural and 1 supernatural) 
which one defined the day? 
 
11. If the light from the Sun was reaching the Earth plus the supernatural light God used on days one to three 
were there then two sunrises and sunsets every 24 hours? 
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12. The dividing of light from darkness would have taken place millions of years before verse 4 (See verse 18). 
When then, did God divide the light from the darkness? The Earth would have only been 50% dark in verse 2 
(See verse 17). 
 
13. The evening and morning would not have been the very first day (Verse 17). 
 
14. Psalm 72:5 - Sun and Moon have existed through all human GENERATIONS since the beginning - Isaiah 
41:4, Matt 19:6 (Hebrews 1:10). Psalm 136:6-9 - Sun and Moon made in the week: 
  
 Vs. 5 - Genesis 1:1-3 Day 1 
 Vs. 6 - Genesis 1:7-10 Day 2, 3 
 Vs. 7 - Genesis 1:14,15 Day 4 
 Vs. 8 - Genesis 1:16-18 Day 4 
 Vs. 9 - Genesis 1:16-19 Day 4 
 
Psalm 148:1-5 Sun and Moon made in the week: 
 
 Vs. 2 - Job 38:1-8 
 Vs. 3 - Genesis 1:14-19 
 Vs. 4 - Genesis 1:6-10 
 Vs. 5 - Psalm 33:6,9 - Instant creation out of nothing - Hebrews 11:2 
 
Exodus 20:8-11 states that God worked SIX days not three or four. God not rest on this day! 
 
15. What did God actually make on day 4 if the Earth was already receiving light on day 1? 
 
16. Why aren’t the events in verses 14 - 19 placed before verse 2 to be in a logical order of events? 
 
17. If the light from day 1 could reach the surface of the Earth why couldn’t the light of the Sun? 
 
18. If there were millions of sunrises and sunsets before day “1” when did the weekly cycle begin? 
 
19. Why is the creation of the “heavens and Earth” included in Genesis 2:1-4, listed as part of the  Sabbath and 
the literal week? 
 
20. Genesis 2:4 states that the heavens and the Earth were made in one day. Which day is this if it is not day 1 of 
the creation week? Were there day and night cycles going on for millions of years on the Earth before the 
creation week? 
 
21. Do the events in Genesis 1:2 occur before the creation week or during the week? If the events in verse 2 took 
place millions of years before the literal week then what was the Spirit doing hovering over the Earth for 
millions of years.  
 
22. Why does Exodus 20:8-11 place Genesis 1:1-3 in the literal week? 
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Radioactive Dating Is Whole Rock Dating 
It is stated by Clyde Webster as well as his colleagues (Roth, Shea etc.) that radioactive dating does not date the 
age of the whole rock but only the individual mineral grains in the rock:  
 
“The implications of this approach would suggest that the radiometric clocks are not reset to zero whenever the 
minerals are transported by igneous or erosional processes. This approach strongly suggests that the radiometric 
age assigned to the inorganic minerals associated with a fossil is more a reflection of the characteristics of the 
sources of the inorganic material than an indication of the age of the fossil.” (4). 
 
However radiometric dating uses whole rock dating to date when the whole rock formed (30, 31). To get around 
the problem of dating done on fossiliferous rocks, Brown states that these ages are contaminations from older 
rocks (77). This would mean that every fossil rock dated would be contaminated if they are all 6,000 years old. 
Advocates of this theory have made the following statements in their publications: 
 
1. The currently used methods [U-Pb, K-Ar, Rb-Sr] of whole rock dating are accurate (73). 
1. The currently used methods [U-Pb, K-Ar, Rb-Sr] of whole rock dating are inaccurate (5, 77).  
 
2. Radiometric dating gives the ages for fossils at millions of years (74). 
2. Radiometric dating gives does not really give ages of fossils to be millions of years (5, 77). 
 
3. Radiometric dating is based on a closed rock system (76). 
3. Radiometric dating is based on an open rock system (5, 77). 
 
4. Radiometric dating dates when the rock formed (76). 
4. Radiometric dating dates events millions of years before the rock formed (5, 77). 
 
5. Dates that come from radioactive dating laboratories are accepted as accurate (1-12). 
5. Dates that come from radioactive dating laboratories are really worthless (5, 77). 
 
6. Radioactive dating is based on the isotopic composition of the whole rock (76). 
6. Radioactive dating is independent of the isotopic composition of the whole rock (4). 
 
 
7. Radioactive dating is based on radioactive decay inside the rock (76). 
7. Radioactive dating is based on radioactive decay outside the rock (5, 77). 
 
8. Radioactive dating is based on radioactive decay (76). 
8. Radioactive dating is based on the age of matter, independent of radioactive decay (5, 77). 
 
9. The Moon was created 6,000 years ago (10). 
9. The Moon was created 5,000 million years ago (2, 77). 
 
10. All the matter that makes up the Earth was created at once (2). 
10. All the matter that makes up the Earth was created billions of years apart (78). 
 
11. Radiometric dating dates when the whole rock formed (2). 
11. Radiometric dating dates when different minerals in the whole rock formed (8). 
 
12. Radiometric dating methods used on non fossiliferous rocks are accurate (77, 80). 
12. The exact same methods used on fossiliferous rocks are inaccurate (4). 
 
13. The matter that makes up the Earth and Solar System were created at once (1). 
13. The matter that makes up the Earth and Solar System were created over an 1880 million year period (81, 
82). 
 
14. The Earth and Universe were both created at the same time (1). 
14. The Earth and Universe were both created billions of years apart (83). 
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15. There is a gap of Billions of Years between Genesis 1:1 and Genesis 1:3 (1). 
15. There is no gap between Genesis 1:1 and Genesis 1:3 (84). 
 
16. Lucifer’s fall was associated with events 6 thousand years ago (83). 
16. Lucifer’s fall was associated with events 6 billion years ago (1). 
 
17. The Earth was in Darkness until God said ‘let there be light’ (89). 
17. The Sun had been shining for millions of years before the creation week (90). 
 
18. Brent Dalrymple’s book on radiometric dating is based on sound and accurate principles (8, 73). 
18. Brent Dalrymple’s principles of closed system dating (93) are totally inaccurate (5, 77). 
 
19. Radioactive dating done on the Oklo rock formation does not show life to be millions of years old (4). 
19. Radioactive dating done on the Oklo rock formation does show life to be millions of years old (92). 
 
20. Gunter Faure’s book on radiometric dating is based on sound and accurate principles (6). 
20. Gunter Faure’s principles of closed system dating (91) are totally inaccurate (5, 77). 
 
Does radiometric dating date when a rock forms or only the age of the matter it comes from? 
 
“When mineral grains containing radioactive atoms first crystallize as part of a newly formed rock, they 
normally contain no atoms of the radiogenic daughter nuclide.” (85) 
 
“Hence the Rubidium-Strontium isochron method establishes the time of metamorphism much more accurately 
than does the Potasium-Argon method.” (86) 
 
“Note that the age inferred this way is the time since the rock last solidified.” (87) 
 
“Following the interpretation given for the model, the Creighton granite underwent a metamorphic episode 
approximately 1.2 billion years ago.” (88) 
 
“In its simplest form, radiometric dating relies on the accumulation with time of a daughter isotope, created by 
the radioactive decay of a specific amount of its parent, in a closed system [A closed system is one in which 
matter neither enters or leaves].” (93) 
 
Advocates of this theory state that the radiometric dating is not dating the time of rock formation but rather the 
age of the matter in the rock. If this were true then all radioactive dates would be exactly the same as all the 
matter in the Earth was made in the same point of time - Psalms 33:6-9. Furthermore any talk about radioactive 
dating is absurd because if the rock has 20 different minerals with 20 different apparent ages how do you talk 
about dating a rock? What about volcanic rocks that are made of melted down minerals homogeneously melted 
down and re-mixed together? The belief that Webster and his colleagues have that the Earth is 5,000 Million 
years old, is itself derived from whole rock dating methods and shows they accept it where it suits: 
 
“However, since the 1950’s, radiometric-dating techniques have allowed geologists to ascertain the ages of 
many Pre-Cambrian rocks in terms of years.” (35). 
 
“Uranium-Lead dates for samples collected by Apollo 11 lie between 4.6 and 4.7 billion years. A corroborative 
age of 4.65 billion years is obtained by Thorium-232 Lead-208 dating. The 4.6 to 4.7 billion year age is the 
same as ages determined from meteorites. This is inferred to be the age of the Moon and of the rest of the Solar 
System a well. The oldest crustal rocks so far dated, granites from south-western Greenland, have radiometric 
ages of about 4 billion years.” (36) 
 
If it were true what Webster is saying, that the radiometric dating does not date when a new rock formation is 
formed, then what does the dating method date? It cannot be dating the age of the atoms as all the atoms in the 
Earth are the exact same age (Psalm 33:6-9).  
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Radioactive Dating Of African Rocks 
Location Material Method  Million Years 

Granitberg Biotite, foyaite K:Ar  133 
Klinghardt Phonolite K:Ar 36 

  Phonolite K:Ar  39 
Marangudzi Biotite K:Ar  201 

  Hornblende K:Ar 200 
  Biotite, gabbro K:Ar 196 
  Biotite, gabbro K:Ar 191 
  Granite K:Ar 190 
  Biotite, foyaite K:Ar  186 
  Mixed Sample Rb:Sr  195 
  Mixed W. R. 26 points Rb:Sr  186 
  Outer quartz syenite Rb:Sr 188 
  Foyaite Rb:Sr 187 
  Inner quartz syenite Rb:Sr 186 
  W. R., juvite Rb:Sr 182 
  Biotite K:Ar 180 
  Biotite Rb:Sr 184 
  Hastingsite, foyaite K:Ar 176 
  Hastingsite, foyaite Rb:Sr 183 
  Hastingsite, pulaskite K:Ar  178 
  Hastingsite, pulaskite Rb:Sr 190 

  
Hastingsite, outer 
quartz  K:Ar 176 

  
Hastingsite, outer 
quartz  Rb:Sr  185 

Masukwe  Granites Rb:Sr  173 
Granophyre  Granophyre Rb:Sr  191 
Swaziland Granophyres Rb:Sr 198 

Stegi Hornblende K:Ar 195 

Stegi 
K-Feldspar, 
Granophyre Rb:Sr 155 

Manenga 
Hornblende, 
Granophyre K:Ar  179 

Natal Lebombos Syenite K:Ar 141 
  Syenite Ar:Ar 140 
  Syenite Ar:Ar  142 

Chaone Zircon, Syenite Pb 138 
Chaone Biotite, Pulaskite KAr  119 
Wanje Biotite-Hornblende K:Ar 131 

Chambe Biotite, Perthosite K:Ar  119 
Zomba Hornblende, Granite K:Ar 131 

  Hornblende, Syenite K:Ar 118 
Hornblende-Pyroxene K:Ar 108 

[Cahen, Page 466] 
 

In the diagram above is a timeline of 170 million years of evolutionary geological time from 36 to 200 million 
years ago.  If radiometric dating is dating when matter was brought into existence does this mean that each rock 
was created slowly and gradually and individually over a 170 million year period one at a time? God came down 
from heaven to Africa and created one rock 36 million years ago. He then went back to heaven and waited 
another million years and then came back down to Earth again and created another rock. This went on for 
billions of years, one rock or sand grain per year until all of the rocks in Africa were finished. This is just 
theistic evolutionary geology. Why not apply the same principal to the creation of life? 
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It is not dating geological events since the literal week as Webster claims it has no bearing on fossils laid down 
since the literal week. It cannot be dating events before the literal week as no geological activities took place 
then. When a rock is dated to be 47 Million years old what does the 47 Million years mean then? What 
happened 47 Million years ago? The real truth is that radioactive dating is used to date the individual mineral 
grains in the rock as well as the time the rock solidified. Note what geologist Hamilton states: 
 
“In cases of complete re-crystallization, as a result of later metamorphic event, previously accumulated argon is 
completely lost and the metamorphic event is dated.” (29) 
 
Radiometric dating also involves the dating of the time of whole rock formation: 
 
“Erickson and Kulp (1961) have made detailed mineral and whole rock age study of the Palisade Sill.” 
“In some instances, whole rock samples of sediments may be used for dating, although it is more common to 
use a separated mineral phase.” (47) 
 

How Old Are Volcanic Eruptions?

According to Genesis 1:9-13 the dry land appeared on day 3 of the creation week. According 
to radiometric dating methods volcanic ash is up to 600 million years old (Radiometric 

Dating For Geologists, E. I. Hamilton, Interscience Publishers, London,  1968, Page 309.). 
How could ash these deposits form under water? They must be less than 6,000 years old

Where there volcanic eruptions millions of years ago?

 
 
“Since the Argon in the crystal has accumulated at a known rate, the amount released reveals the age of the rock 
and thus the fossils found nearby.” (52) 

 
“Since precipitation, the number of Uranium atoms in the crystals has steadily decreased, whereas the number of 
lead atoms has steadily increased. Thus the age of the crystal (i.e. The time that it was precipitated from 
solution) can be determined.” (53) 
 

Adventists And Genesis 82



Radioactive Dating Is Whole Rock Dating 
 
“However, geologists can obtain the approximate ages of many sedimentary rocks by their relationship to 
igneous rocks which may have intruded into them or which may be correlated with them in some other way.” 
(54) 

 
“Furthermore, in some sedimentary rocks the cementing material may contain a radioactive isotope (e.g. 
Potassium 40) that makes an age determination of the ‘cement’ possible. If the cement formed shortly after the 
sediments were deposited, this dates the sedimentary rock.” (55) 
 
Does later metamorphosis of the rock reset the radioactive date? Does radioactive dating date the time of the 
formation of the whole rock? 
 
“If an igneous rock has not been subjected to a later metamorphic event then the potassium-argon age of a 
mineral will be that of the time of emplacement provided that the argon has not been lost through diffusion.” 
(56) 
 
Radiometric-dating dates when the sediment was laid down and thus the time of burial of fossil graveyards: 
 
“Whole rock samples of metamorphosed sediments such as slates may give acceptable ages provided that these 
requirements are valid. In addition, apart from true sediments, volcanic ash intercalated between sediments may 
be used to date the time of sedimentation.” (47) 
 
 

When Did Glaciers First Appear?
According to the Bible dry land did not appear until day three of the creation week 

[Genesis 1:9-13]. How could glaciers have existed millions of years ago?

Rocks formations made by glaciers.
600 Million
Years Ago?
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Radioactive Dating And Fossil Ages 
Radiometric dating is used extensively to date the fossils that scientist find buried in the Earth (58). Contrary to 
Dr. Brown’s claim that the dates of fossil rocks are all contamination’s from older minerals (62), the dates in the 
table below are samples with a high degree of reliability (58) according to radiometric dating methods.  
 

Radioactive dating is used, contrary to Webster’s assertions, to date the ages of fossils: 
 Geological Era  Fossil Species  Million Years

 Paleocene  Morozovella 57 
61 
62 

 Planorotalites 58 
61 
64 

 Eocene  Globorotalia 36 
36 
44 

 Morozovella 41 
46 
55 

 Oligocene  Globorotalia 23 
23 
28 

 Globigerinoides 24 
25 

 Globigerina 32  
(Reference 60) 

 
Concerning Dr. Browns assertion that radiometric dates of fossiliferous rocks are simply contamination’s from 
older rocks Gale states: 
 
“Thirty-five reliable dates for rock units of well defined biostratigraphy within the Ordovician, Silurian and 
Devonian periods are listed. Two alternative graphical presentations of the data show that all the data, including 
the Rb - Sr whole rock ages of acid rocks, are internally consistent.” (63) 
 
Berggren, Kent and Flynn state: 
 
“By which we mean age estimates of epoch boundaries based on assessment of biostratigraphically controlled 
radiometric boundaries.” (64) 
 
“The Clark’s Fork Basin study is essential to their use of the Paleocene-Eocene boundary as a radiometric 
calibration point in their polarity time scale.” (65) 
 
“However, both dated basalts and the sediments are believed to represent the top of the pile.” (66) 
 

  Period Date Duration

 Early Paleocene 66.4 - 62.3 4.1 
 Late Paleocene 62.3 - 57.8 4.5 
 Early Eocene 57.8 - 52.0 5.8 
 Middle Eocene 52.0 - 40.0 12 
 Late Eocene 40.0 - 36.6 3.4 
 Early Oligocene 36.6 - 30.0 6.6 
 Late Oligocene 30.0 - 23.7 6.3  

(Reference 67) 
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“Lippolt and Gentner (1963) have dated fossil bones, limestones and fluorite. The concentration of Argon was 
measured with a sensitive mass spectrometer and the Potassium content determined by isotope dilution. An 
acceptable total fossil bone age was obtained, while ages obtained from bone apatite and tooth remains showed 
considerable Argon loss.” (57) 
 
“There is great interest in correlating radioactive age measurements with those of the accepted fossil 
stratigraphic scale.” (48) 
 
“Ages ranging between 500,000,000 and 1,300,000,000 years have been obtained for glauconites associated 
with the pre-Olenellus fauna of the Russian Platform.” (48) 
 
“Zircon U-Pb ages measured with the SHRIMP ion microprobe have been used to date volcanic horizons 
associated with Early Carboniferous sediments (340 Million Years) of the southern New England Orogen in 
eastern Australia. These results calibrate the numerical ages of eastern Australian biozones, including the four 
Early Carboniferous brachiopod zones.” (32) 
 
Radiometric dating us used extensively to try and date the remains of mans supposed ancestors: 
 
“Leakey, Everden and Curtis (1961) and Curtis and Everden (1962) have applied Potassium-Argon method to 
dating Zinjanthropus, the lower Pleistocene hominid.” (29). 
 
“In some places, lavas or volcanic ash have been introduced suddenly into sedimentary environments without 
interruption in sedimentation. Igneous material datable by Potassium-Argon or Rubidium-Strontium methods 
thus become interbedded with sedimentary rocks datable by fossils. Stratigraphically well-dated sedimentary 
sequences containing interbedded lavas or ash deposits, although not very common, have provided some of the 
most valuable reference points in the radiometric time scale.” (44) 
 
According to radiometric dating life has been on this planet over 1,000 Million Years:  
 
“In addition, a wide variety of remarkably preserved microscopic organisms has recently been discovered in 
ancient Pre-Cambrian cherts. Although these micro fossils have very little potential use in time-stratigraphic 
correlation, they attest to an extremely long period of biological development prior to the Paleozoic Era.” (42) 
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Radioactive Dating Of Fossil Deposits 
Fossil Zone Million Years  Geologic Age 
Baculites chnolobalus 69.42 Early Maastrichtian 
Baculites, compressus 73.35 Late Campanian 
Exitelocerasjenneyi 74.76 Late Campanian 
Didymoceras stevensoni 75.37 Late Campanian 
Didymoceras nebrascense 75.89 Late Campanian 
Baculites obtusus 80.54 Mid Campanian 
Scaphites hippocrepis  81.71 Early Campanian 
Desmoscaphites bassleri 83.91 Late Santonian 
Boehmoceras assemblage 84.09 Late Santonian 
Inoceramus undulatoplicatus 84.88 Early Santonian 
Protexaniles bourgeoisiarms 86.92 Late Coniacian 
Scaphites preventricosus 88.34 Mid Coniacian 
Prionocyclus macombi 90.21 Mid Turoman 
Prionocyclus hyatti 90.51 Mid Turonian 
Vascoceras birchkyi 93.4 Early Turofflan 
Pseudaspidocerasflexuosum 93.25 Early Turofflan 
Neocardiocerasjudii 93.3 Late Cenomanian 
N. judii 93.78 Late Cenomanian 
N. judii 93.59 Late Cenomanian 
Euomphaloceras septemseriatum 93.49 Late Cenomanian 
Vascoceras diarlianum 93.9 Late Cenomanian 
Dunveganoceras pondi 94.63 Late Cenomanian 
Acanthoceras amphibolum 94.93 Mid Cenomanian 
Conlinoceras gilberti 95.78 Mid Cenomanian 
27 m below C- gilberti 95.86 Mid Cenomanian 
Neogastrophies cornutus 98.52 Early Cenomanian 
N. haasi 98.54 Early Cenomanian 

[Berggen, Page 116] 
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Radioactive Dating Of ‘Pre-Cambrian’ Rocks 
If Dr. Webster believes that the Pre-Cambrian rock layers represent the major rock formations laid down before 
the advent of life in the creation week then he and his colleagues will still have some enormous problems to 
face. If the Earth existed for billions of years as a lifeless planet prior to Genesis 1:3 and dry land did not appear 
till day three, no sedimentary rock formations could have formed prior to this. The Earth was 100 % covered 
with water so no streams, rivers, lakes, glaciers would have existed. No rain occurred prior to the creation week 
so no erosion, landslides, flooding, glaciation, sedimentation occurred in this time period.  
 

How Old Are Sedimentary Rocks?
According to Genesis 1:9‐13 the dry land appeared on day 3 of the creation week. According to radiometric dating methods volcanic ash is up to 600 million years old 

(Radiometric Dating For Geologists, E. I. Hamilton, IntersciencePublishers, London,  1968, Page 309.). How could ash these deposits form under water? They must be less 
than 6,000 years old

The Cambrian Period

600 Million Years Ago?

When Did Dry Land First Appear?

 
 
Also if the Earth was in darkness all this time as light did not appear until day three then the surface of the Earth 
would have been permanently frozen as cold the South Pole in winter. All the water would have been frozen 
solid down to the bottom of the sea floor. No continental drift could have occurred as the dry land did not exist 
until day three. Also, with the overlying ice shield lying rock solid on top of the Earth’s surface, it would have 
been very hard for any underlying continental or local rock formations to move. Furthermore since dry land did 
not appear until day three mountain building could not have occurred and neither could there have been lava 
flows in the presence of air. When lava flows underwater it forms ‘pillow lava’ which is quite different to ‘dry 
air lava’.  
 
No ‘dry air lava’ flows could have formed in this time period as all land was under the water. With this in mind 
let us see if geological data derived from radiometric dating can be fitted into the ‘Primary Time Theory’. T. N. 
Clifford has written an excellent article documenting the geological ideas derived from radiometric dating of 
African rocks supposedly formed during this time period (68). On page 301 Clifford discusses the orogenies of 
several mountain ranges. Clifford then states that mountains have been forming for over 500 Million Years: 
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“Despite statements to the contrary (Brock, 1956, Page 153) there is no reason to suppose that orogenic 
deformation and mountain building processes which affected Africa during the latter half of the Pre-Cambrian 
and early part of the Phanerozoic (500 - 2,000 Million Years Ago) differed significantly from the processes of 
orogenesis in the type orogen of the Appalachians and other similar Phanerozoic orogenic zones “ (68). 
 
On page 305 he then states that erosion has been going on in Africa for over 500 Million years: 
 
“The significance of these factors, and the special position of Africa, is clear when it is realized that the 
continent was not only subjected to lengthy periods of Pre-Cambrian and Phanerozoic erosion, but it has also 
remained largely continental since Lower Phanerozoic times.” 
 
On page 309 a comprehensive list is made of mountain building areas in Africa and their ages: 
 
 

African Mountain Ranges 
Orogeny Age Orogeny Age Orogeny Age

 Senegal  580 - 350  Madagascar  800 - 450  Somali  680 - 450
 Sierria Leone  450 - 580  Zambia  800 - 450  Kenya  800 - 450
 Mauritiana  680 - 350  Rhodesia  800 - 450  Malawi  800 - 350
 Haggar  800 - 450  Egypt  530 - 350  Congo  800 - 450
 Dahomey  800 - 450  Cameroon  680 - 450  Cape  680 - 450
 Central Africa  800 - 450  Uganda  450 - 580  Nigeria  800 - 350
 Ethiopia  350 - 580  Tanzania  800 - 450  Angola  800 - 450  

(Reference 70) 
 
How would these formations have come into existence if they were overlaid by 9,000 feet of solid ice? How 
would they have been eroded with an infinitely static climate? According the geological time scale erosion has 
been going on for millions of years: 
 
“Many of the sedimentary sequences are tens of thousands of meters thick and represent hundreds of millions of 
years of Pre-Cambrian time.” (42) 
 
The Bible states that rain and erosion did not exist until Noah’s flood 4,300 years ago. According to radio dating 
there were three different environments during the Pre-Cambrian Period - marine, dry land and coastline. 
According to the Bible dry land did not occur till day three of the creation week. This means that only marine 
environment existed prior to that. 
 
“Radiometric dating has also contributed to our understanding of the thick sequences of sedimentary rocks of 
Pre-Cambrian age. Although these are difficult to date directly, their ages can often be ascertained from 
interbedded volcanics, from igneous rocks that they overlie, and from intrusives that cut them. Late Pre-
Cambrian sedimentary rocks, like Phanerozoic sedimentary rocks, exhibit a wide variety of rock types and 
sedimentary structures. This variety reflects a host of sedimentary environments - marine, terrestrial, and 
transitional.” (43). 
 
It is obvious that radio dating methods and the Bible account cannot be reconciled in any way even though 
certain Adventists are adamant that they can be. The geological record as presented in modern texts presents 
rapid water currents existing million of years ago and being responsible for the formation of sedimentary 
deposits.  
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How Old Are Mountain Ranges?
According to Genesis 1:9‐13 the dry land appeared on day 3 of the creation week. According to radiometric dating methods they are up to 600 million years 

old (Radiometric Dating For Geologists, E. I. Hamilton, IntersciencePublishers, London, 
1968, Page 309.).

Orogeny Age Orogeny Age Orogeny Age

 Senegal  580 - 350  Madagascar  800 - 450  Somali  680 - 450
 Sierria Leone  450 - 580  Zambia  800 - 450  Kenya  800 - 450
 Mauritiana  680 - 350  Rhodesia  800 - 450  Malawi  800 - 350
 Haggar  800 - 450  Egypt  530 - 350  Congo  800 - 450
 Dahomey  800 - 450  Cameroon  680 - 450  Cape  680 - 450
 Central Africa  800 - 450  Uganda  450 - 580  Nigeria  800 - 350
 Ethiopia  350 - 580  Tanzania  800 - 450  Angola  800 - 450

Mountain Range Ages
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If we compare Earth history from 4,000 to 500 Million years ago according to the Primary Time Theory with 
that of Radio-Active Dating we get vastly different stories: 
 
 

The Primary Time Theory 
Feature  Primary Time  Radiometric Dating

1  Oceans  Frozen Solid  Liquid
2  Life  None  Present
3  Light  None  Daily Sunshine
4  Soil Erosion  None  Daily
5  Mountains  None  Many Forming
6  Glaciation  None  Daily
7  Sun  None  Earth Orbiting Daily
8  Environment  One Only  Land, Oceans, Beaches
9  Dry Air Lava Flows  None  Millions Eruptions

10  Rainfall  None  Daily
11  Wind Erosion  None  Daily
12  Meteor Impacts & Craters  None - Ocean Shield  Thousands
13  Moon  None  Orbiting Earth
14  Beaches  None  Present
15  Rivers  None  Thousands
16  Daily Temp. Range  None  Varies Greatly
17  Sedimentary Rocks  None  Forming Daily
18  Volcanic Eruptions  None  Millions
19  Volcanic Ash Deposits  None  Millions
20  Continents  None  Several At Once
21  Continental Drift  None  Several At Once
22  Geological Activity  None  Every Day
23  Atmosphere  None  Oxygen, Nitrogen, etc.
24  Metamorphosis Of Rocks  None  Daily
25  Rock Types / Formations  One  Many and Varied  

 
 

Genesis Versus Radio-Active Dating Chronology  
Compare the order of events in the Book of Genesis with those give in radioactive dating textbooks: 
 
 

 Genesis Chronology  Radio Dating Chronology

1  Earth  Light
2  Darkness  Sun
3  Light  Planets
4  Day / Night  Earth
5  Dry Land  Dry Land
6  Land Plants  Darkness
7  Moon And Planets  Moon
8  Sun  Aquatic Life
9  Aquatic Life  Land Plants

10  Birds  Land Animals
11  Land Animals  Birds
12  Man  Man  
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Controversy Over Radiometric Dating Methods. 
According to advocates of the Primary Time theory radiometric dating must be accepted 100 %. Any talk of an 
instantaneous fiat creation 6,000 years ago is nonsense: 
 
“But at the present there are no data that independently suggest inductively either a 6-Day creation week or 
placement of such an event within the last 8,000 years.” (5) 
 
“The picture that emerges from all the data that relate to cosmic chronology appears to be one of dynamic 
physical processes operating over extended periods of time, during the last 4.5 billion years of which discrete 
entities on the Solar System have been in existence.” (46) 
 

Dalrymple makes a good case for an age 
of about 4.5 billion years for the 

material of which the earth, moon, and 
meteorites are composed. He evidently 

believes that he has thoroughly 
discredited special creationism. 

http://www.grisda.org/origins/19087.pdf

His treatment in The Age of the Earth has 
made it much more difficult to plausibly 
explain radiometric data on the basis of a 
creation of the entire Solar System, or the 
physical matter in planet Earth, within the 
last few thousand years. In my opinion, the 
defence of such a position is a losing battle. 
http://www.grisda.org/origins/19087.pdf

Billions Of Years Anti Creationist

Evolutionist Creationist

 
 
Commenting on his approval of Gunter Faure’s book on isotopic geology Dr. Brown states: 
 
“Radiometric age data must be taken into account in the development of a suitable model for the history of the 
Earth or the Solar System.” (6) (My Emphasis) 
 
Gunter Faure’s book itself states: 
 
“A new generation of geologists gradually replaced the older generations, and with their passing disappeared the 
requirement that geological theories must agree with the writings of Moses.” (59) 
 
Surprisingly Dr. Brown sides with evolutionist Brent Dalrymple: 
 

http://www.grisda.org/origins/19087.pdf 
“Dalrymple makes a good case for an age of about 4.5 billion years for the material of which the Earth, Moon, 
and meteorites are composed. He evidently believes that he has thoroughly discredited special creationism. His 
treatment in The Age Of The Earth has made it much more difficult to plausibly explain radiometric data on 
the basis of a creation of the entire Solar System, or the physical matter in planet Earth, within that last few 
thousand years. In my opinion, the defense of such a position is a loosing battle.” (8) 
 
 
Dalrymple’s philosophy is one of total evolutionism and rejection of the Bible: 
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“Indeed, this literature [Creationism] abounds with direct and indirect references to a Deity or Creator, and 
citations of the Bible are not uncommon.” (49) 
 
“Biblical chronologies are historically important, but their credibility began to erode in the eighteenth and 
nineteenth centuries when it became apparent to some that it would be more profitable to seek a realistic age for 
the Earth through observation of nature than through a literal interpretation of parables.” (62) 
 
What does Dalrymple think of radiometric dating and the age of fossils? A recent interview tells us: 
 
Q. “Mr. Dalrymple, is it correct that you think that geochronology establishes an age of the earth, not  only 

that the Earth is several million years old, but also establishes the age of the fossils which are enclosed 
in the rocks?”  

A. Yes. That’s correct. 
Q. Then would it be fair to say in your mind that the ages for the various types of fossils have been 
 most precisely determined or measured by radioactive dating or by geochronology? 
A. That sounds like a fair statement.” (50) 
 

Amazingly the Origins journal claims that Dalrymple’s scenario can be fitted into the Bible account of 
Genesis 1:8-10 (51). Why state that the dating methods that say life has been here 2,000,000,000 years can 
somehow be fitted into the Bible? The statement that we must accept radioactive dating is wrong. We must 
accept the Bible and the Bible only as our number one source. If radiometric dating disagrees with the Bible we 
throw it out. 
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The Days Of Creation Are Literal 24 Hour Days     
 
 

A. Genesis 1:5   
Light =  Day, Darkness = Night 
 

B. Genesis 1:5 ,8, 13, 19, 23, 31   
Evening and Morning = Day 

  Evening and Morning = 24 Hour Day 
 
  Exodus 18:13, 27:21 Leviticus 24:3 
  Judges 19:9  1 Samuel 17:16 
  1 Chronicles 16:40 2 Chronicles 2:4, 13:11, 31:3 
  Ezra 3:3   Job 4:20 
  Psalm 55:17  Mark 1:32 - Sunset 
  Leviticus 23:32  Leviticus 11:22-40 
    

C. Genesis 1:14     
Heavenly bodies determine day length 
 

D. Genesis 1:1618   
Sun divides the day 
 

E. Genesis 4, 5:3     
Day 7 was less than 130 years 
 

F. Exodus 20:811   
Seventh day literal Sabbath 
 

G. Genesis 7:4,10    
Literal week before the flood - Genesis 8:10,12 
 

H. Genesis 5:132  
Literal chronology before and during the flood 
  Genesis 6:3 
  Genesis 7:4,7, 
  Genesis 7:11-13 
  Genesis 7:17,24 
  Genesis 8:3-6,10-14 
 

I. Hebrews 4:4,9   
The Sabbath completed (Genesis 2:1-3, Exodus 20:8-11; 31:17) 
 

Adventists And Genesis 93



The Days Of Creation Are Literal 24 Hour Days 
 

J. Hebrews 11     
New Testament writers took Genesis literally 
 

K. Isaiah 66:2224   
Literal week and Sabbath in the New Earth 
 

L. Genesis 1:1119   
Plants created before sunlight 
 

M. Genesis 1:1125   
Plants created before bees 
 

N. John 11:9     
12 Hours in the day 
 

O. Genesis 1:5     
The first day 
 

P. Mark 2:28     
The Sabbath made for man 
 

Q. Literal week and Sabbath preserved since the Tower of Babel 

 

R. Over 106 scientific dating methods for a young earth 

 

S. Day cannot be of a definite and indefinite length at the same time 

 

T. Hebrew word yom means 24 hour day 
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www.WhiteEstate.org 

 
  

A. Statements On The Age Of The Earth 
 
(1) 1864. 3 Spiritual Gifts, 92.  
Many who profess to believe the Bible record are at a loss to account for the wonderful things which are found 
in the earth, with the view that creation week was only seven literal days and that the world is now only about 
six thousand years old. 
 
(2) 1868. 2 Testimonies, 172.  
During his experience of nearly six thousand years he [Satan] has lost none of his skill and shrewdness. All this 
time he has been a close observer of all that concerns our race. 
 
(3) 1870. 1 Spirit Of Prophecy, 87.  
Many who profess to believe the Bible record are at a loss to account for the wonderful things which are found 
in the earth, with the view that creation week was only seven literal days, and that the world is now only about 
six thousand years old. 
 
(4) 1872. 3 Testimonies, 138.  
God endowed man with so great vital force that he has withstood the accumulation of disease brought upon the 
race in consequence of perverted habits, and has continued for six thousand years. 
 
(5) 1875. 3 Testimonies, 492.  
The continual transgression of man for six thousand years has brought sickness, pain, and death as its fruits. And 
as we near the close of time, Satan's temptation to indulge appetite will be more powerful and more difficult to 
overcome. (Quoted in CD 59 and 163.) 
 
(6) 1877. 2 Spirit Of Prophecy, 93.  
Six thousand years has this arch-enemy been warring against the government of God, and continued practice has 
increased his skill to deceive and allure. 
 
(7) 1877. Signs Of Times, November 15, 1877.  
Six thousand years has this arch- enemy been warring against the government of God, and continued practice 
has increased his skill to deceive and allure. 
 
(8) 1879. Signs Of Times, March 20, 1879.  
Many who profess to believe the Bible are at a loss to account for wonderful things which are found in the earth, 
with the view that creation week was only seven literal days, and that the world is now only about six thousand 
years old. 
 
(9) 1884. Signs Of Times, May 8, 1884.  
The great controversy between Christ and Satan that has been carried on for almost six thousand years, is soon 
to close. 
 
(10) 1884. 4 Spirit Of Prophecy 371.  
Thus under a new disguise the great rebel still carries forward his warfare against God, begun in heaven and for 
nearly six thousand years continued upon the earth. 
 
(11) 1887. Signs Of Times, September 29, 1887.  
A cunning arid cruel foe attends our steps, and is working every moment, with all his strength and skill, to turn 
us from the right way. Ever since he succeeded in overcoming our first parents in their beautiful Eden home, he 
has been engaged in this work. More than six thousand years of continual practice has greatly increased his skill 
to deceive and allure. 
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(12) 1888. Great Controversy, x (Author's Introduction).  
For six thousand years that mastermind that once was highest among the angels of God, has been wholly bent to 
the work of deception and ruin. (All seven statements in the 1888 edition of The Great Controversy were  
continued in the 1911 edition, prepared under the supervision of Ellen White.) 
 
(13) 1888. Great Controversy, 518.  
The great controversy between Christ and Satan, that has been carried forward for nearly six thousand years, is 
soon to close; and the wicked one redoubles his efforts to defeat the work of Christ in man's behalf, and to fasten 
souls in his snares. 
 
(14) 1888. Great Controversy, 552-553.  
The spirits deny the deity of Christ and place even the Creator on a level with themselves. Thus under a new 
disguise the great rebel still carries on his warfare against God, begun in heaven, and for nearly six thousand 
years continued upon the earth. 
 
(15) 1888. Great Controversy, 656.  
For six thousand years the great controversy has been in progress; the Son of God and His heavenly messengers 
have been in conflict with the power of the evil one, to warn, enlighten, and save the children of men. 
 
(16) 1888. Great Controversy, 659.  
For six thousand years, Satan's work of rebellion has "made the earth to tremble." He has "made the world as a 
wilderness, and destroyed the cities thereof." 
 
(17) 1888. Great Controversy, 659.  
And "he opened not the house of his prisoners." For six thousand years his prison-house has received God's 
people, and he would have held them captive forever, but Christ has broken his bonds, and set the prisoners free. 
 
(18) 1888. Great Controversy, 673.  
Satan's work of ruin is forever ended. For six thousand years he has wrought his will, filling the earth with woe, 
and causing grief throughout the universe. 
 
(19) 1890. Patriarchs And Prophets, 51.  
The laws and operations of nature, which have engaged men's study for six thousand years, were opened to their 
minds by the infinite Framer and Upholder of all. 
 
(20) 1890. Patriarchs And Prophets, 342.  
For six thousand years, Satan has struggled to maintain possession of the earth. 
 
(21) 1890. CTBH 7.  
Man came from the hand of his Creator perfect in organization and beautiful in form. The fact that he has for six  
thousand years withstood the ever-increasing weight of disease and crime is conclusive proof of the power of 
endurance with which he was first endowed. (Reprinted in CH 19.) 
 
(22) 1890. CTBH 154.  
The continual transgression of man for over six thousand years has brought sickness, pain, and death as its fruit. 
And as we draw near the close of time, Satan's temptations to indulge appetite will be more powerful, and more 
difficult to resist. 
 
(23) 1898. Desire Of Ages, 413.  
For six thousand years, faith has built upon Christ. 
 
(24) 1898. Desire Of Ages, 413.  
For six thousand years the floods and tempests of Satanic wrath have beaten upon the Rock of our Salvation; but 
it stands unmoved. 
 
(25) 1899. Ms. 174, 1899.  
Those who are destroying the earth have had a long probation. For six thousand years God has borne with the 
ignorance and wickedness of men. 
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(26) 1907. Youth Instructor, April 16, 1907.  
The laws and operations of nature, which have engaged men's study for six thousand years, were opened to their 
minds by the infinite Framer and Upholder of all. (Reprinted from Patriarchs And Prophets, 51.) 
 
(27) 1909. Signs Of Times, December 8, 1909.  
The spirits deny the divinity of Christ, and place even the Creator on a level with themselves. Thus under a new 
disguise the great rebel still carries on his warfare against God, begun in heaven, and for nearly six thousand 
years continued upon earth. 
 
(28) 1911. Great Controversy, x, 1911 ed.  
For six thousand years that mastermind that once was highest among the angels of God has been wholly bent 
to the work of deception and ruin. 
 
(29) 1911. Great Controversy, 518, 1911 ed.  
The great controversy between Christ and Satan, that has been carried forward for nearly six thousand years, is 
soon to close; and the wicked one redoubles his efforts to defeat the work of Christ in man's behalf and to fasten 
souls in his snares. 
 
(30) 1911. Great Controversy, 552,553, 1911 ed.  
The spirits deny the deity of Christ and place even the Creator on a level with themselves. Thus under a new 
disguise the great rebel still carries on his warfare against God, begun in heaven and for nearly six thousand 
years continued upon the earth. 
 
 

B. Time Between Creation And Moses, And Creation And Christ 
Four Thousand Years 

 
(1) 1874. TC* 30. The Son of God humbled Himself, and took man's nature, after the race had wandered four 
thousand years from Eden, and from their original state of purity and uprightness. (Reprinted in Signs Of Times, 
June 11, 1874; Review and Herald, July 28, 1874; and l SM 267.) *Temptation of Christ in the Wilderness 
 
(2) 1874. TC 30. (Christ, in the wilderness of temptation, stood in Adam's place to bear the test he failed to 
endure. Here Christ overcame in the sinner's behalf, four thousand years after Adam turned his back upon the 
light of his home. (Reprinted in Signs Of Times, June 11, 1874; Review and Herald, July 28, 1874; and ISM 
267.) 
 
(3) 1874. TC 33.  
Satan had succeeded so well in deceiving the angels of God, and in ruining noble Adam, that he thought he  
should be successful in overcoming Christ in His humiliation. He looked with pleased exultation upon the result  
of his temptations, and the increase of sin in the continued transgression of God's law, for more than four  
thousand years. (Reprinted in Signs Of Times, June 11, 1874; Review and Herald, July 28, 1874; and 1 Selected  
Messages 269.) 
 
(4) 1874. TC 44.  
Four thousand years he had been warring against the government of God, and had lost none of his skill or power 
to tempt and deceive. (Reprinted in Signs Of Times, July 9, 1874; Review and Herald, August 18, 1874; and 1 
SM 279.) 
 
(5) 1874. TC 46.  
Four thousand years had Satan been at work against the government of God, and he had obtained strength and 
experience from determined practice. (Reprinted in Signs Of Times, July 9, 1874; Review and Herald, August 
18, 1874; and 1 SM 280.) 
 
(6) 1874. TC 46.  
Fallen men had not the advantages of Adam in Eden. They had been separating from God for four thousand 
years. (Reprinted in Signs Of Times, July 9, 1874; Review and Herald, August 18, 1874, and 1 SM 280.) 
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(7) 1874. TC 80.  
For four thousand years, ever since the declaration was made to Adam that the seed of the woman should bruise 
the serpent's head, he had been planning his manner of attack. (Reprinted in Signs Of Times, February, 25, 
1875; and Review and Herald, March 18, 1875.) 
 
(8) 1874. Signs Of Times, June 11, 1874.  
Satan had succeeded so well in deceiving the angels of God, and in the fall of noble Adam, that he thought that 
in Christ's humiliation he should be successful in overcoming Him. He looked with pleased exultation, upon the 
result of his temptations, and the increase of sin in the continued transgression of God's law for more than four 
thousand years. (Reprinted in Review and Herald, July 28, 1874; and 1 SM 269.) 
 
(9) 1877. Signs Of Times, November 15, 1877.  
What a contrast to this perfect being did the second Adam present, as He entered the desolate wilderness to cope 
with Satan single handed. For four thousand years the race had been decreasing in size and physical strength, 
and deteriorating in moral worth. 
 
(10) 1877. 2 Spirit Of Prophecy, 88.  
For four thousand years the race has been decreasing in size and physical strength, and deteriorating in moral 
worth; and, in order to elevate fallen man, Christ must reach him where he stood.  
 
(11) 1888. Great Controversy, vii (Author's Introduction).  
During the first twenty-five hundred years of human history, there was no written revelation. Those who had 
been taught of God, communicated their knowledge to others, and it was handed down from father to son, 
through successive generations. The preparation of the written word began in the time of Moses. Inspired 
revelations were then embodied in an inspired book. This work continued during the long period of sixteen 
hundred years---from Moses, the historian of creation and the law, to John, the recorder of the most sublime 
truths of the gospel. (This statement appears unchanged in the 1911 edition.) 
 
(12) 1888. Great Controversy, 328.  
With the great sacrifice offered upon Calvary, ended that system of offerings which for four thousand years had 
pointed forward to the Lamb of God.    
 
(13) 1888. Great Controversy, 546.  
If for four thousand years the righteous had gone directly to heaven at death, how could Paul have said that if 
there is no resurrection, "they which are fallen asleep in Christ are perished"? No resurrection would be 
necessary. 
 
(14) 1897. Manuscript 43, 1897.  
He [Christ] put an end to the sacrifices which for four thousand years had been offered. 
 
(15) 1898. Desire Of Ages, 48.  
It would have been an almost infinite humiliation for the Son of God to take man's nature, even when Adam 
stood in his innocence in Eden. But Jesus accepted humanity when the race had been weakened by four 
thousand years of sin. 
 
(16) 1898. Desire Of Ages, 117.  
For four thousand years the race had been decreasing in physical strength, in mental power, and in moral worth; 
and Christ took upon Him the infirmities of degenerate humanity. Only thus could He rescue man from the 
lowest depths of his degradation. 
 
(17) 1898. Desire Of Ages, 652.  
He [Christ] would thus bring to an end the system of types and ceremonies that for four thousand years had 
pointed to His death. 
 
(18) 1898. Desire Of Ages, 759.  
or four thousand years, Christ was working for man's uplifting, and Satan for his ruin and degradation. And the 
heavenly universe beheld it all. 
 
(19) 1902. Signs Of Times, December 3, 1902.  
For four thousand years the race had been decreasing in physical strength, in mental power, in moral worth; and 
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Christ took upon Him the infirmities of degenerate humanity. 
 

 
 

C. God Not Indebted To Pre-Existing Matter 
 
(1) 1884. Signs Of Times, March 13, 1884.  
Limiting the Powers of God.  
Moses wrote under the guidance of the Spirit of God, and a correct theory of geology will never claim 
discoveries that cannot be reconciled with his statements. The idea that many stumble over, that God did not 
create matter when He brought the world into existence, limits the power of the Holy One of Israel. 
 
(2) 1897. Manuscript 127, 1897.  
God Not Beholden to Pre-existent Matter.  
We need more to be shut in the audience with God. There is need of guarding our own thoughts. We are surely 
living amid the perils of the last days. We must walk before God meekly, with deep humility; for it is only such 
that will be exalted.  
 Oh how little man can comprehend the perfection of God, His omnipotence united with His almighty 
power. A human artist receives his intelligence from God. He can only fashion his work in any line to perfection 
from materials already prepared for his work. In his finite power he could not create and make this material to 
serve his purpose if the Great Designer had not been before him, giving him the very improvements first in his 
imagination. 
 The Lord God commands things into being. He was the first designer. He is not dependent on man, but 
graciously invites man's 
attention, and cooperates with him in progressive and higher designs. Then man takes all the glory to himself, 
and is extolled by his fellowmen as a very remarkable genius. He looks no higher than man. The one first cause 
is forgotten . . . . 
 I am afraid we have altogether too cheap and common ideas. "Behold the heaven of heavens cannot 
contain thee." Let not anyone venture to limit the power of the Holy One of Israel. There are conjectures and 
questions in regard to God's work. "Take off thy shoes from off thy feet; for the place whereon thou stands is 
holy ground." Yes, angels are the ministers of God upon the earth, doing His will. 
 In the formation of our world, God was not beholden to pre-existent substance or matter. "For the 
things that are seen were not made of the things which do appear." On the contrary, all things, material or 
spiritual stood up before the Lord Jehovah at His voice, and were created for His own purpose. The heavens and 
all the host of them, the earth and all things that are therein, are not only the work of His hand, they came into 
existence by the breath of His mouth. 
 The Lord had given evidence that by His power He could in one short hour dissolve the whole frame of 
nature. He can turn things upside down, and destroy the things that man has built up in his most firm and 
substantial manner. "He removes the mountains; He overturns them in His anger, He sweeps the earth out of its 
place, and the billows thereof tremble and are astonished at His reproof; the mountains quake at Him, and the 
hills melt, and the earth is burned in His presence." 
 
(3) 1904. 8 Testimonies, 258, 259.  
At Creation All Things Material or Spiritual Stood Up at God's Command.  
The theory that God did not create matter when He brought the world into existence is without foundation. In 
the formation of our world, God was not indebted to pre-existing matter. On the contrary, all things material or 
spiritual, stood up before the Lord Jehovah at His voice, and were created for His own purpose. 
 
(4) 1905. Ministry Healing, 414, 415.  
God Not Indebted to Pre-existing Matter.  
In the creation of the earth, God was not indebted to pre-existing matter. "He spoke, and it was; . . . He 
commanded and it stood fast." All things, material or spiritual, stood up before the Lord Jehovah at His voice, 
and were created for His own purpose. The heaven and all the host of them, the earth and all things therein, 
came into existence by the breath of His mouth. 
 
(5) 1909. Signs Of Times, May 12, 1909.  
Inspiration Takes Precedence Over Science.  
Apart from Christ we are still incapable of interpreting rightly the language of nature. The most difficult and 
humiliating lesson that man has to learn is his own inefficiency in depending upon human wisdom, and the sure 
failure of his efforts to read nature correctly. God has permitted a flood of light to be poured upon the world in 
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the discoveries of science and art; but when professedly scientific men reason upon these subjects from a merely 
human point of view, they are sure to err. The greatest minds, if not guided by the Word of God, become 
bewildered in their attempts to investigate the relations of science and revelation. The Creator and His works are 
beyond their comprehension; and because these cannot be explained by natural laws, Bible history is 
pronounced unreliable. 
 Those who question the reliability of the Scripture records have let go their anchor, and are left to beat 
about upon the rocks of infidelity. When they find themselves incapab1e of measuring the Creator and His 
works by their own imperfect knowledge of science, they question the existence of God, and attribute infinite 
power to nature. 
 In true science there can be nothing contrary to the teaching of the Word of God; for both have the 
same Author. A correct understanding of both will always prove them to be in harmony. Truth, whether in 
nature or in revelation, is harmonious with itself in all its manifestations. But the mind not enlightened by God's 
Spirit will ever be in darkness in regard to His power. This is why human ideas in regard to science too often 
contradict the teaching of God's Word. 
 The works of creation can never be explained by science. What science can explain the mystery of life? 
 The theory that God did not create matter when He brought the world into existence is without 
foundation. In the formation of our world, God was not indebted to pre-existing matter. On the contrary, all 
things, material or spiritual, stood up before the Lord Jehovah at His voice, and were created for His own 
purpose. The heaven and all the host of them, the earth and all things therein, are not only the work of His hand, 
they came into existence by the breath of His mouth. 
 

 
 

D. The Sabbath Is As Old As The Earth Itself 
 
(1) 1876. Signs Of Times, May 11, 1876.  
God has given us His commandments, not only to believe in, but to obey. The great Jehovah, when He had laid 
the foundations of the earth, and dressed the whole world in the garb of beauty, and filled it with things useful to 
man, when He had created all the wonders of the land and sea, instituted the Sabbath and made it holy. 
 
(2) 1884. Signs Of Times, February 28, 1884.  
The Sabbath was instituted at creation, when the foundations of the earth were laid, when the morning stars sang 
together, and all the sons of God shouted for joy. 
 
(3) 1888. Great Controversy, 455.  
Against this argument it was shown that the Sabbath and its observance were more ancient and widespread, 
even as old as the world itself, and bearing the sanction both of angels and of God. When the foundations of the 
earth were laid, when the morning stars sang together, and all the sons of God shouted for joy, there was laid the 
foundation of the Sabbath. 
 
(4) 1890. Review and Herald, July 15, 1890.  
When the foundations of the earth were laid, then was laid the foundation of the Sabbath, and the morning stars 
sang together and all the sons of God shouted for joy. . . . God gave His law, and in the fourth precept of the 
Decalogue is His Sabbath, the very day on which we have turned aside from worldly business in order to 
observe it as a memorial of the creation of the heaven and the earth. 
 
(5) 1890. Patriarchs And Prophets, 336.  
The Sabbath institution, which originated in Eden, is as old as the world itself. 
 
(6) 1891. Review and Herald, June 9, 1891.  
God has commanded that the Sabbath be kept as a memorial of His creative power and work. 
 
(7) 1893. Signs Of Times, April 24, 1893.  
It [the Sabbath] is the commandment which He [God] made when the foundations of the earth were laid, "when 
the morning stars sang together, and all the sons of God shouted for joy." Away back in the world's history, 
before there were any people distinguished as Jews, He laid the foundations of His law, when he laid the 
foundations of the world. 
 
(8) 1894. Manuscript 10, 1894.  
He made the lofty trees, and put the covering upon every flower. He gave to each one its tints, and the Lord of 
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heaven made man and gave him the Sabbath. What for? For all the posterity of Adam. It was a gift to all his 
posterity. If man had always obeyed the fourth commandment there never would have been an infidel in the 
world, because it testified that the Lord made the heaven and the earth, the sea and all that in them is; wherefore 
the lord blessed the Sabbath day, and hallowed it. 
 
(9) 1894. Signs Of Times, January 8, 1894.  
The institution of the Sabbath was made when the foundation of the earth was laid, when the morning stars sang 
together, and all the sons of God shouted for joy. . . . It is the memorial of God's creative power, the reminder of 
His exalted work. 
 
(10) 1894. Signs Of Times, October 1, 1894.  
In this reference to the law of Jehovah [1 John 2:7] He carries the mind back to the commandment which is a 
memorial of the creation of the world, when by His work on the six days, and His rest on the seventh, God laid 
the foundation for the Sabbath. When the morning stars sang together, and all the sons of God shouted for joy, 
God placed the fourth commandment in the bosom of the Decalogue. 
 
(11) 1894. Signs Of Times, November 12, 1894.  
The Sabbath was made for all mankind, and was instituted in Eden before the fall of man. The Creator called it 
"My holy day." Christ announced Himself as "the Lord of the Sabbath." Beginning with creation, it is as old as 
the human race, and having been made for man it will exist as long as man shall exist. 
 
(12) 1896. Signs Of Times, February 13, 1896.  
God gave the Sabbath as a memorial of His creative power and works, "for in six days the Lord made heaven 
and earth, the sea, and all that in them is, and rested the seventh day; wherefore the Lord blessed the Sabbath 
day, and hallowed it." 
 
(13) 1896. Manuscript 15, 1896.  
How shortsighted is the policy that is being brought in by the rulers in the land to restore to the man of sin his 
lost ascendancy! They are manifesting wonderful zeal in taking this spurious Sabbath under the care and 
protection of their legislatures; but they know not what they are doing. They are placing upon a false Sabbath 
divine honors, and when this is fully done, persecution will break forth upon those who observe the Sabbath that 
God gave in Eden as a memorial of His creative power. 
 
(14) 1898. Manuscript 4a, 1898.  
Error never becomes truth, though it may be hoary with age. God has spoken: "Six days shall thou labor, and do 
all thy work: But the seventh day is the Sabbath of the Lord thy God: in it thou shall not do any work, thou, nor 
thy son, nor thy daughter, thy manservant, nor thy maidservant, nor thy cattle, nor thy stranger that is within thy 
gates: For in six days the lord made heaven and earth, the sea, and all that in them is, and rested the seventh day: 
.wherefore the Lord blessed the Sabbath day, and hallowed it" (Exodus 20:9-11). This day is God's great 
memorial, established to celebrate the work of creation. On this day God rested, sanctifying and blessing the day 
of His rest. 
 
(15) 1898. Testimonies to Ministers, 135, 136.  
Human philosophy declares that an indefinite period of time was taken in the creation of the world. Does God 
state the matter thus? No; he says, "It is a sign between Me and the children of Israel forever; for in six days [not 
six indefinite periods of time; for then there would be no possible way for man to observe the day specified in 
the fourth commandment] the Lord made heaven and earth, and on the seventh day He rested, and was 
refreshed." Please read carefully the fifth chapter of Deuteronomy. God says again, "Remember [do not forget] 
the Sabbath day, to keep it holy. . . . For in six days the Lord made heaven and earth, the sea, and all that in them 
is, and rested the seventh day: wherefore the Lord blessed the Sabbath day, and hallowed it." 
 Yet with the living oracles before them, those who claim to preach the Word present the suppositions 
of human minds, the maxims and commandments of men. They make void the law of God by their traditions. 
The sophistry in regard to the world's being created in an indefinite period of time is one of Satan's falsehoods. 
God speaks to the human family in language they can comprehend. He does not leave the matter so indefinite 
that human beings can handle it according to their theories. When the Lord declares that He made the world in 
six days and rested on the seventh day, He means the day of twenty-four hours, which He has marked off by the 
rising and setting of the sun. 
 God would not present the death sentence for a disregard of the Sabbath unless He had presented 
before men a clear understanding of the Sabbath. After He had created our world and man, He looked upon the 
work that He had done, and pronounced it very good. And when the foundation for the earth was laid, the 
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foundation of the Sabbath was laid also. "When the morning stars sang together, and all the sons of God shouted 
for joy, God saw that a Sabbath was essential for man, even in Paradise. In giving the Sabbath, God considered 
man's spiritual and physical health. 
 
(16) 1898. Signs Of Times, April 7, 1898.  
If man had always obeyed the fourth commandment, there would not now be an infidel or an atheist in our 
world. All would recognize and honor the power of the Creator. How vain will be the resistance of humanity 
against God. By His infinite power He called the earth into existence. With a word He could depopulate it, and 
return it to its original state, and with a word raise up a new race of beings. 
 
(17) 1898. Review and Herald, August 30, 1898.  
The Sabbath was given to all mankind to commemorate the work of creation. The great Jehovah, when He had 
laid the foundations of the earth, when He had dressed the whole world in its garb of beauty, and created all the 
wonders of the land and sea, instituted the Sabbath day and made it holy. When the morning stars sang together, 
and all the sons of God shouted for joy, the Sabbath was set apart as God's memorial. God sanctified and blessed 
the day in which He had rested from all His wondrous work. 
 
(18) 1899. Letter 26, 1899.  
After creating the world in six days, God rested on the seventh, making that day a memorial of His creation. 
While the morning stars sang together and all the sons of God shouted for joy He sanctified and blessed the 
seventh day. 
 
(19) 1900. Letter 7, 1900.  
Our work, under God's management and direction, has placed us where we can be distinguished as God 
determines in doing a special work in the world. 
 
Seventh-day Adventists are to be a people who keep the commandments of God. They are to be distinguished 
from the world by their observance of the seventh-day Sabbath. This day is God's memorial of creation. And the 
fourth commandment, which enjoins its observance, is the only one which points to God as the Creator of 
heaven and earth. Satan's work is to obliterate the memorial of creation. And in these days of intellectual 
skepticism, if we are not guarded, we shall imbibe skeptical ideas, and the Sabbath command, stating definitely 
who God is, will be overlooked and ignored. 
 
What is life? A standing memorial of the only true God. The work of creation can never be explained by 
science. What intellect is there that can explain the science of life? Can we wonder that the materialist has no 
place for the existence of God? The fourth commandment declares to the whole universe, to the worlds unfallen, 
and to the fallen world that God created the world in six days and rested on the seventh. The evidence there 
given does not leave standing-room for skepticism. 
 
(20) 1904. Manuscript 12, 1904.  
God created the world in six days, and on the seventh day He rested. "And God blessed the seventh day, and 
sanctified it: because that in it He had rested from all His work (Genesis 2:3). The Lord gave the seventh day to 
man as a day of rest and worship. It is His memorial of creation, bearing witness to the power of the everlasting 
God, who in six days created the heavens and the earth. 
 
(21) 1911. Signs Of Times, January 31, 1911.  
When the law was given to Israel, the Sabbath was made especially prominent. It had been instituted in Eden as 
a memorial of God's creative works. After He had wrought six days, God rested on the seventh; and blessed and 
sanctified that day, setting it apart as a day of rest and worship for mankind . . . . The Sabbath should stand 
before the people in its moral power, answering its original design---to keep in remembrance the living God, the 
Creator of the heavens and the earth. 
 
(22) 1912. Signs Of Times, July 9, 1912.  
The seventh-day Sabbath is a memorial of the creative power of God . . . . What greater contempt could be cast 
upon the Lord God, the Creator of the heavens and the earth, than is cast upon Him by ignoring the Sabbath, 
which He instituted, sanctified, and blessed, that it might ever be a memorial of His power as Creator? 
 
(23) 1912. Signs Of Times, September 3, 1912.  
The prohibition of God in the garden of Eden was disregarded by Adam and Eve, and the most terrible 
consequences resulted. The Lord is placing the same test upon the human family today, and proving them by 
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bringing to their attention the Sabbath, which is a memorial of God's creative power. In this memorial God 
testifies to the world and to heavenly intelligences that He made the world in six days, and rested . . . on the 
seventh day. 
 
(24) 1915. Signs Of Times, January 19, 1915.  
God gave men the memorial of His creative power, that they might discern Him in the works of His hand. 
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Gunter Faure 
A Reference On Radiometric Dating 

This is a Book Review by Robert H. Brown, Director, Adventist Geoscience Research Institute. 
Robert Brown fully accepts radio active dating methods and falsely claims that they can be accommodated into 

the Bible and the Genesis creation account. Gunter Faure’s book cannot be fitted into the Bible creation account. 
Faure’s book cannot be fitted into the Bible creation account at all. Sections of Dalrymple’s book have been 

included at the end of this chapter for verification. 
. 

http://www.grisda.org/origins/06047.pdf 
 

PRINCIPLES OF ISOTOPE GEOLOGY. 
Gunter Faure. 1977. John Wiley and Sons, New York. 464 pages. 

 
Radiometric age data must be taken into account in the development of a suitable model for the history 

of Earth or the solar system. A survey of creationist literature reveals that many of its authors have not 
understood radiometric techniques well enough to satisfactorily relate radiometric age data to their premises. 
Examples that bring discredit to efforts toward Earth history modeling from a creationist viewpoint are not 
difficult to find. Because of the extraordinary difficulty of obtaining adequate information for an understanding 
of radiometric techniques, these authors should not be criticized unsympathetically. The availability of 
Principles of Isotope Geology now makes it possible for a competent writer to readily obtain an adequate 
understanding of radiometric techniques. 

Principles of Isotope Geology was designed for use as a textbook and is written with extraordinary 
clarity. The author is Professor of Geology at Ohio State University and is one of the world's best-recognized 
authorities on isotope geology and radiometric dating. 

The theoretical foundation and practical techniques for each of the various radiometric dating methods, 
excepting the recently developed Samarium-Neodymium method, are explained with care. Although Samarium-
Neodymium dating is not discussed, references to this method are provided into 1976. The assumptions and 
restrictive conditions that must be satisfied to interpret radiometric age in terms of real calendar time are fully 
explained for each method. The discussion of each dating method concludes with an illustrative application to a 
set of data from the original research literature. 

The book also traces the historical development of the scientific principles on which radiometric 
dating is based. Approximately one-third of the text is given to the geologic significance of variations in the 
stable isotope composition of hydrogen, carbon, oxygen, sulfur, strontium and lead. 

Since stable isotope geochemistry is closely related to radiometric dating, there is great advantage in 
having both topics treated in the same volume. 

Each chapter provides an extensive list of references that can enable the reader to readily find access to 
the authoritative literature on any topic he may wish to pursue further. The text of all but two chapters concludes 
with a few problem exercises that enable the reader to test his comprehension of the preceding material. Data for 
these problems are frequently taken from investigations reported in the research literature. Answers are given 
for most of the problems. Chapters that treat specific techniques are summarized. 

Two minor comments may be of assistance to users of this book. The presentation on page 217 would 
have been improved by specifying the slope age of the thorium-lead isochron shown in Fig. 12:10(a). An 
appropriate value is 2.64 billion years. On pages 306 and 307 it is stated that steady-state equilibrium of carbon-
14 is maintained in the atmosphere and hydrosphere, and in living green plants, by "continuous decay" of 
carbon-14 balanced by continuous production of carbon-14 in the atmosphere and continuous absorption from 
the atmosphere. Radioactive decay of carbon-14 is a negligible factor in these equilibrating processes. In living 
plants uniform or equilibrium concentration of carbon-14 is maintained by continuous exchange with the 
atmosphere. In the atmosphere and upper hydrosphere essentially uniform concentration of carbon-14 is 
maintained by continuous transfer of carbon-14 to the deep ocean and sediments. 

An individual who is seeking for an interpretation of radiometric age data that is compatible with a 
short history of Earth's present geologic features or of the solar system will not find it in this book. But he will 
find unsurpassed convenience of access to an understanding of radiometric age data that is essential for the 
development of credible models for Earth and solar system history, whatever the premises of these models may 
be. 
 

ORIGINS MAGAZINE, VOLUME 6, PAGES 47, 48. 
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Principles Of Isotope Geology 
1986 

SECOND EDITION 
 

PROFESSOR GUNTER FAURE 
 

Professor of Geology 
The Ohio State University 

Columbus, Ohio 
 

JOHN WILEY & SONS PUBLISHERS 
New York 

 
CHAPTER 1  
THE ROOTS OF ISOTOPE GEOLOGY 
 
1. How Old Is the Earth? 
 

It is perhaps a little indelicate to ask our Mother Earth her age, but Science acknowledges no shame 
and from time to time has boldly attempted to wrest from her a secret which is proverbially well guarded." 
Arthur Holmes, 1913 

 
The "indelicate" question regarding the age of the planet on which we live has been the cause for 

scientific controversies for more than 200 years. Although the priests and philosophers of the ancient 
civilizations had developed some notions regarding the history of the Earth, the subject did not enter the realm 
of science until geology became established as an independent field of study. Before the middle of the 
eighteenth century, questions regarding the origin of the Earth and its subsequent history were a matter of 
theology. Bishop Ussher proclaimed in 1650 that the creation of the world took place in the year 4004 BC. This 
statement appeared in most English bibles as a marginal reference and seriously handicapped the thinking of 
many early geologists who became the victims of theological prejudice. Prior to about 1750 the official view 
was that all sedimentary rocks were deposited during the Great Flood that befell Noah and his clan and that all 
other surface features of the Earth resulted from catastrophic events that occurred intermittently. 

The rise of geology as a science is commonly associated with the work of James Hutton in Scotland. 
He emphasized the importance of very slow but continuously acting processes that shape the surface of the 
Earth. This idea conflicted with Catastrophisin and foreshadowed the concept of Uniformitarianism. developed 
by Hutton in his book Theory of the Earth, published in 1785. His principal point was that geological processes 
occurring now have shaped the history of the Earth in the past and would continue to do so in the future. He 
stated that he could find ". . . no vestige of a beginning no prospect of an end for the Earth. The history of the 
Earth apparently extended over a very long, but not necessarily infinite, amount of time. 

Hutton's conclusion regarding the age of the Earth was treated ". . . with righteous horror by the official 
leaders of the day, most of whom combined the study of theology with that of their favorite science and 
demanded in the latter a harmonious agreement with the scriptures" (Holmes, 1913, p. 7). However, as time 
passed, more and more geologists accepted the principle of Uniformitarianism, including the conviction that 
very long periods of time are required for the deposition of sedimentary rocks whose accumulated thickness 
amounts to many miles. Geology was emerging as a science, solidly based on the evidence preserved in the 
rocks, to be interpreted according to the principle of Uniformitarianism. In 1830, Charles Lyell published the 
first volumes of his Principles of Geology. A new generation of geologists gradually replaced the older 
generations, and with their passing disappeared the requirement that geological theories must agree with the 
writings of Moses. By the middle of the nineteenth century, geologists seemed to be secure in their conviction 
that the Earth was indeed very old and that virtually unlimited time was available for the deposition of rock 
layers.  

PAGE 1 
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Young Meteorites  

Isotopic studies have found some meteorites that give dates younger than 4.5 Billion years. In some 
cases, the discordance can be attributed to subtle weathering effect as demonstrated by Mittlefehldt and Wether 
(1979) for a group of carbonaceous chrondrites. However, some meteorites must have crystallized much later 
than the main period of formation of planetary objects or they were re crystallized during events such as 
collisions that occurred after solidification of their parent bodies. Table 10.1 contains a compilations of the dates 
and initial Strontium 87 / Strontium 86 ratios that have been reported for these unusual meteorites. 

An anomalously low Rubidium-Strontium isochron date between 3.5 and 3.9 Billion years was 
originally reported for the enstatite achondrite Bishopville 1 Compston et al. (1965) but later questioned Burnett 
and Wasserburg (1967). Young dab have also been reported for two basaltic fragments of the polymict breccia 
Kapoeta (Dyme et al., 1979). This meteorite was formed from the regolith on the surface of a planetary body 
and contains fragments of the different kin of rocks that existed on it.   

 

Table 10.1 Mineral isochrons of "young" meteorites. 

Meteorite Billion Years
Kodaikanal, silicate fraction 3.73 
Bishopville, enstatite achondrite 3.4 
Bereba, achondrite 4.07 
Sioux County, achondrite 4.09 
Stannern, achondrite 3.2 
Pasamonte achondrite 2.4 
Saint Mesmin, dark xenoliths 1.4 
Kapoeta, achondrite, clast A 3.8 
Kapoeta, achondrite, clast B 3.55 
Shergotty, achondrite 0.165 
Nakhla, achondrite 1.34 
Nakhla, achondrite 1.21 

 

PAGE 157 

 
Ages and primordial 143Nd/l44Nd ratios of stony meteorites determined by the Sm-Nd method 

Meteorite BILLION YEARS 
Juvinas 4.56 
Juvinas 4.6 
Angra dos Reis 4.55 
Angra dos Reis 4.562 
Pasamonte 4.58 
Moore County 4.6 
Moarna 4.58 
Nakhla 1.26 
Shergotty, Zagami, 1.34 
Murchison, Allende 4.6 

 

PAGE 208 
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ERA SYSTEM OR PERIOD SERIES OR EPOCH STANDARD 

TIME SCALE* 

Cenozoic 

Quaternary 
Holocene (Recent) 0.01 
Pleistocene 2.5 

Tertiary 

Neogene 
Pliocene 7 
Miocene 26 

Paleogene 
Oligocene 38 
Eocene 54 
Paleocene 65 

Mesozoic 
Cretaceous Upper, Lower 136 
Jurassic Upper, Middle, Lower 190 
Triassic Upper, Middle, Lower 225 

Paleozoic 

Permian   280 

Carboniferous 
Pennsylvanian Upper, Middle, Lower 325 
Mississippian Upper, Lower 345 

Devonian Upper, Middle, Lower 395 
Silurian Upper, Middle, Lower 430 
Ordovician Upper, Middle, Lower 500 
Cambrian Upper, Middle, Lower 570 

Precambrian Upper, Middle, Lower 4600  
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Principles And Applications Of Geochemistry 
A Comprehensive Textbook for Geology Students 

1998 

Second Edition 

 

GUNTER FAURE 

OHIO STATE UNIVERSITY 

 

PRENTICE HALL PUBLISHERS 

NEW JERSEY 

 

In the Beginning 
Certain questions about our existence on Earth are so fundamental that they have been incorporated 

into religious mythologies. These questions not only concern the origin of the Earth and the evolution of life but 
also extend to the origin of the universe and to the nature of space and time. Did the universe have a beginning 
and will it ever end? What existed before the universe formed? Does the universe have limits and what exists 
beyond those limits? It is proper to raise these questions at the beginning of a geochemistry course because they 
are within the scope of cosmochemistry. 

 

PAGE 8 
 

2.1 The Big Bang 
The universe started like a bubble in a stream. At first it was not there, and suddenly it formed and 

expanded rapidly as though it were exploding (Gott, 1982). Science has its share of practical jokers who 
immediately referred to the start of the expansion of the universe as the Big Bang (Garnow, 1952). From the 
very beginning the universe had all of the mass and energy it contains today. As a result, its pressure and 
temperature, say 10-32 sec after the Big Bang, were so high that matter existed in its most fundamental form as -
quark soup." As the universe expanded and cooled, the quarks combined to form more familiar nuclear particles 
that ultimately became organized into nuclei of hydrogen and helium. 

Formation of atomic nuclei began about 13.8 sec after the Big Bang when the temperature of the 
universe had decreased to 3 billion Kelvin. This process continued for about 30 min, but did not go beyond 
helium because the nuclear reactions could not bridge a gap in the stabilities of the nuclei of lithium, beryllium, 
and boron. At that time the universe was an intensely hot and rapidly expanding fireball. 

Some 700,000 years later, when the temperature had decreased to about 3000 Kelvin, electrons became 
attached to the nuclei of hydrogen and helium. Matter and radiation were thereby separated from each other, and 
the universe became transparent to light. Subsequently, matter began to be organized into stars, galaxies, and 
galactic clusters as the universe continued to expand to the present time (Weinberg, 1977). 

But how do we know all this? The answer is that the expansion of the universe can be seen in the "red 
shift" of spectral lines of light emitted by distant galaxies, and it can be "heard" as the "cosmic microwave 
radiation," which is the remnant of the fireball, that still fills the universe. In addition, the properties of the 
universe immediately after the Big Bang were similar to those of atomic nuclei. Therefore, a very fruitful 
collaboration has developed among nuclear physicists and cosmologists that has enabled them to reconstruct the 
history of the universe back to about 10 to 31 seconds after the Big Bang. These studies have shown that the 
forces we recognize at low temperature are, at least in part, unified at extremely high temperatures and densities. 
There is hope that a Grand Unified Theory (GUT) will eventually emerge that may permit us to approach even 
closer to understanding the start of the universe. 
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What about the future? Will the universe continue to expand forever? We answer is that the future of 
the universe can be predicted only if we know the total amount of matter it contains.  

The matter that is detectable at the present time is not sufficient to permit gravity to overcome the 
expansion. If expansion continues, the universe will become colder and emptier with no prospect of an end. 
However, a large fraction of the mass of the universe is hidden from view in the form of gas and dust in 
interstellar and intergalactic space, and in the bodies of stars that no longer emit light. In addition, we still 
cannot rule out the possibility that neutrinos have mass even when they are at rest. If the mass of the universe is 
sufficient to slow the expansion and ultimately to reverse it, then the universe will eventually contract until it 
disappears again in the stream of time. 

Since the universe had a beginning and is still expanding, it cannot be infinite in size. However, the 
edge of the universe cannot be seen with telescopes because it takes too long for the light to reach us. As the 
universe expands, space expands with it. In other words, it seems to be impossible to exceed the physical limits 
of the universe. We are trapped in our expanding bubble. If other universes exist, we cannot communicate with 
them. 

 

PAGE 9 

 

2.4 Summary 
We live in an expanding universe whose future is uncertain. The universe started with a Big Bang 

about 15 billion years ago and has evolved since then in accordance with the laws of physics. 

Stars are the basic units in the hierarchy of heavenly bodies. They form by contraction of clouds of 
interstellar gas and dust until their core temperatures are sufficient to cause hydrogen fusion. Stars evolve 
through predictable stages depending on their masses and initial compositions. They generate energy by nuclear 
reactions that synthesize other elements from primordial hydrogen and helium. In the end, stars explode, and the 
remnants become solid objects of great density. 

The abundance of the chemical elements in the solar system can be explained by the nuclear reactions 
that energize the stars. These reactions progress from fusion of hydrogen and helium to neutron capture and to 
other reactions, most of which occur only for a short time at the end of the active life of a star. The chemical 
elements we know on Earth occur throughout the universe, but their abundance vary because local conditions 
affect the yields of the nucleosynthesis processes. 

PAGE 20 

 

 

The Solar System 
The Sun formed from a cloud of gas and dust particles, as did all other stars in the Milky Way Galaxy 

and elsewhere in the universe. Sometimes the process leads to the formation of two companion stars. However, 
in the case of the Sun a small fraction of the original cloud accreted to form a set of nine planets, including the 
Earth. Compared to stars, these planets are insignificant objects, but to us they are the very basis of existence. 
The human race appeared on the Earth only two or three million years ago and, after a slow start, learned to fly 
and to explore the solar system within a span of a mere century. 

Geochemistry today not only encompasses the study of the composition and chemical processes 
occurring on the Earth, but is also concerned with all of the planets and their satellites. Information for 
geochemical studies of the solar system is derived by analysis of meteorites and rock samples from the Moon 
and by remote sensing of planetary surfaces. The exploration of the solar system has expanded our horizon and 
has provided the basis for comparative planetary geochemistry. The satellites of the large gaseous planets are of 
special interest in this new field of study because some of them are larger than our Moon and have very different 
chemical compositions and surface features than the Earth. 

We therefore need to become acquainted with the new worlds we must explore before we concentrate 
our attention on the conventional geochemistry of the Earth. 
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3.1 Origin of the Solar System 
The origin of the planets of the solar system is intimately linked to the formation of the Sun. In the beginning 
there was a diffuse mass of inter-stellar gas and dust known as the solar nebula. It had formed about six billion 
years ago as a result of the terminal explosions of ancestral stars, which added the elements they had synthesized 
to the primordial hydrogen and helium that originated from the Big Bang. The chemical composition of the solar 
nebula was given in Chapter 2 (Table 2.1). The dust cloud was rotating in the same sense of the Milky Way 
Galaxy and was acted upon by gravitational, magnetic, and electrical forces. 

As soon as the main mass of the solar nebula began to contract, order began to be imposed on it by the 
physical and chemical conditions that existed during this phase of star formation. These included the 
development of pressure and temperature gradients and an increase in the rate of rotation. Certain kinds of solid 
particles that had formed in the nebula evaporated as the temperature increased in order to maintain equilibrium 
between solids and gases. As a result, only the most refractory particles (Fe-Ni alloys, Aluminum Oxide, CaO, 
etc.) survived in the hottest part of the contracting nebula, whereas in the cooler outer regions a larger variety of 
compounds remained in the solid state. The increase in the rate of rotation caused part of the nebula outside of 
the protosun to form a central disk. The solid particles congregated in this disk and made it sufficiently opaque 
to absorb infrared radiation. The temperature in the central disk therefore increased until it ranged from about 
2000 K at the center to about 40 K at approximately 7.5 billion km from the protosun. The pressure ranged from 
less than 0.1 atmosphere to about a millionth of an atmosphere near the edge of the disk (Cameron, 1978; 
Cameron and Pine, 1973). 
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3.2 Origin of the Earthlike Planets 
Our current understanding of the origin of the solar system indicates that the earthlike planets were hot 

when they formed and that their internal geochemical differentiation may have begun with the sequential 
accretion of planetesimals of differing compositions (Murray et. al., 1981). Planetesimals composed of metallic 
iron and oxides accreted first to form a core that was subsequently buried by the planetesimals composed of 
silicates. The earthlike planets were initially molten because of the heat generated by the rapid capture of the 
planetesimals and because of radioactive heating. 

The last phase of formation of Earth, Venus, and Mars involved the capture of planetesimals composed 
of volatile compounds that had formed in the outer reaches of the planetary disk, perhaps beyond the orbit of 
Jupiter. These volatile-rich planetesimals, also known as cometesimals, deposited solids composed of water, 
ammonia, methane, and other volatiles on the surfaces of the planets. The water and other volatiles deposited on 
the Earth promptly evaporated to form a dense atmosphere from which water ultimately condensed as the 
surface of the Earth cooled. Mercury and the Moon do not have atmospheres partly because they are too small to 
retain gaseous elements of low atomic number and their compounds. 

According to this scenario, the earthlike planets have been cooling since the time of their formation. 
Mercury and the Moon have cooled sufficiently to become geologically "inactive" in the sense that their 
interiors no longer interact with their surfaces. Venus and Earth, being the largest of the earthlike planets, have 
retained more of the initial heat than their neighbors in the solar system and are still active. Mars is intermediate 
in size and has had volcanic eruptions in the not-too-distance geologic past. However, the age of the last martian 
volcanism is not known. 

In spite of the similarity in size and overall composition of Venus and Earth, their surfaces have 
evolved very differently. Venus has a dense atmosphere composed of C02 that has caused its surface to become 
extremely hot and dry. The surface of Earth cooled rapidly, allowing oceans to form more than 4 billion years 
ago by condensation of water vapor in the atmosphere. The presence of a large volume of water on the surface 
of Earth permitted geological processes to operate and created conditions conducive to the development and 
evolution of life. Neither the Earth nor any of the earthlike planets ever had atmospheres composed of the 
hydrogen and helium of the solar nebula because these gases were expelled from the inner region of the solar 
system during the T-Tauri stage of the Sun. 
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3.5 Summary 
The sequence of events leading to the formation of the solar system can be reconstructed as a direct 

extension of stellar evolution by applying the laws of physics and chemistry to a diffuse cloud of gas and dust 
particles in interstellar space. 

The earthlike planets constitute a very small fraction of the total mass of the solar system and are 
dwarfed even by the outer gaseous planets. Nevertheless, Earth is the only planet in the entire solar system on 
which the surface environment is conducive to the development and evolution of life forms. 

The satellites of Jupiter form a miniature planetary system of their own. The four large satellites are 
similar in size to Mercury and the Moon but differ significantly in their chemical compositions and surface 
features. The satellites of Saturn, Uranus, and Neptune are likewise of great interest in the study of solar system 
but are less well known than satellites of Jupiter. 
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Brent Dalrymple 
An Age-Old Question 

Book Review by R. H. Brown, Yucaipa, California 
This is a Book Review by Robert H. Brown, Director, Adventist Geoscience Research Institute. 

Robert Brown fully accepts radio active dating methods and falsely claims that they can be accommodated into 
the Bible and the Genesis creation account. Dalrymple’s book cannot be fitted into the Bible creation account at 

all. Sections of Dalrymple’s book have been included at the end of this chapter for verification. 
 

http://www.grisda.org/origins/19087.pdf 
 

THE AGE OFTHE EARTH. 
1991. G. Brent Dalrymple. Stanford University Press, Stanford, California. 474 pages. Cloth, $49.50. 

 
There has been a long-standing need for a convenient compilation of the radiometric data from which 

conclusions have been drawn concerning the length of time planet Earth and other components of the Solar 
System have been in existence. The Age of the Earth meets this need more than adequately. The author is 
Research Geologist at the U.S. Geological Survey, Menlo Park, California, and is preeminently qualified to give 
a comprehensive, authoritative, and readable treatment of the topics he addresses. In his Preface he states that 
the book was written for people with some modest background in science,... [to be] useful and informative to 
those without a deep knowledge of geology or physics." The book provides valuable resource material for 
individuals who make a professional-level witness for a creationist viewpoint, although the author's analysis of 
data is from a purely secular, uniformitarian approach that dismisses concepts of supernatural and revelation as 
purely human and nonauthoritative. 

Technical terms and concepts are explained within the text so that the treatment is understandable to 
the non specialist. A 14-page glossary provides additional assistance. The treatment is well-illustrated by 15 
halftones, 14 maps, and 98 high-quality line drawings. Many readers will not be interested in the extensive 
mineralogical and geological detail in some sections of Dr. Dalrymple's treatment, but the persistent reader will 
be well rewarded. Citations to the original supporting scientific literature are given within the text. Readers who 
wish to investigate any topic more deeply have 37 pages of references for these citations. Each technical chapter 
concludes with a summary, and the final chapter is a summary of the entire book. Chapter Two reviews the 
estimates for the age of planet Earth that were made before the radiometric era (before circa 1950), including 
those based on the Pentateuch. A tabulation of these estimates (Table 2.1) covers four pages. 

The third chapter is a tutorial on the use of the various radiometric daughter/parent pairs for data from 
which age estimates may be made. These estimates cover primary age, age since a metamorphism, and ages 
over the range between these limits. To the evidence given for the constancy of radioisotope decay rates, I can 
add that provided by radiohalos (Brown 1990). I recommend this chapter to anyone who is looking for a 
relatively quick and easy way to become familiar with the rudiments of radioisotope dating. Toward the end of 
the book (Chapter 7), an entire chapter is devoted to the use of lead isotope ratios as indicators of time spans. 

It is unfortunate that the author's treatment of isochrons (linear sequences of a group of associated 
daughter/parent isotope ratios) does not explain how these sequence plots could also be interpreted as mixing 
diagrams, rather than a daughter isotope accumulation plot (isochron). This possibility has been used by some 
apologists in efforts to discredit use of radioisotope data as an indication of real time. 

If there is a non-uniform distribution of parent isotope among a group of related samples, a plot of 
daughter concentration against associated parent concentration (or more commonly, plot of the ratios of 
daughter and parent isotopes to a reference isotope) will be a straight line if the daughter concentration 
represents growth by radioactive decay of the parent. For a common time lapse the amount of daughter 
difference between any two samples will be proportional to the amount of parent differencg, hence the term 
isochron (equal time). An identical plot can be produced by an incomplete mixture of material from two sources 
that had differing parent and/or daughter concentrations. Such a plot would be merely a mixing line that has no 
relationship to the time at which the mixing occurred. But the upper end of the line of data terminates at or 
points to the daughter/parent ratio which specifies a radioisotope age for one source, and the lower end 
terminates at or points to the daughter/parent ratio which specifies a radioisotope age for the other source. If the 
ratio of parent to excess of daughter above the amount of daughter specified by cosmic isotope abundance ratios 
is the same for each of these sources, an isochron interpretation assumes the daughter excess accumulated since 
mixing, and hence specifies time since the mixing that produced the common suite of samples. A mixing line 
interpretation, however, gives the age of the components of the inhomogeneous mixture, but provides no 
indication of the time since mixing occurred. 
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Interpretation as a mixing line is clearly indicated if the best straight line fit to the data points intercepts 
the daughter isotope axis at a point significantly different from the cosmic ratio of the daughter isotope (ratio 
characteristic of minerals which have no indication of having been associated with the parent element). In such 
cases the data set limits for the radioisotope age which characterizes each component of the mixture. 

Mixing line interpretation is a valid option regardless of where the line intercepts the daughter isotope 
axis. In any case a mixing line interpretation provides no escape from a real time significance of radioisotope 
daughter/parent ratios. Linear plots of daughter versus parent for some inhomogeneous sets of samples may be 
expected to represent isochron development following initial formation by mixing. Isochron development gives 
a counter clockwise rotation to the. initial mixing line, but leaves no basis for determining how much time has 
elapsed since the mixing process. 

The Age of the Earth makes two major contributions. One is a convenient collection of radioisotope 
data for the lowest rocks in the geological sequence of Earth's crust (Chapter 4), rocks from the Moon (Chapter 
5), and meteorites (Chapter 6). The other major contribution is ready access to analysis of these data. Any reader 
will be impressed at the frequency with which the figure 4.56 billion years appears from a wide range of 
independent radioisotope techniques applied to a wide range of samples. How a creationist accommodates to 
this evidence will depend on whether he/she considers it to be a consequence of the way God has managed/ 
maintained the Universe, or a design characteristic expressed at initial creation. 

Dalrymple makes a good case for an age of about 4.5 billion years for the material of which the earth, 
moon, and meteorites are composed. He evidently believes that he has thoroughly discredited special 
creationism. His treatment in The Age of the Earth has made it much more difficult to plausibly explain 
radiometric data on the basis of a creation of the entire Solar System, or the physical matter in planet Earth, 
within the last few thousand years. In my opinion, the defense of such a position is a losing battle. 

However, the data presented by Dr. Dalrymple are not incompatible with a model which allows for 
most of the Solar System to have come into existence about 4.5 billion years ago, the creation of life on planet 
Earth within the last 10,000 years, and a subsequent reorganization of the planet's surface by a cataclysm in 
which there was water burial of a vast number of organisms. The final technical treatment in the book (Chapter 
8) completes age considerations with a summary of speculative models concerning the ages of stars and 
galaxies.   

In concluding this review, I should say that in my opinion it is both incorrect and inadequate to model 
the physical features of the universe on the basis of natural evolution from an unexplainable initial "Big Bang". 
And that it is equally incorrect to ignore the evidence for physical process and change. The basic data and their 
implications as given in The Age of the Earth present no conflict with biblical testimony as long as the creation 
account is interpreted strictly in accord with the definitions given in Genesis 1:8-10, and if the radioisotope ages 
of material that encloses or overlies fossils are recognized as having no more relationship to fossil age than 
similar data for a modern cemetery, or a community buried by a landslide, have to the dates of the interments 
therein. 
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Of all of these events in the birth of the universe, only the time of initiation of the Big Bang itself can 

be estimated from physical measurements. The ages of the other events can only be calculated theoretically, 
relative to the time of the Big Bang. Fortunately, the Big Bang is the one event that best represents the time of 
origin of the universe. Unfortunately, the calculated range of error in determining this age is quite large, and it is 
known only to within a factor of about two (Fig. 1.2; Chapter 8). For the universe, then, we can date the event 
we choose, but not with the accuracy we would like. 

As the universe expanded, irregularities in the distribution of matter led some of the gas of the early 
universe to collect into clouds. The cause of these irregularities is uncertain, but it may have been turbulence or 
pressure waves generated by the Big Bang. In most of these clouds, internal pressure overcame gravitation and 
prevented collapse. In a few, however, external pressure was sufficient to allow gravity to prevail and thus to 
cause the gas to contract, forming a proto-galaxy. One such proto-galaxy was the ancestral Milky Way Galaxy 
(often referred to simply as the Galaxy), of which our Solar System is a minor part. As contraction proceeded, 
turbulence caused the proto-Galaxy to begin to rotate and the gas cloud to fragment. Some of the cloud 
fragments near the center of the Galaxy contracted to form the first stars. The more massive stars evolved 
quickly, and in time exhausted their nuclear fuel; each ended its existence in a colossal explosion known as a 
supernova. It is probably in supernovae that the bulk of all but the lightest of the elements have been created 
(Chapter 8). The matter from these supernovae was returned to the galactic pool, where it became available for 
incorporation into new stars. Most of this matter was gaseous, but some of the new, heavier elements condensed 
to form dust. As the Galaxy continued to evolve, rotation caused a flattening of the galactic disk and the 
eventual development of spiral arms. All available evidence indicates that the Galaxy continues to evolve. Stars 
are still forming in the core and spiral arms, where the density of matter is highest, ultimately to run their course 
and die. Those stars that perish as supernovae will contribute their remanufactured substance toward the 
formation of new stars. 
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Several events in the formation of the Solar System can be dated with considerable precision (Fig. 1.2). 
The present composition of isotopes of lead in various bodies in the Solar System provides an index to the last 
time that these isotopes were uniformly mixed (these matters are explained in chapters 3 and 7). This age, 4.54 
Billion years, is thought to represent the time that the material of the Solar Nebula was isolated into individual 
bodies. The ages of the most primitive meteorites, which are between 4.5 and 4.6 Billion years, provide us the 
time when planetesimals formed (Chapter 6). The most ancient rocks from the Moon, also 4.5 to 4.6 Billion 
years, represent a time shortly after the satellite (and perhaps all or most of the planets) had grown to nearly its 
present size, by gathering debris from its path (Chapter 5). 

The Earth, however, is another matter. Most people are surprised to learn that the age of the Earth 
cannot be determined directly by measurements taken from Earth materials. The Earth and Moon probably 
accreted in a similar way, except that the Moon grew in orbit around the Earth, whereas the Earth grew in orbit 
about the Sun. Thus both were subjected to intense bombardment as they collected material from their 
respective orbits. The Earth, however, grew to sufficient size that the combined heat from gravitational energy, 
meteoritic bombardment, and internal radioactivity caused partial melting, chemical segregation, and 
convection. These processes, which continue still, resulted in a heavy core of iron and nickel, a mantle, and a 
thin crust of lighter rocks. Furthermore, convection, the mechanism that drives the movement of continents and 
other crustal plates, is an ongoing process by which new crust is continually created and then recycled, 
continents collide and are later torn apart, and rocks are folded, faulted, buried, changed, or uplifted. As a result 
of this violent process-not to mention the weathering and eroding that never stops-none of the Earth's earliest-
formed rocks have survived-at least none has yet been found. The oldest rocks known are 3.7 to 3.9 Billion 
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years; the oldest minerals, 4.1 to 4.2 Billion years (Chapter 4). Although these measurements offer valuable 
information about the Earth's early history, they provide only minimum indications of the Earth's age. 

Thus, the best evidence for the age of the Earth does not come primarily from the Earth at all, but from 
the Moon and meteorites (meteoroids that did not completely incinerate in the atmosphere and are found on the 
Earth's surface). Fortunately, the formation of the Solar System, of which the Earth, Moon, and meteoroids are 
integral parts, occurred over a relatively short period of time, probably less than 100 Million years, and the 
availability of only indirect evidence from the Earth itself therefore does not introduce a numerically significant 
ambiguity into the question of the age of the Earth. 

The evidence for the age of meteorites, the Moon, and the Earth will be discussed in more detail in 
succeeding chapters. First, however, it will be instructive to examine some of the many historical attempts to 
determine the Earth's age. 
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Biblical chronologies are historically important, but their credibility began to erode in the eighteenth 

and nineteenth centuries when it became apparent to some that it would be more profitable to seek a realistic age 
for the Earth through observation of nature than through a literal interpretation of parables. Today, scientists and 
biblical scholars alike agree that science is the proper arena in which to seek the numerical age of the Earth. As 
we shall see in succeeding sections, however, the answer did not come for several centuries after the search 
began in earnest. 

PAGE 23 

Adventists And Genesis 115



Brent Dalrymple’s Books 
 Unit and locality Method Samples BILLION YEARS BILLION YEARS 

Godthaab Rb-Sr 23 2.53 ± 0.03 2.53 ± 0.03 
Rb-Sr 3 2.52 ± 0.03 2.52 ± 0.03 
Pb-Pb 23 2.58 ± 0.08 2.58 ± 0.08 
U-Pb 7 2.53 ± 0.032.53 ± 0.03

Bjorncoen Pb-Pb 11 3.02 ± 0.26 3.02 ± 0.26 
Rb-Sr 11 2.98 ± 0.05 2.98 ± 0.05 
Rb-Sr 14 2.94 ± 0.092.94 ± 0.09

Buksefjord Rb-Sr 21 2.86 ± 0.092.86 ± 0.09
Faeringeham Rb-Sr 8 2.73 ± 0.06 2.73 ± 0.06 
Fiskenaesset Pb-Pb 9 2.82 ± 0.07 2.82 ± 0.07 

U-Pb 5 2.80 ± 0.10 2.80 ± 0.10 
Rb-Sr 11 2.84 ± 0.07 2.84 ± 0.07 

Fredrikshaabs Isblink Rb-Sr 13 2.60 ± 0.12 2.60 ± 0.12 
Godthaab U-Pb 5 2.82 ± 0.052.82 ± 0.05

Rb-Sr 11 2.77 ± 0.19 2.77 ± 0.19 
Godthaabsfjord Rb-Sr 11 2.86 ± 0.30 2.86 ± 0.30 
Itivinga Rb-Sr 6 2.86 ± 0.06 2.86 ± 0.06 
Nordland Pb-Pb 19 3.00 ± 0.07 3.00 ± 0.07 
Sermilik Pb-Pb 11 3.00 ± 0.09 3.00 ± 0.09 
Fiskenaesset Rb-Sr 4 2.75 ± 0.24 2.75 ± 0.24 

Ar-Ar 1 2.83 ± 0.082.83 ± 0.08
South of Godthaab Pb-Pb 15 2.76 ± 0.142.76 ± 0.14
Arnitsoq U-Pb 9 3.60 ± 0.05 3.60 ± 0.05 

U-Pb 8 3.6 
Pb-Pb 13 3.56 ± 0.10 3.56 ± 0.10 

 

 

 

Radiometric ages of some early rocks from the Greenland geologic group. 
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Locality Method Samples Billions Of Years
Duffer Formation U-Pb 11 3.45 ± 0.02 

Rb-Sr 6 3.23 ± 0.28 
Rb-Sr 6 3.51 ± 0.06 

North Star Basalt Rb-Sr 3 3.57 ± 0.18 
Sm-Nd 4 3.56 ± 0.54 
Sm-Nd 6 3.56 ± 0.03 

Coruna Downs Rb-Sr 16 3.23 ± 0.03 
Tarnbourah Dome Pb-Pb 6 2.94 ± 0.03 

Pb-Pb 5 3.07 ± 0.01 
Rb-Sr 4 2.70 ± 0.01 
Rb-Sr 4 2.61 ± 0.01 

Mt. Edgar Batholith U-Pb 2 3.28 ± 0.02 
Rb-Sr 10 3.06 ± 0.37 

Shaw Batholith U-Pb 2 3.42 ± 0.04 
U-Pb 52 3.47 ± 0.02 
Rb-Sr 10 2.89 ± 0.08 
Rb-Sr 13 3.09 ± 0.05 

Satellite dome Rb-Sr 12 3.27 ± 0.02 
Post-Deformation Dikes Rb-Sr 3 2.99 ± 0.03 

Radiometric Ages of Some Early Archean and Related Rocks of the Pilbara Block, Western Australia. 
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TABLE 4.6 

 

Radiometric Ages of Some Early Archean and Related Rocks of the Barberton Mountain Land, Southern Africa. 

Unit and Locality Method Samples Billion Years 
Fig Tree Group Rb-Sr 11 2.92 ± 0.04
Uppermost Hoogenoeg Pb-Pb 4 3.35 ± 0.20
Middle Marker Rb-Sr 5 3.28 ± 0.07
Kornati and Theespruit Sm-Nd 10 3.53 ± 0.05  
Kornati Formation Rb-Sr 6 3.43 ± 0.20 

Ar-Ar 1 3.49 ± 0.01 
Ar-Ar 1 3.41 ± 0.03 
Ar-Ar 1 3.42 ± 0.01 
Ar-Ar 1 3.30 ± 0.02 
Ar-Ar 1 3.45 ± 0.01 
Pb-Pb 12 3.46 ± 0.07  

Stentor Pluton Rb-Sr 9 2.76 ± 0.05 
Felsic gneiss Rb-Sr 8 2.73 ± 0.23 
Batavia Pluton phase A Rb-Sr 5 2.77 ± 0.05 
Batavia Pluton phase B Rb-Sr 4 2.76 ± 0.07 
Ushawana Complex Rb-Sr 7 2.81 ± 0.06 
Boesmankop Pluton Rb-Sr 11 2.85 ± 0.03 
Weergevonden Rb-Sr 10 2.87 ± 0.07 
Felsic gneiss B, Farm Rb-Sr 10 2.92 ± 0.03 
Theeboom Rb-Sr 10 2.94 ± 0.08 
Mpuluzi Batholith Rb-Sr 4 3.00 ± 0.12 

Rb-Sr 16 3.03 ± 0.03 
Nelshoogte Pluton Rb-Sr 11 3.18 ± 0.08 
Felsic gneiss A, Farm Rb-Sr 9 3.15 ± 0.02 
Felsic gneiss A, Farm Rb-Sr 11 3.19 ± 0.07 
Doornhoek Pluton, Rb-Sr 7 3.18 ± 0.20 
Doornhoek Pluton, Rb-Sr 3 3.19 ± 0.05 
Granodiorite suite Rb-Sr 9 3.35 ± 0.06 
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PAGE 180 
TABLE 5.b. Radiometric Ages of the Oldest Lunar Rocks. 

Mission Rock type Method Billion YearsBillion Years
Apollo 15 anorthosite clast Rb-Sr 4.42 
Apollo 16 plagioclase clast Ar-Ar 4.35 
Apollo 17 dunite clast Rb-Sr 4.47 

feldspathic clast Ar-Ar 4.22 
Ar-Ar 4.05 

norite clast Sm-Nd 4.23 
anorthositic gabro-clas Ar-Ar 4.2 
anorthosite clast Ar-Ar 4.23 
anorthosite clast Ar-Ar 4.23 
troctolite Sm-Nd 4.26 

Rb-Sr 4.51 
Ar-Ar 4.19 ± 0.02 4.19 ± 0.02 
Ar-Ar 4.20 ± 0.03 4.20 ± 0.03 
Ar-Ar 4.19 ± 0.02 4.19 ± 0.02 

norite breccia clast Sm-Nd 4.37 ± 0.07 4.37 ± 0.07 
Rb-Sr 4.33 ± 0.04 4.33 ± 0.04 
Ar-Ar 3.92 ± 0.03 3.92 ± 0.03 
Ar-Ar 3.99 ± 0.03 3.99 ± 0.03 
Ar-Ar 3.97 ± 0.03 3.97 ± 0.03 
Ar-Ar 3.90 ± 0.03 3.90 ± 0.03 

norite Sm-Nd 4.34 ± 0.05 4.34 ± 0.05 
Sm-Nd 4.43 ± 0.05 4.43 ± 0.05 
Rb-Sr 4.29 ± 0.02 4.29 ± 0.02 
Ar-Ar 4.36 

Luna 20 anorthosite Ar-Ar 4.40± 0.10 4.40± 0.10 
anorthosite, dark Ar-Ar 4.36 
anorthosite, light Ar-Ar 4.51 
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 Meteorite Name Method BILLION YEARS

Allende Ar-Ar 4.52 ± 0.02 
Ar-Ar 4.53 ± 0.02 
Ar-Ar 4.48 ± 0.02 
Ar-Ar 4.55 ± 0.03 
Ar-Ar 4.55 ± 0.03 
Ar-Ar 4.57 ± 0.03 
Ar-Ar 4.50 ± 0.02 
Ar-Ar 4.56 ± 0.05

ALH-77288 Ar-Ar 4.50 ± 0.08 
Butsura Ar-Ar 4.48 ± 0.06
Guarena Rb-Sr 4.46 ± 0.08 

Ar-Ar 4.44 ± 0.06 
Kernouve Ar-Ar 4.45 ± 0.06 
Menow Ar-Ar 4.48 ± 0.06 
Mt. Browne Ar-Ar 4.50 ± 0.06 
Ochansk Ar-Ar 4.48 ± 0.06 
Queen's Mercy Ar-Ar 4.49 ± 0.06 
Sutton Ar-Ar 4.50 ± 0.04 
Tieschitz Rb-Sr 4.52 ± 0.05 
Wellington Ar-Ar 4.42 ± 0.02 
ALH-761 Ar-Ar 4.49 ± 0.10 
ALHA-77015 Ar-Ar 4.51 ± 0.10 
Barwell Ar-Ar 4.45 ± 0.06 
Bjurbole Ar-Ar 4.51 ± 0.08 
Shaw Ar-Ar 4.43 ± 0.06 

Ar-Ar 4.40 ± 0.06 
Ar-Ar 4.29 ± 0.06 

Jelica Rb-Sr 4.42 ± 0.04 
Krahenberg Rb-Sr 4.60 ± 0.03 
Olivenza Rb-Sr 4.53 ± 0.16 

Ar-Ar 4.49 ± 0.06 
 

Meteorites Whose Radiometric Ages Exceed 4.4 BILLION YEARS. 
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TABLE 7.6 

Some Estimates of the Age of the Earth Based on Lead-Isotope Data 

 

Mineral Source Billion Years Book Source
Terrestrial Pb ores 3.23 Gerling, 1942
Terrestrial Pb ores 3 Holmes, 1946
Terrestrial Pb ores 2.9 Houtermans, 1946
Terrestrial Pb ores 3.35 Holmes, 1947a
Terrestrial Pb ores 3.29 Bullard and Stanley, 1949
Terrestrial Pb ores 5.3 Alpher and Herman, 1951
Terrestrial Pb ores 3.5 Collins, Russell, and Farcluhar, 1953
Meteorite, young Pb ore 4.5 Houtermans, 1953
Meteorites, modern ocean 4.55 Patterson, 1956
CDT, conformable Pb ore 4.56 R. D. Russell and Farquhar, 1960
Meteorites, modern ocean 4.55 Murthy and Patterson, 1962
CDT, conformable Pb ores 4.53 Ostic, Russell, and Reynolds, 1963
CDT, conformable Pb ores 4.54 Ostic, Russell, and Reynolds, 1963
CDT, conformable Pb ores 4.56 R. D. Russell and Reynolds, 1965
Oceanic basalts, U-Pb  4.53 Ulrych, 1967
CDT, conformable Pb ores 4.55 Kanasewich, 1968
CDT, conformable Pb ores 4.58 Cooper, Reynolds, and Richards, 1969
CDT, Manitouwadge Pb ore 4.75 Tilton and Steiger, 1969
CDT, conformable Pb ores 4.66 Sinha and Tilton, 1973
CDT, conformable Pb ores 4.43 Doe and Stacey, 1974
CDT, conformable Pb ores, 4.57 J. S. Stacey and Kramers, 1975
CDT, conformable Pb ores, 4.5 Cumming and Richards, 1975
CDT, Amitsoq gneiss feldspar 4.47 Gancarz and Wasserburg, 1977
As above, correcting for effect 4.53 Gancarz and Wasserburg, 1977
CDT, Big Stubby Pb ore 4.52 Pidgeon, 1978c
CDT, galenas and sulfides 4.56 Bugnon, Tera, and Brown, 1979
CDT, 20 rock units, two-stage 4.49 Manhes et al., 1979
CDT, congruency point of 4.53 Tera, 1980
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What We Know and What We Infer 

 

Radiometric Dating 

We know that certain long-lived radioactive nuclides found in rocks and minerals serve as natural 
clocks and that these clocks can be used in many circumstances to measure the ages of events in the history of 
the Earth and the other solid bodies in the Solar System. The rates of decay of these radioactive parent elements 
have all been accurately measured in the laboratory and are known, from both experimental evidence and 
theoretical considerations, to be constant over the range of temperatures and pressures to which the Earth, 
Moon, and the meteorites have been subjected since their formation. These radiometric dating systems can be 
partially or entirely reset, usually through loss of the daughter isotope, by thermal and chemical changes induced 
by metamorphism. This complicates but does not invalidate radiometric dating because (1) postcrystallization 
metamorphism usually results in changes that can be recognized from the rocks' mineralogy, texture, chemical 
composition, or geological setting, and this information is used to guide sample selection. (2) most radiometric 
dating methods are, to a great extent, self-checking and yield information about the degree to which the isotopic 
systems within the sample may or may not have been disturbed after crystallization, and (3) several of the 
radiometric methods can be used to obtain valid crystallization ages from disturbed, as well as undisturbed, 
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samples. When properly applied, radiometric dating is an accurate and reliable method of determining the ages 
of rocks and sometimes of the complex events that have affected them since formation. 

PAGE 398 
The Earth 

We can be confident that the minimum age for the Earth exceeds 4 Billion years - the evidence is 
abundant and compelling. Rocks exceeding 3.5 Billion years in age are found on all the continents, but there are 
four especially well-studied areas on Earth. The Superior region of North America, the Isua-Godthaab area of 
western Greenland, the Pilbara block in the northern part of Western Australia, and Swaziland in southern 
Africa, where rocks 3.5 billion years or more in age have been found, carefully mapped, thoroughly studied, and 
dated by more than one radiometric method. 

In the Minnesota River Valley and northern Michigan ancient granitoid gneisses have been dated by U-
Pb and Rb-Sr methods at 35-3.7 Billion years. The progenitors of these gneisses are thought to have been 
sedimentary rocks, lava flows, and igneous intrusive rocks. 

In Swaziland ancient lava flows and sediments in the lowest part of the Barberton Greenstone belt have 
Sm-Nd, Rb-Sr, Pb-Pb, and Ar/Ar ages of 1.4-3.5 Billion years. These supracrustal rocks are enveloped by 
gneisses whose radiometric ages are also 1.4-3.5 Billion years. 

In the Pilbara block of Western Australia volcanic rocks of the Warrawoona Group, a thick 
accumulation of metamorphosed supracrustal rocks, have been dated at 3.4 - 3.56 Billion years by Rb-Sr, Sm-
Nd, and U-Pb methods. The Warrawoona Group is intruded by granitoid gneiss that has a U-Pb age of 3.5 
Billion years. 

In western Greenland supracrustal rocks at Isua, including a mafic intrusive body and sedimentary 
rocks deposited in shallow Archean seas, have been dated at 1.7-3.8 Billion years by U-Pb, Pb-Pb, Rb-Sr, and 
Sm-Nd methods. The Isua supracrustal rocks are enveloped by younger granitoid gneisses that have Rb-Sr, Lu-
Hf, U-Pb, and Pb - Pb ages of 3.5 - 3.7 Billion years. 

There are other areas in the world where rocks exceeding 3.5 Ga in age have been reported, including 
Venezuela, China, Zimbabwe, Antarctica, and Canada. The most important of these are at Enderby Land in 
Antarctica and the Slave Province in northwestern Canada, where gneisses have been dated by U-Pb methods at 
3.93 ± 0.01 and 3.962 ± 0.003 Billion years, respectively. The progenitors of the gneisses at Enderby Land are 
uncertain, but those of the Slave Province gneisses are thought to have been granitoids. 

The gneisses of the Slave Province are currently the oldest rocks known on Earth, but single zircon 
crystals found in sedimentary rocks within the Yilgarn block of Western Australia have been dated by the U-Pb 
method and found to have ages of 4.0-4.3 Billion years. The source rocks from which these crystals were erpded 
are as yet unknown, but the discovery of these ancient mineral grains offers the hope that rocks whose ages are 
greater than 4.0 Billion years may yet be found. 

It is intriguing that most of the oldest rocks found to date are metamorphosed sedimentary rocks and 
lava flows rather than igneous crust. Certainly, Earth's primordial crust, if such ever existed, has not yet been 
(and may never be) found, but the nature of the oldest rocks discovered so far clearly indicates that the Earth's 
age must exceed 4.0 Billion years. 
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The Moon 

In contrast to the Earth, a planet that has been highly active since its formation, the Moon experienced 
most of the significant events that shaped it early in its history. As a result nearly all Moon rocks are old by 
Earth standards, and radiometric ages in the range 3.5-4.0 Billion years are common. Shortly after formation of 
the lunar crust, the Moon was subjected to bombardment by asteroid-sized objects that brecciated and fractured 
the crust to depths of as much as 20 km and formed the large ringed basins that dominate the topography of the 
Moon's near side. Current evidence indicates that this violent episode in lunar history occurred within the first 
500 - 600 Million years. Because of the early bombardment and the resulting disturbance of the isotopic systems 
in the lunar rocks, only about a dozen of the returned lunar samples, all from the highlands, have radiometric 
ages exceeding 4.2 Billion years. The oldest of these are three cumulates that are thought to have crystallized 
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during formation of the lunar crust and have Rb-Sr and Sm-Nd ages in the range 4.42-4.51 Billion years. Thus, 
we can infer that the minimum age of the Moon is 4.4-4.5 Billion years. 

The currently favored and only viable hypothesis for the formation of the Moon is that the Moon 
aggregated from the debris formed when a planetoid collided with the Earth. If this hypothesis is correct, then 
the minimum age for the Moon is also a minimum age for the Earth, and the Earth-Moon system must be at least 
4.5 Billion years in age. 
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The Meteorites 

Meteorites are the oldest and most primitive rocks available for Earthbound scientists to study. Their 
compositions and orbits indicate that nearly all meteorites are fragments of asteroids (the rare exceptions are 
from Mars and the Moon) freed from their parent bodies by collisions with other asteroids and thrown into 
Earth-crossing orbits by gravitational resonance with Jupiter. 

Meteorites vary widely in composition. Some, the chondrites, were formed by accretion of silicates 
from the Solar Nebula and represent primitive asteroids. Others, like the achondrites, the stony-irons, and the 
iron meteorites represent, respectively, superficial lava flows, the mantles, and the cores of asteroids that were 
large enough to undergo internal chemical segregation. 

A number of the meteorites were metamorphosed and their isotopic systems were disturbed by the 
collisions that fragmented their parent bodies. The majority of the 70 or so well-dated meteorites, however, have 
individual Rb-Sr, Sm-Nd, Pb-Pb and Ar/Ar ages of 4.4-4.6 Billion years. Internal and whole-rock isochron ages 
determined by Rb-Sr, Lu-Hf, Sm-Nd, Pb-Pb, and Re-Os methods, as well as other isotopic evidence, show that 
the major meteorite types were formed within a few tens of millions of years between 4.5 and 4.6 Billion years. 

All hypotheses for formation of the Solar System call for the planets, including the Earth and the 
asteroids, to be formed within a very short interval of time after condensation of silicates from the Solar Nebula. 
Thus, the ages of meteorites are relevant to the age of the Earth and suggest that the Earth and the other solid 
bodies of the Solar System formed about 4.5-4.6 Billion years. 
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EXAMPLES OF POTASSIUM-ARGON DATING STUDIES 

The remainder of this chapter will be devoted to seven examples, selected to show both the kinds of 
problems that potassium-argon dating can help to solve and some of the troubles that are frequently 
encountered. These examples are not just abstracts of the work, but are descriptions of specific phases of 
important research studies. A special effort has been made to point out the faults as well as the merits of each 
study. It should be emphasized that they are all the result of cooperation between investigators in different 
disciplines, and are not just the work of a geochronologist dating rocks. Without this cooperation, the 
importance of the results would have been greatly diminished. In addition, all were rather complete and large-
scale studies. It is rare that a single isolated age determination by itself yields truly important results. 
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Zinjanthropus – Literally “Ape Man” 

The discovery by Dr. and Mrs. Louis S. B. Leakey in 1959, of fossil hominid remains of great antiquity 
at Olduvai Gorge, Tanzania, was one of the most exciting archeological finds of modern times. The remains 
were closely associated with volcanic deposits that were dated by J. F. Evernden and G. H. Curtis of the 
University of California, Berkeley, using the potassiumargon method. A brief summary of this important 
research and the controversy that surrounded the initial results will serve to illustrate three important points: (1) 
the use of potassium-argon dating to determine, more or less directly, the age of important fossil material and of 
young volcanic rocks. (2) The importance of a correct geologic framework, in this case a carefully established 
stratigraphy, for geochronological studies; and (3) the necessity for selecting samples carefully. 

Olduvai Gorge, in equatorial East Africa, cuts through Pleistocene beds that consist of interbedded 
volcanic flows and tuffs and continental sedimentary deposits. The sequence has been divided into five units 
called, from oldest to youngest, Beds 1 through V. Beds 1 and 2 contain some of the oldest known hominid 
remains and an extensive sequence of Paleolithic artifacts and living sites that apparently were concentrated 
along the shores of a perennial alkaline-saline lake. 

In 1959, Dr. and Mrs. Leakey discovered a fossil hominid skull, which they called Zinjanthropus 
boisei, associated with Stone Age culture material in Bed L(Leakey, 1959). This was followed a year later by 
the excavation of still older remains of a pre-Zinjanthropus child, which were found approximately 2 feet 
stratigraphically below Zinjanthropus (Leakey, 1961). Fortunately, these important finds were closely associated 
with material that could be dated by the potassium-argon method, for Bed 1 consists largely of trachytic 
pyroclastic deposits and flows of trachyandesite and basalt. 

From the associated faunal assemblage, it was known that Zinjanthropus was probably early 
Pleistocene. Preliminary potassium-argon age determinations by J. F. Evernden and G. H. Curtis (Leakey and 
others, 1961) led them to the conclusion that the fossils were about 1.75 million years old-an age far older than 
had been suspected, for the Pleistocene was then thought to be only about 1 million years long. They had 
determined ages ranging from 1.57 to 1.89 million years for anorthoclase separated from the series of tuffs most 
closely associated with the hominid remains, and ages on biotite and piagioclase ranging from 1.02 to 1.38 
million years for samples collected near the top of Bed 1. 
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The controversy concerning the correct age of Zinjanthropus arose priinarily over two points. First, von 
Koenigswald and others (1961) determined potassium-argon ages of 1.3 million years for the basalt near the 
base of Bed 1 and ages of 2.25 and 1.67 million years for two basalt pebble tools supposedly from Bed 1. These 
data seemed to conflict with the older age of about 1.75 million years for the overlying hominid-bearing tuffs. 
Second, the ages determined by Evernden and Curtis for Bed 1 indicated that Bed 1 
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was formed during a period of 0.7 million years or more, whereas the paleontological and geological evidence 
suggested a much shorter interval of formation. 

The controversy concerning the length of time represented by Bed I was resolved when careful 
stratigraphic studies by Hay (063, 1967a, 1967b) revealed that the sample that gave the younger age of 1.02 
million years and was first reported by Leakey and others (1961) to have come from the top of Bed 1 almost 
certainly came from a sample of Bed V, which locally unconformably overlies Bed 2. The sample that gave the 
age of 1.38 million years was found to have come from a level well below the top of Bed 1, and upon redating 
gave an age of 1.57 million years. This eliminated the apparently long interval of formation for Bed I. 

The controversy over the age of the basalt was not so easily resolved. The entire problem was mostly 
due to the fact that the samples of the basalt flows were highly weathered, altered, and extremely fine-grained 
(Leakey and others, 1962), and thus were unsuitable for dating. In response to the basalt dates of von 
Koenigswald and his colleagues, Curtis and Evernden determined potassium-argon ages for two additional 
basalt specimens from the Olduvai flows. These gave ages of 1.7 and 4.0 to 4.4 million years, which Curtis and 
Evernden considered to be minimum ages because of the unsuitable nature of the material. Thus, early ages on 
the basalt, all apparently on unsuitable material, ranged from 1.3 to more than 4 million years. To add to the 
confusion, the pebble tools dated by von Koenigswald and his colleagues could have come from any of Beds 1 
through IV (Leakey and others, 1962), and therefore their ages were largely irrelevant to the problem. 

Since the time of these early controversies, Evernden and Curtis (1965a) have published the results of 
an extensive program of potassium-argon dating of the volcanic material with which the hominids of Olduvai 
Gorge are associated. Their work, combined with the stratigraphic studies of Hay and the archeologic work of 
Leakey, has established without question that Zinjanthropus and the other associated hominid remains in Bed 1 
are about 1.75 million years old. The stratigraphy of part of Bed 1, as reconstructed by Hay (Grommy and Hay, 
1967), is presented in Figure 11-1 along with the age determinations most closely related to the Zinjanthropus 
site. All determinations on samples from tuff beds were made on anorthoclase except for KA1047 and KA1088, 
which were made on plagioclase. Sample KA1047 came from 12 inches above Zinjanthropus, KA850 from only 
1 inch above the living floor (KA1051 is a repeat determination), and KA1180 from 81 inches below. Samples 
KA1043, KA1053, KA1057, KA1058, and KA1179 are from an-unwelded ignimbrite that is stratigraphically 
above a related hominid site. Determinations for samples KA924A, KA966, and KA1039 are considered 
unreliable by Evernden and Curtis (1965a) because of subsequent improvements in their analytical technique.  
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The age of the basalt near the bottom of Bed 1 is now firmly established as approximately 1.85 million 
years by the dates of about 1.75 million years for samples above the basalt and of 1.85 and 1.91 million years 
for samples below it (KA1080, KA1088). But efforts to date the basalt directly have proved largely futile. 
Determinations of 1.6 to more than 4 million years have been discarded by Evernden and Curtis (1965a) as 
unreliable because of technical problems and the unsuitability of the basalt for dating. The one measurement 
considered by them to be reliable (KA1100, 1.92 million years) was made on a sample that was treated with HF 
and HCI to remove altered material and glass. Because this procedure has not been adequately tested, it is 
difficult to see why this age should be considered any better than the others. The controversy over the age of the 
basalt clearly illustrates the futility of trying to obtain reliable ages on unsuitable material. It should be 
mentioned that these basalts are the original basis for the Olduvai normal polarity event (see Fig. 11-2). 

One of the most serious problems encountered by Evernden and Curtis in dating the Olduvai sequence 
was that of contamination, for much of the material has been reworked by streams. Evidence of detrital 
components and of redeposition by fluvial action eventually led Evernden and Curtis to discard a large 
proportion of their age measurements because of the possibility that they had been made on contaminated 
samples. This left them open to the criticism, whether justified or not, that some of the ages had been discarded 
on the basis of the results rather than on some more objective criteria (for example, see the Current 
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Anthropology Comments appended to the paper by Evernden and Curtis, 1965a). This criticism could have been 
avoided if both the reworked and the obviously contaminated samples had been rejected before they were dated. 

In summary, the dating of Zinjanthropus is an extremely important piece of research that involved 
close cooperation by scientists in several disciplines. The results indicate conclusively that man as a tool-making 
animal is at least 1.751million years old. This age has been confirmed independently by a fission-track date of 
2.03 + 0.28 million years on pumice from Bed I (Fleischer and others, 1965). Many of the problems that arose 
with this work could have been minimized and perhaps avoided completely if Hay's stratigraphy had been 
available earlier and if more care had been used in selecting material for dating. 
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Chapter IV 
Adventist Creationist Associations Before The Centennial 

 
For most of the first half of the twentieth century, at least in America, creationists made no particular 

efforts to organize into a coherent movement. The modernist- fundamentalist controversy occupied the center of 
attention in the Christian world, and the evolution-creation question was only one somewhat peripheral aspect of 
this greater issue in the minds of most Christians of the time. Most of the leading creationist writers and 
speakers were primarily preachers or evangelists, and few seemed to understand the truly foundational nature of 
creationism in respect to Biblical Christianity on the one hand, or of evolutionism in respect to humanism and 
all forms of anti-Christianity on the other hand. Such organizations as were formed (and there were multitudes 
of them-missions, schools, societies, publications, etc., as well as churches and denominations) were built 
around certain key doctrines, such as the inspiration of the Bible, the deity of Christ, and the substitutionary 
atonement. But seldom was any creationist tenet explicitly stated in their doctrinal creeds. This tacit neglect of 
creationism became even more pervasive after the embarrassment of the Scopes trial. More and more of even 
the fundamentalist leaders were either ignoring or compromising with evolution. 

So far as I have been able to find, the first attempt to develop an explicitly creationist organization was 
made by Dr. Harry Rimmer, who established what he called the Research Science Bureau in 1921. Through his 
meetings, he solicited and obtained a fair number of memberships for this organization, but the Bureau consisted 
essentially of just Rimmer himself and a small laboratory which he had set up in his home. The organization 
apparently held no meetings and had no other officers, but it did publish and distribute a succession of booklets 
on various Bible/science topics, all written by Dr. Rimmer. 
 

The Religion and Science Association 
The first real creationist organization in this country was evidently the Religion and Science 

Association, organized in the summer of 1935 primarily through the efforts of Dudley Joseph Whitney, 
encouraged and assisted by George McCready Price and Byron Nelson. The stated purpose of the organization, 
according to its published constitution, was as follows: 
 
The purpose of this association shall be to investigate various problems of science in their relation to religious 
belief, particularly their relations to the Holy Scriptures, and to make public the findings of such investigations. 
 
A statement of the philosophy of the Religion and Science Association was also incorporated into its 
constitution, as follows: 
 
The officers and members assert their disagreement with the principle of evolution which governs so much of 
the thinking of modern scientists, this principle being that nature must be interpreted solely in terms of 
commonplace or "natural" processes, through the alleged action of matter upon matter in accordance with the so 
called "properties" of matter. In opposition to this naturalistic philosophy, the officers and members affirm their 
conviction that the various phenomena of nature are only the objectified ways in which the God of nature 
conducts the affairs of His universe; that He is not hampered by any so-called "laws" of nature or "properties" of 
matter; and that He has often made matter act in ways that transcend what we call the natural processes. They 
affirm their belief that definite acts of fiat creation were used in the origin and the ordering of this earth and its 
inhabitants, and also in the rest of the universe. They also affirm that the Bible account of the origin and history 
of the earth and of mankind is correct and should be believed. 
 
The three chief organizers (Whitney, Price, Nelson) fully intended the association to be committed to six-day 
creation and flood geology, explicitly repudiating both the gap theory and the day-age theory. However, they 
made the mistake of recruiting Dr. L. Allen Higley, Chairman of the Department of Chemistry and Geology at 
Wheaton College, as one of the founding directors and then, at Price's suggestion, making him their first 
President. Nelson became Vice-President and Whitney, Secretary-Treasurer. Because of his previous visibility 
as a controversial creationist, Price thought it best that he himself serve only as a director. 

There is some indication from the early correspondence [1] that Higley was selected by Price primarily 
because of the prestige his name might bring to the organization. Creationist scientists with bona fide academic 
credentials were few and far between at that time, and Higley did have a Ph.D., as well as a prestigious position 
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at what many evangelicals thought was the nation's leading Christian college. Furthermore, they did not realize 
the intensity of his commitment to the gap theory, thinking that they would be able fairly easily to convince him 
of the fallacies of the geological age system once the Association began to function. Higley was a firm 
creationist and believed in a worldwide Flood, but he persisted in believing that the Flood had left no geological 
evidences. All the geological strata and fossil beds, he insisted, had been formed by the supposed pre-Adamic 
judgment on a previous world which had been controlled by Satan for a billion years or so. 

The Association was to have two other directors. After being turned down by two outstanding 
Presbyterian theologians, J. Gresharn Machen, formerly at Princeton Seminary and later at Westminster 
Seminary, and J. D. Eggleston, President of Hampden-Sydney College in Virginia (both men expressed 
agreement with the organization, but were too busy), they finally settled on Dr. Theodore Graebrier, Professor 
of Philosophy and New Testament at Concordia Lutheran Seminary in St. Louis, and Harold W. Clark, M.A., 
Professor of Biology at the Seventh-Day Adventist Pacific Union College in California. Price at this time was 
Professor of Geology at the Adventists' Walla Walla College in Washington, Nelson was a Lutheran pastor in 
Oconornowoc, Wisconsin, and Whitney was busy writing, as well as editing his agricultural journal in 
California. This was hardly a prestigious group, scientifically speaking, but all had written influential books or 
articles on creationism and were well known to the active creationists of the day. 

A few other articulate creationists became active members of the Association, including Dr. Leander S. 
Keyser, Professor of Systematic Theology at Wittenberg College in Ohio; John Leedy, Professor of Botany at 
Wheaton College; Rev. Clarence Benson, of Moody Bible Institute; and Dr. Hawley Taylor, Chairman of 
Physics and Mathematics at Wheaton College. 

The organization's constitution provided for two categories of membership. Active members were those 
who either (1) held a position in some recognized institution of learning; or (2) had special training in natural 
science; or (3) had made a special study of some scientific problem which had a direct bearing on religious faith. 
Anyone could be an associate member by paying a one-dollar fee. Both grades of members, of course, were 
expected to subscribe to the constitution. 

Despite the Association's good purpose and easy membership requirements, it never acquired many 
members, never published the journal that was planned, and only held one of its proposed annual conventions. 
The latter was held in Moody Church in Chicago on March 27 and 28, 1936, and included papers by each of the 
six directors, plus papers by Benson, Keyser, Leedy, and Taylor. In addition, there were papers or addresses by 
Dr. Glenn Cole, Professor of Social and Political Science at Wheaton College, Dr. W. H. Flaas Professor of 
Geography and Geology at Northwestern University, Dr. W. Bell Dawson, Professor of Geology at McGill 
University, and Dr. Harry Rimmer. Attendance at the meeting was excellent. 

The program was evidently mostly set up by Dr. Higley, since the three founders would never have 
approved of several of the speakers. Bell Dawson, like his father, the famous J. William Dawson, was an 
advocate of the day-age theory. Dr. Haas had apparently been invited simply to present the orthodox geological 
position on the geological ages, placing them in a theistic evolutionary context (so far as I can find, the papers of 
the convention were never published, although an unsuccessful attempt was made by some of the directors to 
get the Moody Bible Institute Colportage Library to publish them in book form). Whitney was quite 
unimpressed with Dr. Rimmer, to say the least, using highly uncomplimentary language about Rimmer in his 
letters to Nelson and others. What the opinion of the other leaders of the Association may have been about 
Rimmer I do not know, but, in any case, he was never even considered as a possible director of the Association, 
in spite of the fact that he was easily 
the best-known creationist of the day. 

Rimmer, like Higley, was a strong proponent of the gap theory, which all the other directors of the 
Religion and Science Association considered to be utter foolishness, both Biblically and scientifically. Whitney, 
Price, Clark, and Nelson all believed in flood geology, of course. Graebner felt he could not accept flood 
geology, but he was also firmly committed to literal six-day creationism, just as Martin Luther had been, so he 
also rejected both the day-age theory and the gap theory. He used the standard geological nomenclature, but 
without the age connotations, taking the position that the true causes of the geologic strata would have to be 
determined through future research. 

One result of the convention was that at least seven members of the Wheaton College faculty joined the 
Association. This was probably a mixed blessing, as far as the founders were concerned, for few, if any, of the 
Wheaton people were willing to accept flood geology. Higley's book Science and Truth, published several years 
later, was surely one of the strongest expositions of the gap theory ever published, and Rimmer, one of its ablest 
popular defenders, was awarded an honorary doctorate by Wheaton. 

At the same time, the president of Wheaton College during this period was Dr. J. Oliver Buswell, Jr., 
one of the most ardent and capable defenders of the day-age theory of that or any other generation. Thus the 
Wheaton faculty, whether using the gap theory or the day-age theory, has been committed to the geological-age 
system for at least 50 years, and it has had profound influence on the entire Christian community, first through 
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the Religion and Science Association, and later through the American Scientific Affiliation, in persuading 
thousands of evangelicals to follow down this fatal path of compromise with evolutionism. 

In any case, this convention was apparently the only public activity ever sponsored by the Association, 
although its founders had great hopes and plans for it at one time. Before another year had rolled around, the 
Association had disintegrated and died. 

The membership after a year (by September 1936) had only grown to 56, of which 31 were active 
members and 25 were associate members [2]. An attempt was made to determine the numbers who believed in 
strict creationism (with flood geology), the day-age theory, and the gap theory. Not many questionnaires were 
returned, but the sample received indicated a more or less even division between the three views. 

These divisions began to be more and more abrasive among the officers. Quite an extensive and 
increasingly heated correspondence developed between President Higley, defending the gap theory, and the 
others-especially Price and Whitney-who realized that any compromise with the geological ages was a 
dangerous concession to evolution, and that the gap theory, in particular, was theological confusion as well. 
Another conflict also developed, of somewhat lesser proportions, between Nelson and Whitney, Nelson arguing 
for the special creation of each species and Whitney insisting that the created "kinds" of Genesis were 
significantly broader than the species. 

Furthermore, the various directors began to lose interest in working in the organization at all, desiring 
to have someone else elected to their respective positions. Price (as well as Higley) was 65 years old, 
complaining of health and fatigue; Whitney thought that the job of secretary should be held by someone in the 
east or mid west. And Nelson wanted to resign so he could take a more active part in the liberal/conservative 
battle in his own denomination. By this time, Whitney had begun to argue that Higley should be voted out as 
president in favor of Price, because of Higley's gap theory commitment, but Price disagreed. 

By March of 1937, the organization seemed to be failing apart. Whether there was ever any formal 
decision to disband is not clear. In any case, Whitney and Price, whose concerns and energies had gotten the 
organization started and going in the first place, finally decided it was never going to accomplish anything with 
such sharp differences of opinion on basic issues, and they would do better devoting their remaining years to 
more productive pursuits. Without these two leaders pushing it, the others were not that concerned anyway, and 
the Association finally died. 

The abortive history of the Religion and Science Association at least provided a significant lesson or 
two for the future. The most obvious was that compromise for expediency's sake does not work. Without 
Higley, Dawson, the Wheaton men, and others who wanted to compromise with the geological-age system, the 
founders feared the Association would be too weak and would not survive. As it turned out, it did not survive 
precisely because these compromisers were in it, and soon came to dominate it. Another weakness, of course, 
was the scarcity of qualified creationist scientists. This was not the fault of the Association, however. Such 
people apparently did not even exist in any significant numbers in those days. The Religion and Science 
Association was a noble and needed pioneering venture, and the seeds which were sown would eventually bear 
fruit. 
 

The Creation-Deluge Society 
George McCready Price, Dudley Joseph Whitney, and Harold Clark may have given up on the Religion 

and Science Association, but they still felt the need for an organization with the same purpose, yet more firmly 
committed to strict creationism and the worldwide, geologically significant flood of Noah. Therefore, they soon 
set about organizing another society which would meet these specifications. In this they were helped by the 
enthusiastic support of Captain Benjamin Franklin Allen, a retired army officer and a relatively late recruit to 
the predecessor Association. Allen (like Price and Clark) was a strong Seventh-Day Adventist and had been 
profoundly influenced by Price's books. He also had considerable legal training and was a skillful logician and 
persuasive writer. After starting in civil engineering, he finished with an A.B. and then with the LL.B. from the 
University of Arkansas. He worked in the office of the Arkansas Secretary of State for several years. He was a 
confirmed bachelor, about 45 years old at that time, and in his army experience had done much geological field 
work. 

He had been vigorously promoting flood geology among the Adventists for several years, with 
considerable success. In 1938, Price also retired from full-time teaching and moved to Pomona, California. This 
was adjacent to Loma Linda, where the Adventists now have a fine university (Loma Linda University, with 
excellent graduate and undergraduate science programs, all of which teach creationism), which includes an 
excellent medical school. The predecessor of this medical school was known as the College of Medical 
Evangelists, then located in Los Angeles, and many fine medical researchers, medical missionaries, and 
practicing physicians received their training there. Soon after moving to Pomona, Price was invited to give a 
ten-week series of lectures on creationism and flood geology at the College of Medical Evangelists. Many of the 
medical men and other southern California scientists who attended the lectures became highly interested in flood 
geology as a result. These, in addition to the people recruited by the intensive promotional activities of Ben F. 
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Allen, provided the nucleus for the new society, organized just about a year after the demise of the Religion and 
Science Association, in late 1938. Ben Allen was named President of the Society, and later became Executive 
Secretary, which position he held until its demise in 1945. 

The society had various official and unofficial names during its seven-year existence, ending in late 
1945. Popularly known as the Creation-Deluge Society, or even just the Deluge Society, it was more formally 
organized as the Society for the Study of Deluge Geology and Related Sciences. Beginning in January 1943, its 
name was changed to the Society for the Study of Creation, the Deluge, and Related Sciences. Although the 
Society's leaders objected, it is not surprising that such an unwieldy title was abbreviated to the Deluge Society 
by most people. It was not officially incorporated until December 1944, and then it was under the name "The 
Natural History Research Group, A Society for the Study of Creation, the Deluge, and Related Sciences." 

The most enduring work of the Society was its Bulletin of Deluge Geology and Related Sciences, 
published at various intervals from 1941 through 1944 (20 Bulletins were published altogether). Ben Allen was 
Managing Editor, as well as Secretary of the Society. George McCready Price and Cyril B. Courville, M.D. 
(who also served several years as president), comprised the Editorial Board. Courville was replaced on the 
Editorial Board by Dr. Dell D. Haughey beginning in January 1943. The first issue of the Bulletin (June 1941), 
in a Foreword by the Editorial Staff, said the Society was organized in 1938 under the encouragement and 
stimulation of Professor George McCready Price. The Society is nondenominational and has for its only 
essential thesis, the literal interpretation of the book of Genesis and other Scriptures relating thereto. If the 
Deluge did occur, it is believed that the scientific facts now available, or easily discoverable, will abundantly 
prove it. 

This Bulletin is published by the Society to provide for the use of resident and distant members and 
other interested individuals, worthwhile source material which has been presented before the organization. In 
this way it is hoped to accumulate material which will be useful to Christian workers and Bible students. This 
publication must of necessity be small at first. It has no endowment and therefore its continued existence 
depends upon the support of those interested in its message. As the number of members and subscribers 
increases, the BULLETIN will be correspondingly enlarged. The support of believers everywhere is therefore 
earnestly solicited. 

The Society was thus firmly committed to the literal interpretation of Genesis. Although not explicitly 
mentioned in this Statement of Purpose, the commitment of the Society to Deluge Geology was evident in its 
very name. Before the Society began to publish its Bulletins, its activities consisted of occasional meetings in 
the Los Angeles area, supplemented by various field trips and studies, Ben Allen being active in promoting 
both. Although the Society was intended to be inter-denominational, the majority of its members were Seventh-
Day Adventists. So far as I can tell, all the 37 papers published in the Bulletin were written by Adventists, 
except two by Dudley J. Whitney, one by Dr. Will Tinkle, and two reprints of nineteenth century articles by the 
Duke of Argyll. 

This in no way is meant as a rebuke to the Adventists for such domination of a supposedly inter-
denominational Society. It is rather a rebuke to the conservatives and "fundamentalists" in the other 
denominations, who were either so unconcerned with these basic scientific issues or so enamored with their 
schemes of evolutionary compromise that they had nothing significant to contribute. 

There were many outstanding papers in these Bulletins, all still very valuable and informative. Little if 
any specifically Adventist doctrine appears in them. It is a sad commentary on the state of the orthodox 
denominations-as well as the supposedly "fundamental" inter-denominational organizations-of the time, that the 
vital Biblical doctrines of genuine creationism and Noachian catastrophism had to be upheld almost exclusively 
during the quarter century after the Scopes trial embarrassment by a denominational group which most of them 
considered to be a cult. The Creation-Deluge Society was immensely more successful in recruiting members 
than the Religion and Science Association had been. By 1943 it had almost 500 members and in June of 1945, 
[3] just before the unfortunate takeover of the Society by an "old-earth" minority and its rapid dissolution 
thereafter, it had more than 600 members. 

This growth was certainly not achieved through using a broad and innocuous doctrinal requirement. 
Voting members were accepted only on the following basis: 
 
Realizing that our success depends upon unity of faith and viewpoint, only those who believe in the literal six 
day Creation as taught in the Bible, the Creator not being indebted to preexisting matter, that no geologic 
ages have elapsed since that event, and that the Deluge should be investigated as the possible cause of the 
major geological changes, shall be eligible for membership. [4]  
 

In addition, there was a $2 annual membership fee, but this was the same as the subscription price for 
those who wanted the Bulletins without joining the Society. The Society also established various grades of 
research memberships, based on amounts contributed for research. The Society's leaders, especially Ben Allen, 
laid great stress on creation-oriented research, and the research fund was used to fund a number of projects. An 
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impressive list of speakers addressed the meetings of the Society and wrote for the Bulletin. Most were Seventh-
Day Adventists, but there were others, as well. One of these was Dr. Walter Lammerts, who many years later 
would become the first president of the Creation Research Society. At that time, he was Assistant Professor of 
Ornamental Horticulture at UCLA and, though not an actual member of the Society, was active on a research 
project of special interest to the Society, studying the nature and limits of variation and speciation in plants, and 
also in speaking at its meetings. Lammerts was a Missouri-Synod Lutheran, very active in his own church 
circles. 

I myself joined the Creation-Deluge Society in June 1943, after learning about it in a footnote in 
Genesis Vindicated, one of George McCready Price's later books, written after his retirement and published in 
1941. I struck up a correspondence then with Ben Allen which was most stimulating, and which continued for 
over seven years. I never met Allen personally, but he was evidently an immensely capable and highly 
motivated man, truly born again and with a strong faith in Christ and the Word of God. Naturally, I disagreed 
with him on the matter of Seventh-Day Adventism, but otherwise we quickly developed a real sense of 
agreement and camaraderie. I was only 25 years old and just getting into creationism, still in my first year as an 
instructor at Rice Institute, while Ben Allen was at least in his fifties, but we seemed able to give each other 
mutual appreciation and encouragement. 

Two of the most widely publicized creationist research projects, both of them still continuing, were 
largely initiated by Allen's enthusiasm. I received a letter from him dated December 2, 1943, asking whether I 
could help on a project checking out and documenting a reported occurrence of giant human footprints with 
dinosaur footprints in a Cretaceous limestone formation in central Texas, near the small town of Glen Rose. He 
rightly considered this discovery to be a potential bombshell and was organizing the project on a hush hush 
basis. These footprints had been studied by scientists from the American Museum of Natural History, but the 
human tracks had been ignored, at least publicly. An Adventist minister from Tucson, E. E. Beddoe, had later 
made casts of some of these tracks, and they seemed to be authentic human tracks, so the Society, under Allen's 
encouragement, undertook to do some serious excavation and documentation at the site. Geologist Clifford 
Burdick was later assigned to it, after he became active in the Society in mid-1944, and he soon began what 
would become essentially a life-long series of explorations and studies of these and other footprints and similar 
anomalous fossils-fossils that were out of their assigned evolutionary place in the geologic column. 

As much as I wanted to at the time, it was not possible for me to participate directly in the project, 
since those were the war years and I was fully occupied in teaching in the Navy's engineering training programs 
at Rice. However, Burdick and others worked on it as much as opportunity permitted and did locate a number of 
bona fide human footprints, in addition to numerous dinosaur footprints. Before the project could really be 
firmly documented, however, the Society collapsed. The second project referred to above was the search for 
Noah's Ark. Although there had been earlier explorations on Mount Ararat, these had all been forgotten until 
Allen began to promote the project as a means of conclusively demonstrating the validity of flood geology. 
Actually I had recently seen a tract in which a Russian aviator's reported sighting of the Ark, at the time of the 
first World War, had been mentioned, and had written Allen to ask if he knew anything about it. He had, indeed, 
since the tract was merely a highly fictionalized account based on evidence which Allen had given the author of 
this widely circulated tract. There was at least a kernel of truth in the story, although the details had been grossly 
popularized. Allen got the author of the tract to admit his fabrications and to retract his story. 

Like the footprint project, Allen felt the Ararat project should be kept confidential until the actual 
discovery and documentation of the Ark could be established. First of all, sufficient funds would have to be 
raised to outfit an adequate expedition. This was impracticable until after the war, so he was only trying to lay 
the groundwork at the time we first corresponded about it. His foundational efforts would eventually bear fruit 
in the various expeditions which were established on this foundation some twenty years later, after Allen's 
death. 

Although the southern California members of the Society normally met at monthly or bi-monthly 
intervals, with many interesting papers and speakers, its most ambitious effort was a Symposium meeting held 
in November 1943. Seventeen papers were presented, on a wide range of topics, many of which were later 
published in the Society's Bulletin of Deluge Geology and Related Sciences. In addition, seven assigned public 
addresses were given. Since these were the years of World War II (the Bulletin of Deluge Geology began 
publication in 1941, and the Society disbanded late in 1945), travel was difficult, and I was very busy with 
teaching and had no vacations of consequence. Consequently, I was never able to attend any of these meetings 
personally. I did profit tremendously from the Bulletins and Newsletters, as well as from my running dialogue, 
via correspondence, with Ben Allen. I was unaware that there was increasing internal dissension in the Society 
during 1944, since none of this was evident from its publications. 

All of the Newsletters published in 1943 and after (I have not been able to find any written earlier), 
with one exception, were written by Ben Allen and frequently contained valuable technical information, as well 
as news of Society activities. The Newsletter dated March 18, 1944, was written by B. Clemson Marsh, M.D. 
(who was President [5] at that time) and George McCready Price. However, there was nothing in their remarks 
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hinting of dissension. Nevertheless, although 1944 seemed to be a very productive year, there was an 
increasingly restive minority among certain California Adventist members who were lukewarm to deluge 
geology and, especially, to recent creation. They felt that more emphasis should be placed on biology and less 
on geology, since they were increasingly convinced that radioactive dating had proven the earth to be two 
billion years old (this was the evolutionists' firmly settled "age of the earth" back in 1945!). 

In fact, in 1937 a number of Adventist science teachers had had a meeting at which they decided they 
would have to accept the "old earth" view of the evolutionists. Allen did not learn of this until after the Society 
had disbanded, although he was always curious as to why so few of them took an active part in the Society. A 
number of them did join, however, including also a number of medical doctors who had been trained under them 
and shared their views, without letting their doubts be known openly. As is usual in such sub-rosa activities, 
their opposition to the Society's basic premise was first expressed in other complaints. Not enough attention was 
being paid to biological evidences of design; the Bulletins were not being published rapidly enough; the 
Society's name was cumbersome and embarrassing in the academic world; more effort should be directed to 
reaching laymen who didn't understand geology and other technical material; the Secretary might be misusing 
funds, and thereby causing delays in publication schedules; more effort should be concentrated on highly 
technical material commanding the attention and respect of the most advanced evolutionary scientists; the 
governing board should be self-perpetuating instead of elected by the membership, with all officers selected 
from a group of highly credentialed "Fellows," etc. 

The underlying reason for all these complaints, however, at least judging from future developments, 
was academic embarrassment at the strong position of the Society (especially its Executive Secretary) on the 
vital issues of recent creation and the cataclysmic deluge. Accordingly, plans were secretly being made to oust 
Ben Allen and to change the entire nature of the Society. In spite of what had seemed to be adequate safeguards 
against any such thing happening, it did happen. In his final Newsletter, announcing the forthcoming annual 
election of officers, Allen wrote: 
 
This may be the last news letter by the present writer, in view of the annual election of officers at this meeting. 
Beware of disruptive action. Some 10 years ago I saw that somebody "had to jump off and swim out" in order to 
get these labors started as an organized movement. (Everyone else, and especially the more competent scientific 
workers, either are not organizers or have their noses to grindstones, or are in treadmills.) I have gone through 
some hardships, but have been happier than ever before. A band of more than 600 loyal and sacrificing people 
has been gathered together, many of them of first rate ability in this field.... I have done for the Society only 
what had to be done, and what no one else could be found to do. Please forgive the mistakes, most of which 
have been mistakes of zeal. [6] 
 

What he had feared indeed came to pass. The meeting was packed with members who had been 
instructed how to vote in accordance with the plans of the takeover clique. A new set of officers was elected, 
and Ben Allen was voted out. The new Board soon decided to abolish the original Society, without even asking 
the consent of the membership, and to constitute itself as a new and different organization. The money in the 
research and publications funds (approximately $1800-a fairly large amount by 1945 standards) was turned over 
to the new Secretary, Molleurus Couperus, M. D., along with all other properties of the Society, in the name of 
the new organization. The new name was completely innocuous, the Society for the Study of Natural Science. 
That would hardly embarrass anybody! Neither would its doctrinal standards, which omitted "all references to 
the Bible, to the Deluge, to Creation, to Evolution, to religion, and to any of the real purposes of the original 
body."[7] 

According to Ben Allen, "the whole 'revolution' was apparently developed by two men, and not more 
than 6 or 7 were actively and purposely involved in it."[8] The membership never voted on it at all, though a 
questionnaire was later circulated to them. The latter was confusing and the results never were tallied. Allen 
wrote: 
 
The status of membership in the original Society, has been abolished, all except an empty phrase. But almost all 
of the original members even yet do not know what has happened. The Board constituted itself the Society, is 
self-elected, and elects its officers from itself. [9] 
 

All of this would seem to have been quite illegal and possibly could have been overturned in a lawsuit. 
However, presumably because of Biblical cautions on such matters, no one wished to go to court over it, and the 
takeover was successively consummated. 
 

Aftershocks of the Deluge Society Breakup 
The new "Society for the Study of Natural Science," ostensibly interdenominational like its 

predecessor, soon became strictly Seventh-Day Adventist in practice. It had its roots in the revolt of Adventist 
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science instructors against the doctrine of recent creation which had long been held by that denomination, and 
these younger intellectuals apparently wanted to use the revised organization as an instrument to undermine this 
doctrine in the denomination itself. 

They were precluded from using the day-age theory or the gap theory, in their exegesis of Genesis, by 
the writings of their revered teacher, Mrs. Ellen G. White, whom Adventists believe to have been guided 
infallibly in her writings by the Spirit of Prophecy. They thought, however, that they could stretch her teachings 
to allow for the two billion years required by radiometric dating in the supposed gap between the first two verses 
of Genesis. They could not place the geological ages with their fossils in this gap however, as the other 
fundamentalists were doing, since Mrs. White had rightly stressed that no death had occurred in the world prior 
to Adam's sin. Consequently, they assumed that the earth had remained dormant in the "chaotic" state of Genesis 
1:2 for all those two billion years. Thus all the Precambrian rocks, which they assumed to have no fossils, were 
attributed to this "primary creation," with the rest of the stellar universe two billion years ago, with Genesis 1:3-
31 then describing the "secondary creation" of the six days, which were still taken as six literal days six 
thousand or so years ago. 

After all this had happened, Ben Allen, realizing that this position was being pushed because of 
geochronological intimidation and then justified by distorting the teachings of Scripture (as well as those of Mrs. 
White), got two of his own colleagues to prepare definitive papers on these two subjects. Clifford Burdick, who 
had a Master's degree in geology from Wisconsin University, plus many years of experience in mining geology, 
therefore (with Allen's assistance) prepared a 21 -page single spaced mimeographed paper entitled "Recent 
Trends in Methods of Measuring Geologic Time," sharply critiquing radiometric and other methods of geologic 
dating, which was then circulated to about 50 key reviewers for comment and correction. Similarly, Dr. John L. 
Huenergardt, with a Ph.D. in Philosophy from Indiana University, wrote on "The Scriptural Integrity of Creation 
Week," showing clearly that recent six-literal-day creation is the plain and unmistakable teaching of Scripture. 

These two key papers were later distributed to the Adventist science teachers and resulted in many of 
them returning to strict creationism. [10] The new Society also later incorporated them into its own new 
publication, [11] both papers having been revised and updated by then, with Burdick's paper in the first volume, 
Huenergardt's in the second. The new Board (with Molleurus Couperus, M.D., as Executive Secretary) decided 
to change the title of the Bulletin of Deluge Geology to The Forum, with the words "For the Correlation of 
Science and the Bible- as a subheading appearing in small print on the title page, but not on the cover. Volume 1 
was published in 1946, nothing in 1947, Volume 2 in 1948. Nothing at all had been published in 1945, and The 
Forum ceased publication altogether after 1948. 

All the papers in both volumes dealt with this controversy over whether the earth was old or young. In 
addition to the papers by Burdick and Huenergardt, papers defending the young earth were written by Harold 
Clark, Dudley J. Whitney, and another by Burdick. Advocating an old earth were three papers by J. Lowell 
Butler, two by Molleurus Couperus, and (surprisingly) one by George McCready Price. There was a sprinkling 
of quotations from Ellen G. White plus a number of brief "letters-to-the-editor" in Volume 2. All of the writers 
except Whitney were Seventh-Day Adventists, and Whitney's article was essentially a letter discussing Volume 
1. The book was clearly an Adventist document, intended essentially to convince Adventists that the age of the 
earth was still an open question, both Biblically and scientifically. None of the writers, however, advocated the 
gap theory or day-age theory. Also, all of them, even those favoring a young earth, assumed that the universe 
itself was very old, with stars and planets and probably living creatures existing at various times and places 
throughout the universe. This notion had been sanctioned by Mrs. White, the Adventist prophetess, and so was 
taken as fact by all the Forum writers. 

I wrote a letter to the Forum editors, critiquing this latter idea along with the old earth idea. My letter 
was ignored by the editors, but Ben F. Allen later made copies and circulated it. Since I am not in the Seventh-
Day Adventist denomination, I know little about its internal divisions. [12] However, this same divergence of 
opinion still exists and apparently has broadened into a more widespread liberal/conservative type of division 
that also involves the law/grace question and even the question of Mrs. White's prophetic authority and integrity. 
But that is another subject, not germane to this book. In any event, the Society for the Study of Natural Science 
died out, with its Forum, shortly after Volume II was published. It was serving no purpose the controversy it 
sought to discuss had already been well discussed to no avail for over a hundred years. The tragedy was that this 
handful of compromisers was able to destroy so quickly a sound creationist testimony that could have made a 
tremendous impact for truth in the scientific and educational worlds of the post-war generation. Again, however, 
some good seed had been sown. 

To provide an outlet for their research and writing, a number of the Adventist flood geologists (e.g. 
Allen, Clark, Frank Marsh, Burdick) began to publish in The Naturalist, the quarterly magazine of the 
Associated Nature Clubs, directed by Dr. Ernest Booth. These were nature study clubs sponsored by various 
local Adventist churches. Although most of the articles in The Naturalist were simply studies of various birds, 
plants, and other nature items, it did include one or more strong creationist articles in many of its issues. This 
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small journal was published from 1942 through 1967 but was in perpetual financial straits and finally could 
survive no longer. 

In the meantime, Benjamin Allen, no longer involved in the Deluge Society, was able to devote more 
attention to his Noah's Ark project. He formed another organization, the Sacred History Research Expedition, 
with himself as President, and Clifford, Burdick as Vice President. Another officer, until he had to drop out for 
health reasons, was well-known Christian archaeologist J. 0. Kinnaman. Allen also enlisted the active support of 
H. M. S. Richards, the nationally known Adventist radio evangelist. He was especially active in promoting this 
project from 1948 to 1950 or later, trying particularly to obtain financial backing for a systematic 
archaeological/geological exploration of Mount Ararat. He was never able to consummate the project, however. 
Allen had quietly been accumulating evidence concerning the Ark from many sources for many years. A 
number of the reported sightings that have now been rather widely publicized were first researched by him. My 
son, John, who is currently in charge of our own ICR Ararat Project, has reviewed some of Allen's background 
studies in his own book. [13] 

Many of the Ararat investigators of more recent years have also been Seventh-Day Adventists (e.g., 
George Vandeman, Ralph Crawford, Eryl Cummings, as well as Clifford Burdick, who was first a member of 
the Allen team, then later with Crawford, Cummings, and others). How much of their own knowledge and 
enthusiasm for the project may have originally come from Ben Allen, knowingly or unknowingly, I can only 
surmise. In any case, in this as in many other significant creationist activities, Allen was a genuine pioneer. I lost 
touch with him after 1950. He was still reasonably young, probably late fifties or early sixties, but it is my 
understanding that he died fairly young, before seeing the fruition of most of his dedicated labors and incisive 
insights. In my last letter to him (March 9, 1950), I mentioned that I would probably be going to Afghanistan 
soon, officially as an engineering teacher (I was to get my Ph.D. in December of that year, from the University 
of Minnesota), unofficially as a missionary to that closed Moslem country. I suggested the possibility of meeting 
him in nearby Armenia to join his Ararat expedition, if and when. As it turned out, neither of us ever made it, 
either to Afghanistan or Ararat. 
 

The American Scientific Affiliation 
Unlike the other organizations we have discussed so far, the American Scientific Affiliation, first 

formed in 1941, is still active. However, it is no longer active as a creationist organization, with its leaders and 
most of its members having long since capitulated to theistic evolution. This was not the vision of its two 
founders, who were both associated with Moody Bible Institute, a school which had been firmly committed to 
creationism ever since it was founded in 1879 by D. L. Moody, the famous nineteenth century evangelist. The 
American Scientific Affiliation (ASA) originally was envisioned and encouraged by Irwin A. Moon, who 
became widely known for his "Sermons from Science" during World War II, which were sponsored by Moody 
Bible Institute, and by the president of Moody, Dr. Will H. Houghton. 

Dr. Houghton's predecessor, Dr. James M. Gray, had been an active leader of the fundamentalists 
during their battles with the modernists in the period before and after the Scopes trial. Although he still tended 
to lean toward the gap theory, he was on good terms with George McCready Price and the other strict 
creationists of the time. He encouraged Price and the others as they were planning to form the Religion and 
Science Association, but he died just as it was getting under way. The one public convention of the Association 
was held in Moody Church in March 1936. It attracted good crowds and considerable publicity. How much Dr. 
Houghton himself may have been involved is not clear, but he must have been impressed with the importance 
and evangelistic potential of such a body of scientists who could be firmly committed to the Word of God and 
the Biblical doctrine of creation. 

Soon afterward, Moody began to sponsor Irwin Moon's highly successful "Sermons from Science." 
These were greatly used by the Lord, both in citywide evangelistic campaigns and in military camps during the 
War. It was one of his meetings, held in El Paso early in 1942, that made a profound impression on me and first 
got me interested in the correlation of science and Scripture. I was especially fascinated and impressed by one of 
his sermons dealing with flood geology and the canopy theory, my first encounter with the scientific 
implications of the Biblical Deluge. 

It was at another of his meetings, held in Salem, Oregon, in November 1940, that Moon had contacted 
Mr. F. Alton Everest, who was then teaching electrical engineering at Oregon State College, in order to discuss 
the need for another organization of evangelical scientists. The Religion and Science Association had foundered 
three years previously, and the Creation-Deluge Society, formed in 1938, was not broad enough to include 
"progressive creationists" and "gap creationists." Furthermore, it was dominated by Seventh-Day Adventists, an 
onus which had kept many "evangelicals" from joining it. 

Moon put Everest in touch with several other creationist scientists interested in such a society, and then 
Everest undertook the selection of a name and preparation of a constitution. Moon and Houghton also worked 
hard in planning the society and then, in 1941, Houghton sent a letter to all the known prospective members, 
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inviting them to an organizational meeting in Chicago scheduled for September 2-5, 1941. Travel expenses were 
to be paid by Henry P. Crowell, one of Moody's Board members. 

According to Everest's account, [14] there were five men who came. In addition to Everest, the others 
were as follows: 
 
Peter W. Stoner, Professor of Mathematics and Astronomy at Pasadena City College in California. Stoner was 
later author of a book [15] advocating the day-age theory. 
 
Dr. John P. Van Haitsma, Professor of Organic Science at Calvin College, a small liberal arts school of the 
Christian Reformed denomination in Grand Rapids. Van Haitsma had sponsored the Nature and Scripture Study 
Club, which functioned in Grand Rapids from 1935 to 1942. 
 
Dr. Russell D. Sturgis, Professor of Chemistry at Ursinus College in Pennsylvania. 
 
Dr. Irving A. Cowperthwaite, Plant Engineer for the Thompson Wire Company in Massachusetts. 
 

All of these men were creationists, but none were strict recent creationists like those in the Creation-
Deluge Society. There were several others who were actively involved in the formation of the ASA almost from 
the first. One of these was Dr. Will Tinkle, who later was to become the first Secretary of the Creation Research 
Society. Another was Dr. Walter Lammerts, who held a more prestigious position than any of the others, being 
on the agricultural faculty at UCLA at the time (Lammerts later became first president of the CRS). However, 
he was also actively involved in the Creation-Deluge Society and was firmly convinced of the validity of recent 
creationism and flood geology. He tried to convince the other founders that they should write into the ASA 
constitution a commitment to these Biblical truths, predicting that the Society would eventually either collapse 
(as the Religion and Science Association had done) or else-even worse-would soon become dominated by 
theistic evolutionism, ultimately becoming simply another liberal ecumenical society. [16] However, the five 
original founders, led by Peter Stoner and his adamant commitment to the day-age theory, refused to adopt any 
such strict creationist frame of reference, even though all of them were, at that time, definitely creationists and 
fully intended for the ASA to provide scientific leadership for the evangelical world in its opposition to 
evolution. 

Dr. Lammerts' prophecy eventually proved true, unfortunately. Over and over again, this same drift has 
occurred, from strict creationism to progressive creationism (or gap creationism) to theistic evolutionism to 
religious liberalism, and, finally, either to outright humanism or extinction. The road of compromise eventually 
leads to a precipice. While the ASA has thus far remained true to evangelicalism in some ways, it has long since 
ceased to be an influence for any form of creationism. 

Nor did it take very long for the Affiliation to begin this drift, as we shall see. Everest was elected 
President and Cowperthwaite Secretary-Treasurer, the two constituting with Stoner, Sturgis, and Van Haitsma, 
the first Executive Council. Each member of the Council was to serve a five-year term, with one Council 
member to be elected each year. Dr. Marion D. Barnes, a research chemist in Arkansas, replaced Van Haitsma 
in 1942; Dr. Edwin Y. Monsma, a biology professor at Calvin College replaced Cowperthwaite in 1943; Dr. 
Russell L. Mixter, Head of the Wheaton College Science Department, replaced Sturgis in 1944; Dr. Allan A. 
MacRae, President of Faith Seminary replaced Stoner in 1945; Everest was reelected to a new five-year term in 
1946; Dr. Roger J. VoskuyI, Dean of Wheaton College, replaced Barnes in 1947; Dr. Laurence Kulp, Assistant 
Professor of Geology at Columbia University, replaced Monsma in 1948; Mixter was re-elected in 1949; Dr. H. 
Harold Hartzler, mathematics professor at Goshen College, replaced MacRae in 1950; Dr. Brian P. Sutherland, a 
mining engineer in British Columbia, replaced Everest in 1951; and Delbert N. Eggenberger, a Chicago research 
chemist, replaced Voskuyl in 1952. 

The Executive Council was to elect one of its members President each year, and Alton Everest 
remained in this capacity until 1950, when Dr. Mixter was named President. Dr. Hartzler became President in 
1954, continuing until 1960, when he was appointed as ASA's first Executive Secretary, initially on a part-time 
basis. Of all the above men, only Monsma was clearly a believer in recent creation and a cataclysmic deluge. 
Others were nominally uncommitted to any specific view, while some (e.g., Everest, Stoner, Mixter, 
Eggenberger, and especially Dr. Kulp) were quite hostile to such views. When the society was first organized in 
1941, the rather innocuous name of "American Scientific Affiliation" was adopted. However, it did have a fairly 
good statement of faith required for membership. This statement was changed at various times. One of the early 
forms, possibly the first, was as follows: 
 
I believe the whole Bible as originally given to be the inspired word of God, the only unerring guide of faith and 
conduct. Since God is the Author of this Book, as well as the Creator and Sustainer of the physical world about 
us, I believe there can be no discrepancies when both are properly interpreted. Accordingly, trusting in the Lord 
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Jesus Christ, the Son of God, my Savior, for strength, I pledge myself as a member of this organization to the 
furtherance of its task. [17] 
 
The Objectives of the ASA were stated as follows: 
 
(1) To integrate and organize the efforts of many individuals desiring to correlate the facts of science and the 
Holy Scriptures. 
 
(2) To promote and encourage the study of the relationship between the facts of science and the Holy Scriptures. 
 
(3) To promote the dissemination of the results of such studies. [18] 
 

Although nothing specific was spelled out about either creation or evolution in these statements, there 
was at least an implication of Biblical inerrancy and the harmony of true science with Scripture. Even this 
relatively innocuous statement of faith soon proved onerous to many of its members, however, and a presumed 
stumbling block to academic colleagues. Consequently, there were frequent movements to get things changed, 
usually in the direction of less rigorous membership requirements. Initially there was only one class of 
membership. A new constitution was adopted around 1950, allowing for the grade of Fellow, with the Council 
to be elected only by the Fellows. Members had to agree to only a very brief doctrinal statement, Fellows to a 
much lengthier statement (which, however, did not require rejection of evolution). 

A third constitution [19] was adopted in 1959, specifying four grades of membership: Honorary 
Fellow, Fellow, Member, and Associate. Voting rights were given to both Members and Fellows, and a single 
brief doctrinal statement was adopted for all, as follows: 
 
The Holy Scriptures are the inspired Word of God, the only unerring guide of faith and conduct. Jesus Christ is 

the Son of God and through His atonement is the one and only Mediator between God and man. 

 
Members were required to have an undergraduate degree in one of the natural or social sciences, 

Fellows a doctoral degree. Some time later (about 1974), a third sentence was added to the doctrinal statement 
as follows: 
 
God is the Creator of the physical universe. Certain laws are discernible in the manner in which God upholds the 

universe. The scientific approach is capable of giving reliable information about the natural world. 

 
This latter addition seems to have been made in response to the growth of the modern creation 

movement, but is actually innocuous, since by this time, the ASA had repeatedly stressed in its Journal that 
evolution was simply God's method of creation. The ASA was founded just before Pearl Harbor, and wartime 
travel restrictions prevented any conventions until 1946. An annual convention has been held every summer 
since that time. During the war, Everest himself, however, did travel extensively throughout the United States in 
connection with his wartime work, and so was able to make many contacts. By the end of the war, the 
organization had a membership of about 50. 

The main activity otherwise during this time was the assignment and preparation of papers for a 
symposium volume in which different specialists would deal with their individual scientific disciplines as they 
related to Scripture. This was finally published in 1948. [20] Several chapters in this book were excellent 
documents, including one by Walter Lammerts and Will Tinkle. However, the articles on astronomy, geology, 
and anthropology all accepted the standard evolutionary chronology of cosmic history, earth history, and human 
history, respectively. 

It was at this time (1948) that I first learned about the organization and joined it. The Creation-Deluge 
Society and even its usurping organization had recently collapsed, and the ASA sounded quite promising to me 
at first. I was then at the University of Minnesota, doing full-time teaching and researching in hydraulic 
engineering at the University's St. Anthony Falls Hydraulic Laboratory, while simultaneously doing graduate 
work in this field, majoring in hydraulics (the study of water and its effects in nature) and minoring in geology 
and mathematics. I had embarked on these studies primarily because of their importance in the study of the 
Deluge, and so wanted to maintain contacts with other scientists who were also Bible-believing Christians. The 
American Scientific Affiliation seemed to be the only thing then available directed to that end. 
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However, soon after joining it, I must have become the Affiliation's chief gadfly. My book That You 
Might Believe was having an increasing influence, and when I read Modern Science and Christian Faith, I 
immediately sent a rather extensive critique to President Everest objecting to its uniformitarian emphasis, and 
referring to my treatment of flood geology as the type of approach ASA should adopt. This began a rather long 
and mostly friendly debate between Everest and the other ASA officers, on the one hand, and myself on the 
other hand. Our correspondence was kept on a courteous and friendly level, but our positions were poles apart, 
with neither able to budge the other. 

I pointed out that the ASA Symposium had completely ignored the flood geology position, whereas 
many very competent Christian scientists (as in the Creation-Deluge Society) had argued with some cogency 
that it was a better geological model than uniformitarianism, as well as the only valid Biblical model. Thus it 
should at least be recognized and refuted, if possible, not simply ignored. The ASA also produced that same 
year another symposium, this one on the age of the earth. Every paper (except one by Walter Lammerts) 
advocated an old earth. One, by Dr. Bernard Ramm, argued Biblically for the day-age theory. The others were 
mainly concerned with radioactive dating. This symposium was only distributed in mimeographed form to the 
membership, which was still less than 100. 

My complaint and exhortation may have contributed to an assignment to Dr. J. Laurence Kulp to 
prepare what would amount to an ASA position paper on deluge geology. [21] Kulp was a Wheaton graduate 
who had gone on to get his Ph.D. in geology at Columbia University. He eventually became, for a while, one of 
the nation's top authorities in geochronometry and radiometric dating. He served for a term on the ASA 
Executive Council, but eventually dropped out of the organization, not because it had become liberal, but 
because it was too conservative for him! His paper was, of course, a vicious attack on flood geology and its 
proponents. Naturally, I wrote a rebuttal to it, trying to answer his various arguments, but the Journal editors 
never would publish it. 

Before Kulp's article was published, however, Alton Everest actually paid a visit to my home in 
Minneapolis, both to get acquainted and also hoping to dissuade me from my position. He was accompanied by 
Bernard Ramm, who was then a young theologian on the faculty at Bethel Seminary in St. Paul. Ramm was 
considered by Everest and other ASA leaders to be one of the most promising young intellectuals in the 
Christian world, and he soon would become one of the most influential voices of neo-evangelicalism. Ramm 
and Everest were unsuccessful in their mission, of course, but neither was I successful in persuading them of the 
validity of strict creationism, though I did try! Kulp's diatribe against flood geology seemed to intimidate just 
about all remaining open commitment to recent creationism among the ASA members. Since the Journal would 
not publish my rebuttal, and no other defenders of this position seemed to be speaking out in ASA, I sent copies 
of Kulp's paper to Ben F. Allen and Dudley J. Whitney, suggesting they might like to respond in some way. 

Allen was concerned, but too busy with other projects to do anything immediately. Whitney, on the 
other hand, responded with a long series of papers, which he entitled The Creationist. [22] He published these at 
his own expense and sent them to all the ASA members, over a period of some three years, during 1950-1953. 
These were cogent, well-reasoned papers, but their effect may have been minimized by the biting sarcasm and 
sharp condemnations which punctuated his writing. In any event, he elicited many editorial and other responses 
from ASA leaders. How many readers he won to strict creationism is not known, but he had no more success 
than I did in stopping the drift of the ASA into full-fledged theistic evolutionism. 

All of this time I was trying hard to be supportive of the ASA. Except for its diluted creationism, its 
journals did have many good articles on other Bible-science topics. I encouraged many to join, including two 
men who later became leaders in the organization. One of these, Walter Hearn, had been in my home Bible class 
when he was a student and I was an instructor at Rice during the early years of the War. Later, after he had 
received his Ph.D. in biochemistry at the University of Illinois and was on the faculty at Yale, he wrote that "we 
have the fondest memories of you, and have often thanked God for your strong influence on our lives and the 
lives of many of our dearest friends." [23] 

I appreciated this testimony very much at the time, since Walter had been one of the finest and most 
promising students I had ever known. He was a strong Bible-believing Christian creationist as a student, and I 
felt he could make a great contribution some day. I encouraged him to join the ASA. He and his wife June, 
whom I had also known when they were students at Rice, both joined and became active. He soon was on the 
Council and was elected Secretary-Treasurer. Later he served many years as Editor of the ASA Newsletter. The 
tragedy, however, was that he had become a total evolutionist, remaining so to this day, so far as I know. In fact, 
he was one of the leaders most instrumental in leading the Affiliation from a dominantly progressive creationist 
position to a dominantly theistic evolutionist position. Another was Dr. Charles Hatfield, who was my closest 
friend on the Minnesota faculty, active with me in the Inter-Varsity Christian Fellowship chapter there. His field 
was Mathematics and I also encouraged him into the ASA. He was a creationist then and, in fact, reviewed the 
manuscript for The Bible and Modern Science for me. 

He didn't actually join the ASA until I had left Minnesota, but then he also soon became a leader. Years 
later, when he had become ASA President and I was President of the Creation Research Society, he wanted to 
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do something to bring about a union or closer fellowship between the two organizations. By this time, however, 
"Chuck" also was a thoroughgoing theistic evolutionist and so was his organization, and it was impossible. "Can 
two walk together, except they be agreed?" (Amos 3:3). While I was at Minnesota, teaching assignments and 
graduate studies, combined with a limited income, had kept my ASA gadfly role limited to that of critical 
correspondence. Finally, however, in 1953 (after finishing my Ph.D. and moving to Louisiana in 1951), I was 
able to attend one of the ASA Conventions. I prepared a paper entitled "Biblical Evidence for a Recent Creation 
and Universal Deluge" to present at the meeting, hoping this would be the opportunity finally to reverse the 
trend toward evolution in the ASA. Since all members professed to believe the Bible, I thought, if they could 
only be led to see that the Bible really taught these two basic doctrines (as I had discovered by myself a decade 
earlier), then surely they would choose to believe the Bible instead of modern scientism. 

I was too naive, of course. Possibly my experiences during the last thirty years have changed me from 
naive to cynical, but it does seem now that there are multitudes of evangelical "intellectuals" especially 
professional people, including theologians-whose view of the inerrancy and perspicuity of Scripture completely 
changes its perspective when they come to the first eleven chapters of Genesis. Modern scientism seems to 
dictate the hermeneutics, not the Scriptures themselves. This was the reaction to my convention paper. There 
was intense interest and much discussion, both during the meeting and afterward. No one even attempted to 
answer or refute the Biblical arguments, which is what the paper was all about, but there were all kinds of 
equivocations to the effect that scientific evidence precludes belief in literal creation and flood geology, and that 
there have been many good people who believe Scripture can be adapted to whatever scientists dictate on these 
matters. There was a similar reaction later when the paper was published, not in the ASA Journal (which 
wouldn't accept it), but in His, the official publication of the Inter-Varsity Christian Fellowship. 

Over the years since, I have been invited several times to speak to local sections of ASA, always on 
essentially this same subject. And always the reaction has been the same. The standard response to the 
overwhelming Biblical evidence for a recent creation and worldwide deluge is: "But there are good people who 
interpret the Bible to fit the evolutionary geological ages, and we can't afford to disagree with the scientists." 
This drift toward total evolution continued. Although ASA leaders frequently protested to conservative critics 
that the ASA was open to the entire spectrum of beliefs on creation, the fact is that its meetings and journals 
only rarely included a paper advocating true creationism, and even these never advocated recent creationism or 
deluge geology. My 1953 paper was all but unique in all of ASA's 40-year history, and even it wasn't published 
in the Journal. 

The complete capitulation of the ASA to evolutionism was signaled by the publication of a symposium 
volume on evolution, in 1959, in honor of the one hundredth anniversary of Darwin's Origin of Species [24]. 
Although a few of the articles in this symposium allowed for the possibility of progressive creation, none of 
them (except the final chapter by theologian Carl Henry) offered any arguments of consequence against 
evolution itself, and several (e.g., the chapter on the origin of the universe, by George Schweitzer, and the 
chapter on the origin of life, by Walter Hearn) were totally evolutionist in treatment. Even Dr. Henry's chapter 
equivocated on whether evolution was true, and he seemed quite willing to accept it if the evidence were to 
become stronger. 

This was, of course, the year of the Darwinian Centennial Convocation, and it was accompanied by a 
veritable flood of books and articles eulogizing Darwin and promoting evolution. Thus, when even the one 
organization that professed to be the scientific voice of evangelicalism went along with the evolutionary 
propaganda, the evolutionists could indeed claim-as they did repeatedly-that evolution had completely 
triumphed, even among the fundamentalists. 

The initial revival of creationism that was taking place in the late 1960s and early 1970s, however, 
forced the leaders of ASA to counter the growing reaction against Christian evolutionists. Accordingly, the last 
Journal issue of 1971 [25] was devoted to the creation-evolution issue, with the theme being set by the lead 
editorial, "We believe in creation." However, the argument, made by the editor, Dr. Richard H. Bube, [26] was 
simply that evolution was God's method of creation. This is a rather common defense offered by Christian 
intellectuals today, but it was also a common dodge employed by compromising Christians of earlier 
generations. "Certainly, we are creationists!" "The Bible tells us the fact of creation; the scientists must 
determine the how." "We believe in creation and evolution," the ASA would say, through its spokesman, Dr. 
Bube. By such semantic manipulation, one can define "black" as "white" or "up" as "down." Creationists are 
well aware that many people believe in theistic evolution, but that is a form of evolution, not creation. Another 
volley was fired in 1978, when the ASA published a special volume [27] consisting of collected papers from 
previous issues of the journal, all promoting either theistic evolution or an emasculated progressive creationism 
(except for one paper in a creation/evolution debate, with the conclusion implied that the evolutionist side had 
won). 

As a creationist organization (as originally planned by Irwin Moon and Will Houghton), the American 
Scientific Affiliation has proven not only to be a sad failure, but even a strong opponent to the creationist cause. 
Because of the prestige of its scientists, and their professed commitment to Scripture, the ASA has led many 
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Christian schools, colleges, and even seminaries into a similar compromise position. It even infected the school 
that originally sponsored it, Moody Bible Institute, through the Moody Institute of Science. The MIS was 
established about 1947, with Irwin Moon as Director, with the intention of gaining a wider audience for his 
successful "Sermons in Science" by putting similar materials on film. These Moody science films were, indeed, 
excellent and had a great ministry for many years. 

However, Alton Everest, who was also ASA president for its first decade, was appointed Associate 
Director of the Moody Institute of Science. Furthermore, the Moody films were supposed to be released only if 
"approved" by the ASA. This effectively precluded any of them from taking a strong stand on creation, and 
consequently none of them even dealt with the issue at all. Several advocated a great age for the universe and 
the earth. The films gave strong evidences of design in nature and effectively presented Christ as Savior, so the 
Lord used them, but they were not creationist films. 

As time went on, more and more of the creationist scientists dropped out of ASA, especially after the 
Creation Research Society was formed. Some of us continued on for a long time. I still hoped against hope, for a 
while, that it someday could be reclaimed, and was even made a Fellow of the Affiliation in 1961, [28] just 
before publication of our book The Genesis Flood. The reaction of ASA to that book was so vehemently 
negative that I am sure I never would have made it after 1961! 

Eventually, the Journal articles became not only pro-evolutionary but also more and more centered on 
the social sciences rather than the natural sciences. Even after I had finally abandoned all hope that the ASA 
could ever be reclaimed for creationism, I still felt it worthwhile to continue my membership, simply in order to 
get the Journals and to keep up with what they were doing. Finally, with the large majority of articles focused on 
social and psychological issues, however, there seemed no longer any point even in this. The rest of the ICR 
staff and most of the CRS Board members had long since dropped out. In 1980, after 32 years of ASA 
membership, I also left. The American Scientific Affiliation, unlike the Religion and Science Association and 
the Creation-Deluge Society, has not passed out of existence, but it has ceased to exist as a creationist 
organization. 
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No Gap and Passive Gap Theories. 
The ‘no gap’ and ‘passive gap’ theories are sub-headings of an interpretation of biblical cosmogony in Genesis 1 
that may be termed the initial ‘unformed-unfilled’ view. This is the traditional view, having the support of the 
majority of Jewish and Christian interpreters through history. [61] According to this initial ‘unformed-unfilled’ 
view (and common to both the ‘no gap’ and ‘passive gap’ theories), Genesis 1:1 declares that God created ‘the 
heavens and earth’ out of nothing at the time of their absolute beginning. 
 
Verse 2 clarifies that when (at least) the earth was first created, it was in a state of toh. ‘unformed’ and boh. 
‘unfilled.’ Verse 3ff. then describes the divine process of forming the unformed and filling the unfilled. I concur 
with this view, because I find that only this interpretation cohesively follows the natural flow of these verses, 
without contradiction or omission of any element of the text. 
 
The flow of thought in Genesis 1-2:4a, according to this view, is as follows: 
(a) God is before all creation (v. 1). 
(b) There is an absolute beginning of time with regard to ‘the heavens and the earth’ (v. 1). 
(c) God creates ‘the heavens and earth’ (v. 1), but (at least) the earth is at first different than now it is 
‘unformed’ and ‘unfilled’ (toh. and boh.; v. 2). 
(d) On the first day of the seven-day creation week, God begins to form and fill the toh. and boh. (vv. 3ff.). 
(e) The ‘forming and filling’ creative activity of God is accomplished in six successive literal twenty-four-hour 
days. 
(f) At the end of creation week, the heavens and earth are finally finished (Genesis 2:1). What God began in v. 1 
is now completed. 
(g) God rests on the seventh day, blessing and sanctifying it as a memorial of creation (2:1-4). 
 
The above points seem clear in the flow of thought of Genesis 1-2:4a. However, there is one crucial aspect in 
this creation process about which it may not be possible to be dogmatic. This concerns when the absolute 
beginning of the heavens and earth in v. 1 occurred: either at the commencement of the seven days of creation or 
sometime before. Some see vv. 1-2 all as part of the first day of the seven-day creation week. The ‘raw 
materials’ described in Genesis 1:1-2 are here included in the first day of the seven-day creation week. This may 
be termed the ‘no gap’ interpretation. [62] Others see vv. 1-2 as a chronological unity separated by a gap in time 
from the first day of creation described in v. 3. The ‘raw materials’ of the earth in their unformed-unfilled state 
were created before  perhaps long before the seven days of creation week. This view is usually termed the 
‘passive gap.’ [63] 
 
Several considerations lead me to prefer the ‘passive gap’ to the ‘no gap’ theory. First, as John Hartley points 
out in his NIB commentary, ‘The consistent pattern used for each day of creation tells us that verses 1-2 are not 
an integral part of the first day of creation (vv. 3-5). That is, these first two verses stand apart from the report of 
what God did on the first day of creation.’ [64] Hartley is referring to the fact that each of the six days of 
creation begins with the words, ‘And God said . . .’ and ends with the formula ‘and there was evening and there 
was morning, day x.’ If the description of the first day is consistent with the other five, this would place vv. 1-2 
outside of, and therefore before, the first day of creation. 
 
Secondly, as we will argue under the section of the ‘what’ of creation, the phrase ‘the heavens and earth’ in 
Genesis 1:1 is most probably to be taken here, as elsewhere in Scripture, as a merism (merismus) that includes 
the entire universe. [65] If ‘heavens and earth’ refers to the whole universe, this ‘beginning’ (at least for part of 
the ‘heavens’) must have been before the first day of earth’s creation week, since the ‘sons of God’ (unfallen 
created beings) were already created and sang for joy when the foundations of the earth were laid (Job 38:7). 
 
Thirdly, we will also argue in the ‘what’ section that the dyad ‘heavens and earth’ (entire universe) of Genesis 
1:1 are to be distinguished from the triad ‘heaven, earth, and sea’ (the three earth habitats) of Genesis 1:3ff. and 
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Exod 20:11. This means that the creation action of Genesis 1:1 is outside or before the six-day creation of Exod 
20:11, and of Genesis 1:3ff. 
 
Fourthly, the text of Genesis 1:1 does not indicate how long before creation week the universe (‘heavens and 
earth’) was created. It could have been millions or billions of years. John Sailhamer points out that the 
Hebrew word for ‘beginning’ used in Genesis 1:1, reÏs´ö.t, ‘does not refer to a point in time, but to a period or 
duration of time which falls before a series of events.’ [66] So in the first verse of the Bible we are taken back to 
the process of time in which God created the universe. Sometime during that process, this earth [67] was 
created, but it was initially in an ‘unformed-unfilled’ (toh.-boh.) state. [68] As a potter or architect first gathers 
his materials, and then at some point later begins shaping the pot on the potter’s wheel or constructing the 
building, so God, the Master Artist, Potter and Architect first created the ‘raw materials’ of the earth, and then at 
the appropriate creative moment, began to form and fill the earth in the six literal days of creation week. 
 
Fifthly, already in the creation account of Genesis 1:3ff., there is an emphasis upon God’s creating by 
differentiation or separation involving previously created materials. On the second day, God divided what was 
already present  the waters from the waters (Genesis 1:6-8). On the third day the dry land appeared (which 
seems to imply it was already present under the water), and the previously-existing earth brought forth 
vegetation (Genesis 1:9-12). On the fifth day the waters brought forth the fish (Genesis 1:20), and on the sixth 
day the earth brought forth land creatures (Genesis 1:24), implying God’s use of pre-existing elements. As we 
will note below in section IV under the ‘what’ of creation, this same pattern seems to be true with the creation of 
the ‘greater’ and ‘lesser’ lights of the fourth day and the light of day one. 
 
Sixthly, such a two-stage process of creation in Genesis 1, like the work of a potter or architect, is supported by 
the complementary creation account of Genesis 2, describing the way God created man and woman. In Genesis 
2:7, it is evident that God began with the previously-created ground or clay, and from this ‘formed’ the man. 
There is a two-stage process, beginning with the ‘raw materials’ the clay and proceeding to the ‘forming’ of man 
and breathing into His nostrils the breath of life. It is probably not accidental that the narrator here uses the verb 
‘to form’ (ys½r), describing what a potter does with the clay on his potter’s wheel. The participial form of ys½r 
actually means ‘potter,’ and Moses may here be alluding to God’s artistic work as a Master Potter. 
 
Similarly, in God’s creation of the woman, He follows a two-stage process. He starts with the raw materials that 
are already created the ‘side’ or ‘rib’ of the man and from this God ‘builds’ (bnh) the woman. Again, it is 
certainly not accidental that only here in Genesis 1-2 is the verb bnh ‘to architecturally design and build’ used of 
God’s creation. He is a Master Designer/Architect as He creates woman! 
 
Finally, other parallels besides God’s artistic work in Genesis 2 seem to point toward a two-stage creation for 
this earth. We have already mentioned in passing that the work of creation in Genesis 1-2 is described in 
technical language that specifically parallels the building of Moses’ sanctuary and Solomon’s temple. Such 
intertextual linkages have led me to join numerous OT interpreters in recognizing that according to the narrative 
clues, the whole earth is to be seen as the original courtyard and the Garden of Eden as the original 
sanctuary/temple on this planet. What is significant to note for our purposes at this point is that the construction 
of both Mosaic sanctuary and Solomonic temple took place in two stages. First came the gathering of the 
materials, according to the divine plans and command (Exodus 25:1-9; 35:4-9, 20-29; 36:1-7; 1 Chronicles 28:1-
29:9; 2 Chronicles 2), and then came the building process utilizing the previously-gathered materials (Exodus 
36:8-39:43; 2 Chronicles 3-4). A pattern of two-stage divine creative activity seems to emerge from these 
intertextual parallels that gives further impetus to accepting the ‘passive gap’ interpretation of Genesis 1. [69] 
 
Despite my preference for the passive gap over the no gap theory, I acknowledge a possible openness of Genesis 
1:1-2 that allows for either option. This possible openness in the Hebrew text has implications for interpreting 
the pre fossil layers of the geological column. If one accepts the ‘no gap’ option, there is a possibility of 
relatively young pre-fossil rocks, created as part of the seven day creation week (perhaps with the appearance of 
old age). If one accepts the ‘passive gap’ option (my preference), there is the alternate possibility of the pre-
fossil ‘raw materials’ being created at a time of absolute beginning of this earth and its surrounding heavenly 
spheres, perhaps millions or billions of years ago. This initial unformed-unfilled state is described in v. 2. 
Verses 3ff. Then describes the process of forming and filling during the seven-day creation week. I conclude 
that the biblical text of Genesis 1 leaves room for either (a) young pre-fossil rock, created as part of the seven 
days of creation (with appearance of old age), or (b) much older pre-fossil earth rocks, with a long interval 
between the creation of the inanimate ‘raw materials’ on earth described in Genesis 1:1-2 and the seven days of 
creation week described in Genesis 1:3ff. (which I find the preferable interpretation). But in either case, the 
biblical text calls for a short chronology for the creation of life on earth. According to Genesis 1, there is no 
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room for any gap of time in the creation of life on this earth: it came during the third through the sixth of the 
literal, contiguous twenty-four-hour days of creation week. That leads us to our next point. 
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66. Sailhamer, Genesis Unbound, 38. Sailhamer (ibid, 38-44) refers to other biblical examples of this usage of 
the word reÏs´ö.t (e.g., Jer 28:1) and contrasts it with other Hebrew words for ‘beginning’ that refer specifically 
to a beginning point of time. 
 
67. I take the Hebrew word haÏ}aÏres½ ‘the earth’ in Genesis 1:2 to refer to our entire globe, and not just to the 
localized land of promise for Israel, as Sailhamer interprets it. See below under section IV, the ‘what’ of 
creation, for further discussion. 
 
68. I deliberately avoid using the word ‘chaos’ to describe this condition of the planet before creation week. 
Some have claimed that the terms toh.-boh. refer to a ‘chaotic, unorganized universe.’ But the careful study of 
these terms by David Toshio Tsumura, The Earth and the Waters in Genesis 1 and 2: A Linguistic Study, JSOT 
Supplementary Series, 83 (Sheffield: JSOT Press, 1989), esp. 155Ð156, shows that these terms refer not to 
chaos, but to a state of ‘unproductiveness and emptiness’ in Genesis 1:2. See also Rooker, 320-323. 
 
69. Marco T. Terreros, ‘What is an Adventist? Someone Who Upholds Creation,’ JATS 7/2 (Autumn 1996): 
147-149, summarizes some of the major philosophical/theological arguments that could be raised against the 
‘passive gap’ view. First, he points out that while Genesis 1:2 states the earth was ‘without form and empty,’ Isa 
45:18 indicates that God ‘did not create it to be empty, but formed it to be inhabited.’ It does not seem consistent 
that God would have left the earth in an ‘unformed-unfilled’ state for billions of years, then have it inhabited for 
only a few thousands of years, if the divine goal was for the earth to be inhabited. My response to this is that 
God’s design is not only for the earth to be inhabited for a few thousand years, but forever! Though this original 
purpose was thwarted temporarily because of sin, after the millennium the ultimate goal will be achieved. In 
light of eternity (endless time!), a period of a few billion years (or however long a period from the initial 
creation of earth’s raw materials to creation week) is minimal! 
 
Second, is it consistent for one to accept the evolutionary dating for the rock (‘raw materials’) of the earth and 
not for the age of the fossils in the rocks? A third question is related: is not the ‘passive gap’ theory a 
‘concordist endeavor to harmonize Scripture and Science?’ Or in other words, ‘we are being forced to accept the 
gap by science not by Scripture.’ (Terreros, 148). My answer to these points is that I have come to this 
conclusion regarding the ‘passive gap’ by exegesis of Scripture, and not due to pressure from science. 
Philosophically and cosmologically, I could be just as happy believing in a creation of both ‘raw materials’ and 
the life forms of earth within a period of six literal contiguous days, all with an appearance of old (mature) age. 
(I used to hold this position.) 
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But it is the text of Genesis 1, not science, that drives me to conclude that Genesis 1:1-2 is structurally outside of 
the parameters of the six days (see arguments above in the text of this article). Likewise, if ‘heavens and earth’ 
in Genesis 1:1 refers to the whole universe, then in light of Job 38:7 some of the creation described in the first 
verse of the Bible must of necessity be before the six-day creation week. Genesis 1 does not indicate how long 
before creation week the ‘raw materials’ of earth were created: Maybe billions of years, maybe more or less. 
The evolutionary radiometric time clocks for the rocks may or may not be accurate. The ‘passive gap’ is not 
dependent upon their accuracy, nor (at least in my understanding) is it an attempt to harmonize Scripture and 
Science. It is an attempt to be faithful to Scripture, and if some scientific data are harmonized in the process, 
then all the better. As part of the third question, Terreros asks why if one accepts the long period of time (a gap) 
between Genesis 1:1 and Genesis 1:2, as does the ‘active gap’ view one does not accept the other suggestions of 
the ‘active gap’ theory regarding what happened during that time i.e., the three stages of creation, ruin, and 
restoration of the earth. I’ve given the answer to this point already in the critique of the ‘active gap’ theory: the 
reading ‘the earth became without form and empty’ of vs. 2 simply cannot be sustained by Hebrew grammar. 
 
Finally, Terreros raises the question regarding the relationship of Genesis 1:2 to vs. 1 and vs. 3. If vs. 2 is a 
thought unit with vs. 1, then we have the Spirit of God hovering over the waters ‘for millions or billions of years 
to no effect’ (Terreros, 148), unlike the typical result of the Spirit’s action, in which something creative happens 
(see Psalm 104:30). Similarly, if vs. 2 is a thought unit with vs. 3, then the grammar of the nominal clauses in 
vs. 2 still requires that the Spirit of God hover for the whole period of time of the gap when the earth is 
unformed and unfilled. I have already argued above that vs. 2 is to be seen as a thought unit with vs. 1 and not 
with vs. 3. But the issue of the Holy Spirit’s long-term activity of hovering over the earth is illuminated by the 
only other occurrence of the Hebrew word for ‘hover’ in the Pentateuch, i.e., Deuteronomy 32:11. In this verse 
God is compared to an eagle that ‘hovers over its young,’ tenderly watching over them and protecting them from 
harm. Likewise, the Spirit’s function in Genesis 1:2 is that of Protector/Care-giver, personally watching over, 
caring for, the ‘raw materials’ of this earth until such time as they are formed and filled during the creation 
week.  
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How to Interpret Genesis 1. 

 
Dialogue 6, no. 3 (1994): 9-12. 

http://www.andrews.edu/~davidson/Publications/Creation/how_to_interpret_Genesis1.pdf 
 

By Richard M. Davidson 
 

"In the beginning God created the heaven and the earth" — Genesis 1:1 
With such beauty, majesty, and simplicity begins the Genesis account of Creation. Yet an analysis of Genesis 
chapter 1 is not as simple and straightforward as a casual reading of the biblical text may suggest. Modern 
interpretation of biblical cosmogony (understanding of origins) in Genesis 1 is extremely complicated, divided 
between the non-literal and the literal. We will briefly describe seven such interpretations, and evaluate each in 
the light of the biblical data. 
 

 
 
 
 

Major Interpretations Of Genesis 1 
 

Non-literal interpretations 
Scholars who hold a non-literal interpretation of Genesis approach the issue in different ways. Some 

see Genesis 1 as mythology [1]; others view it as poetry [2]; some consider it as theology[3]; still others 
regard it as symbolism.[4] Common to all these non-literal views is the assumption that the Genesis 
Creation account is not a literal, straightforward historical account of Creation. 

 
Literal interpretations 

Those who accept a literal reading of the Creation account also differ in their approaches to biblical 
cosmogony of Genesis 1. We may note three such views. 

Active-gap view. This view is also known as "ruin-restoration" theory. According to this view,[5] 
Genesis 1:1 describes an originally perfect creation some unknown time ago (millions or billions of years 
ago). Satan was ruler of this world, but because of his rebellion (Isaiah 14:12-17), sin entered the 
universe. God judged the rebellion and reduced it to the ruined, chaotic state described in Genesis 1:2. 
Those holding this view translate Genesis 1:2 as "the earth became without form and void." 

Genesis 1:3 and the following verses then present an account of a later creation in which God restored 
what had been mined. The geological column is usually fitted into the period of time of the first creation 
(Genesis 1:1) and the succeeding chaos, and not in connection with the biblical Flood. 

Precreation "unformed-unfilled" view. According to this interpretation, the Hebrew terms tohu 
("unformed") and bohu ("unfilled") in Genesis 1:2 describe the "unformed-unfilled" state of the earth. The text 
refers to a state prior to the creation spoken of in the Bible. This view has two main variations based on two 
different grammatical analyses. The first variation sees Genesis 1:1 as a dependent clause, paralleling the 
extra-biblical ancient Near Eastern creation accounts. [6] So the translation proposed: "When God began to 
create the heaven and earth." Therefore Genesis 1:2 equals a parenthesis, describing the state of the earth when 
God began to create ("the earth being . . .) and Genesis 1:3 on describe the actual work of creation ("And God 
said ..."). 

 
The other major variation takes Genesis 1:1 as an independent clause, and as a summary statement 

or formal introduction or title which is then elaborated in the rest of the narrative. [7] Genesis 1:2 is 
seen as a circumstantial clause connected with verse 3: "Now the earth was unformed and unfilled . . . . 
And God said, `Let there be light 

In the pre-Creation unformed-unfilled view, supported by either grammatical analysis mentioned 
above, Genesis does not present an absolute beginning of time for the cosmos. Creation out of nothing is not 
implied, and there is no indication of God's existence before matter. Nothing is said of the creation of 
original matter described in verse 2. The darkness, deep, and water of Genesis 1:2 already existed at the 
beginning of God's creative activity. 

We might note in passing another pre-Creation view; it takes verse 2 as a dependent clause "when ... 
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," but it differs from the first variant in interpreting the words tohu and bohu, and the terms for "darkness" 
and "deep"—all as signifying "nothingness." So verse 1 is seen as a summary; verse 2 says that initially 
there was "nothingness," and verse 3 describes the beginning of the creative process.[8] 

Initial "unformed-unfilled" view. A third literal interpretation of biblical cosmogony is the initial 
"unformed-unfilled" view. This is the traditional view, having the support of the majority of Jewish and 
Christian interpreters through history.[9] According to this understanding, Genesis 1:1 declares that God 
created out of nothing the original matter called heaven and earth at the point of their absolute beginning. 
Verse 2 clarifies that when the earth was first created it was in a state of  tohu and bohu—unformed and 
unfilled. Verse 3 and those following then describe the divine process of forming the unformed and 
filling the unfilled. 

This interpretation has two variations. Some see all of verses 1 and 2 as part of the first day of the 
seven-day Creation week. We may call this the "no-gap" interpretation.[10] Others see verses 1-2 as a 
chronological unity separated by a gap in time from the first day of Creation described in verse 3. This 
view is usually termed the "passive g a p . " [ 1 1 ]  
 

Evaluation 
Space does not permit a detailed evaluation of all the pros and cons of each view we have 

summarized, but we will present the basic contours of the biblical data as they pertain to the theories on 
the origin of matter and life and their early existence. 
Non-literal interpretations 

In considering all the non-literal, non historical interpretations, we must take into account two 
significant biblical facts: 

1.The literary genre of Genesis chapters 1-11 indicates the intended literal nature of the account.[12] 
The book of Genesis is structured by the word "generations" (Hebrew toledoth) in connection with each 
section of the book (13 times). This is a word used elsewhere in the setting of genealogies concerned with 
the accurate account of time and history. The use of toledoth in Genesis 2:4 shows that the author 
intended the account of Creation to be just as literal as the rest of the Genesis narratives. [13] Other biblical 
writers take Genesis chapters 1-1 1 as literal. In fact, all New Testament writers refer affirmatively to 
Genesis 1-11 as literal history.[14] 

2.Internal evidence also indicates that the Creation account is not to be taken symbolically as seven 
long ages conforming to the evolutionary model—as suggested by many both critical and evangelical 
scholars. The terms "evening and morning" signify a literal 24-hour day. Elsewhere in Scripture, the word 
day with an ordinal number is always literal. If Creation days are symbolic, Exodus 20:8-11 
commemorating a literal Sabbath does not make sense. References to the function of the sun and moon for 
signs, seasons, days, and years (Genesis 1:14), also indicate literal time, not symbolic. Therefore, we must 
conclude that Genesis 1:1-2:4a indicates seven literal, successive, 24-hour days of creation. [15] 

While the non-literal interpretations must be rejected in what they deny (namely, the literal, historical 
nature of the Genesis account), nevertheless they have an element of truth in what they affirm. Genesis 1-2 
is concerned with mythology—not to affirm a mythological interpretation, but as a polemic against ancient 
Near Eastern mythology.[16] Genesis 1:1-2:4 is very likely structured in a way similar to Hebrew poetry 
(synthetic parallelism),[17] but poetry does not negate historicity (see, for example, Exodus 15, Daniel 7, 
and some 40 percent of the Old Testament, which is in poetry). Biblical writers often write in poetry to 
underscore historicity. 

Genesis 1-2 does present a profound theology: doctrines of God, Creation, humanity, Sabbath, and so 
on. But theology in Scripture is not opposed to history. In fact, biblical theology is rooted in history. 
Likewise, there is deep symbolism in Genesis 1. For example, the language of the Garden of Eden and the 
occupation of Adam and Eve clearly allude to sanctuary imagery and the work of the Levites (see Exodus 
25-40). [18] Thus the sanctuary of Eden is a symbol or type of the heavenly sanctuary. But because it 
points beyond itself does not detract from its own literal reality. 

Gerhard von Rad, a critical scholar who refuses to accept what Genesis 1 asserts, still honestly 
confesses, "What is said here [Genesis 1] is intended to hold true entirely and exactly as it stands." [19] 
We therefore affirm the literal, historical nature of the Genesis account. But which literal interpretation is 
correct? 

 
Literal interpretations 

First, we must immediately reject the ruin-restoration or active gap theory purely on grammatical 
grounds. Genesis 1:2 clearly contains three noun clauses and the fundamental meaning of noun clauses in 
Hebrew is something fixed, a state, [20] not a sequence or action. According to laws of Hebrew grammar, 
we must translate "the earth was unformed and unfilled," not "the earth became unformed and unfilled." 
Thus Hebrew grammar leaves no room for the active gap theory. 

What about the pre-Creation unformed-unfilled interpretation in which the tohu-bohu state of Genesis 1:2 
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comes before divine creation? Some support this by translating verse 1 as a dependent clause. But major 
lines of evidence favor the traditional reading of Genesis 1:1 as an independent clause: "In the beginning, 
God created the heavens and earth." This includes the evidence from Hebrew accent marks, all ancient 
versions, lexicallgrammatical, syntactical and stylistic considerations, and contrasts with ancient Near 
Eastern stories. [21] The weight of evidence leads me to retain the traditional reading. 

Others support the pre-Creation unformed-unfilled view by interpreting Genesis 1:1 as a summary of the 
whole chapter (the actual creation starting only in verse 3). But if Genesis 1 begins with only a title or 
summary, then verse 2 contradicts verse 1. God creates the earth 

(verse 1), but the earth preexists creation (verse 2). This interpretation simply cannot explain the reference 
to the existence of the earth already in verse 2. It breaks the continuity between verse 1 and verse 2 in the 
use of the term earth.'-'-Therefore I conclude that Genesis 1:1 is not simply a summary or title of the whole 
chapter. 

Against the suggestion that all the words in Genesis 1:2 simply imply "nothingness," it must be 
observed that verses 3 and following do not describe the creation of water, but assume its prior existence. 
The word tehom "deep," combined with tohu and bohu together (as in Jeremiah 4:34) do not seem to refer 
to nothingness, but rather to the earth in an unformed-unfilled state covered by water. 

This leads us to the initial unformed-unfilled position. A straightforward reading of the flow of thought 
in Genesis 1:1-3 has led the majority of Christian and Jewish interpreters in the history of interpretation to 
this position, hence this is called the traditional view. 
 

The Natural Flow Of Genesis 1-2 
I concur with this view, because I find that only this interpretation cohesively follows the natural flow 

of these verses, without contradiction or omission of any element of the text. 
The flow of thought in Genesis 1-2 is as follows: 

 
a. God is before all creation (verse 1). 
b. There is an absolute beginning of time with regard to this world and its surrounding heavenly 

spheres (verse 1). 
c. God creates the heavens and earth (verse 1), but they are at first different than now, they are 

"unformed" and "unfilled" (tohu and bohu; verse 2). 
d. On the first day of the seven-day Creation week, God begins to form and fill the tohu and bohu 

(verses 3 and following). 
e. The "forming and filling" creative activity of God is accomplished in six successive literal 24-

hour days. 
f. At the end of creation week, the heavens and earth are finally finished (Genesis 2:1). What God 

began in verse 1 is now completed. 
g. God rests on the seventh day, blessing and sanctifying it as a memorial of creation (2:1-4). 

 
The A m b i g u i t y  Of When 

The above points stand clear in the flow of thought of Genesis 1-2. How-ever, there is one crucial 
aspect in this creation process which the text leaves open and ambiguous: When did the absolute beginning 
of the heavens and earth in verse 1 occur? Was it at the commencement of the seven days of Creation or 
sometime before? It is possible that the "raw materials" of the heavens and earth in their unformed-unfilled 
state were created long before the seven days of creation week. This is the "passive gap" theory. It is also 
possible that the "raw materials" described in Genesis 1:1, 2 are included in the first day of the seven-day 
Creation week. This is called the "no gap" theory. 

This ambiguity in the Hebrew text has implications for interpreting the Precambrian of the geological 
column, if one roughly equates the Precambrian with the "raw materials" described in Genesis 1:1-2 (of 
course this equation is debatable). There is a possibility of a young Precambrian, created as part of the 
seven-day Creation week (perhaps with the appearance of old age). There is also the possibility of the "raw 
materials" being created at a time of absolute beginning of this earth and its surrounding heavenly spheres, 
perhaps millions or billions of years ago. This initial unformed-unfilled state is described in verse 2. 
Verses 3 and following then describe the process of forming and filling during the seven-day Creation 
week. 

I conclude that the biblical text of Genesis 1 leaves room for either (a) a young Precambrian (created as 
part of the seven days of Creation), or (b) much older pre fossil earth rocks, with a long interval between the creation of 
the inanimate "raw materials" on earth described in Genesis 1:1, 2 and the seven days of Creation week described in 
Genesis 1:3 and following. But in either case, the biblical text calls for a short chronology for life on earth. There is no 
room for any gap of time in the creation of life on this earth: it came during the third through the sixth literal, successive 
24-hour days of Creation week.   
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By Richard Davidson 

 

Where did the light on the first day of Creation week come from? 
On the first day of C r e a t i o n  w e e k ,  a c - cording to the ac-count in Genesis 1, God said: "'Let there be  
light, and there was light"' (vs. 3, NIV). But a few verses later, I read that on the fourth day of 
Creation week, God ordered into existence "'lights in the expanse of the sky to separate light 
from darkness and let them serve as signs to mark seasons and days and years, and let them be 
lights in the expanse of the sky to give light on the earth"' (1:14-18). What was the source of the 
light that illuminated our planet before the fourth day, if it did not come from the Sun?—flavannah 
Beetson, Boroko, Papua New Guinea. 
 

Theologians have given a number of answers. Richard Davidson, chairman of the old Testament 
Department of the Seventh-day Adventist Theological Seminary, discusses five: 

1. God's presence was the source of light on the first day of Creation. Psalm 104, a stylized account of 
the Creation story, mentions God covering himself with "light as with a garment" in the section paralleling 
the first day of Creation (vs. 2). During the first three days, God could have separated the light from dark-
ness as he later did at the Red Sea (Exodus 14:19, 20). By being the light source for the first part of the 
week, God would be emphasizing the God-centered rather than the Sun-centered nature of Creation, and 
thus forestalling any temptation to worship the Sun if it were the first object created. 

2. The Sun was created before the fourth day, but became visible on that day as the cloud cover was 
removed. This explanation would explain the evening/morning cycle before Day 4. The Hebrew for Gene-
sis 1:14 differs from the pattern of the other days. Verse 14 literally reads: "Let lights in the firmament of 
the heavens divide the day from the night"—not "let there be lights. . . to divide, ." as in most translations 
perhaps implying that the lights were already in existence before the fourth day. 

The "greater" and "lesser" lights as well as the stars could have been created "in the beginning" [before 
Creation week (vs. 1; cf. John 1:1-3)1. On the fourth day, they were given a purpose—to separate the day 
from the night and to mark seasons and days and years. A variant of this view is that the Sun and Moon 
were created before Creation week, but in their tohu-bohu ("unformed-unfilled") state like the Earth (see 
verse 2) and on the fourth day were further formed into their fully functional state (vs. 16). 

3. God created the physical properties of visible light and the rest of the electromagnetic spectrum on 
the first day. This idea, however, is not satisfactory if the universe and light from other galaxies are older 
than life on Earth. Several passages of Scripture suggest that celestial bodies and intelligent beings were 
created before life was brought into existence on this planet (Job 38:7; Ezekiel 28:15). In addition, the 
Hebrew syntax of Genesis 1:16 doesn't re-quire the creation of the stars on Day 4, and in fact suggests that 
they were already in existence. 

4, The literary structure of Genesis 1 dictated the order of the days of Creation: the Sun on the fourth 
day to provide the light on the first; birds and fish on the fifth to inhabit the air, dividing the water on the 
second; animals on the sixth to live on the dry land and eat of the vegetation of the third. However, the 
symmetry seems reversed on the first and fourth days, since the light appears before its physical source. 

5. The Genesis 1 Creation story is intended to undergird the mono-theistic religion of Israel in contrast 
to the polytheism of the surrounding nations. The story deliberately altered the relationship of the Sun, 
light, and daily cycle to convey the powers of the Creator God. For ex-ample, the term translated "greater 
light" was used rather than the Hebrew word for sun, to avoid any confusion with the pagan sun-god. 
However, both this answer and the previous rely on a figurative rather than a literal understanding of the 
Creation narrative. 

Of the options above, the first two seem to be most in harmony with the biblical data. Perhaps a 
combination of these two views is possible: The Sun and the Moon may have been created (at least in their 
"unformed-unfilled" state) before Creation week, but God himself was the light source until Day 4. The 
author clearly intends his account to be literal. For example, the heading "the generations/accounts/history" 
is used in Genesis 2:4 (KJV, NRSV), as well as the nine other sections of Genesis. Part of Suggestion 4 
many also he true: God seems to have created in such a way that the first three days formed the tohu 
("unformed") mentioned in verse 2, and the least three days filled the bohu ("unfilled") of verse 2. Part of 
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Suggestion 5 is also true in that God created in such a way as to serve as a polemic against the polytheism of 
the surrounding nations. 

Regardless of the answer(s) preferred, the Genesis story refutes the worship of nature, including 
thepopular sun-god. God created light and the daily cycle, which are dependent on him. Later in Creation 
week, God gave these responsibilities in the heavens to the Sun and the Moon, just as he passed on to human 
beings the responsibility for stewardship of the Earth, its natural cover, and its creatures. Ultimately, the 
heavens, the natural world, and any human ability to control or thoroughly understand them are totally 
dependent on God, who alone deserves our worship. 
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Light On The First Day Of Creation 
  

“Light on the First Day of Creation.”  
Dialogue 14, number 3, (2002): 24, 33. 

http://www.andrews.edu/~davidson/Publications/Creation/light_on_first_day_creation.pdf 
 

  
Dialogue 14:3, 2002 
As I read the account of creation in Genesis, I find that on the first day of Creation God said, "'Let there be light,' and there was 
light" (1:3, NIV). A few verses later, however, I read that on the fourth day of Creation week God ordered into existence "'lights 
in the expanse of the sky... to give light on the earth, to govern the day and the night, and to separate light from darkness"' (1:14-
18). As a Bible-believing Christian, I wonder what was the source of the light that illumined our planet before the fourth day, if it 
did not come from the Sun. Havannah Beetson, Boroko, Papua New Guinea 
 
 
Several explanations have been given. 
 
One possibility is that God's presence was the source of light on the first day of Creation. Psalm 104 is a stylized 
account of the creation story, and it mentions God covering Himself with "light as with a garment" in the section 
paralleling the first day of Creation (v. 2). During the first three days God could have separated the light from darkness 
(as He later separated light from darkness at the Red Sea, Exodus 14:19, 20). By God Himself being the light source 
for the first part of the week, He would be emphasizing the theocentric (God-centered), not the heliocentric (sun-cen-
tered) nature of Creation. This would forestall any temptation to worship the sun that might have been encouraged if 
the sun were the first object created. 

A second option suggests that the sun was created before the fourth day, but became visible on that day as the 
cloud cover was removed. This would explain the evening/morning cycle be-fore day 4. The Hebrew syntax of 
Genesis 1:14 is different than the pattern of the other days of Creation. Verse 14 literally reads, "Let lights in the 
firmament of the heavens divide the day from the night" (not "Let there be lights...to divide..." as in most translations), 
perhaps implying that the lights were already in existence before the fourth day. The "greater" and "lesser" lights as 
well the stars could have been created "in the beginning" (before Creation week, v. 1; cf. John 1:1-3) and not on the 
fourth day. On the fourth day they were given a purpose, "to separate the day from the night" and "to mark seasons 
and days and years." A variant of this view is that the sun and moon were created before Creation week, but in their 
tohu-bohu ("unformed-unfilled") state like the earth (see v. 2), and on the fourth day were further formed into their 
fully-functional state (v. 16). 

A third suggestion is that God created the physical properties of visible light and the rest of the electromagnetic 
spectrum on the first day. This idea, however, is not satisfactory if the universe and light from other galaxies are older 
than life on earth. Several passages of Scripture suggest that celestial bodies and intelligent beings were created be-fore 
life was brought into existence on this planet (Job 38:7; Eze. 28:15). In addition, the Hebrew syntax of Genesis 1:16 
doesn't require the creation of the stars on day 4, and in fact suggests that they were already in existence. 

A fourth suggestion is that the literary structure of Genesis 1 dictated the order of the days of Creation: the sun on 
the fourth day to provide the light on the first; birds and fish on the fifth to inhabit the air dividing the water on the 
second; animals on the sixth to live on the dry land and eat of the vegetation of the third. However, the symmetry 
seems reverse on the first and fourth days, since the light appears before its physical source. 

A fifth answer suggests that the Genesis 1 creation story is intended to undergird the monotheistic religion of Israel, 
in contrast to the polytheism of the surrounding nations. The story deliberately altered the relationship of the sun, light, 
and daily cycle to convey the power of the Creator God. For example, the term translated "greater light" was used 
rather than the Hebrew word for sun, to avoid any confusion with the pagan sun-god. However, both this and the 
previous answer rely on a figurative rather than on a literal understanding of the Creation narrative. 

Of the above options, the first two seem to be most in harmony with the biblical data. Perhaps a combination of 
these two views is possible: the sun and the moon may have been created (at least in their "unformed-unfilled" state) 
before creation week, but God Himself was the light source until day four. Genesis 1 is clearly intended by the author 
to be a literal account of Creation. (Note that the heading `these are the generations/accounts/history" is used in Genesis 
2:4, as well as with the nine other sections of Genesis, indicating that the author intended the Creation to be taken just 
as literally as the rest of Genesis.) Part of suggestion four may also be true in that God seems to have artistically created 
in such a way that the first three days formed the tohu  ("unformed") mentioned in verse 2, and the last three days filled 
the bohu ("unfilled") of verse 2. Part of suggestion five is also true in that God created in such a way (and had Moses 
accurately report the creation ac-count in appropriate terms) to serve as a polemic against the polytheism of the 
surrounding nations. 
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Regardless of the answer(s) preferred, the Genesis story refutes the worship of nature, including the popular sun-god. 
Light and the daily cycle were created by God and are dependent on Him. Later in the Creation week, God gave these 
responsibilities in the heavens to the sun and the moon, just as He passed on to human beings the responsibility for 
stewardship of the earth, its natural cover, and its creatures. Ultimately, the heavens, the natural world, and any human 
ability to control or thoroughly understand them are still totally dependent on God who alone deserves our worship. 

Richard M. Davidson (Ph.D., Andrews University), the author of several articles and books, is chairman of the 
Old Testament Department at the Seventh-day Adventist Theological Seminary, Andrews University, Berrien 
Springs, Michigan, U.S.A. E-mail: davidson@andrews.edu 
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Affirmation Of Evolution 
 

The geo-science CD put out by the General Conference contained a number of articles that were endorsed 
by the speakers from Loma Linda SDA University. I have photocopied these articles from magazine 
articles and inserted them into this document. I have also given the page reference where the articles can 
be found on the GRI CD. Most of these articles are already on the internet as public domain. 
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B. Bio-Science 
C. Canadian Journal Of Earth Science 
D. Geology 
E. Scientific American 
F. Finding Darwin’s God 
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A. Bio-Essays 
GRI CD, PAGES 598-602 

The tree of life and the rock of ages: are we getting better at estimating phylogeny? 
Bio-Essays, Volume 24, Pages 203-207 

 
Matthew A. Wills 

 

Summary 
In a recent paper, (1) palaeontologist Mike Benton claimed that our ability to reconstruct accurately the 

tree of Life may not have improved significantly over the last 100 years. This implies that the cladistic and 
molecular revolutions may have promulgated as much bad "black box" science as rigorous investigation. 
Benton's assessment was based on the extent to which cladograms (typically constructed with reference only to 
distributions of character states) convey the same narrative as the geochronological ages of fossil taxa (an 
independent data set). Fossil record quality varies greatly between major clades, and the palaeontological dating 
"yardstick” may be more appropriate for some groups than others. Bio-Essays 24:203-207, 2002. 
 
© 2002 Wiley Periodicals, Incorporated. 
 

Back into the trees 
If "nothing in biology makes sense, except in the light of evolution" (2) then accurate phylogeny-the 

simultaneous codification of statements concerning evolutionary pattern and process-must be of central 
importance to all biologists. Several of the most pressing and exciting endeavors in biology, namely, our efforts 
to conserve biodiversity (3) to find "trends" and "rules" (4) and to estimate the timing of major evolutionary 
radiation, (5, 6) all turn on phylogenetic lynch-pins. The need for confidence in our inferences has never been 
greater. 

Phylogeneticists, of course, typically have no direct means of testing their trees against reality. Only in 
the computer or the laboratory can we know the truth, and it is debatable how suitable either environment is for 
modeling macro-evolutionary processes. As the taxonomic scope of a phylogeny increases, its roots extend 
progressively further back in time. Simultaneously, the living biota becomes an increasingly insignificant 
irregularly sampled and privileged "time slice" from the history of the clade. The deeper (and more 
fundamental) the phylogenetic questions, the further we are removed from the events that we attempt to 
reconstruct. (7) Fossil taxa are routinely analyzed alongside living ones, and often contribute data on novel 
combinations of morphological characters. As such, fossils regularly influence overall cladogram topology. 
Fossil taxa also have geochronological data associated with them (e.g., times of first and last occurrences 
through the rocks). However, this temporal information is only rarely incorporated into tree-finding algorithms, 
(8) and represents an independent set of data on the evolution of the clade. 

Measures of cladogram "quality" abound but, in practice, these either quantify conflict within the raw 
data, the degree of matching between the data and the tree, or the topological "rigidity" of the tree upon 
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resampling or perturbing the data. (9) Many real data sets contain high levels of homoplasy (convergent 
characters and reversals), such that all possible trees-including the one true tree-score poorly on these internal 
measures. The promise of some independent criterion by which to assess trees is therefore intensely seductive. 
Several recent studies (1, 8, 10) have used the geochronological sequence of fossils as an independent standard, 
with surprising results. 
 

The fossil record 
The history of Life bequeathed to us in the rocks is immensely valuable but frustratingly 

heterogeneous. (11) The evolution of particular groups at certain times in very special settings is preserved with 
spectacular clarity and detail. At the other extreme, entire phyla manage to persist for hundreds of millions of 
years without ever leaving direct evidence of their presence. (12) Nevertheless, the major events in the fossil 
narrative of Life remain essentially unchanged since Darwin's day despite almost a century and a half of study. 
Our perception of absolute timing has changed considerably, but the gross sequence of events was crystallized 
by the beginning of the 20th century. Dinosaurs with feathers (13) and whales with legs (14) offer confirmation 
of transitions that were fully anticipated prior to their discovery. There are no Pleistocene tyrannosaurs or 
Precambrian rabbits. (15) The rare and superb windows on past diversity offered by sites of soft-part 
preservation (Konservat-Lagerstatten ) (16) reveal new families and orders of many phyla in exquisite detail. 
Rarely, however, are these out of broad temporal sequence. 

Only in a minority of cases (e.g., planktonic Foraminifera in oceanic cores, Refs 17, 18) can 
phylogenetic history be read directly or "stratophenetically" from the fossil record. The realization of this fact 
spawned the development of cladistic methods in the first instance. The data utilized by Benton and others are 
those concerning the first (and to a lesser extent, the last) occurrences of taxa in the fossil record. These imply 
no branching structure in themselves, but can be "fitted" to a given cladogram so as to highlight the presence of 
fossil gaps or "ghost ranges" (19) (Fig. 1). 
 

Trees and time 
The central tenet of cladistic/stratigraphic congruence indices is the idea that sister taxa (those 

bifurcating from a common ancestor) must logically originate at the same time, and should therefore appear 
together in the fossil record. Where they do not, the existence of a ghost range is inferred. Benton (l) considered 
three congruence indices: the Gap Excess Ratio (GER), (19) Relative Completeness Index (RCI) (20) and 
Stratigraphic Consistency Index (SCI) (21) (Box 1). 

Cladistic/stratigraphic congruence indices have hitherto been utilized for two purposes: assessing the 
accuracy of cladograms, and assessing the completeness of the fossil record. Obvious difficulties arise where 
neither can be quantified in detail. (22, 23) Several workers have sought to place confidence intervals on 
stratigraphic ranges based on sampling intensity. (24, 25) This is possible for well-studied morphospecies, but 
becomes problematic for higher taxa where rigorous data on intervening occurrences are typically unavailable. 
The necessary relational databases are only now beginning to be compiled (26) but even so, margins of error can 
be very large. Nevertheless, in as much that both cladistic inferences and an incomplete record reflect the same 
underlying process of evolution, broad patterns of congruence can be informative. 

As with many other seminal macro-evolutionary studies, (27) it is argued that signals will emerge from 
the noise if the data set is large enough, and sources of error are randomly distributed. 

Benton (l) offered a statistical treatment of 1,000 animal and plant cladograms, predominantly at the 
familial level and above, and in a variety of habitats. These were plotted against the fossil record using data 
from a single multi-author compendium. (28) 79 stratigraphic divisions were recognized for the Phanerozoic, 
corresponding to series and stages (29) with a mean duration of 6.8 million years. The sample of cladograms 
was then variously divided into bins by year of publication throughout the last century. After ascertaining that 
there were no systematic sources of bias, mean congruence values were plotted against publication date. 
Astonishingly, only the GER showed any significant improvement over this period, while the RCI exhibited a 
non-significant deterioration. The mean SCI improved, but not significantly. 
 

Are cladists wasting their time? 
While there is some improvement in congruence with publication date on one measure (GER), the 

spread of data is large, and the results overall are disconcertingly equivocal. Theoretical considerations (19) 
predict that the GER will be a more sensitive index than the SCI, and Benton's results are consistent with this. 
While the GER and SCI both assess only the congruence of origination dates with cladograms (and exhibit 
broadly similar patterns), the RCI incorporates a term for the extent of observed ranges, and conflates 
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congruence with completeness of the fossil record. Taken together, the improving GER and deteriorating RCI 
strongly suggest that more recently produced cladograms incorporate more terminal taxa with less extensive 
fossil records (shorter thick vertical bars in Fig. 1). This could potentially result from taxonomic biasordinal and 
familial records are likely to be more extensive than generic or species records-but none was detected. More 
probably, there is an increasing tendency to incorporate fossils known from single localities into later analyses, 
plus a refusal to shoehorn isolated "stem-group" fossils into higher taxonomic crown groups. (6) Moreover, the 
sample of cladograms between 1970 and 1998 incorporated an increasing number of molecular trees. These are 
typically produced by neontologists, and include terminals that often have more scattered records. 

Other studies of the same data have revealed a number of equally surprising results. Cladograms of 
taxa in marine and freshwater habitats are no more congruent with the fossil record than cladograms of 
terrestrial taxa (despite continuous sedimentation in aquatic settings) (30). Cladistic/strati graphic congruence 
for cladograms of older fossils is no worse than that for younger groups (despite the comparative rarity and 
difficulty of interpreting older fossils). (8) In this case, a general assumption about constant cladogram accuracy 
was used to make inferences about fossil record quality. (3) Cladograms of mammals derived from molecular 
data are no more or less congruent than cladograms derived from morphological data. (10) The most-striking 
differences in congruence indices come from divisions of the data set along taxonomic lines. Many tetrapod 
cladograms are very congruent, fish and echinoderms somewhat less so. (30) Arthropod cladograms are often 
strikingly incongruent. Possible explanations for these observations have been discussed in terms of differences 
in preservation potential, body size, habitat, geographical distribution, population sizes and numbers of species. 
(31) 

Variation in congruence by taxon is a potential source of bias, since systematists may have 
concentrated on different groups indifferent years. In order to control for this (and also to standardise the set of 
terminal taxa), Benton (l) isolated cladograms for four taxa (Agnatha, Sairocoptei Sauria and Eutheria), plotting 
mean congruence for these case studies by publication date. Results demonstrated that pre-cladistic (largely pre- 
1970) trees were no more or less congruent with stratigraphy than their cladistic counterparts. 

 

No turn unstoned 

Critics of the "fossil yardstick” for cladograms point to temporal, geographical and taxonomic 
heterogeneity of the record. Perhaps the improvement in cladogram congruence with publication date is not 
stronger (and therefore reflected in all indices) because fossil dates are nowhere near accurate enough. 
According to this view, cladograms may well be improving, but stratigraphic tests are simply too crude to detect 
this. (11) There are many instances of protracted (tens or hundreds of My) ghost ranges for immediate sister taxa 
in similar environments. As an extreme example, all published cladograms of eumalacostracan crustaceans 
(including the crabs and shrimps) are less congruent than 99% of random trees. In this case, a driven trend 
towards higher preservation potential in more derived taxa is suspected, such that the deepest branches off of the 
cladogram are the last to be (31) preserved. 

Despite increasing methodological sophistication, phylogenies derived from morphology, and those 
inferred from different molecules, are not always converging on a consensus. Where a considerable number of 
disparate trees exist for the same taxa, only one (or none) can be correct. Some alternatives may be substantially 
more congruent with the fossil evidence than others, but large data sets will tend to mask this. 

Finally, several workers discuss the limitations of existing congruence indices, based on theoretical 
considerations and simulations. (22, 32) However, many of the predicted biases do not emerge from real data. 
For better-preserved groups, there are also fresh moves to incorporate probabilistic data on species ranges into 
the tree-building process. (24, 33) This work is particularly exciting, but violates the assumption of 
independence between cladograms and the fossil record. 

 

Conclusions 

Despite undeniable limitations, large-scale studies of trends in phylogenetic and palaeontological data 
are revealing some surprising results. Low congruence may result from poor cladograms and/or a poor fossil 
record, but we cannot easily determine the relative contributions made by either. Focused studies of fossil 
sampling intensity indicate that the record for some taxa is markedly better than others. (34, 35) The fossil 
"yardstick” may therefore be inappropriate or positively misleading for certain groups. (31) However, patterns 
in the data challenge us to reconsider assumptions about the accuracy of trees from different sources, and to look 
at the nature of the fossil record in more detail. Benton's final thought is a challenge to revisit the question of 
cladogram accuracy in another ten years. By this time, our ability to retrieve sophisticated information from the 
fossil record may have improved, although coverage of all Life is an enormous research task. Recent advances 
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in phylogenetic methods will certainly have reached the ground force of systematics in the next decade, and it 
will be interesting to see if this yields quantifiable differences in the nature of published trees. 
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B. Bio-Science 

GRI CD, PAGES 585‐597 

Whale Origins as a Poster Child for Macro‐Evolution 
Bio-Science, December 2001, Volume 15, Number 12, Pages 1037-1049. 

 
J. G. M. THEWISSEN AND SUNIL BAJPAI 

 
FOSSILS COLLECTED IN THE LAST DECADE DOCUMENT THE WAYS IN WHICH  CETACEA 

(WHALES, DOLPHINS, AND PORPOISES) BECAME AQUATIC, A TRANSITION THAT IS ONE OF 
THE BEST DOCUMENTED EXAMPLES OF MACROEVOLUTION IN MAMMALS 

 
Whales indisputably are mammals, which is clear from their means of oxygen intake (they breathe with 

lungs), their care of newborns (mothers nurse their calves with milk), and a host of other features. This implies 
that whales evolved from other mammals and, because ancestral mammals were land animals, that whales had 
land ancestors. What happened in the transition to life in the ocean has been hard to imagine for scientists and 
lay people alike. In the first edition of the Origin of Species (1859), Darwin suggested that a bear like animal 
swimming with an open mouth might be a precursor of a filter-feeding baleen whale. This statement attracted 
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much ridicule; in a letter, Darwin observed, it is laughable how often I have been attacked and misrepresented 
about this bear (Gould 1995). In later editions, Darwin deleted this reference to evolution entirely and merely 
noted that a bear sifting water for insects is "almost like a whale." 

Nearly 150 years later, we can fill in much of the gap that embarrassed Darwin. The last two decades 
have witnessed an explosive growth in the number of fossils documenting the origins of Cetacea (whales, 
dolphins, and porpoises). An excellent morphological series of transitional cetaceans is now available to 
document the transition from land to sea, and many sophisticated analyses detail the biology of these archaic 
cetaceans. The origin of whales now offers a spectacular example of evolutionary change, allowing us to chart 
changes in anatomy and physiology as whales first moved into the water and then gradually explored the open 
seas. 

Although Darwin didn't have the details right-bears did not evolve into whales-his basic point was 
correct: We can now show that whales are in fact hoofed mammals that took to sea. Yet in spite of the wealth of 
new evidence, certain segments of popular and creationist literature continue to use cetaceans as examples of 
animals that could not possibly have evolved through modified descent. Much of the blame for these 
misconceptions is the deliberate spread of misinformation by those who deny evolution, as well as simple 
ignorance on the part of those unaware of published research. However, the sheer volume and pace of recent 
research also cause problems. For those outside of the circle of specialists actively studying whale origins, it is 
hard to keep up with all the new discoveries. 

In this article, we first introduce the families of archaic cetaceans that lived in the Eocene 
(approximately 55 million to 34 million years ago), the oldest period from which cetaceans are known. After 
that, we discuss the several organic, systems that underwent dramatic changes. Then, we put the functional 
morphology and evolution of two organ systems locomotion and osmoregulation, in a broader perspective. We 
show that the differences among these extinct animals make sense only in the context of evolving adaptations to 
an aquatic environment. We cannot provide a comprehensive review of early cetacean evolution, as this would 
take up many pages. The two chosen organ systems make compelling examples of macro-evolutionary change, 
showing a stepped transition from land to water for archaic cetaceans. From these beginnings, the order Cetacea 
expanded into a wide variety of aquatic groups, including mostly large, filter-feeding baleen whales (suborder 
Mysticeti), and predatory toothed whales suborder Odontoceti, which includes, among others, dolphins, 
porpoises, sperm whales, beaked whales, and killer whales). 

What we do know of early cetaceans amounts to an overwhelming and dramatic record of evolving 
adaptations. The field of whale origins is progressing quickly, and new finds will add new insights, so that this 
article cannot be the final synthesis of whale origins. But even as specialists continue to debate important 
questions such as that of the sister group of Cetaceans and the age of the oldest whale, it is clear that we already 
know more than enough to trace the general outline of whale evolution. Though important, the remaining 
questions are essentially details of a broader story of adaptation to a new environment, and their eventual 
resolution will simplify the story described here without changing its essence. 
 

The Cast of Eocene Cetaceans 
The diversity of Eocene cetaceans can be summarized into six families that together document the 

transition from land to water. Their phylogenetic relations are uncontroversial (Luo 1998, Thewissen 1998, 
O'Leary and Uhen 1999): Pakicetids form the base group and may include some, but not all, descendants (i.e., 
they may be paraphyletic), followed by ambulocetids and then remingtonocetids. The next cluster is 
paraphyletic and is classified as protocetids. The youngest and most derived Eocene cetaceans are basilosaurids 
and dorudontids, the latter of which are the sister group to the modern suborders, mysticetes and odontocetes. 

Pakicetid cetaceans are the most primitive and oldest cetaceans. They are about 50 million years old 
and only found in Pakistan and India (Figure 1). Some features of the pakicetid skull (Figure 2a) suggest an 
amphibious lifestyle; the eyes, for instance, are on top of the skull. The teeth suggest that they ate hard food and 
were carnivores. Pakicetids were small, varying from fox to wolf size, but no skeleton is known for them. 

Ambulocetid cetaceans are slightly younger and more derived than pakicetid cetaccans. They were also 
much larger, similar in size to large sea lions. A nearly complete skeleton for Ambulocetus (Figure 3) shows 
that the animal had a large head, long muscular body, and a long tail. Its limbs were short but the feet long. In 
overall body shape, Ambulocetus looked somewhat like a crocodile, although its hind limbs and feet were 
considerably longer. It may have lived as an ambush predator of fish in shallow water. Ambulocetids lived in 
coastal environments such as bays and estuaries approximately 49 million years ago (mya) and are known only 
from India and Pakistan. 

Remingtonocetid cetaceans (Figure 4) are more derived than pakicetids and ambulocetids in the shape 
of the teeth and the reduction of the limbs. They are only found in near shore marine deposits of South Asia. 
Partial skeletons for remingtonocetids indicate that they had long snouts and small eyes (Figure 2b). Their 
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(middle) car was large, suggesting that they used hearing to detect prey (as do modern odontocetes). Known 
remingtonocetids had large and powerful tails and vertebral columns and relatively short legs, which were 
weight bearing. In this sense, they looked like long-snouted crocodiles. Remingtonocetids probably lived 
between 49 million years ago and 43 million years ago. They vary greatly in size; the smallest (Kutchicetus) 
are similar in size to Pakicetus, whereas the largest may have been as large as Ambulocetus. 

Protocetids (Figure 5) are known from near-shore marine deposits, and they are the oldest cetaceans to 
have spread across the world. Several partial skeletons are known (e.g., Rodhocetus and Georgiacetus); they 
indicate that the limbs were short and not weight bearing in several taxa, implying that land locomotion was 
slow and cumbersome. These cetaceans may have lived like seals, spending most of their active time in the 
water but hauling ashore occasionally. Their eyes are large and oriented laterally, unlike remingtonocetids, but 
similar to dorudontids and basilosaurids. Most protocetids are relatively large, similar to small modern dolphins. 
The oldest protocetids are approximately 46 million years old; the youngest may be 39 million years old. 

Basilosauridae and Dorudontidae reached their highest diversity in the late middle Eocene, around 35 
million years ago. Skeletons of these animals (Figure 6) are unlike those of the other Eocene cetaceans in that 
they are immediately recognizable as cetaceans. As in modern cetaceans, basilosaurids and dorudontids have a 
streamlined form, short neck, forelimbs shaped like flippers, and strongly reduced hind limbs. Basilosaurids had 
long, snakelike bodies, around 20 meters long, whereas dorudontids were dolphin like in body shape and size. 
Both families are found in shallow marine environments. 

 

Evolutionary Change 
In this section, we examine in more detail a few of the aspects of cetacean morphology that underwent 

dramatic change from the Eocene to the present. As the animals adapted to aquatic environments, changes 
occurred in most anatomical characters, from teeth to tail. The fossil record documents many of these changes, 
and they can be explained in a functional morphological context. 
 
Skull morphology.  

The Eocene families of cetaceans dis4ay remarkable differences in the shape of their skulls, and they 
show some consistent differences from land mammals. All mammals, including whales, have a middle ear that 
is partially walled in by the tympanic bone. In all modern cetaceans the tympanic bone has a thickened medial 
lip called the involucrum, and its lateral side has a fold of bone in the shape of an S, the sigmoid process (Figure 
7). The involucrum and sigmoid process, whose functions are unknown, are present in all modern cetaceans and 
occur in no other mammal. These two characters are also present in all Eocene cetaceans for which the ear is 
known; these traits can thus be used to identify a cetacean. The only Eocene family of cetaceans for which the 
ear is insufficiently known is the Ambulocetidae. The only ear known for Ambulocetus shows that the 
involurum is present, but the region of the sigmoid process is not preserved. 
 
The lower jaw of cetaceans offers another fea ture of evolutionary interest. In all mammals, including cetaceans, 
the nerves and blood vessels of the lower teeth travel through a canal called the mandibular foramen on the 
medial, or inner, side of the lower jaw. In odontocetes, this foramen covers the entire depth of the mandible and 
is much larger than is necessary for a simple conduit for nerve and vessels. Indeed the foramen has become part 
of the whale's hearing apparatus: It houses a fat pad, which extends posteriorly to the middle ear. Sounds are 
received by the lower jaw and are then transmitted by this fat pad to the middle car. The posterior side of the 
mandible, with its fat pad, is the most sound-sensitive area of a modern odontocete, more sensitive than the area 
of the ear itself. 

Land mammals, as well as the first whales, lack this method of hearing. In pakicetids, the mandibular 
foramen is small (Figure 8), similar in size to that of modern land mammals. 

It did not house a fat pad and probably had no role in sound transmission. Later whales, however, show 
the beginnings of this hearing adaptation. The mandibular foramen of Ambulocetus is larger than in pakicetids, 
and it is larger yet in remingtonocetids and protocetids. The mandibular foramen of basilosaurids and 
dorudontids covers the entire depth of the mandible, as it does in modem odontocetes. It is likely that the 
mandible was involved in sound reception in basilosaurids and dorudontids as it is in modern toothed whales. 
Thus one can trace the evolutionary steps of this trait, from simple land-mammal-like foramen to the large 
conduit with presumed fat pad seen in modern odontocetes, over less than 15 million years. 

The position of the orbits (eye sockets) also varies greatly among Eocene cetaceans. The skull of 
Pakicetus has orbits that are high on the side of the skull and face up, or dorsally (Figure 9). This placement is 
unique among cetaceans and is similar to that in crocodiles. Dorsally facing orbits help submerged crocodiles in 
watching potential prey items above the water. The orbits of Ambulocetus are also set high on the skull, but they 
face more laterally than in pakicetids (Figures 3 and 9). In remingtonocetids, the orbits are small, suggesting that 
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vision was not an important sense. Reniingtonocetid orbits face laterally and are not positioned on the dorsum of 
the skull (Figures 2b and 9). 

The orbits of protocetids, dorudontids, and basilosaurids face laterally and are roofed dorsally by a 
large bony plate, the supraorbital process (Figure 9; Fraas 1904, Kellogg 1937). In these families, the eyes face 
laterally and may be used to observe prey that live underwater. This is the orbital position in modern cetaceans, 
which hunt fish and other aquatic prey. The position of the eyes varies among early cetaceans; whereas the 
earliest ones have eyes typical of amphibious predators, those of later forms suggest they hunted underwater. 
This series is consistent with the acquisition of more aquatic habits in early cetaceans. 

The position of the nasal opening changes dramatically in Eocene cetaceans. In modern cetaceans, the 
nasal opening is called the blowhole, and it is located on the forehead, allowing the animal to surface and 
breathe while in a horizontal position in the water (Figure 9). The first whales lacked such an adaptation. In 
Pakicetus the nasal opening is near the tip ol the snout and is widest over the third incisor (the third tooth in the 
upper jaw; Figure 2a). The nasal opening is also in this position in the remingtonocetids Andrewsiphius and 
Remingtonocetus in spite of the long snouts of these animals. The nasal opening of Protocetus is large and 
opens over the canine, the fourth tooth of the upper jaw. In basilosaurids and dorudontids, the nasal opening is 
between the canine and the first premolar (the fifth tooth of the upper jaw). Fossil odontocetes and mysticetes 
have blowholes that are more caudal (toward the tail) than the Eocene cetaceans, but commonly not as caudal as 
in the modern species. 
 
Dental morphology.  

Teeth frequently are preserved as fossils and thus are common markers of evolution. Specific dental 
morphologies can be used to determine phylogeny, and they correlate well with diet. Cetacean teeth reveal a 
series of evolutionary steps leading from the complex shape of the most ancient land mammals to the simple 
one-prong morphology of modern odontocetes. 

In primitive land mammals, the basic pattern of each upper molar consists of three main cusps 
(elevated areas) arranged in a triangle. There are two cusps labially (on the side of the cheek), the paracone and 
the metacone, and one cusp lingually (on the tongue side), the protocone. Crests connect all three of these cusps. 
The upper molars of pakicetids and Ambulocetus (Figure 10) are based on the same blueprint as those of 
primitive land mammals, but the crests connecting the cusps are very weak. Lower molars of primitive 
mammals have a high anterior part (the trigonid) with three large cusps, and a low posterior part (the talonid) 
with two or three cusps. Lower molars of pakicetids and ambulocetids consist of a high trigonid and low talonid, 
but the trigonid bears only one large cusp (protoconid) and two (in pakicetids) or one (in ambulocetids) barely 
discernible cusp. In addition, two crests descend anteriorly from the protoconid in all Eocene cetaceans, making 
the anterior part of the tooth concave. Only one cusp is present on the talonid (hypoconid) of these archaic 
cetaceans. Unlike primitive terrestrial mammals, archaic cetaceans have no basins (depressed areas) on their 
lower molars. 

Protocetid molars are more simple than those of pakicetids and ambulocetids and, thus, even less 
similar to primitive land jminal teeth. The labial side of protocetid upper molars (Fig. 10) bears two large cusps, 
as in Ambulocetus. On the linial side, the crown of the molar is expanded, but this extension lacks a cusp. This 
is unlike molars of Ambulocetus, here this area bears the protocone. Lower molars of prototids are usually 
similar to those of ambulocetids, but there only one cusp on the trigonid. The trend is continued in prudontids 
and basilosaurids. The upper molars of these frames have lost their lingual expansion altogether but have added 
a series of small cusps on the labial side. In the lower molars the distinction between trigonid and talonid 
disappears, and the tooth turns into a row of small cusps of descending heights. As in the earlier families, 
basilosaurids and mudontids also have two crests extending from the anterior cusp to the base of the tooth. 

In summary, the evolutionary trend in cetacean molar morphology is toward a reduction of crests and 
basins. Simple, prong like cusps are lined up in a single row, which foreshadows the long rows of simple, prong 
like teeth in most modern odontocetes. 
 
Post Cranial Anatomy.  

Not surprisingly, the post cranial anatomy of modern cetaceans is spectacularly different from tat of 
their terrestrial relatives. The fossils recovered in the last decade reveal much about how these differences 
evolved. S mentioned above, no partial skeletons are known for the most primitive cetaceans, pakicetids, but the 
skeletal moriology of Ambulocetus is intermediate in several respects between that of land mammals and that of 
modern cetaceans. Partial skeletons for the remingtonocetid Kutchicetus and several protocetids fill in some 
details, and the virtually complete skeletons for dorudontids and basilosaurids show the final stages of how 
whales conquered the seas. 

Modern cetaceans have a mobile shoulder but stiff elbow and wrist joints. Their skeleton includes 
bones that form five fingers, but these bones are embedded in a paddle like flipper in which individual digits are 
not distinct externally and lack mobile joints. Unlike nearly all other mammals, the last bone of each digit lacks 
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a dorsal cover of keratin (the finger nail of humans). In Ambulocetus, the radius, ulna, wrist, and much of the 
hand are preserved. They show that Ambulocetus had mobile joints at elbow, wrist, and fingers, and that the 
fingers were not embedded in a flipper. All of these features are similar to land mammals and unlike modern 
cetaceans. Indentations in the phalanges also indicate that the fingers had a dorsal keratin cover in the shape of a 
hoof, Hooves in an archaic whale are not surprising, as the closest living relatives of cetaceans are even toed 
ungulates such as pigs and deer. Many critical features of the forelimb of remingtonocetids and protocetids are 
not known, but basilosaurids and dorudontids resemble modern cetaceans in having a fixed wrist and an elbow 
that can function only like a hinge joint. Their fingers, on the other hand, still retain the mobile joints of their 
ambulocetid relatives. 

The pelvis (or hip girdle) is dramatically different in modern whales and land mammals (Figure 11). 
The pelvis in land mammals consists of sacrum and left and right innominate bones. The sacrurn is a series of 
vertebrae (five in humans) that are fused to each other and connect to the innominates at the first (most anterior) 
of these vertebrae. The innominate is an elongated bone that bears the socket (acetabulum) for the femur, 
forming the hip joint, and has two branches posteriorly (ischium and pubis) that surround a foramen, or opening, 
and an anterior branch (ilium) that contacts the innorninate from the other side. Sacrum. and left and right 
innominates form a strong and rigid bony girdle that anchors the hind limbs and supports much of the body in 
locomotion. In modern whales, in contrast, the sacrum cannot be recognized, as there are no fused vertebrae and 
no vertebra has a joint for the innominate. In fact, the innominate in modern cetaccans is a tiny bar of bone 
lacking an acetabulum and distinct ischium, pubis, and ilium. The innominate is embedded in the ventral body 
wall where a few tiny muscles that are not involved in locomotion attach to it. 

In Ambulocetus and Kutchicetus, the pelvis is much like that of a land mammal: The sacrurn comprises 
four fused vertebrae, and these articulate with the innominate bones (Figure 11). Each innominate consists of 
ilium, ischium, and pubis and bears an acetabulum for the femur, as it does in land mammals. The femurs are 
long when compared with other whales, but shorter than most land mammals. Ambulocetus had large hind limbs 
and enormous feet. Feet are not known in remingtonocetids, but the sacral vertebrae of Rodhocetus are less 
strongly fused, and the femurs are shorter than in Ambulocetus. However, Rodhocetus innominates retain the 
deep acetabulum and the articulation with the sacrum. Georgiacetus is even more like modern whales, lacking a 
fused series of sacral vertebrae as well as a contact between sacral vertebrae and innominates. Unlike modern 
whales, the sacral vertebrae of Georgiacetus differ from caudal and lumbar vertebrae, and each innominate is 
large and consists of ilium, ischium, and pubis. The femur of Georgiacetus is not known. In basilosaurids and 
dorudontids, the innominates are small bones, with ilia that are not distinct. However, they retain an acetabulum 
and foramen. The innominates are not connected to the vertebral column, but these whales retain femurs that are 
longer than in modern cetaceans. The entire hind limb (Figure 6) is smaller than in other Eocene cetaccans and 
barely protrude from the body wall. 

Together these pelvises form an excellent transitional series, in which ambulocetids and 
remingtonocetids retain all elements of land mammals, and protocetids lose the fused sacrum (Rodhocetus) and 
the iliosacral joints (Georgiacetus) and have short femurs (in known forms). Basilosaurids and dorudontids have 
greatly reduced hind limbs and reduced ilia, while still retaining the acetabulum and the foramen of the 
innominates. Only vestiges of these structures are present in modern whales. 
 

Locomotor evolution 
This detailed record of the locomotor anatomy of the ancient cetaceans allows us to analyze how they 

moved. The locomotion of modern cetaceans is elegant and efficient: They swim by moving their tail fluke 
through the water in a vertical plane. Their fluke consists of a flat, horizontal structure that is only supported by 
bone (tail vertebrae) in the midline. Just like the wing of a bird, the fluke causes lift on both the up- and the 
down stroke. During rectilinear, fast swimming, the forelimbs (flippers) are not involved in propulsion; they 
merely act as steering devices (Fish and Hui 199 1). This type of locomotion, called caudal oscillation, uses 
energy efficiently (Fish 1993). Caudal oscillation, in which the spinal column moves at one point, like a 
standing wave, is rare as a mode of locomotion among mammals and occurs only in cetaceans and sirenians 
(manatees and relatives), but not in other swimming mammals (such as seals, sea lions, polar bears, muskrats, or 
star-nosed moles). 

Efficiencies of different modes of swimming can be calculated from observations of locomoting 
mammals (Williams 1989). Efficiency varies not only with the anatomical attributes of the swimmers but also 
with the particular swimming mode that is used, as mammals commonly use more efficient modes at higher 
speeds (Fish 1993). Based on these considerations, Fish (1996) proposed a model of evolution of the cetacean 
locomotor pattern. The swimming mode of most terrestrial mammals, and presumably cetacean ancestors, is 
quadrupedal paddling, more familiarly known as the dog paddle. Fish (1996) proposed a series of intermediate 
locomotor modes between the extremes of modern cetaceans and terrestrial mammals' paddling, using modern 
mustelids (minks, otters, and so on) as analogues for these intermediate swimming modes. 
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In short, minks (Mustela vison) paddle quadrupedally (Figure 12), and freshwater otters (Lontra 
canadensis) swim mainly with their hind limbs (pelvic paddling), although they derive some additional lift from 
the tail (pelvic undulation). Sea otters (Enhydra lutris) use their highly asymmetrical feet as the propelling 
surfaces, but most of the power for the movements is not from the muscles of the hind limbs but rather from 
undulations of the vertebral column (pelvic undulation). The giant South American freshwater otter Pteronura 
brasiliensis uses caudal undulation: Sinusoidal motions of the vertebral column, like a wave moving through the 
entire spine, power a long and narrow tail that is dorsoventrally flat. No otter swims like a modern cetacean, but 
the swimming mode of Pteronura comes close. Modern cetaceans differ from Pteronura in having a rigid body 
with most of the movement concentrated at one point: Undulation became oscillation. In addition, modern 
cetaceans have a fluke. 

Thewissen and Fish (1997) tested Fish’s model with fossils by studying the anatomy of fossil 
cetaceans. They determined morphological correlates for the locomotor modes using modern swimmers as 
analogues and then attempted to identify these morphological correlates in Ambulocetus. Unlike quadrupedal 
paddlers, the feet of Ambulocetus are much longer than its hands. The long tail did not bear a fluke; hence, 
Ambulocetus was not a caudal oscillator. The feet are more or less symmetrical and have the shape of a paddle, 
not the shape of an asymmetrical hydrofoil, as in the foot of Enhydra. In its functional features, the morphology 
of Ambulocetus is closest to that of pelvic paddlers and caudal undulators, indicating that the animal displayed a 
mode of locomotion that is functionally intermediate between a land mammal and a modern whale. Most of the 
propulsion was provided by dorsoventral motions of the feet powered by the muscles of the hind limbs. Thus 
Ambulocetus presents a true intermediate stage in locomotion and serves as an evolutionary link between the 
quadrupedal paddling of the terrestrial ancestors of cetaceans and the efficient swimming of living cetaceans. 

Kutchicetus may represent another step in this process. Its long and powerful tail appears to be more 
important in propulsion than its limbs. Although the detailed quantitative study has not been completed, it 
appears that caudal undulation was more important in the locomotor repertoire of Kutchicetus than it was for 
Ambulocetus. Kutchicetus's locomotor behavior may have resembled that of Pteronura. 
 
In dorudontids and basilosaurids, the succession of vertebrae underwent abrupt changes in morphology near the 
end of the tail (Buchholtz 1998), and one of the vertebrae has a rounded outline (Uhen 1998). A similar vertebra 
(the so called ball vertebra) is found in modern cetaccans, located near the base of the fluke. This suggests that 
basilosaurids and dorudontids had a tail fluke and may have been caudal oscillators. 
 

Osmoregulatory Evolution 
For most animals living offshore, life requires the ability to live without fresh water. In general, 

modern cetaceans have this ability. This is remarkable because most mammals of large body size require a 
source of fresh water and are unable to cope with the large salt load of seawater. Mammalian kidneys discharge 
excess salt by dissolving it in water and excreting the solution as urine. The osmoregulatory system of cetaceans 
is adapted to the high-ion levels of seawater, and modern cetaceans use water so sparingly that they do not need 
a source of fresh water and produce highly concentrated urine (Telfer et al. 1970). However, cetaceans evolved 
from large~ bodied terrestrial mammals, and this suggests that the ability to live without fresh water evolved as 
cetaceans entered marine environments. 

Drinking behaviors of early cetaceans can be investigated using stable oxygen isotopes (Roe et al. 
1998). In a nutshell, the two most common isotopes of oxygen in nature are 16 and 18, the former of which 
makes up well over 99% of naturally occurring oxygen. Ratios of these two isotopes are different for fresh water 
and seawater. The reason for this is simple: All fresh water is ultimately derived from meteoric water, and 
meteoric water is formed by evaporation. Heavier molecules are less likely to evaporate than lighter ones. Water 
with 18 is heavier than water with 16, and thus oceanic waters have higher percentages of 18 than fresh waters. 
Oxygen used in the calcium phosphate of mammalian bones is usually derived from drinking water. Mammals 
that drink seawater can thus be distinguished from those that drink fresh water. Thewissen and colleagues 
(1996) tested the theoretical predictions of this model for modern river dolphins and marine cetaceans, and Roe 
and colleagues (1998) present a more detailed and geo-chemically explicit explanation of this method, its 
limitations, and its results. 

The transition from a freshwater-based osmoregulatory system to one that is independent of fresh water 
is documented in the fossil record (Figure 13; Thewissen et al. 1996, Roe et al. 1998). Oxygen isotopes of 
pakicetids, measured from fossil teeth, indicate that they drank fresh water. This is not surprising, as the 
sedimentological evidence shows that they did not live in the sea. Remingtonocetus and protocetids show values 
that are marine. This suggests that Remingtonocetus and protocetids did not ingest fresh water, which is 
consistent with their marine habitat. Apparently, cetaceans became independent of fresh water soon after their 
origin. 
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Most interesting are the ambulocetids and the remingtonocetid Attockicetus. In fossil teeth from the 
ambulocetids, isotope ratios varied greatly, ranging from fresh water to marine. Although ambulocetids are 
found only in marine deposits, their isotope values indicate a range of water ingestion behaviors. These include 
specimens that show no evidence of seawater consumption. However, the data reflect the drinking behavior at 
the time that the animal was mineralizing its teeth (before they erupt). Hence, they are only a snapshot of the 
drinking behavior at one life stage, not a lifetime record or average. These numbers should therefore be 
interpreted with caution. It is possible that some individuals with freshwater values lived in fresh water as 
juveniles (where their isotope signature was established), but migrated to the sea when they were adults (where 
they were fossilized). It is also possible that these individuals lived most of their lives near river mouths and 
were in contact with fresh water and seawater. Some specimens of Ambulocetus show marine values, 
demonstrating that these individuals did not ingest fresh water at the time their teeth mineralized. Although 
several explanations are possible, it is clear that Ambulocetus tolerated a wide range of salt concentrations (that 
is, it was euryhaline). As such, it is a transitional form that makes sense in the con text of osmoregulatory 
evolution. 

Water ingestion behavior of Attockicetus, at present, is based on one specimen, so no firm conclusions 
can be drawn. It is interesting, though, that this primitive remingtonocetid has isotope values that indicate 
freshwater ingestion, contrasting with its marine habitat and with the values of more derived remingtonocetids. 
 

Conclusion 
Arriving at a scientific conclusion, particularly an evolutionary one, is not like watching a movie and 

relating its content. 
It is more like a legal trial, in which all evidence is carefully scrutinized to arrive at the best 

interpretation of events that were not observed directly. In trials, the interpretation that prevails is supported by 
most of the evidence, and there is no evidence that is incompatible with this interpretation. Using a similar 
method of reasoning, the pattern of early whale evolution, as derived from the above discussion, only makes 
sense when it is interpreted in an evolutionary context. 

In summary, the archaic cetaceans described in this article form a time-ordered sequence of transitional 
forms from terrestrial mammals to modern cetaceans. These transitional aspects pervade all aspects of cetacean 
morphology, ranging from dental morphology to osmoregulatory patterns and pelvic structure. Furthermore, 
geological evidence shows that cetaceans initially inhabited freshwater habitats, then moved to protected coastal 
environments near shore, and finally took to offshore living. 

The function of most of the anatomical features we have discussed is known in modern cetaceans, and 
the differences seen in the fossil cetaceans are logically interpreted as emerging adaptations to an aquatic 
environment. Such an evolutionary interpretation of the fossil evidence is also supported by the study of 
phylogeny, embryology, and comparative anatomy of modern forms. As such, whale origins form one of the 
most compelling examples of macro-evolutionary change in vertebrates. 
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Appendix 
Pakicetidae. Pakicetids were first found in 1979, when a team of paleontologists found a brain case at a 

locality called Chorlakki in northern Pakistan (Figure 1). The brain case showed a prominent sigmoid process 
and involucrum in the ear-telltale signs that this was a cetacean. Judging from its skull, the animal was 
approximately as large as a wolf, and it was named Pakicetus (Gingerich and Russell 1981). Partial skulls of 
pakicetids have now been found at other localities (Figure 2a; Luo and Gingerich 1999), and one of the best of 
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these is called the Howard University-Geological Survey of Pakistan (H-GSP) Locality 62 in the Ganda Kas 
area. 

At Locality 62, Pakicetus skulls were recovered with teeth and jaws similar in size to the original find. 
Nearly 100 fossils of the pakicetids Pakicetus, Ichthyolestes, and Nalacetus (Thewissen and Hussain 1998) have 
now been found, all within 250 km of the original site. At Locality 62, there is no association of elements; upper 
jaws are never found in occlusion with their lower jaws. Associations can still be determined, because upper and 
lower teeth have to interlock when occluded, and because molar morphology matches that of other, articulated 
early cetacean fossils. Moreover, the skulls, teeth, and jaws are all from mammals that are similar in size, and 
cetaceans are the only mammals of this size range that have ever been found in these beds. Many of the teeth are 
badly worn, implying that pakicetids ate hard food, and the system of valleys and hills on each tooth resembles 
that of modern meat eaters, not plant eaters. 

Geology offers clues as to where this whale lived. The sediment at Locality 62 is a red conglomerate, a 
rock made up of small nodules in a homogeneous matrix, like cherries in a pie. Individual nodules are mostly 
less than 1 cm in diameter and consist of colorful concentric rings of calcium carbonate. In recent sods, such 
nodules form in dry climates that seasonally receive a great deal of rain (Aslan and Thewissen 1996). Other 
fossils in these conglomerates include the teeth of land mammals, such as opossums and rodents, as well as 
shells of land snails. Thus the sedimentological and fossil evidence both suggest that these beds were deposited 
in a freshwater environment and that the animals found here did not live in the sea. This is confirmed 
geochemically by stable oxygen isotopes, which indicate a freshwater environment (Roe et al. 1998). The 
pakicetids lived in an ephemeral streambed. 

Ambulocetidae. Ambulocetid cetaceans were discovered at another important early whale site, located 
3 km north of H-GSP Locality 62 in the Ganda Kas area. This site, H-GSP Locality 9209, yielded a rare find-an 
associated skeleton of a single whale. More than 100 bones, all of matching sizes and many still in articular 
contact, were found together in a cluster about 3 m in diameter. The only other vertebrate fossil in the vicinity 
was a single scute (dermal bone fragment) of a crocodile. This cetacean skeleton was described as the holotype 
for the species Ambulocetus natans (Figure 3), whose name means the walking and swimming whale 
(Thewissen et al. 1994, 1996). 

Since this first find, nearly 20 fossil ambulocetid specimens, all very fragmentary, have been found in 
northern Pakistan and adjacent India. Taken together, the holotype and additional specimens present a 
remarkably complete picture of this transitional whale. Most bones of Ambulocetus are known, including the 
skull, lower jaw, vertebrae, ribs, forelimb from the elbow down, and much of the hind limb. However, 
uncertainties remain about other parts of the skeleton of Ambulocetus. We do not know where the nose opening 
is, although we do know how long the snout was because it must have matched the lower jaw. We have only 
five tail vertebrae and hence do not know the length of its tail. However, the progressive changes in shape 
among the preserved vertebrae imply that the tail was much longer than in modern whales. The preserved tail 
vertebrae are similar to those of modern mammals with long powerful tails, suggesting that the tail of 
Ambulocetus was strong. No complete tibia is available, but the known length of femur and foot add up to an 
animal with large feet on stocky limbs. The forelimbs were short, and the hands were smaller than the feet. 

The rock in which the holotype of Ambulocetus was found is a gray-green mud stone with numerous 
carbonized impressions of long, narrow leaves and marine invertebrates such as mollusks. Mollusk fossils are 
common, and several specimens of Turritella, a marine snail, were found in contact with the skeleton. 
Immediately adjacent to these deposits is a thick layer composed almost exclusively of oyster and other mollusk 
shells and the skeletons of large Foraminifera, a kind of protozoan. All of these invertebrates and protozoa 
indicate that Ambulocetus was buried in a near-shore marine environment. The plant leaves are similar to sea 
grasses in overall shape, which is consistent with this environment. 

The rocks containing Ambulocetus were deposited on top of those harboring the pakicetids; therefore, 
Ambulocetus is younger. The benthic Foraminifera found in the rocks further bracket their ages. As 
biostratigraphers have documented that various species are restricted to certain time periods. Rocks below (older 
than) the pakicetids may be as old as 54 million years (early Eocene), whereas rocks above Ambulocetus range 
somewhere between 42 million and 49 million years (late or early middle Eocene). Hence, pakicetids and 
ambulocetids are not older than 54 million years and certainly not younger than 42 million years. Land mammal 
biostratigrahy, combined with analysis of the geological context, suggests that ages between 48 million and 52 
million years are most likely. 
 
Remingtonocetidae.  

A second cetacean, Attockicetus, is known from a site approximately 4 km from that of Ambucetus 
(Thewissen and Hussain 2000). The sequence of sediments in this area is identical to that at the Ambulocetus 
site (e.g., oyster bed, mud stone with Turritella, overlain by a thick limestone with large benthic Foraminifera), 
indicating that the two sites are of the same age. Attockicetus is different from pacetids and ambulocetids in the 
shape of its palate and the elongate shape of its tympanic bone (the bony shell of the middle ear), placing it in a 

Adventists And Genesis 166



Loma Linda University 
 
family of cetaceans called Remigtonocetidae. These are well known from the Suleiman range of central Pakistan 
(Gingerich et al. 1995) and District Kachchh (Bajpai and Thewissen 1998) in western India. In addition to 
Attockicetus, Remingtonocetidae also include Remingtonocetus, Andrewsiphius, Dalanistes, and Kutchicetus. 
In these cetaceans, the orbits are small (Figure 2b), the tympanic bone is dis-proportionally large and oval in 
ventral outline (Figure  4), and the snout is long and narrow. These features can seen best in a complete skull of 
Remingtonocetus (Figure 5). The strangest remingtonocetids are Andrewsiphius and ilitchicetus, in which the 
snout is very narrow, similar to a crocodile (Figure 4). 

Although the cranial morphology of all genera of remingtonocetids is well known, associated skeletons 
are rare. One of the most complete skeletons was recently discovered in Kachchh, India, and was called 
Kutchicetus (Bajpai and Thewisn 2000). Kutchicetus is the smallest remingtonocetid and smaller than Pakicetus. 
No complete skull is known for ichicetus, but a snout fragment shows that the species was similar to 
Andrewsiphius and that the two were closely related. Approximately 45 bones are known for Kutchicetus (Fig. 
4c), and some of the more important ones are known only in fragments. The distal humerus is missing, the tibia 
lacks part of the shaft, and only the proximal femur is known. The known long bones show that the limbs were 
short. The robust spinal vertebrae with large processes indicate that the tail was long and muscular. The humerus 
was only slightly longer than two vertebrae from the middle of the tail, which is very unusual for mammals. The 
sacrum has four fused vertebrae that have large contact with the pelvis. 

Kutchicetus was found at the Locality Godhatad in Kachchh, where it was eroding out of a muddy 
limestone (Bajpai and Thewissen 2000), and its depositional environment is typical of that of other 
remingtonocetids. Other fossils at Godhatad include sirenians (manatees and their relatives) and oysters. Some 
of the mud stone is black with organic matter, showing at plants grew abundantly. In addition, there are thick 
layers of gypsum, a rock typically formed when seawater evaporates from a shallow basin. These factors 
together indicate that the cetaceans were living in a shallow and restricted part of the ocean. This basin had 
occasional connections to the open ocean, but sometimes closed off as a separate basin. An environment such as 
a bay or a tidal shelf protected by barrier islands is most consistent with these sedimentological data. 

The assessment of the age of Kutchicetus mirrors that of other remingtonocetids. Benthic Foraminifera 
can be used to approximate the age. The foraminiferan Asselina granulosa is found in the layers underneath 
those with the cetaceans; the cetaceans are thus younger than A. granulosa. Asselina granulosa is also known 
from Pakistan, from the beds that contain Ambulocetus. Hence, Kutchicetus is younger than Ambulocetus. It is 
less easy to infer a more exact age for Kutchicetus. Some of the best evidence for this comes from the study of 
nanoplankton, the shells of organisms so small that they can only be studied 'with the scanning electron 
microscope. When combined with lithostratigraphy and foraminiferal biostratigraphy, an age of 43 million to 46 
million years is most likely for Kutchicetus. 
 
Protocetidae.  

Protocetids are named after Protocetus atavus (Figure 5b), which was discovered in Egypt at the 
beginning of the 20th century (Fraas 1904, Stromer 1908), long before any pakicetids, ambulocetids, or 
remingtonocetids were known. The skull and vertebral column were well preserved, but the specimen did not 
include limb bones. Its German discoverers realized that Protocetus was a cetacean, and for most of the past 
century Protocetus was the best model for what an archaic cetacean looked like. Protocetus, which became the 
type genus for the family Protocetidae, showed that early cetacean teeth were quite characteristic and were 
different from nearly all other mammals. Approximately 10 genera of protocetids are known from IndoPakistan, 
northern Africa, and the eastern United States (Bajpai and Thewissen 1998, Hulbert et al. 1998, Luo and 
Gingerich 1999, Uhen 1999), and it seems that this family of whales had a distribution that nearly circled the 
globe at low latitudes. Most protocetids are known from one or a few specimens, although some of these include 
relatively complete skeletons. 

Some skulls of protocetids are associated with partial skeletons. Among these are Rodhocetus 
(Gingerich et al. 1994), a protocetid discovered in the Suleiman Range of Pakistan (Figure 5a), which may be 
the same animal as Indocetus from India (Sahni and Mishra 1975). Georgiacetus (Hulbert 1998, Hulbert et al. 
1998) is a protocetid from the coastal plain of Georgia (United States). Not enough is known of the limb 
skeleton of these two cetaceans to allow a full reconstruction, but the parts preserved show some important 
differences from other cetacean families, mainly related to reduction of the hind limbs. In Indo-Pakistan, 
protocetids are found in the same layers as remingtonocetids, indicating that they inhabited similar environments 
and were of the same age. Protocetids such as Georgiacetus are found in sedimentary deposits that are 
considerably younger than those with Indo-Pakistani protocetids. Georgiacetus comes from a geological unit 
(Hulbert et al. 1998) that contains microfossils (Foraminifera, nanoplankton) most consistent with an age of 40 
million years ago to 43 million years ago. The unit with Georgiacetus can be traced geographically into South 
Carolina. The South Carolina deposits can be dated radiometrically, providing an independent age estimate. 
Potassium-argon dating of these rocks suggests ages of 38.1 million to 41.3 million years, and rubidium-
strontium dating suggests 39.6 million to 41.2 million years. It is one of the latest protocetids. 
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The environment of Protocetus was different from that of most other non Egyptian protocetids. 
Protocetus lived, according to sedimentological findings, in a shallow but offshore marine environment 
(Gingerich 1992, Williams 1998), as indicated for example by the presence of many echinoid (sea urchin) spines 
in these rocks; sea urchins are known to not tolerate brackish water. Protocetus has been dated using mollusks 
and planktonic foraminiferans to approximately between 43 million and 46 million years ago (see summary in 
Gingerich 1992). 

Basilosauridae and Dorudontidae. The genus Basilosaurus was described in 1834, based on a number 
of fossil fragments from the vicinity of Monroe, Louisiana. The initial collection consisted of incomplete 
fragments, but the vertebrae in this collection impressed its describer, Richard Harlan, who thought that they 
represented a giant lizard. Harlan called the animal Basilosaurus, meaning king lizard. Harlan took some of the 
bones to England, where he showed them to the comparative anatomist Richard Owen. Owen, who studied the 
fossils about two decades before Darwin published Origin of Species, recognized that the teeth, with their 
multiple roots, must represent a mammal. 

Since then, whales similar to Basilosaurus have been discovered in many areas in the world, including 
India and Pakistan, New Zealand, and Africa. Several of these consist of virtually complete skeletons (Figure 6). 
Hundreds of specimens are known from Egypt (Uhen 1998). They are best classified as basilosaurids and 
dorudontids. Gingerich (1992) summarized much of the geology of the Egyptian sedimentary rocks, explaining 
that biostratigraphy dates Egyptian dorudontids and basilosaurids to around 37 million years ago. This is 
consistent with radiometric dates of 24 million to 32 million years on volcanic rocks overlying (and thus 
younger than) the fossil-bearing layers. Study of the sediments of the Egyptiar dorudontids and basilosaurids 
suggests that these were deposited in a near-shore marine environment, including mangrove swamps, sea-grass 
meadows, and bays with barrier islands, as well as offshore environments such as coral reefs. An abundance of 
marine invertebrate fossils is consistent with this interpretation (Gingerich 1992). 
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Introduction 
A summary of Upper Cretaceous ammonite zonation in the Western Interior Basin of North America, 

along with available K-Ar ages was presented by Obradovich and Cobban (1975, Table 1). Cobban placed the 
Campanian - Maastrichtian boundary at the base of the Baculites reesidei Fossil Zone on the basis of a 
comparison of the faunas from the United States, Poland, and Israel. Based on the best worldwide information 
up to 1989, Harland et al. (1990) report a "chronogram" age of 71.5 million years and a final adjusted time-scale 
age of 74 million years for the Campanian-Maastrichtian boundary. 

There is, at present, considerable disagreement between ammonite and foraminiferal specialists on the 
best position for the Campanian-Maastrichtian boundary in western North America (see Obradovich and 
Cobban 1975, Table 1). These differences arise because fossil zones of the European type sections were defined 
by ammonites and other marine molluscs, and are generally lacking in foraminifers. Very few direct correlations 
between these two taxa are available. Therefore, ammonite foraminiferal correlations probably will rely 
ultimately on magnetostratigraphic correlation. 

Obradovich and Cobban (1975) placed the CampanianMaastrichtian boundary at the base of the B. 
reesidei Fossil Zone. Recently, Kennedy et al. (1992) have suggested that the boundary be placed at the top of 
the Baculites jenseni fossil Zone based upon the occurrence of the ammonites Nostoceras (Nostoceras) hyatti 
and Jeletzkytes nodosus in the zone in Colorado and in the uppermost Campanian in Poland. However, at 
Zamaya, Spain, N. (N.) hyatti (as Bostrychoceras zumayense; Burnett et al. 1992, p. 160) occurs with the 
exclusively Maastrichtian species Pachydiscus neubergicus and Diplomoceras cylindraceurn (Wiedman 1988, p. 
130, Fig. 2), therefore the range of N. (N.) hyatti appears to span this boundary. Jeletzkytes nodosus has not 
been found in the B. jenseni fossil Zone in Canada (Riccardi 1983, Table 1), and is unknown from rocks of 
similar age in Texas (Stephenson 1941) and New Jersey (Cobban 1974). It is unclear whether the range of J. 
nodosus in Poland is the same as in the United States Western Interior Basin, and related species (Jeletzkytes 
brevis) also exhibit truncated ranges outside the Western Interior Basin (Stephenson 1941; as Scaphites brevis). 
McArthur et al. (in press), on the basis of strontium isotope stratigraphy, suggest that the Campanian-
Maastrichtian boundary in the Western Interior Basin, corresponding to that in the Kronsmoor section in 
northeastern Germany, is in the B. jenseni Fossil Zone. 

Thus the eventual placement of the ammonite-based Campanian-Maastrichtian boundary is still 
somewhat uncertain. At present, the data seem to indicate that it is likely to be at the bottom or the top of the B. 
jenseni Fossil Zone of the Western Interior Basin. 

In Saskatchewan and Alberta the westward-thinning marine Bearpaw Formation of late Campanian to 
early Maastrichtian age represents the last marine incursion into the western plains area. These rocks are 
exposed along the South Saskatchewan River valley, downstream from Saskatchewan Landing Provincial Park 
(Caldwell 1968; North and Caldwell 1970; Forrester et al. 1977) (Fig. 1). The Snakebite Member of the 
Bearpaw Formation contains the B. reesidei Fossil Zone, which is well exposed along Snakebite Creek and 
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Crulkshank Coulee north of Herbert, Saskatchewan (Fig. 1). Sections of the Snakebite Member at these 
localities contain an unusual, thin (< 1 m) zone of discshaped fibrous calcite nodules up to 1 m in diameter. This 
has been dubbed the -tree-stump bed- because of the characteristic appearance of the nodules. This zone is 
underlain by 10 m of dark-gray shale with smaller septaria containing Baculites and Inoceramus, including B. 
reesidei. These beds are in turn underlain by similar shales with concretions, the upper 6 or 7 meters of which 
carry Baculites cuneatus (Caldwell 1968; Forrester et al. 1977, Fig. 4). 

Several thin bentonites occur within the Snakebite Member, including two or three in excess of 5 cm in 
thickness. Samples of two of these were collected for radiometric dating of pyroclastic minerals. The upper 
bentonite, designated Snakebite bentonite 1, is 16 meters above the -tree-stump bed.---Forrester et al. (1977, Fig. 
4) show the B. reesidei Fossil Zone to be about 26 meters thick. The Snakebite bentonite 1 must coincide 
approximately with the top of the B. reesidei Fossil Zone or the base of the B. jenseni Fossil Zone (see Fig. 2). 
A lower bentonite, designated Snakebite bentonite 2, is 11 meters below the -tree-stump bed and therefore 
within the B. cuneatus Fossil Zone (see Fig. 2). 

The purpose of the work reported herein was to date the Snakebite bentonite 2 and, especially, the 
Snakebite bentonite 1 horizons. The 40Ar/39Ar, Rb-Sr, and U-Pb methods of dating were carried out on 
pyroclastic minerals separated from the bentonites to obtain a possible time-scale age for the Campanian-
Maastrichtian boundary. 

 

Geochronology 
Some 25 kilograms of clay from each of the bentonite beds was taken from cleanly excavated bentonite 

horizons, taking care to avoid the inclusion of any overlying or underlying shale. From these samples, sanidine, 
plagioclase, biotite, and zircon were separated and purified following the procedures outlined in Baadsgaard and 
Lerbekmo (1982, 1983) and Baadsgaard et al. 

(1988). The biotite samples were split into fractions of decreasing density, purified by magnetic 
separation, washed 30 seconds in cold 6 M HCl and analyzed for Rb-Sr. To improve the purity of the bentonite 
1 biotite samples, as well as to furnish confirmation or extension of an initial isochron, the samples were lightly 
ground under acetone and again separated in heavy liquids, which removed a small residual amount of a dark 
grained impurity (allanite?). Replicate Rb-Sr runs on all the samples show sample inhomogeneity that results 
from cornpositional zoning and size variation in the original mineral phenocrysts. Differences in replicate 
analytical results for the feldspar samples also arise partly from difficulty in obtaining plagioclase or sanidine 
completely free from the other feldspar. However, the relationship between 87 Rb/86Si- and 87Sr/S6Sr remains 
relatively constant despite differences in Rb and Sr contents. A mixed Rb-Sr spike was added to each sample 
prior to decomposition to eliminate many of the effects of compositional variation. 

 

Rb‐Sr Analysis 
The analytical procedure is described in Baadsgaard and Lerbekino (1983), and the results are given in 

Tables 1 and 2. The decay constant used Rb87 = 1.42 X 10 to the power -10  (Steiger and Jager 1977). In Fig. 3, 
a conventional Rb-Sr isochron plot gives the mineral isochrons obtained using biotite and feldspars from 
bentonites 1 and 2. The isochron dates for minerals from bentonite 1 (72.54 Million Years) and bentonite 2 
(73.65 + 0.59 Million Years) show slightly different initial 87Sr/86Sr ratios of 0.70542 + 16 and 0.70656 + 18, 
respectively. Benionite 2 is located approximately 27 meters below bentonite 1 and gives a calculated Rb-Sr age 
that is 1.11  Million Years older than bentonite 1. The calculated rates of sedimentation between the two 
bentonite horizons vary between about 15-80 meters per Million Years. Line fitting of data for the minerals 
from bentonite 1 yields an isochron in which the data fit the regression line within analytical error. The 
graphical representation devised by Provost (1990) for the mineral isochron of bentonite 1 is used in Fig. 4 and 
clearly depicts the age, initial ratio, sample distribution, and errors on one diagram. The regression result for 
data from minerals of bentonite 2 is not an isochron (in the linear regression of the isochron line the sum of the 
squared residuals divided by the number of sample points minus two = mean square weighted deviation 
(MSWD) = 4.5), and the 2, error in the age for the mineral isochron of bentonite 2 is multiplied by (MSWD). 

 

U‐Pb Analysis 
The sample size of cleaned nonmagnetic bulk zircon was made large (40 - 70 mg) to increase the 

sample Pb to blank Pb ratio and to more clearly determine the common and radiogenic lead content. The U-Pb 
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analytical procedure for the bulk zircon samples is described in Baadsgaard and Lerbekino (1983). The specially 
picked 0.14-0.45 milligram samples from bentonite 1 zircons were selected in an attempt to avoid fractured, 
cloudy, or inclusion-rich grains that may have undergone Pb loss or contain a larger amount of common Pb. The 
chosen samples of zircon were analyzed by methods given in Fanning et al. (1988). Uncertainties in the U-Pb 
data were calculated using the procedure in Ludwig (1980). The constants used were U238 = 1.55125 x 10 to 
the power -10, U235 = 9.8485 x 10 to the power -10, and 238U/235U = 137.88 (Steiger and Jager 1977). The U-
Pb analytical results are given in Table 3 and show that the specially picked zircons from bentonite 1 have 
markedly lower normal Pb contamination than their bulk zircon counterparts. Notwithstanding the differences in 
common lead content between the bulk zircon and the specially picked zircons from bentonite 1, the concordia 
plot in Fig. 5 shows that the zircon samples from bentonite 1 (except for one) give concordant U-Pb data, while 
results for zircons from bentonite 2 are strongly discordant and apparently contain inherited radiogenic lead (see 
Fig. 6). 

If the single discordant sample for zircons from bentonite 1 is not included, an average of the U/Pb 
ratios gives 206Pb/ 238U = 72.42 Million Years and 207Pb/235U = 72.56 Million Years. An average value for 
the concordant zircon age is 72.5 Million Years (2a). 
 

40Ar/39Ar Analysis 
Biotite and sanidine separated from bentonite 1 were loaded into wells of an Al sample disk, along with 

two centrally located monitor minerals, and wrapped in Al foil. The Al sample package was then enclosed 
within a thin layer of cadmium, placed in the hydraulic rabbit facility of the Omega West research reactor at Los 
Alamos National Laboratory and irradiated for 12 hours with a fast neutron influence of 5.7 X 10 to the power 
13 neutrons/centimeter squared. 

Following irradiation, for each mineral, approximately 10 grains were loaded into 10 wells of a copper 
sample disk, enclosed within the sample chamber, bolted onto the extraction system, and baked out at 200 
Centigrade for 8 hours. Total fusion of the samples was accomplished with a 6 W Coherent Ar ion laser. 

The released gases were then purified by two Zr-Fe getters operated at approximately 150 Centigrade. 
Argon was measured in an on-line Mass Analyzer Product 215 noble-gas mass spectrometer, operated in the 
static mode and using automated data collection techniques. Sample fusion, gas purification, and mass 
spectrometry were completely automated and followed computer-programmed schedules. 

Ages were calculated using a J-value of 8.24 X 10-3 calculated from 10 replicate analyses of individual 
grains of the core radiated monitor minerals Fish Canyon Tuff sanidine and Minnesota hornblende (MMhb-1), 
with reference ages of 27.84 Million Years (modified from Cebula et al. 1986) and 520.4 Million Years 
(Samson and Alexander 1987), respectively. Ca and K corrections used during this study were determined from 
laboratory salts: 36Ca/37Ca = 2.557 x 10 to the power -4, 39Ca/17Ca 6.608 x 10 to the power -4, and 40K/39K 
= 2.4 X 10 to the power -3. Mass discrimination measurements determined by replicate analyses of air argon 
from an on-line pipette system yielded a mean value of 1.003 + 0.0005 during this study. 

Ten total fusion 40Ar/39Ar analyses of multiple crystals of sanidine from Snakebite bentonite 1 give a 
weighted mean age of 72.47 Million Years (±SE). Similar 40Ar/39Ar dating of the biotite from the same sample 
yields a weighted mean age of 72.56 Million Years (± SE). (See Table 4 for results.) The uncertainties that 
accompany the calculated weighted mean ages are standard errors following Taylor (1982). 
 
 

Rock Sample Million Years 
Sanidine 72.42 

Fossil  72.56 
Zone 72.36 

 72.31 
 72.56 
  72.65 
 72.57 
 72.39 
 72.28 
 72.52 

Biotite 72.80 
Fossil  72.72 
Zone 72.50 
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 72.37 
72.51 
72.67 
72.42 
72.68 
72.35 
72.60 

 
 

Discussion and Summary 
Ideally, multimethod dating of pyroclastic minerals from a bentonite should yield concordant results 

that give an age for the explosive vulcanism producing the bentonite. In practice, each of the methods used to 
determine an age for a bentonite horizon differs somewhat in its response to various geological factors that may 
affect the eventual measured age of eruption and deposition of the original volcanic ash. 

The U/Pb zircon ages of the bentonite 2 horizon are very discordant, ostensibly resulting from the 
acquisition of a small amount of an older radiogenic lead during crystallization of the zircon. The initial 
87Sr/86Si- ratio of the bentonite 2 parent material is high enough to suggest contamination by preexisting 
crustal materials. No multimethod confirmation of the Rb-Sr age was obtained for bentonite 2. 

The minerals from bentonite 1 were similar in every visible respect to those from bentonite 2, yet they 
yielded coherent results from all of the dating methods. The Rb-Sr age of 72.5 Million Years, with an initial 
87Sr/86Sr ratio of 0.7054 ± 2 is from a statistically valid isochron. The initial ratio still may be elevated 
somewhat by crustal contamination, but this contamination appears to be slight and homogeneously distributed 
for Rb-Sr. The fine Ca-bearing contaminant of the biotite (allanite?) present in the first biotite samples is also a 
product of the crystallisation of the parental magma, and its presence merely displaces the biotite points along 
the isochron. The acid wash of biotite (see Baadsgaard et al. 1988) serves to remove possible Sr present in 
calcitic coatings formed after deposition and conversion of the original ash to bentonite. 

The overall average age of the concordant zircons from bentonite 1 is 72.5 Million Years. It is 
noteworthy that the original common Pb contained in the zircons is much greater than the blank Pb. However, 
when uncracked, clear, inclusion-free zircons are picked for analysis, the amount of common Pb in the zircons 
decreases 10-fold. The picked zircon grains were clear, and concordant ages were obtained without abrasion. 
The “extra” common Pb of the “bulk” zircon samples resides in inclusions (as apatite), fractures, and high-U 
(cloudy) areas within the many less-than-perfect zircons, which usually make up most of the total zircon 
population. No visible evidence of inherited older zircon cores was seen for the zircon population from either 
bentonite 1 or bentonite 2. The relatively higher proportion of radiogenic lead in the specially picked zircon 
samples from bentonite 1 gives a more reliable U -Pb age: one less affected by variations in blank and common 
Pb. The age of the specially picked zircons is, therefore, a more precise age, but coincides with the overall 
average age for the concordant zircons from bentonite 1. The Ar/39Ar ages for various grains of sanidine or 
biotite show uniformity and average 72.5 Million Years (±SE) and 72.6 Million Years (±SE), respectively. 

The averaged age results for bentonite 1 minerals by the Rb - Sr, U - Pb, and 10Ar/39Ar methods are 
72.5 Million Years, 72.5 Million Years and 72.4 Million Years, respectively. In comparing or averaging ages 
obtained by different methods, the error in the decay constant or age of the standard must be taken into account. 
Of the various constants, those for 238U and 235U (Jaffey et al. 1971) are generally acknowledged as the most 
precise. Assigning the maximum 2a error to the U - Pb result, the average age from all the methods is taken to 
be 72.5 Million Years. Because the top of the B. reesidei Zone coincides with the occurrence of bentonite 1, the 
age of 72.5 Million Years dates the B. reesidei - B. jenseni fossil zonal boundary and is suggested as a possible 
age for the Campanian-Maastrichtian stage boundary. 
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ABSTRACT 
Precise measurements of 786 marine carbonate, evaporite, and phosphate samples of known age 

provide a curve of seawater 87Sr/86Sr versus geologic time through the Phanerozoic. Many episodes of 
increasing and decreasing values of 87Sr/86Sr of seawater have occurred through the Phanerozoic. The Late 
Cambrian-Early Ordovician seawater ratios are approximately equal to the modern ratio of 0.70907. The 
lowest ratios, - 0.7068, occurred during the Jurassic and Late Permian. The configuration of the curve 
appears to be strongly influenced by the history of both plate interactions and seafloor spreading throughout 
the Phanerozoic. The curve provides a basis for dating many marine carbonate, evaporite, and phosphate 
samples. Furthermore, diagenetic modifications of original marine 87Sr/86Sr values are often interpretable. 
Analysis of 87Sr/86Sr data, therefore may provide useful information on regional diagenetic patterns and 
processes. 

All of the Cenozoic samples and some of the Cretaceous samples are from Deep Sea Drilling Project 
(DSDP) cores. With the exception of the DSDP samples, the curve was constructed only from samples 
containing at least 200 parts per million Sr and not more than 10% dilute acid insoluble material. All 
measurements are made by comparison with standard SrC03 (NBS SRM 987) for which a 87Sr/86Sr of 0.71014 
is assumed. Precision is estimated to be ± 0.00005 at the 95% confidence level. Measured ratios of 42 modern 
marine samples average 0.70907, with a standard deviation of 0.00004.  
 

INTRODUCTION 
We present here our estimate of the curve of seawater 87 Sr/ 86 Sr versus geologic time (Holocene 

through Late Cambrian), which is based on measurements of 786 samples of marine origin. This data set 
tables us to define the curve more precisely and more completely than was possible heretofore and to 
recognize structure not previously apparent. The curve reveals systematic temporal variation of seawater 
87Sr/86Sr. Although few ages can be signed on the basis of unique seawater -Strontium isotopic values, the 
curve provides a basis for resolving specific problems temporal correlation of marine strata d constitutes an 
important source of formation on large-scale geologic forces at control curve shape. Wickman (1948) 
predicted that decay of 87Rb to 87Sr would be reflected in an increase with time of 87Sr/ 86 Sr within 
seawater and within strontium-bearing marine precipitates. Peterman and others ( 1970) determined that 
87Sr/ 86Sr of Phanerozoic marine fossils both increased and decreased with time. During the early 1970s, 
additional reports on the temporal variation of seawater 87 Sr/ 86 Sr (Dasch and Biscaye, 1971; Veizer and 
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Compston, 1974) generally supported the earlier findings of Peterman and others (1970). Veizer and 
Compston (1974) included a summary of earlier work and presented reasons for believing that seawater 
87Sr/86Sr is uniform at any given time, that marine precipitates will have the seawater ratio when formed, 
and that diagenesis will generally either increase the ratio or leave it unaffected. They pointed out, however, 
that under certain circumstances diagenesis can decrease the ratio (Veizer and Compston, 1974, p. 1464). 
Since 1974, additional work on the temporal variation of 87Sr/86Sr of marine carbonates and phosphates has 
been published by Brass (1976), Tremba and others (1975), Clauter (1976), Faure and others (1978), and 
Kovach (1980). 
 

SAMPLES 
Surface and subsurface samples of marine origin were obtained from North America, Europe, Africa, 

and Asia. Additional samples from the Atlantic, Indian, and Pacific Oceans and the Caribbean Sea were 
obtained from Deep Sea Drilling Project (DSDP) cores. All Cenozoic and some Cretaceous samples are foram-
nannofossil chalk from DSDP cores. Non-DSDP samples used to construct the Mesozoic and Paleozoic parts of 
the curve are predominantly limestone, but also include dolostone, carbonate mega-fossils, evaporites, and 
conodont samples. 

To obtain relevant data for construction of the 87Sr/86Sr seawater curve, non marine samples and 
extensively altered marine samples were excluded from the data set. For the Cenozoic part of the curve, we used 
only DSDP samples because they are better dated and are more likely to have retained their original marine 
ratios than other samples available to us. For the most part, our Mesozoic and Paleozoic samples are of lower 
quality because they have been subjected to more complex post depositional alteration than our Cenozoic 
samples. We have found empirically that tighter clustering of 87Sr/86Sr values among coeval Mesozoic and 
Paleozoic samples is achieved when samples with low strontium contents or high insoluble residues are 
eliminated. Thus, our Mesozoic and Palcozoic data are limited to samples that contain at least 200 parts per 
million Sr and not more than 10% dilute acid insoluble residue. The probable explanation for the improved 
clustering is that the restriction decreases the fraction of samples that have not retained the marine 87Sr/86Sr 
value characteristic of their time of deposition. While this restriction reduces the amount of scatter in the 
Mesozoic and Paleozoic data, it does not compensate for a basic difference in quality between DSDP samples 
and other samples. This contrast is shown in Figure 1 by a tighter clustering of coeval data points over the 
Cenozoic part of the curve as compared with clustering of coeval data points over the pre-Cenozoic part of the 
curve. Analysis of the remaining sample variation is presented below. 

 

MEASUREMENTS 
The samples were dissolved with either hydrochloric or nitric acid, and Sr was separated from the bulk 

of other elements either by means of ion exchange columns or by precipitation from approximately 90% nitric 
acid. Isotope ratios were measured by comparison with standard SrC03 (NBS SRM 987) for which a ratio of 
0.71014 has been assumed. Measurements were made using a second-order double focusing Nier Johnson-type 
mass spectrometer with a 60 degrees, 13 inch radius of curvature magnetic sector and a  91 degrees, 15.8 inch 
radius of curvature electric sector. Masses 85, 86, 87, and 88 were collected simultaneously in four separate 
faraday cups. 87Sr/86Sr values have been corrected for the presence of 87Rb and have been normalized to 
86Sr/88Sr = 0.1194. Precision is estimated to be ± 0.00005 at the 95% confidence level. 

On the basis of a ratio of 0.71014 for standard SrC03 (NBS SRM 987), measured ratios of 42 modern 
marine samples average 0.70907, with a standard deviation from the mean of 0.00004 (Table 1), and 36 
measurements of Eimer and Amend SrC03 lot 492327 average 0.70797, with a standard deviation from the 
mean of 0.00003. 
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RESULTS AND DISCUSSION 

samples will be presented in a m
Our data are presented graphically in Figure 1 (age, isotopic ratio, and other data for the individual 

ore complete future paper). Seawater Sr is assumed to have been sufficiently 
well mixed at all times so that for any particular time, seawater 87Sr/86Sr would have been essentially constant 
throughout the oceans of the world. General isotopic agreement among coeval samples from diverse geographic 
locations lends support to this assumption (Peterman and others, 1970; Veizer and Compston, 1974; this paper). 
In addition, measurements of 42 modern marine samples (Table 1) reaffirm the homogeneity of 87Sr/86Sr in 
modern seawater. 

The gray band in Figure 1 includes most of the data points (93%). For any given time, the correct 
seawater ratio probably lies within this band. Points outside the band (7%) probably represent either non marine 
samples that did not obtain the 87Sr/86Sr of contemporaneous seawater or diagenetically altered marine samples 
whose strontium was contaminated by foreign strontium with a different ratio. Because most samples can be 
confidently interpreted to be of marine origin, on the basis of other geologic criteria, diagenetic modification is 
the most likely cause of the scatter. Points occur above or below the band, depending on the strontium isotopic 
composition of the terrain from which the diagenetic strontium was derived. Most of these points occur above 
the band and probably reflect the predominance of samples from cratonic areas. Old sialic rocks from cratons 
are important sources of radiogenic 87Sr, and weathering of these rocks yields strontium with a high 87Sr/86Sr 
value. Incorporation of this strontium into carbonates during diagenesis alters the original marine ratios and may 
lead to higher 87 Sr/ 86 Sr values. Points located below the band represent principally samples from convergent 
plate margins and oceanic settings. These areas contain mafic volcanic rocks and mafic intrusive rocks that are 
major sources of low-ratio strontium. Weathering of such rocks yields strontium with a low 87Sr/86Sr value. 
Incorporation of this strontium into carbonates during diagenesis may lead to development of lower ratios than 
the original marine values. 

For most of the Phanerozoic, the width of the band is significantly greater than can be attributed to 
experimental error. Four possible reasons for this are the following: (1) Diagenesis may have changed the ratio 
of many of our samples by small amounts even though it produced large changes in only a few. The lower 
boundary of the cluster of data points is more clearly defined than the upper boundary. If diagenesis is the 
primary cause of the spread, then this boundary relationship would be expected in view of the predominance of 
samples from old cratonic areas. (2) There may be errors in assigning relative ages to various samples. Such 
errors would be most significant during intervals when the ratio is changing rapidly. We believe that this 
problem does contribute to the spread of values for these intervals. (3) Small but rapid changes in the ratio may 
exist that can only be resolved with greater precision in specifying relative ages and, at least for some parts of 
the column, with more samples per unit of geologic time. (4) The Sr in the water from which some samples 
formed may not have been perfectly mixed with Sr of the open seas. We believe this potential effect is not a 
significant cause of spread in the data. The line through the data points represents our best present estimate of 
the actual seawater ratio as a function of geologic time. It is based on knowledge of the geology of the sampled 
areas, petrography of the samples, and the Sr content and the dilute acid insoluble content of the samples. Also, 
because of diagenetic processes and because of a predominance of samples from cratonic areas, the correct 
curve probably lies toward the bottom of the band unless there are contrary indications. 

The 87Sr/86Sr curve (Fig. 1) exhibits complex structure. Strontium isotopic ratios of seawater during 
Late Cambrian to Early Ordovician time are close to the modern value of 0.70907. Within the intervening span 
of time, the seawater ratio fluctuated below the modern value, with lowest ratios, -0.7068, occurring in Jurassic 
and Late Permian time. 
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Seawater continually receives strontium from the weathering of continents and from the weathering 
and hydrothermal alteration of the seafloor, particularly seafloor basalts at spreading centers. Temporal 
variations in the 87Sr/86Sr of seawater represent changes in the contribution of strontium from various 
isotopically distinct sources within the crust. The most important of these are old sialic rocks from continental 
interiors with 87Sr/86Sr values that average 0.720, mafic volcanic and 
intrusive rocks from active plate margins and ocean basins with 87Sr/86Sr values that average 0.704, and 
marine carbonates and sulfates with 87Sr /86Sr values that average 0.708 (Faure and others, 1965).  

While the last source is important in terms of the quantity of strontium contributed to seawater, it is 
much less important as a cause of temporal variation of the seawater ratio (for example, see Brass, 1976) 
because the original ratios of marine carbonates and sulfates of all Phanerozoic ages are confined within the 
narrow range of 0.7067 to 0.7091, as shown in Figure 1. High ratios, then, indicate a dominance of old sialic 
sources in determining the marine 87Sr/86Sr values, and low 87Sr/86Sr values indicate a dominance of mafic 
sources (Faure and others, 1978). The shape of the 87Sr/86Sr curve, therefore, can be influenced significantly 
by the history of plate interactions and by rates of seafloor spreading throughout the Phanerozoic. For example, 
the systematic rise in seawater 87Sr/86Sr through the Tertiary indicates a relative decrease in contribution of 
strontium from oceanic sources and a relative increase in contribution of strontium from continental sources. 
This change may reflect an overall decrease in both oceanic ridge volumes and spreading rates throughout the 
Tertiary (Pitman, 1978). The actual circumstances leading to an increase or decrease in the ratio, however, 
probably involve a variety of factors, such as variation in lithologic composition of the crust exposed to 
weathering, configuration and topographic relief of continents, extent of continental inundation by epeiric seas, 
variation in climate, and extent of volcanic activity. Many or all of these factors may he related to global 
tectonic processes, yet their combined effect on the temporal variations of seawater 87Sr/86Sr may hamper a 
plate-tectonic interpretation of some parts of the curve (for example, Late Permian). Consequently, a systematic 
evaluation of the global geologic history of specific time intervals is required to reveal the tectonic implications 
of the 87Sr/86Sr curve. The curve of seawater 87Sr/86Sr versus geologic time provides a basis for dating marine 
carbonate, evaporite, and phosphate samples. However, success of 87Sr/86Sr dating depends on the availability 
of criteria for recognizing samples that have retained their original 87Sr/86Sr values. We have found that the 
most reliable carbonate samples in our data set are lime mud stones and lime wackestones with high strontium 
contents and low insoluble residues. These findings, however, do not constitute an adequate basis for evaluation 
of the full range of marine samples that might be dated by the 87Sr/86Sr method. 

 

SUMMARY AND CONCLUSIONS 
The curve of seawater 87Sr/86Sr versus geologic time (Fig. 1) exhibits an interesting structure, with 

many episodes of increasing and decreasing values. The configuration of the curve appears to be strongly 
influenced by the history of plate interactions and seafloor spreading throughout the Phanerozoic. Diagenetic 
modifications of original marine 87Sr/86Sr values are often interpretable within a specific geologic province. 
Analysis of 87Sr/86Sr data, therefore, may provide useful information on regional diagenetic patterns and 
processes. The configuration of the curve provides a basis for dating many marine carbonate, evaporite, and 
phosphate samples. However, broad application of this method depends upon development of criteria for 
recognizing samples that have retained their original marine 87Sr/86Sr values. 
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Almost 600 million years ago animal evolution demonstrated an unmatched burst of creativity. Has the 
mechanism of evolution altered in ways that prevent fundamental changes in the body plans of animals? 
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Biologists are united in the belief that the vast array of animals, plants and other life-forms populating 
the globe evolved from simple organisms that came into existence more than three billion years ago. The oldest 
fossils are of simple algae and other single-celled organisms; more complex multi-cellular animals and plants 
made their appearance hundreds of millions of years later. The increase in complexity seems to have been 
anything but steady. Most of evolution's dramatic leaps occurred rather abruptly and soon after multi-cellular 
organisms first evolved, nearly 600 million years ago during a period called the Cambrian. The body plans that 
evolved in the Cambrian by and large served as the blueprints for those seen today. Few new major body plans 
have appeared since that time. just as all automobiles are fundamentally modeled after the first four-wheel 
vehicles, all the evolutionary changes since the Cambrian period have been mere variations on those basic 
themes. 

Evolutionary biology's deepest paradox concerns this strange discontinuity. Why haven't new animal 
body plans continued to crawl out of the evolutionary cauldron during the past hundreds of millions of years? 
Why are the ancient body plans so stable? 
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These major body plans are familiar to even the casual amateur naturalist. In the animal kingdom the 
simplest multi-cellular creatures are the radially symmetric cnidarians, such as jellyfish and anemones, which 
have bodies that consist of two layers of tissue. Somewhat more complicated are flatworms, which have three 
primary tissue layers, are bilaterally symmetric and have sense organs concentrated at one end. The coelomates, 
which include almost all other animals, have three body layers and a cavity in the middle layer. Within this vast 
group are the distinct body plans of the annelids (segmented worms), the echinoderms (the sea stars, sea 
cucumbers, starfish and other pentamerally symmetric creatures), the arthropods (insects, true bugs, spiders and 
crustaceans), the mollusks, the vertebrates and many less well known organisms. 

Such structural differences are the basis for the hierarchical system with which biologists first began to 
classify animals and plants. Echinoderms, arthropods, annelids and the other groups each make up one phylum, 
or major division, of the kingdom Animalia; a phylum is defined by the distinctive body plan of its members. 
Each phylum is in rum divided successively into classes, orders and smaller groups, down to the level of 
species. 

In 1859 Charles Darwin explained why this taxonomic hierarchy exists in nature. Evolution, he 
realized, is a branching process, and each division in the hierarchy represents another branch point. Phyla are 
distinguished by characters that reflect the oldest and deepest levels of evolutionary association. 

All the known animal phyla that readily fossilize appeared during the 60-milhon-year Cambrian period. 
We cannot be sure how early within it the phyla arose. Nevertheless, compared with the context of the 3.5 
billion years of all biological history and the roughly 570 million years since the start of the Cambrian, the phyla 
do seem to have appeared suddenly and simultaneously. For that reason, some paleontologists refer to the 
Cambrian "explosion." 

Even when we consider the taxonomic level below phyla-classes-it is apparent that most of the basic 
innovation occurred early. Richard K. Bambach of Virginia Polytechnic Institute and State University has 
shown that after the late Cambrian the number of new classes arising decreased precipitously. This evidence 
seems to confirm that there was a spectacular evolutionary radiation in the early Cambrian. 

Some features of the Cambrian explosion are still rather uncertain. The assumption that the fossil 
record tells the truth about when the phyla originated is a matter of great controversy. The progenitors of the 
distinct animal groups found in the Cambrian could conceivably have diverged hundreds of millions of years 
earlier, yet they might not have left fossils because they lacked shells or skeletons. If so, the Cambrian 
diversification might not have been as explosive as is generally assumed. 

CAMBRIAN EXPLOSION was characterized by the sudden and roughly simultaneous appearance of 
many diverse animal forms almost 600 million years ago. No other period in the history of animal life can match 
this remarkable burst of evolutionary creativity. Most of the Cambrian creatures shown here were reconstructed 
from fossils by Shnon Conway Morris and Harry Whittington of the University of Cambridge. 

Investigators have found conflicting evidence on this point. The only known animal like fossils that 
predate the Cambrian belong to a peculiar group discovered in 1947 at the Ediacara Hills in southern Australia 
by R. C. Sprigg, a government geologist; they were first described by Martin F. Glaessner of the University of 
Adelaide. (Similar fossils have since been found elsewhere.) The Ediacaran fauna seem to be an evolutionary 
dead end, however: they cannot easily be related to living organisms or even Cambrian fossils. 

Attempts to find an answer with the tools of molecular biology have been inconclusive. Biologists 
postulate that the sequences of nucleotide bases in DNA and of amino acids in proteins mutate at approximately 
constant rates; the sequences can therefore be used as a kind of molecular clock. After comparing the globin 
proteins in living organisms, Bruce Runnegar of the University of California at Los Angeles estimated that 
multi-cellular animals probably divided into lineages that anticipated the major phyla more than 900 million 
years ago, well before the Cambrian. On the other hand, evidence obtained by sequencing the 1 SS ribosomal 
RNA (molecules that aid in the synthesis of proteins) from various species suggests that many of the phyla 
appeared almost simultaneously, perhaps during the latter part of the pre-Cambrian era. The times of origin for 
the phyla and their exact relations remain obscure. 

All in all, the facts still point to an explosion of complex life near the beginning of the Cambrian. The 
actual extent of that explosion can be appreciated only by looking critically at the fossil record. The most 
spectacular assemblage of Cambrian fossils comes from the Burgess Shale in British Columbia. 

Its remarkably well preserved specimens were first discovered in 1809 by Charles D. Walcott of the 
Srnithsonian Institution. Although Walcott thought the strange fossils could be allied with living groups, many 
paleontologists now think the Burgess Shale and other Cambrian sediments contain many unique body plans 
that flourished early in the Cambrian, only to become extinct later. Stephen Jay Gould of Harvard University has 
popularized this view in his book Wonderful Life. 

A good example of such a strange Burgess Shale fossil is Wiwaxia, a spiny creature about one inch 
long, described in great detail by the paleontologist Simon Conway Morris of the University of Cambridge. 
Morris produced a plausible reconstruction of Wiwaxia that persuaded many researchers this creature belonged 
to a completely novel phylum. Yet when Nicholas J. Butterfield, then a graduate student at Harvard, looked at 
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Wiwaxia in 1990, he suspected it was just a relative of a modem scale worm called a sea mouse. After some 
searching, he found evidence that Wiwaxia does indeed belong to the phylum Annelida: Wiwaxia specimens 
bear the flattened chitinous hooks that are characteristic of one subclass of living annelid, the polychaetes. 

The Wiwaxia story has come full circle since Walcott's original and apparently correct conclusion that 
Wiwaxia was an annelid. Even the most peculiar of all the Burgess Shale fossils, whimsically named 
Halludgenia, has recently been shown by L. Ramskbld of the Swedish Museum of Natural History and Hou 
Xianguang of the Narijing Institute of Geology and Paleontology to be in all probability a velvet worm of the 
phylum Onychophora. 

To take another example, for many years the Cambrian echinoderms appeared to be scattered among 
many taxonomic classes, all of which seemed to spring up at once and without obvious interrelations. More 
recent analyses, however, show a standard evolutionary tree, rather than what appeared to be an evolutionary 
lawn consisting of many roots back to unknown common ancestors. 

Those stories point to a serious problem with all arguments about evolution that rely on taxonomic 
classification. Some of the fossils that suggest the existence of unique classes are very poor scraps from the 
geologic table. To establish that a fossil is something truly new, a paleontologist must argue the difference from 
a lack of features shared by other groups. To establish that a fossil belongs to a known group, one must find the 
diagnostic traits that prove the relation. When the fragmentary fossils of an unknown organism are first found, 
they often lack such traits, and on this basis it is easier for paleontologists to assign them to new groups. 
(Paleontologists, being human, also consider it more fun to find something new.) Because so many of the fossils 
are fragmentary and potentially subject to reinterpretation, I believe Gould and some other paleontologists have 
exaggerated the diversity in the Cambrian. 

Nevertheless, a Cambrian explosion in animal diversity certainly did occur. Evolutionary biologists are 
still trying to determine why no new body plans have appeared during the past half a billion years. 

James W. Valentine of the University of California at Berkeley has suggested that new variants could 
have appeared and evolved more rapidly during the early history of life because there was more "open space" in 
the form of unfilled ecological niches. 1 do not believe this can be the whole story. David M. Raup of the 
University of Chicago has estimated that when the biggest of all mass extinctions occurred at the end of the 
Permian period 230 million years ago, as much as 96 percent of all marine species disappeared. Yet, contrary to 
Valentine's hypothesis, there is no evidence that any fundamentally new body plans and phyla arose to fill the 
vacated niches. 

It is also hard to accept that the occupation of all niches would completely preclude evolutionary 
novelty. Today many different body plans exploit the same resources: snails, worms and members of many 
other diverse phyla all ingest organic particles in mud for food. We must seek another explanation for the dearth 
of biological innovations since the Cambrian. 

One idea worth entertaining is that evolution occurs more slowly today than it did when the earth was 
young. If evolution has slowed for unknown, peculiar reasons, then perhaps too little time has elapsed for new 
body plans to evolve. 

Ten years ago Paul Klerks of the University of Southwestern Louisiana and 1 decided to test that idea 
by examining the metal tolerance of invertebrates in Foundry Cove on the Hudson River. like other coves 
nearby, Foundry Cove teems with life: water striders whirl about the surface, nabbing unwary midge nymphs; 
oligochaete worms and insect larvae crowd the muddy bottom and provide food for fish, crabs and prawns. Yet 

Foundry Cove has a unique distinction: it has perhaps the highest concentrations of toxic cadmium and 
nickel pollutants in the world. 

Lying across the Hudson from Storm King Mountain and West Point, the cove has a venerable military 
history. During the Revolutionary War, a forge at the site produced chains that were stretched across the Hudson 
to impede British warships. During the Civil War, the foundry made ammunition. About 40 years ago a military 
contract brought the manufacture of batteries to the site. Starting in 1953, industrial plants dumped more than 
100 tons of nickel-cadmium waste into the cove and nearby river. The dumping continued until complaints by 
local citizens halted it in the late 1970s. 

When Klerks and I first studied the cove in the early 1980s, we found that as much as 25 percent of the 
bottom sediments consisted of cadmium. Nevertheless, many bottom-dwelling invertebrate species were no less 
abundant there than in the unpolluted mud of other sites. To learn why, we examined the cadmium tolerance of 
the most common invertebrate in the cove, an aquatic relative of the earthworm bearing the tongue-twisting 
name Limnodrilus hoffmeisteri. 

We found that the Limnodrilus from a nearby cove died or showed clear signs of distress when placed 
in Foundry Cove sediments but that local specimens thrived and reproduced. We raised Foundry Cove worms in 
clean mud and examined their grandchildren; they too were tolerant of Cadmium, which suggested that genes 
were largely responsible for the tolerance. 

The evolution of cadmium resistance could have taken no more than 30 years. In fact, the genetic 
variability in nearby populations, together with the high mortality we measured, indicated that the degree of 
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metal tolerance observed could have evolved in just two to four generations-or a couple of years. To prove the 
conclusion, we exposed worms from an unpolluted site to cadmium-laden sediment and bred the survivors. Sure 
enough, by the third generation, the descendants had two thirds of the cadmium tolerance found in the Foundry 
Cove worms. 

This capacity for rapid evolutionary change in the face of a novel environmental challenge was 
startling. No population of worms in nature could ever have faced conditions like the ones humankind created in 
Foundry Cove. Yet although some species inhabiting nearby waterways are missing from Foundry Cove, most 
adapted to the unusual conditions. 

The rapid evolution of tolerance for high concentrations of toxins seems to be common. Whenever a 
new pesticide is brought into use, a resistant strain of pest evolves, usually within a few years. The same thing 
happens to bacteria when new antibiotics are introduced. Luckily for humans, antibiotic resistance seems to be 
costly for bacteria to maintain, and susceptible strains usually return to dominance when the use of a drug is 
discontinued temporarily. 

0ne need not turn to poisons to demonstrate the power of natural selection. John A. Endler of the 
University of California at Santa Barbara has demonstrated with guppies how predators can drive rapid 
evolution. In the predator-free upper reaches of Trinidadian streams, female guppies often choose mates that 
have spectacularly large, colorful tails, possibly because those features reflect good health. Bright, showy colors 
are dangerous, however, where predatory fish abound. Endler tested the effect of predators by breeding guppies 
in tanks with and without predators. in tanks with many predators, brightly colored males became rare within a 
few years. in tanks with no predators, they became common. 

David N. Reznick and Heather A. Bryga of the University of California at Riverside, working with 
Endler, showed that natural selection can rapidly alter even an organism's breeding schedule. When the 
investigators put guppies into a stream lacking predators, the guppies began to reproduce at a later age and 
devoted more of their food resources to body growth instead of reproduction. When predators were around, 
natural selection favored guppies that reproduced earlier-before a predator could attack-and spread their 
reproductive schedules out over many seasons. 

Body structures can also evolve rapidly, especially when the formation of new islands or lakes creates 
fresh ecological spaces that are ripe for invasion. Darwin's finches, a group of closely related species in the 
Galapagos Islands, probably diverged from a single ancestral species within the past five million years or less. 
New species with different types of beaks evolved to fill the ecological vacuum, each specializing in a different 
type of food. 

Peter R. Grant of Princeton University and his colleagues were recently able to observe how rapidly 
natural selection can act on these finches [see "Natural Selection and Darwin's Finches," by Peter R. Grant; 
SCIENTIFIC AMERICAN, October 1991]. An intense dry spell killed all the plants except those with large, 
drought-resistant seeds. Because the finches are mainly seed eaters, their mortality was high. These 
circumstances favored an increase in the average beak size because birds with large beaks could crack open 
larger seeds. As Grant observed, fluctuations between dry and wet conditions caused continuous bouts of 
evolution, often in the span of just a few months. 

These studies of living groups testify to the vigor and pace of evolution today. J. John Sepkoski, Jr., of 
the University of Chicago has conducted a fossil survey that provides further support. Seplcoski undertook the 
titanic job of summarizing the fossil record and cataloguing the diversity of fossil groups over time. His estimate 
of low taxonomic ranks such as genera probably offers a good indication of the number of species during 
various periods. He concludes that there have been periods during which the total number of species seems to 
have been stable and a time at the end of the Paleozoic era when this number dropped cataclysmically. Overall, 
however, the total number of species seems to have been increasing steadily during the past 60 million years. 
Clearly, animals are not inhibited from assuming new basic forms by an inability to speciate. 

All the evidence from living groups of organisms therefore suggests that contemporary evolution 
proceeds as fast as ever. Yet if one looks at the fossil record, the pace of evolutionary change can seem quite 
astonishingly slow. 

If you walk along the beach at Scientists Cliffs on the shores of Chesapeake Bay in Maryland, you will 
come across low prominences of hardened sand containing thousands of fossils from creatures that lived in a 
shallow sea several million years ago. It is about the easiest fossil collecting imaginable (if you ignore the 
summer heat and the stinging nettles in the water). 

Among the many treasures in the cliffs are Miocene scallop shells named Chesapecten for the 
Chesapeake Bay tidewater region. Chesapecten scallops were the first North American fossils ever described, in 
1687. The earliest members of the group date back to the middle of the Miocene epoch, about 14 million years 
ago; the Chesapecten scallops have been extinct for roughly three million years. The chain of ancestors and 
descendants in the strata is nearly unbroken. Joan Miyazaki of the State University of New York at Stony Brook 
has traced an evolutionary unfolding in these fossil beds that is both grand and majestically slow. 
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The juveniles of modern scallop species usually have a triangular shape marked by a deep notch 
through which an "ear" of threadlike material anchors the creature to its substrate. As the scallop matures, its 
silhouette becomes more circular and the ear relatively smaller. During most of the 11 million year history of the 
Chesapecten lineage, the adult form followed the same path in its evolution, graduating from a creature that 
looked like modern juveniles to modern adults. Miyazaki speculates that the ancient sea in which the 
Chesapectens lived became gradually deeper, favoring scallops that spent more time living free rather than 
anchored to a substrate. For whatever reason, the Chesapecten's evolution was surprisingly slow. 

Comparable evolutionary transformations in living mollusks can be much more rapid. Contrast the 
pace of evolutionary changes in the Chesapectens, for example, with those in the dog whelk, Nucella lapillus, 
and the periwinkle Littorina obtusata. These mollusks became prey for the European shore crab when it was 
accidentally introduced into bays in Maine, probably during the early part of this century. Within only a few 
decades, the dog whelk and the periwinkle evolved thicker, stronger shells that were better able to resist crab 
attacks. 

The late George Gaylord Simpson of the American Museum of Natural History, surely the greatest 
paleontologist of the 20th century, found a similarly slow rate of evolution when he looked at fossil mammals. 
Modern opossums are only slightly different from their 65-mflhon-year-old Cretaceous ancestors. After 
extrapolating the rate of opossum transformation, Simpson argued that the evolution of mammals from a 
reptilian ancestor "can hardly have taken less than 600 million years ... which is certainly absurd." 
 

The brilliant evolutionist J.B.S. Haldane provided perhaps the clearest statement of the problem. He 
scrutinized Simpson's study of fossil horses and found that the height of a tooth feature increased at the 
startlingly slow rate of about 3.6 percent per million years. Haldane concluded that the evolution of the horses' 
teeth was so slow that the influence of natural selection appeared to be hardly distinguishable from that of 
random genetic drift. I have named this Haldane's paradox: How can evolution in living populations be so fast 
when evolution in the fossil record appears so slow? 

The paradox resolves itself to a degree when we recall that paleontologists calculate most evolutionary 
rates over hundreds of thousands or millions of years. That time scale can bias the detectable rates of change. 
Suppose you were to measure the water level along a shoreline on January 1 in two successive years. Even if 
you arrived at low tide in one year and high tide in the next, the measured rate of change would be low-say, one 
meter per year. On the other hand, if you took a measurement roughly every six hours, the rate of change would 
appear much higher-one meter every six hours, or 1,460 meters per year. 

Unless a change is constant in rate and uniform in direction, the time scale over which it is measured 
becomes important. Evolutionary rates measured over geologic stretches of time may appear unnaturally slow 
because the long periods include times of no change, as well as times of rapid change with frequent reversals. 

Thus, when geologist Peter M. Sadler of the University of California at Riverside measured the 
deposition rate of marine sediments at various periods in the geologic record, he found that the rate of sediment 
accumulation appeared to be lower if it was measured over longer intervals. Paleontologist Philip D. Gingerich 
of the University of Michigan found the same inverse relation between time scales and the apparent rates of 
evolution. When he looked for changes in fossil and living species over short intervals, the rates were very high; 
over longer intervals, the rates appeared lower. 

I and many other paleontologists and evolutionary biologists believe that periods of fast and furious 
evolutionary change alternate with reversals and long periods of little change. The periods of rapid change tend 
to be lost between the cracks of the paleontologist's time scale. For instance, evolutionary biologist Michael 
Lynch of the University of Oregon has recently shown that the apparently slow evolution of mammals probably 
results from natural selection for stable intermediate forms of animals viewed over millions of years. 

In short, there is no reason to think that the rate of evolution was ever slower or faster than it is now. 
Yet that conclusion still leaves unanswered the paradox posed by the Cambrian explosion and the mysterious 
persistence of those ancient body plans. I have argued that at least part of the answer may depend on the 
evolution of commitment to a developmental program. 

Characteristics that might be regarded as essential to the definition of a group's body plan can 
sometimes be indistinct or even rather different in the ancestors of that-group. C.R.C. Paul of the University of 
Liverpool and Andrew B. Smith of the Natural History Museum in London have shown that starfish did not just 
spring from the Cambrian mists into a final form that was never to be altered again. Rather the starfish 
morphology we know crystallized during the Cambrian over many millions of years. Even the fivefold 
symmetry of all living echinoderms was not rigidly established at the origin of 
that group: it was presaged by threefold symmetry in their ancestors. Natural selection slowly sculpted general 
forms for the echinoderm classes from their shells and soft parts. 

CHESAPECTEN FOSSILS show steady trends in evolutionary changes that persisted for more than 
10 million years. The shapes of these scallops gradually became more rounded, and the notch marking their 
point of attachment to the substrate became less pronounced. These changes parallel similar alterations that 
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occur as juvenile scallops mature. In one lineage, these trends eventually stopped, but in the other they 
continued until the scallops became extinct. 

In short, the evidence currently suggests that the defining characters of a group gradually congeal into a 
more immutable condition after a long period of early evolutionary plasticity. In response to natural selection 
pressures, developmental programs may evolve to restrict the degree of change in successful body plans. We 
can only speculate about what genetic mechanisms might permanently set development, but more and more 
genes are being shown to have similar controls on the early developmental patterns of distantly related species. 
The Cambrian may have been a period in which the genetic programs that control embryonic body plans locked 
into the forms we now recognize. 

The argument for developmental constraint has considerable strengths. Many biologists have reasoned 
that because development is an exquisitely fine-timed process, it cannot be changed radically without difficulty: 
mutants bearing developmental aberrations are usually defective and die quickly. The theory can explain both 
the diversification of forms in the Cambrian and the subsequent failure of new body plans to arise after the late 
Permian extinctions. it also explains why the rate of speciation, as measured by Sepkoski, continues to be high: 
the changes that correspond to differences between closely related species are not constrained developmentally. 

Nevertheless, I must admit to some doubts. Can developmental constraints really account for the 
stability of body plans over several hundred million years? Can it be true that echinoderms have remained 
echinoderms because their development cannot be disrupted by natural selection? 

The constraints cannot be absolute, because developmental rules are sometimes broken. Tree frogs 
provide a spectacular example [see "Marsupial Frogs," by Eugenia M. del Pino; SCIENTIFIC AMERICAN, 
May 1989]. All adult frogs have about the same shape. A few species of tree frog, however, have special 
pouches into which they lay unusually large, yolky eggs. The early embryology of these species differs from 
that of other tree frogs to allow the embryo to develop astride a large egg on dry land, rather than in the water. 

This alteration affects gastrulation, the most crucial period in development, when the future identities 
of tissues are determined. As the embryologist Lewis Wolpert once said, "It is not birth, marriage, or death, but 
gastrulation which is truly the most important time in your life." The fact that development can be altered 
drastically indicates that the early embryo is not always impervious to important developmental alterations. 

The same message comes from recent research on the development of echinoderms. Gregory Wray of 
Vanderbill University and Rudolph A. Raff of Indiana University have shown that the embryos of sea urchins 
are fantastically diverse. The larvae of closely related species sometimes have radically different forms-some are 
adapted for a long life of swimming and feeding on plankton, whereas others are suited for a short non feeding 
period while they are dispersed by currents. These ecological specializations entail monumental differences in 
the developmental patterns of the larvae and even in the parts of the embryo used to form adult structures. Yet 
the adults of these species are virtually indistinguishable: they all have an ovoid skeleton with spines, move on 
tubular feet and scrape rocks with their jaw. 

Such diversity indicates that, contrary to the argument for developmental constraint, the adult form 
must have remained constant because it worked well, not because it was incapable of changing. Although 
development clearly guides the hand of morphological evolution, natural selection may be the major influence 
maintaining the sets of features that characterize the phyla. 

The Cambrian explosion thus remains a mystery. The survival of the body plans that arose during that 
period seems likely to tell us something important about the patterns of evolution. Working from the assumption 
that Cambrian life was extraordinarily diverse, Gould has suggested that chance-not natural selection-played the 
larger role in determining which evolutionary lineages survived and which became extinct. Yet the Cambrian 
fauna may have been less diverse than he and others have assumed. Derek E. G. Briggs and Matthew A. Wills 
of the University of Bristol, working with Richard A. Fortey of the Natural History Museum in London, have 
found signs to that effect. For example, they have demonstrated that modem arthropods seem no less diverse in 
body form than do the arthropods of the Cambrian. 

Moreover, as important as the evolution of the body plans was, the transformation of them since the 
Cambrian has been extensive. One cannot lightly dismiss the possibility that modern animals do represent 
progress beyond or improvement on their ancient forebears. Darwin, from the beginning, criticized conceptions 
of evolutionary progress that would place human beings at the apex of a ladder of life. The progressive trends 
seen within a group do not imply the resulting organisms' superiority to anything other than their own 
antecedents. Yet many evolutionary lineages do show recognizable responses to the appearance of predation, 
variations in climate and water depth as well as other changes. 

I argue that these evolutionary trends represent classical Darwinian progressive improvements in 
response to an environmental challenge. The incremental evolution of mammals from mammal like reptiles, for 
example, took more than 100 million years to complete and shows progress toward better functioning in a 
terrestrial environment. The evolution of a secondary palate increased the efficiency of mastication. The teeth 
changed from simple reptilian cones that were repeatedly replaced during a lifetime to more complex shapes 
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that were replaced only once. Even the jaw joint changed from one fulcrum to another; in some transitional 
fossils the reptilian jaw joint coexists with the mammalian jaw joint. 

If one compared modem reptiles and mammals, it would seem impossible for the articulation of the jaw 
to change from one set of bones to another without a monstrous, drastic (and highly unlikely) mutation, but the 
fossils prove that the mammalian jaw underwent gradual evolution through intermediate forms. Far from 
arguing against the importance of natural selection, as Gould has implied, the fossil record testifies to its 
pervasive influence. 

Are the phylum-level body plans, so ancient and so durable, truly the optimal solutions to the problems 
of survival and reproduction, reached through an early, fast bout of natural selection before development 
congealed? Or are they just random combinations of characters assembled by accidents of history? I think the 
best to be said for now is that there is some truth in both alternatives. Evolution at the species level continues 
unabated, but variation in the surviving body plans does not seem to occur. For whatever unknown reasons, 
there will probably never again be an explosion of animal diversity on the earth like the one that took place 
sometime around the early Cambrian. 
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A RADIOACTIVE STOPWATCH 

 
Uranium, or 235 U, the well-known radioactive isotope, decays through a series of intermediates to an 

isotope of lead known as 217 Pb. The half-life of the series is 713 million years, which means that after that 
length of time, one half of the 235U in a sample will have decayed into 217 Pb. Despite this decay process, the 
intensity of uranium mining tells us that there is still plenty of 235U available on the earth's crust. And this fact 
leads to a bold and remarkable conclusion---the earth could not have existed forever! The planet really did have 
a beginning. 

Since the rate of decay of 215U is constant, if this planet had existed forever, by now all of the 235U 
from the planet's formation would have vanished. That is not the case, of course, and therefore our planet's 
beginnings are not in the infinite past. Can we go a little further and make some estimates as to just how old the 
planet really is? 

Absolutely. To be sure of the age of a rock, all we have to do is to learn the amount of 207 Pb that was 
present when the rock was formed, and then to determine the amount of new 207 Pb that has been added by 
radioactive decay. The initial 207 Pb is known as primordial lead, and the new 217 Pb is called radiogenic lead. 
Unfortunately, primordial and radiogenic lead are chemically identical, so there is no way to tell them apart. 
That might seem to be a serious problem, but in fact it is easily surmounted. 

Another of the isotopes of lead 204 Pb, is nonradiogenic, which means that it is never formed by any 
decay process---all of the 214 Pb in any rock is primordial. When a rock is formed, since 204 Pb and 207 Pb are 
chemically identical, it will incorporate the two isotopes at the ratio at which they are found on the surface of the 
earth at that time. Then, once the formation is complete, 235 U will begin to decay into 207 Pb. If a rock is 
young, its 204 Pb / 207 Pb will be nearly identical to the current ratio of these two isotopes. If billions of years 
have passed, however, a geologist will notice two things about the mineral: one, it contains very little 235 U; 
and two, the 204 Pb/207 Pb will be very low, because of the accumulation of 207 Pb over time. With some care, 
the actual amount of 207 Pb accumulation can be measured, and the age of formation of rock can be calculated. 

There are three independent uranium and thorium methods for dating rock, each based on a different 
isotopic series, and each providing an independent cheek upon the others. The decay of radioisotopes Of 147 Sm 
(Samarium), 176 Lu (Lutetium), and 117 Re (Rhenium) are also used to determine the ages of rocks and 
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minerals, each presenting its own advantages and each providing an independent way to check ages determined 
by other methods. 

One additional method worth mentioning is the potassium-argon technique. Potassium-Argon dating 
takes advantage of the decay of one of the radioisotopes of a common element, potassium (40 K), into a rare 
gas, argon (40 Ar). Geologists often choose a crystalline mineral whose chemistry requires a specific number of 
potassium atoms at fixed positions in the crystal, but contains no initial argon. As time passes, more and more 
40K is transformed into 40Ar, which is then trapped within the lattice of the crystal. A newly formed volcanic 
rock will have almost no argon, which is rare in the atmosphere. But an ancient rock will show a loss of 40 K 
exactly balanced by a gain of 40Ar, enabling geochemists to determine its age based on the half-life of 40 K. 

The possible errors from using this method illustrate the caution that professional geologists apply to 
their work. The potassium-argon method is popular with geologists because the only serious source of error 
arises when a rock has been disturbed by heating, allowing the accumulated argon gas to escape. In all such 
cases, the time span determined is an underestimate of the rock's true age, never an overestimate. 

If this planet were recently formed, then rocks and minerals everywhere would show lead isotope ratios 
and uranium/lead ratios that match the current abundance of these materials on the surface of the earth. 
Potassium-containing minerals on a recently created earth, Just like newly formed rocks from active volcanoes, 
would contain little or no argon. Think about that for a moment: The presence of radioactive isotopes in rocks 
could prove that the earth is not infinitely old, and furthermore could provide us with the chance to determine if 
the earth is really as young as the creationists claim it is. What an opportunity! Darwinism could have been 
smashed against the anvil of nuclear physics. 

Remember that geologists, following the work of Smith and the other pioneers, had established a series 
of well-defined geological ages. To Darwin and anyone else who regarded these ages as genuine, they 
represented successive chapters in the living history of our planet. To the creationist critics of evolution, 
including the authors of Genesis Flood, the geological ages are illusory. To them, the rocks were formed more 
or less simultaneously, and only in the prejudiced imaginations of evolutionists do they fit into a temporal 
sequence. For creationists, the unexpected discovery of radioactivity should have been a godsend. Imagine---the 
chance to destroy once and for all the dogma, as they saw it, of geological ages, and to establish the truth of 
simultaneous creation. 

One might have assumed that the opponents of evolution would have embraced the definitive results of 
radiometric geology. One can imagine whole laboratories of young creationist geologists using their powerful 
new tools to overturn an entrenched scientific establishment, and build their own careers to public and 
professional acclaim. 

No such luck. The reason? The ratios that emerge, time and time again, indicate that the oldest rocks on 
the earth approach an age of 4.5 billion years. In one study after another, these techniques confirmed and refined 
the traditional system of geological ages. Not only had the geologists of the nineteenth century gotten the 
sequences right, but they had been much too conservative in their estimates of the duration of those ages. These 
stunning results confirmed, long after his death, exactly what Darwin had suspected---the age of the earth was 
much, much greater than the critics of evolution had argued. 

The discovery of radioactivity forced all of Darwinism to undergo an unexpected test at the lab benches 
of the physical sciences. Literally everything was on the line, as radiometric dating made it possible to test every 
assumption in the timescale of evolution. What happened? Evolution passed, and it passed with flying colors. 
Indeed, Darwin would have been happy with physical confirmation of a living history of just 100 million years. 
In fact, he got more than ten times as much. 
 
 

A CENSUS OF THE UNIVERSE 
The power of radioisotope methods is so great that creationists are reduced to sniping about the 

chemical and physical assumptions inherent in the techniques, to suggesting that decay rates are variable (some 
are, but by such tiny amounts that the effect on dating is insignificant), or to suggesting, as we will see at the 
conclusion of this chapter, that the results just don't matter. 

Is it possible that geologists have somehow biased their experimental results? Perhaps they have 
selected only those minerals and isotope series that support their preordained conclusions. Is there a way we can 
be sure that we have got things right? Well, there are at least two. 

If we are worried that scientists tend to select only those samples that fit their preconceptions of the 
great ages required by evolution, we can get around that problem in the simplest way imaginable. We can select 
everything. There is a substantial literature on the abundance of various elements in the cosmos, drawing upon 
studies of the earth, the moon, cosmic dust, and meteorites. From this list we can extract information about 
which of the isotopes of the various elements, known as nuclides, are found in the nature at detectable levels. 
Table 3.1 [10] shows a list of the known radioactive nuclides with half-lives of 1 million years or more. Of the 
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thirty-four known radioactive nuclides, only twenty-three are found in detectable amounts in nature. List them in 
the order of their half-lives, and an interesting pattern begins to emerge. 

All of the nuclides at the top of the list, where the longest half-lives are located, are found in nature. 
Most of the nuclides at the bottom of the list, the ones with shorter half-lives, are not. Most, but not all. And 
that's where things get really interesting. 

If we consult our friendly local nuclear physicist, we will discover something revealing about the short-
lived nuclides that are found in nature. For example, there is plenty of 10 Be (Beryllium- 10) around, for a very 
good reason. 10 Be is continually produced by cosmic ray bombardment of dust particles in the upper 
atmosphere, and very small (but detectable) amounts of this nuclide are incorporated in rainfall and sediment. 53 
Mn (Manganese 53) is produced in exactly the same way. 237 Np (Neptunium-237) is not found on the earth at 
all, but is produced by cosmic ray bombardment on the moon (remember, everything that has been analyzed is 
included in this list.) In fact, if we strike from the list every nuclide [11] that is continually produced by natural 
processes, we should be left only with those that persist from the date of the formation of our solar system. 
When we do that, the data fairly shout to us. 
 

10. The data shown here are taken from G. Brent Dalrymple's book, The Age of the Earth (Stanford, 
CA: Stanford University Press, 1991), p. 377 
 

11. 236 U is a rare nuclide produced by slow neutrons in uranium ore, and 129 I is produced by the 
bombardment of tellurium by cosmic ray muons. 
 

Every nuclide with a half-life of less than 80 million years is missing from our region of the solar 
system, and every nuclide with a half-life of greater than 80 million years is present. Every single one. These 
data are an unbiased atomic sampling of our corner of the known universe. And the results are crystal-clear. 
There is a reason that the short-lived nuclides are no longer around, and the reason is obvious: The solar system 
is much older than 80 million years. In the billions of years since its formation the short-lived nuclides have 
simply decayed themselves out of existence. [12] 
 

12. I could have made this list much longer by including nuclides with half-lives of less than 1 
million years. That would have made a table so long that my editors-who have barely tolerated this example-
would surely have balked. However, the result would have been the same. The only nuclides found in nature 
with half-lives of less than a million years are those that are continually produced by natural processes. All 
the rest are gone, vanished with the passage of time. 
 

Ten or twenty half-lives should be enough to cause most nuclides to disappear from the universe. After 
one half-life, only one half of the original nuclide would be left; after two half lives, one quarter. After ten half-
lives less than 0.1 percent, of the original amount of nuclide will remain. After twenty half-lives, less than 
0.0001 percent. [13] Twenty half-lives of 80 million is 1.6 billion years. And this means, unequivocally, that if 
the solar system was younger than a billion years or so, at least a few of those short-lived nuclides ought to 
persist from its original formation to tell us about it. There are none to be found. Instead, Table 3.2 shows us a 
line in the sand, drawn eloquently, not by experimental bias, but by the elemental composition of the universe 
itself. The universe had a definite beginning---that's why we can see the line---and that beginning was several 
billion years ago. No doubt about it. [14] 
 

13. The actual numbers are 1/1024 and 1/1,048,576 
 

14. In an effort at being thorough, geologist Brent Dalrymple, who compiled this data, allowed that 
there were at least two other possibilities for this line in the sand. The first is sheer dumb luck, and the 
second is some bias in favor of long half-lives by the processes in stars that produce the nuclides of natural 
elements. The former can be ruled out on statistical grounds, and the latter on experimental evidence 
showing no such bias. 
 

 
 

THE ROCK THAT SINGS (CONCORDANCY) 
From the general, we can move to the specific. If the composition of the universe itself lets us know 

that it was fashioned several billion years ago, can we pick up specific rocks and fix their own dates of 
formation even more precisely? Once again, the answer is yes. 

One of the long-lived nuclides in Table 3.2 is rubidium-87 (87 Rb), which decays to 87 Sr over a half-
life of 48.8 billion years. There are also three isotopes of strontium (88Sr, 86 Sr, and 84 Sr), which are not 
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produced by any radioactive decay process but are chemically indistinguishable from 87 Sr. Let's suppose that a 
mineral is formed that contains both rubidium and strontium. What will happen to the chemical composition of 
that mineral as time goes by? Over time, while the amounts of nonradiogenic Sr remain constant, that amount of 
17 Sr will increase by the exact amount that 87 Rb decreases. Therefore, in a very old rock, the ratio of 87 Sr to 
86 Sr. a non-radiogenic isotope, will have increased dramatically. 

If we knew the starting ratio of rubidium to strontium, we could calculate the exact age of the mineral. 
But how can we possibly know the starting conditions of a rock formed millions or even billions of years ago? 
Here's where the rubidium-strontium method sets itself apart---it provides a method to do just that. 

Let's take a typical rock, which is composed of several different minerals. Some of those minerals will 
have lots of rubidium but little strontium (a high Rb/Sr ratio), others will have very little rubidium but little 
plenty of strontium (a low Rb/Sr ratio), and still others will have intermediate amounts. At the moment the rock 
is formed, we could represent the ratios of various isotopes as in Figure 3.1: 

Because the four minerals shown in this diagram are chemically different from one another, they take 
up Rb and Sr in different proportions, leading to 87 Rb/ 86 Sr ratios that vary among them. However, the “Sr/86 
Sr ratio is identical in each mineral, which also makes sense--remember, these two isotopes are chemically 
identical, and therefore there is no way for any mineral to include one of the isotopes preferentially over the 
other. That's why a graph of the isotopic ratios of the four minerals in our hypothetical rock appears as a flat 
line. Each mineral starts with an identical ratio of two strontium isotopes, but a different ratio of rubidium to 
strontium. 

What will happen as time passes? As rubidium decays to strontium, the amount of 87 Rb in each 
mineral will decrease, and the amount of 87 Sr will increase. But remember that the amount of that increase is 
directly proportional to the amount of 87 Rb in the mineral. So, those minerals with lots of rubidium will 
accumulate a great deal of 87 Sr over time, and those with only a little rubidium will accumulate much less. 
What will this look like? (See Figure 3.2): 

As time passes, the 87Sr/ 86 Sr ratio will change in each mineral, but in every case it changes in direct 
proportion to the rubidium/strontium ratio in the mineral when it was formed. As a result, our points will still lie 
on a straight line, and the slope of that line gives us a measure of the amount of the time that has passed since 
the formation of the rock. We do not need to make an estimate of the starting conditions, because the starting 
conditions can be determined directly. 

The power of this method is remarkable. Every single mineral in the rock lies on the line, which is 
known as an isochron (a chart line signifying events that occur at the same time); and therefore every mineral 
“agrees” on the age of the rock. Each of the many minerals of a complex rock provides a completely 
independent check upon its age. When they fall into such an isochron, the rock is said to be concordant, literally 
“singing together.” The concordant minerals of the rock analyzed in Figure 3.3 show a real-world application of 
rubidium-strontium method of geology. 

Very seldom have I (or most biologists) obtained data on biological systems that even begins to 
approach the consistency and precision of this method. The rubidium-strontium method gives self-calibrating 
and self-checking results. If geological processes have removed or added either rubidium or strontium, the 
method will show it at once, because the points will fail to lie on a straight line. If a rock has been homogenized 
by melting and recrystallization, the isochron line will be reset to zero, and the measured age will be an 
underestimate reflecting the time of melting. However, no natural process exists that could produce over-
estimates of age that would pass the rigorous test of isochron analysis. 

Isochron ages have been determined for samples from the earth, from meteorites, and even from moon 
rocks brought back by the Apollo program. The consistency of the data drawn from each of these samples is 
nothing short of stunning. When it comes to the geological age of our planet, true controversy is a thing of the 
past, and not because of evolutionary dogma. Rather, it is the concordant music of the data itself that 
overwhelms claims to the contrary. 
 

THE APPEARANCE OF AGE: 
IT'S MORNING IN CREATION-LAND 

Although the creationist opponents of evolution continue to produce books and articles that make the 
case for a young earth, one senses that their hearts are not really in it. A careful search of creationist literature 
can even find passages that seem to proclaim surrender. Consider this admission from Genesis Flood: 
 

“There are many cases now known where the age estimate has been checked by two or more 
different methods, independently. It would seem improbable that the elements concerned would each have 
been altered in such a way as to continue to give equal ages; therefore such agreement between independent 
measurements would seem to be strong evidence that alteration has not occurred and that the indicated age is 
therefore valid.” [15] 
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Geologist G. Brent Dalrymple, author of The Age of the Earth, testified against the young-earth 
theories of the creationists at the well-publicized Arkansas creation science trial in 1981, and his thorough 
demolition of their arguments is a matter of public record. As Dalrymple put it most succinctly, “The 
creationists' 'scientific' arguments for a young earth are absurd.”[16]. Case closed. Let us not declare victory on 
this point prematurely, however, because the creationists have one more trick up their sleeves. Just when they 
seem about to be overwhelmed by the scientific data on the age of the earth, Whitcomb and Morris, the authors 
of The Genesis Flood, spin 180 degrees in a flash of illogic, and say that a 4.5 billion-year-old earth wasjust 
what they expected: 

 
“We reply, however, that the Biblical outline of earth history, with the geologic framework provided 

thereby, would lead us to postulate exactly this state of the radioactivity evidence. We would expect radiogenic 
minerals to indicate very large ages and we would expect different elements in the same mineral, or different 
minerals in the same formation to agree with each other.” [17] 

Hundreds of years to lay the foundation for modem geology, the discovery of radioactivity, and the 
development of technology for radiometric dating, and these folks say that they knew what the answer would be 
all along? Something funny is going on here. Something that illustrates exactly what such people think of 
science and our ability to understand the natural world around us. 
 

15. Whitcomb & Morris, Genesis Flood, pp. 343-344 
 

16. Dalrymple, Age of the Earth. Dalrymple's introduction to this excellent work explains that his 
encounters with scientific creationists in the 1980s were the driving force behind his decision to write such a 
text. He was one of the several expert witnesses who testified on behalf of evolution at the Arkansas creation 
science trial in December 1981. 
 

17. Whitcomb & Morris, Genesis Flood, p. 344 
 

To appreciate what they are doing, we have to journey back 10,000 years or so to the morning of their 
supposed creation day. In their view, the universe was fully formed at the instant it was willed into being. Eden 
was a large and mature garden. Its landscaping did not look like the newest house in the subdivision, with a half-
grown lawn and tiny saplings fresh from the divine nursery. Rather, its trees and shrubs and animals were fully 
grown from the instant of creation. They had, in the words of creationists, an “appearance of age.” The 
appearance of age, by their logic, must have applied to everything, including the geology of the planet and even 
the cosmos: 

 
“Both parent and daughter elements in each radioactive chain were created at the beginning, 

probably in “equilibrium” amounts. The amount of originally created radiogenic end-product in each chain 
is uncertain; it is likely, however, that homologous amounts were created in all such minerals so that all such 
elements would, when created, give an “appearance” of the same degree of maturity or of age.” [18] 

 
The key statement in this passage is that all elements would “give an 'appearance' of the same degree of 

maturity or of age.” In other words, if you're going to create radioisotopes and all of their potential decay 
products fully formed on creation morning, you have to decide what proportions of all those decay products will 
be present in the minerals of your universe. And, lest you, the Creator, be thought of as confused and 
disorganized, all those minerals should all be set to the same radiometric clock. Whitcomb and Morris say this 
explicitly: 
 

It is more satisfying teleologically, and therefore more reasonable, to infer that all these primeval 
clocks, since they were “wound up” at the same time, were also set to “read” the same time. [19] 
 

Now things get really dicey. Those lions and tigers and bears in the Garden of Eden might have just 
been adults of any age, but the grim precision of radioactive decay requires that a specific age was programmed 
into the materials of the planet---and so it was, according to the creationists. The Creator didn't just make things 
look old. He made things look as though they were a specific age. In the case of the earth and its solar system 
neighbors, this means that He intentionally fashioned their materials to look as if they were 4.5 billion years old 
when in fact they were brand-new.  

With the great advances in astronomy of recent years, we routinely analyze stars and galaxies as far as 
8 or 9 billion light-years- from the earth. As astronomers emphasize, collecting the light from such great 
distances means looking into the past. When we image a galaxy several billion light-years distant, we are not 
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looking at the galaxy as it is right now; we are looking at how it appeared billions of years ago. How do young-
earth creationists handle this problem? Once again, they invoke the ingenuity of the Creator: 
 

18. Ibid, p. 354.   
 

19. Ibid, p. 346.  
 

“It [the universe] must have had an “appearance of age” at the moment of creation. The photons of 
light energy were created at the same instant as the stars from which they apparently derived, so that an 
observer on earth would have been able to see the most distant stars within his vision at that instant of 
creation.” [20] 
 

Quite a picture, isn't it? Adam looking in to the night sky on the first day of his existence, 
contemplating the beauty of thousands of stars, despite the fact that the nearest star other than the sun is more 
than four light-years away. The Creator, clearly, didn't want him to have to wait four years to enjoy that first 
nighttime star, so he made all of the intervening photons at once. 

This may sound reasonable, but consider the implications. In the 10,000 years since creation, the actual 
starlight that has had enough time to reach us comes from only a tiny proportion of our neighbors. This means 
that every event witnessed at a distance by the Hubbell space telescope and other astronomical instruments, 
including the explosive disintegrations of stars and the gravitational effects of black holes, is fictitious. None of 
these things really happened---they were all constructed, artificially, in the trillions of photons assembled by the 
Creator to give His cosmos an appearance of age. 

There is no way around this problem. One can reconcile a recent creation with the size of the known 
universe in only two ways: one, by fooling with the fundamental constants of nature; or two, by requiring that 
every astronomical object and event more distant than 10,000 light-years is fictitious. Some creationists have 
opted for the first alternative, [21] taking on the most fundamental constant in the universe, the speed of light. 
They claim that it was much faster in the past, and that accounts for the light from distant galaxies that is now 
reaching us from billions of light-years away. The lack of evidence does not seem to bother them, but it 
certainly will trouble physicists. As a number of my colleagues have written, an assault upon the scientific 
integrity of one field of science (biology) quickly becomes an assault upon all of science---in this case, taking 
down astronomy and physics to fashion a case against evolution. 

To my way of thinking, the second alternative is the dangerous one. After all, an argument for the 
inconsistency of the speed of light can be refuted by the simple observation that its speed truly is constant, and 
that's that. The second alternative requires that the Creator of the universe intentionally fashioned a bogus 
astronomical history extending as far into space as our instruments can probe. And that's not all. 

He also set those radiometric clocks to an apparent date for the creation of the solar system of 4.5 
billion years, a 40 million percent exaggeration of its actual age, according to creationists. To me, this sounds 
like a deception most cruel. Their Creator deliberately rigged a universe with a consistent---but fictitious-age in 
order to fool its inhabitants. 

Clearly the creationists recognize this problem, and have already tried to escape from this predicament 
through the trapdoor of faith: 
 

20. Ibid, p. 369. 
 

21. For a description of this approach, see “ The Atomic Constants, Light, and Time,” by Norman 
Trevor and Barry Setterfield, Flinders University of South Australia, School of Mathematical Sciences 
Technical Report, 1987; also an earlier article by Setterfield, “ The Velocity of Light and the Age of the 
Universe,” Ex Nihilo 4 (1981): 38. 
 

Whatever this “setting” was, we may call it the “apparent age” of the earth, but the “true age” of the 
earth can only be known by means of divine revelation.” [22] 
 

I do not dispute the fact that many people find what they believe to be divine revelation preferable to 
scientific knowledge. Our modem-day creationists are certainly not the first people in history to make that 
choice, although ironically they may be the first to invoke the name of science itself, as in “scientific 
creationism,” even as they reject science. This lack of honesty is most revealing. 

What saddens me is the view of the Creator that their intellectual contortions force them to hold. In 
order to defend God against the challenge they see from evolution, they have had to make him into a schemer, a 
trickster, even a charlatan. Their version of God is one who intentionally plants misleading clues beneath our 
feet and in the heavens themselves. Their version of God is one who has filled the universe with so much bogus 
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evidence that the tools of science can give us nothing more than a phony version of reality. In other words, their 
God has negated science by rigging the universe with fiction and deception. To embrace that God, we must 
reject science and worship deception itself 

On a scientific basis, the claims of the creationists are especially easy to refute. Most scientists, quite 
rightly, have ignored the religious claims of the creationists, but those claims are worth noting if only to 
emphasize the insidious danger they present to both science and religion. One can, of course, imagine a Creator 
who could have produced all of the illusions that the creationists claim to find in nature. In order to do so, we 
must simultaneously conclude that science can tell us nothing about nature, and that the Creator to whom many 
of us pray is inherently deceitful. Such so-called creation science, thoroughly analyzed, corrupts both science 
and religion, and it deserves a place in the intellectual wastebasket. 
 

22. Whitcomb & Morris, Genesis Flood, p. 346. 
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A Third Model f or a Non-Darwinian Interpretation of Paleontological and Geological Data 
By Henry F. Pearl, August 2002 

 
Introduction 

Over the past two years at least four SDA academicians (two in theology and two in biology) have 
repeatedly requested me to set out in writing a conceptual model which I (as a lifelong SDA and a centrist 
theologically) have developed over the past five years. The requests have come to me from both sides of SDA 
theological center, because the model contends that it can assist the cause of Special Creation without belittling 
the data of paleontology and geology, provided that (1) statements in the writings of Ellen G. White (EGW) 
regarding the cause and conduct of the War in Heaven are taken as valid extra-Biblical clues, bestowed through 
divine inspiration, that are of decisive importance. (2) Reasonable extrapolation is made of those statement by 
EGW. (3) Several major paradigm shifts contained in that extrapolation are not rejected as too excessive or 
second-guessing. (4) Stunning recent advances in biogenetic engineering on the world scene are regarded as 
latter-day disclosures of how Satan (at a far more sophisticated technological level) may have produced in the 
world-wide, fossiliferous strata the appearance (NOT the actuality) of macro-evolution. 
 

Note: The short name of the model sketched herewith is the Satan-Contrived False Evolution (SCFE) 
Model. (Its full name is much longer and would not be comprehensible at this point.) It is offered to those SDA 
academicians who for the past three decades have been inclining more and more towards the models for 
interpretation of the paleontological data known as Theistic Evolution and its thinly disguised version known as 
Progressive Creation. Thus the SCFE  model is offered to those academicians as a third alternative. [1] 

All three models share two things in common: (a) they accept all of the paleontological data-i.e., the 
Big Picture, and (b) they violate the Scientific Method by relying on a supernatural personal Agent as the 
Driving or Directing Force of macro-evolution. For Theistic Evolution and Progressive Creation the Agent is 
God; for the SWE Model the Agent is Satan. To a purely scientific scientist (i.e., a secular scientist) there is no 
scientific evidence of a personal supernatural Agent! Therefore to such a scientist all three models are equally 
without merits! 
 

This outline of the SWE Model is presented as my response to the above mentioned requests, with the 
hope that it might be included in the discussion of Theistic Evolution and Progressive Creation in the upcoming 
SDA International Conference on Faith and Science (ICFS), scheduled for August 23-30, 2002, in Ogden, Utah. 
(Note: Attendance at the ICFS is by invitation only. Two more ICFS’s are planned for 2003 and 2004.) 

It is my contention that the SWE Model is scientifically the equal of the Theistic Evolution and 
Progressive Creation Models, for the following reason. Like those models, the SWE Model accepts all of the 
data of the various earth sciences specialities within the collective name of geology, and all of the data of 
paleontology - all accepted unchanged, undoubted, unchallenged, and unedited. These are the data that have 
escalated through worldwide scientific endeavors at a stunning rate, with new specialties and their annual 
conferences within geology developing, since about 1950. As to paleontology, my SWE Model - despite my 
being philosophically and theologically a centrist incorporates completely all of the data regarding fossil 
distribution and time-wise sequencing col1ected at John Day, Oregon, by Dr. Richard Ritland and co-workers. 
Which are so lucidly described verbally and in tabular displays, in Chapters 2 and 13 by Dr. Ritland in the book 
Creation Reconsidered (a publication of the Association of Adventist Forms in 2000). 
 

1. The occasionally indented paragraphs are the writer's format for indicating emphasis or 
subordination. (Such format is used in aerospace and military technical manuals, which I was involved in 
writing for five years.) 

But it is also my contention that the SCFE Model is an alternative to the Theistic Evolution (TE) and 
Progressive Creation (PC) Models that is theologically superior to them. The reason is that the TE and PC 
Models picture God as presiding over suffering, bloodshed, disease, and much ugliness of form and disposition 
in the animal kingdom (up to the level of the Great Apes) for at least one billion years before Genesis Chapter I. 
In contrast, the SCFE Model, by identifying a literal Satan as the producer of a picture of evolution 
over that billion year period, transfers all of the authorship of blood, suffering, etc. from God to Satan. Such 
shifting of the blame is what makes the SCFE Model theologically superior to the TE and PC Models. 
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Furthermore the SCFE Model, by removing the damage to God's image, is consistent with the SDA doctrine-
almost unique in all of Christendom-that there is NOT a Hell over which God presides forever. 

Following this introduction are two sections. The first of the two is a description of a model called the 
Deus Creator Model. The section is very important because. (1) The Deus Creator Model is the basis upon 
which my SCFE 'Model is built, as a technological update. (2) I clarify the vague points of description of the 
Deus Creator Model that can cause confusion in Chapter 23 in the book Creation Reconsidered. (3) Four gaps in 
the Deus Creator Model are pointed out, and thus the reader is directed to the third section of this outline, 'which 
describes the SCFE Model, and shows how it technologically updates the Deus Creator Model, and how it fills 
in those four gaps. 
 

The Deus, Creator Model 
 

Drs. Jack Provonsha, P. Edgar Hare, and the late David H. Cotton co-authored the Deus Creator Model 
in one all-night “think-tank” effort around 1963. (The model is often wrongly ascribed to Provonsha only. It has 
never been formally published (to my knowledge) except in Chapter 23 by Provonsha in the book Creation 
Reconsidered.) These co-authors undertook the task as an intellectual and moral necessity for SDA’s in 
academics and in administration (i.e., high-level church offices). I believe that Provonsha, Fare, and David 
Cotton would agree with me that the Deus Creator Model would not be accepted by many SDA lay members. At 
least not those who are very conservative, very traditional, and firmly of the belief that the Deus Creator Model 
threatens the Genesis account of Creation Week and the Noah’s Flood, and threatens statements in the writings 
of the Apostle Paul and Ellen G. White. [2] 

The co-authors of Deus Creator recognized (as I do) that George McCready Price and his follow-ups 
(notably Harold W. and Ervil Clark, D.A. Courville, Hoen, and others who adhere to “Flood geology”) were not 
looking at the Big Picture presented by the pyramiding post 1950 data of the earth sciences and paleontology. 
Price et al. were especially unaware of the reality of radiometric dating, wide-scale continental drift, ocean floor 
reading, geomagnetic field perturbations, the data on glaciations (more than one Ice Age), and what is revealed 
of ancient plant and animal life in core samples of the sedimentary carpets of oceans-especially the 
Mediterranean and the Black Sea. 

To put it extremely briefly, Deus Creator starts out with accepting (as I do) something that only SDA’s 
possess-details from Ellen G. White’s visions of the War in Heaven. These are the basis of two prime premises 
of the Deus Creator Model: 
 

2. My remarks about vagueness and four gaps in Provonsha’s presentation of the De-us Creator 
Model in Chapter 23 in Creation Reconsidered and my claim that in presenting my SCFE Model I can clarify 
the vagueness and fill in the four gaps, is based upon lengthy telephone conversations which I had initiated 
with Provonsha, Hare, and David Cotton. With Provonsha, nearly three years ago. With Hare, about a year 
and & half ago. With Cotton, about three years before his death, which occurred about 15 years ago. 
Unfortunately it is not feasible for anyone to check on my remarks about vagueness and gaps, by contacting 
Provonsha and Hare, because both of them are in too poor a state of health by, now. Verification might be 
obtainable by contacting Cotton's brother Daniel L. Cotton, who with his wife Marilyn lives alternately in 
Nordland, Washington, and Loma Linda, California. I verified my remarks by telephone conversation about 
two months ago with Daniel. 
 
Premise No. (1)  

Lucifer’s initial jealousy of Christ, which transformed Lucifer into Satan, was triggered by being 
excluded from the Trinity's deliberation regarding the creation of Man--that sapient creature so far above the 
Great Apes. [An understated comparison: The anger of an imaginative child caused by having a door shut in his 
face, at the height of his curiosity]  
 
Premise No. (2) 

When Satan and confederate angels were expelled from Heaven, Satan hurled a challenge at Christ: 
“You allow me enough time on this raw, unfurnished, and otherwise sterile Planet Earth, and I will show the 
intelligences throughout the Universe, and the angels who were too dominated by you to join me, that I can do 
as well as, or better than, you in the role of a creator!” 

Of course Premise No. (2) is an extrapolation which Provonsha, Hare, and Cotton boldly made of E.G. 
White’s remarks. (Certainly Premise No. (1) is explicitly stated by E.G. White. 

The Deus Creator Model is based upon a third Premise, which would be rejected by any American 
fundamentalist creationist church (chiefly Southern Baptist and Missouri synod Lutheran) and by most of the 
SDA traditionalists.  
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Premise No. (3) 

God (Christ) allowed Satan at least one billion years before Creation Week during which to modify 
plants and animals in a counterfeit biosphere crafted by Satan. 

Premise No. (3) will be rejected by many SDA’s because it holds that God created the Earth in two 
stages. Stage (1), a billion years long, and Stage (2), 168 hours long. Stage (2), of course, was Creation Week, 
which objectors will insist is a complete description of the cosmogony of Earth, with no Stage (1) preceding it. 
They mistakenly think that Genesis 1:3 says “Let there be Earth, and there was Earth.” All it says is "Let there 
be Light, and there was Light”. In E.G. White’s writings there is a vague hint of Stage (I). 

Another Premise in Deus Creator - unstated, but what I call Premise No. (4), is that during Stage (1) the 
Earth-though otherwise empty of divinely created life forms, for one billion years was geophysically active. 
That is, there was wide-scale continental drift, mountain-building by collision of crustal plates, ocean-floor 
spreading, earthquakes, volcanism, a series of ice ages. Geomagnetic fluctuations, an atmosphere that caused, by 
rainfall and by wind, the erosion, transportation, and deposition of sediments, etc. Traditionalists will reject this 
Premise, because few of them even think of how, and why, a raw planet might be geophysically dynamic 
following its instantaneous creation by God. This is a key Premise, because Satan purposely paced his one-
billion year experiment to the tempo of geophysical activity, so that the remains of his false plants and animals 
would be distributed chronologically (i.e., vertically) in the sedimentary strata as they were being sequentially 
laid down by weathering and crustal movements. 

Presentations of the Deus Creator Model (such as Chapter 23 by Provonsha in Creation Reconsidered) 
suffer from four serious gaps--no answers to the following questions (and in fact not even bringing up the 
questions): (1) Where (or how did Satan obtain plants and animals for his aeons long pre-Creation Week 
experiment? (2) How did he modify and spoil them (the grossest example being the dinosaurs and their 
bewildering variety)? (3) How high on the taxonomic scale did God allow Satan to go? (4) How did Satan 
manage to produce the appearance (NOT the actuality) of large-scale evolution, from single-cell plants and 
animals to complex trees, whales, and the Great Apes? The SCFE Model, in technologically updating the Deus 
Creator Model, is so bold as to offer answers to these four very important questions, which until now have been 
gaps in presentations of the Deus Creator Model.   

In addition to accepting Premises (1), (2), (3), and (4) of the Deus Creator model, the SCFE Model 
adds more Premises. But before listing them, the reader is advised that the asterisk (*) will be placed next to any 
Premise that conservative  SDA’s of any degree of education (from low to hi ) are expected to reject. Double 
asterisk is next to premises that most of the archconservatives certainly will reject. (*?) Will indicate any 
uncertainty of the percentage of conservative rejectors (0 to l00%). In other words, the SCFE Model is being 
offered to the SDA liberal academic community, but the conservatives are expected to object anyway. 
 
To save space, henceforth the Premises will be referred to as P-1, P-2, etc.  
 
Premises Incorporated from the Deus Creator Model 
 
P-1: The action that triggered Lucifer’s jealousy towards Christ. 
 
P-2: The expulsion of Satan and cohorts from Heaven to Planet Earth, and the (*?) draconic experiment allowed 
to Satan on Earth. 
 
P-3: (**) The pre-Creation Week existence (Stage (1) of Earth, as the setting of Satan’s billion-year experiment. 
 
P-4: (**) The geophysical dynamism of Earth throughout Stage (1). The natural uninhibited physical sequel 

resulting from God's creative act which jump-started Stage (1). 
 
Premises added to the Deus Creator Model, thereby updating it, 
 
P-5: (*?) Before his rebellion, great breadth and depth of Lucifer t s education in Heaven, featuring disclosure 
(**) of all of the divinely crafted genome maps of plants and animals intended for Earth, but with two 
exceptions. 
 
P- (5a) All of the human genome, but not including the segment specifying the cerebral cortex (the zone of 
creativity and free will), and not including the segment specifying the speech apparatus and brain center that 
processes speech. These two exclusions were because of their being too proprietary to disclose even to an 
unfallen angel. Excluded by blanking or by indecipherable encription. The only segments that unequivocally 
elevate man above the Great Apes, and that make Man (*?), while alive, a soul. (in my opinion, this exclusion 
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was what angered Lucifer, who otherwise was satisfied with being allowed to study, and flawlessly memorize, 
the Heavenly files of genome maps of all living forms 
 
P-(5b): The map (whether genome or not) of the TREE OF LIFE. (Too indispensable and proprietary, 
universe-wide, for any angel--unfallen or fallen-to be able to counterfeit successfully.) 
 

An additional element in Lucifer's Heaven-bestowed education: The map of the Tree of Taxonomy-all 
its trunks, branches, and branches off from branches, down to the last twig. This is the tree (as it appears when 
diagrammed on paper) of classification of all life forms, in its originally beautiful, undamaged form. It is far too 
intricate-as the blueprint of a balanced yet flexible biosphere - for the highest created angelic intelligence 
(Lucifer, according to E.G. White) ever to be able to invent it with no cosmic preceding map to build upon. 

Another additional educational element: All of the sciences that humans have discovered to date, plus 
many sciences incomprehensible to the majority of educated, humans (because they are laws operating in more 
dimensions than three, perhaps up to eleven).   
 
P-6: (*?) The main feature of Satan's operating procedure during his aeonian and draconian experiment on Earth 
during its Stage (I) is encapsulated in this Premise, as follows. 
 

Using the pristine Tree of Taxonomy as his Indispensable road map, Satan undertook branch wise 
systematic mutilation of the beautiful Tree, by biogenetic re-engineering, featuring branch-blurring and branch 
crossing, beginning at its lowest branches (simplest life forms, e.g., trilobites), and paced by the tempo of 
geologic processes---Satan slowly raised his operation upwards on the Tree towards the Great Apes, but was 
blocked (P-(5a)), from reaching Man at the Taxonomic Summit. His object was more than merely mutilating the 
taxanomic Tree out of malicious mischief; it was to mutilate it sufficiently to transform it into a Tree of 
Phylogeny (which mean a Tree of Macro- Evolution). Satan tried to attain a tree of so many extra pseudo-
branches as to appear to display seamless, gap-free evolution. He attained enough of his goal to introduce it into 
all modern textbooks of bio-science as the Tree of Phylogeny, which, because it is misnamed, is flatly declared 
to be the diagrammatic proof of wide-scale evolution, It is an ugly, brutally damaged form of God's beautiful 
Tree of Taxonomy. A masterpiece of Satanic deception, which has seduced modern liberal theologians as well 
as non-religious modern scientists. Especially as to its Mesozoic portion, it is a scraggly tree as if from the 
palette of Salvador Dali, and even today its surrealistic creatures (the dinosaurs) mesmerize children and adults 
alike. [3] 
 
P-7: (**) Two competing concepts regarding what is meant by God’s authorship of life. 
 
P-(7a): (***) For any plant or animal, life is based on a divinely crafted genome map that is unsurpassably 
ingenious as an all-encompassing set of instructions (In molecular form, expressed as DNA and RNA) for all 
life processes, and the map is so well done that no additional "vital principal” known only to God, is needed. 
Therefore if Satan (or even a skilled human genetic engineer) were to make a flawlessly counterfeited copy of 
the genome map (expressed In the above mentioned molecular form), he could (***) "vivify” the counterfeit 
simply by providing it with a simple set of physio-chemlcal environmental parameters (factors). (See P-10 
below.) This would not be a denial that God alone is the Author of life, because it would be copying (like a 
parrot mouthing a word by its human owner) a genuine map that only God could devise with NO preceding map 
devised by a higher god anywhere in the universe, that God would have to purloin. 

Note: If Satan succeeded in vivifying a genuine (i.e., God-originated) genome map of a plant or animal 
as just described, I would call it a pseudo plant or pseudo animal, and would brand Satan as the Original Cosmic 
Counterfeiter. If he then genetically re-engineered the pseudo plant or pseudo animal I would call it a Franken-
plant or Franken-animal, and I would brand Satan’s the Original Cosmic Dr. Frankenstein. Later in this outline 
of the SCFE Model, I will propose that in his aeonian experiment throughout the Earth's Stage (1), Satan was 
this Dr. Frankenstein, and his activity produced a Franken-biosphere, with many draconian forms.   
 

3. The SCFE Model does not rule out micro-evolution-the development, under ecological pressures, 
of new twigs on the Tree Of Taxonomy, i.e. new species. (E.g., the Giant panda, which some taxonomists 
argue is a new species of raccoon-actually not a bear--with peculiarly articulated forepaws adapted to moving 
around high in bamboo thickets. The new twigs are a fact because the Darwinian principles, if not taken too 
far are valid; they are built-in flexibility which an all-wise God provided to living forms, to enable them to 
survive inclement changes in environment. Micro-evolution is evolution very restricted to small movement-
upwards, downwards, and sidewise on the Tree of Taxonomy. Darwinism exaggerates it by considering it to 
be macro- (large-scale movements). 
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P-(7b): As in P-(7a), but with an additional “vital principle” known only to God and forever unknowable to 
unfallen angels, or to unfallen humans, or even to fallen but redeemed humans in the Earth Made New. Thus the 
addition of the set of physicochemical environmental parameters to a perfect counterfeit (in molecular forms as 
DNA and RNA) of a divinely crafted genome map would never attain vivification. (The God of the New 
England, “Puritan divine” Jonathan Edwards, would incinerate any human bio-technician, together with his 
laboratory, for so much as trying to do such a thing.) 
 
P-8: (*) While unfallen in Heaven, Lucifer memorized flawlessly all -the genome maps, and the design of the 
Tree of Taxonomy. (This is consistent with E. G. White’s assertion that Lucifer had the highest intelligence of 
any created being in the universe. I doubt that when he turned Satan he lost any of that intelligence, including a 
massive and perfectly retentive memory. 
 
P-9: (**) Daring the first one or two millennia on Stage (I) Earth, Satan used his Heaven bestowed education in 
all branches of chemistry (theoretical and applied, Inorganic and organic, etc.) and enjoyed the perfect 
cooperation of the millions of his confederate angels, to refine from the earth's crust all of the non living, but 
biochemically appropriate chemicals for synthesizing the molecules known to today’s molecular biologists by 
their initial letters: A, T, G, C, and U. These being the molecules constituting the “rungs” in the ladder-like 
molecule DNA and the doubled ladder RNA. And specific sequences of the “rungs” constituting “words” 
specifying commands in all life processes (this is the genetic code), Satan then constructed (**) exact copies 
(flawless counterfeits) of the genome maps which he had (**) flawlessly memorized, when he was Lucifer 
studying in the (*) Heavenly “biomedical library.” He did this by (**) constructing the nucleotide sequences 
(using A paired with T, and 0 paired with 0) in the proper "rung-by-rung" sequences or “sentences” in DNA. 
Similarly he used A paired with T, and G paired with U, to construct the rungs in the doubled ladder like RNA 
(which acts as a "servant, messenger, courier, translator") conveying commands to ribosomes (protein factories). 
All inside the marvelous microcosm called the nucleus of each and every living cell. Satan did this for each 
plant and animal genome. Thus he became the original Cosmic Counterfeiter. 
 
P-10: (***!) Which means irate rejection by all archconservatives. on the basis of p- (7a), Satan vivified each 
counterfeit genome map (in molecular form), simply by furnishing it with the following physicochemical 
environmental parameters: moisture, temperature, salinity, electrolytes, pH, p0H, and a single electrical pulse to 
"jump-start” its vivification. 

Note: Modern genetic engineers specializing in cloning (e.g., Dolly the sheep) deceive an unfertilized 
egg into thinking it has been fertilized, simply by giving it a jolt of electricity, whereupon it proceeds to develop 
into an embryo (virgin birth) Most of the archconservatives among special creationists undoubtedly believe 
these cloning announcements are false reports. 

Satan thus produced the beginnings of a false biosphere, by producing pseudo-plants and pseudo-
animals in what he guessed would be ecologically appropriate population ratios. He began by selecting the 
lowest branches of the Taxonomic Tree which he had memorized to make it appear that these were the earliest, 
forms of life to begin evolving. This action marks the start of Satan’s billion-year role as the Original Comic Dr. 
Frankenstein. A Gothic melodrama to be played for a thousand millennia before the astonished eyes of the 
intelligent creatures throughout the universe. As the melodrama proceeds, it will be recorded for modern 
Scientists and (one would hope) for some liberal theologians of the present (SDA and non-SDA). Not as words 
on a series of pages, but as fossils In a series of sedimentary strata up to (at the latest) Late Tertiary. 

Reading the cinematic record in stone of the melodrama, and perceiving its villainous Actor and his 
supporting angelic cast, and his vicious plot, will not be easy for those archconservative SDA theologians who 
argue from Biblical silence as a means of ruling out the pre-Creation Week timing of the melodrama and the 
death of its Franken-animals. The Apostle Paul's history of how death came to animals as a consequence of 
Adam’s sin applies only to the fate of genuine animals from Adam’s transgression onwards, it does not apply to 
the death Of Franken-animals who lived in Phanerozoic Time (properly called Frankensteinian Time). Arch 
conservative SDA theologians fail to realize how the writings of Moses, Paul, and even E.G. White would have 
appeared insane to thoughtful people of their time. And all the way up to AD l995 if God had put into their 
writings the technological details and its peculiar vocabulary in this presentation. Clinging to Biblical silence as 
a way to rule out large paradigm shifts in theology is the hallmark of blind rigidity, and is a surety of' defeat. 
 
P-11: (***) Because every nucleotide sequence (segment of DNA) has chemical joinability to every other 
nucleotide sequence (just like Tinkertoys whose mechanically joinable components can be permuted to make 
endlessly different configurations, and because this can be done to DNA even though usually causing lethal 
biological nonsense at worst, or enduring biological monstrosities at best, this joinability is NOT what is 
referred to in the oft-repeated phrase “each after its kind” in Genesis Chapter 1. 
 

Adventists And Genesis 195



Loma Linda University 
 

Note. The oft-repeated phrase refers to reproduction by copulation or pollination as designed by God. It 
does not declare or prove impossibility of appalling leaps over the wall of taxonomic separation by sophisticated 
angelic or human biogenetic engineers in a state of rebellion. The phrase “each after its kind" does not give us 
a “key text” to prove that no such leaping is ever attainable by rebellious angels and humans functioning in 
biogenetic re-engineering. Last year frail human biogenetic engineers produced a new and monstrous (?) species 
by joining a gene of the flounder fish to most of the genome map of a tomato plant, with self replication 
resulting. That is a wild trans-kingdom leap over the rampart that separates all taxonomic categories down 
almost to the level of species! What next? (Soon I expect a Bigfoot, by splicing together the genome maps of a 
gorilla and a human!) 
 
P-12: (The final premise in the list for the SCFE Model) (***) Satan now goes into high gear as the Cosmic 
Dr. Frankenstein, and Stage (1) of earth’s cosmogony is now properly called Frankensteinian Time, not 
Phanerozoic Geologic Time. He now takes the vivified forms of his perfect counterfeits of the divinely crafted 
genome maps and proceeds with a cunningly phased and paced billion-year program (described in the following 
subsection) to systematically mutilate the divinely crafted beautiful Tree of Taxonomy (classification), 
beginning at Its lowest branches (most primitive life forms, if one rates them by their simple design). 
Notwithstanding unmanageable gaps and mass extinctions (because Satan cannot handle everything), he slowly 
ascends to higher branches, blurring their identities by short and sometimes long taxonomic jumps through 
heterogenous gene-splicing, trying always to get seamless evolutionary transitions. He is not happy that he runs 
into blind alleys and there are extinctions, because that makes the God of the theistic evolutionist appear given 
to bumbling and in need of trial-and-error procedures, and because that makes the Nature of the pure Darwinist 
look ruthless, soulless, and amoral. By Tertiary Time Satan palliates his atrocities, in order to make his Franken-
plants and Franken-animals become less bizarre and more modern in appearance. this is a way of covering his 
tracks, and making it appear that God or Nature have finally learned how to do it. By this time the Taxonomic 
Tree has now been morphed (reshaped): into a Phylogenetic Tree, viz., a tree of evolution, and Man has 
unequivocally been given an animal ancestry 
 

End of List of Premises 
 

The climax of Satan, s mutilation of the Tree of Taxonomy is that non-theologically sensitive modern 
scientists, and modern liberal theologians, and all those in religion who consider that Satan is not a literal being, 
but is only an allegory. These groups arrive at beliefs such as that there is a cruel God, or a bumbling God, or 
there is NO God but only amoral Nature that sees no difference between animals and humans. 

An area of special effort, in Satan’s Frankensteinian effort, was to fill the gap between reptiles and 
birds. By splicing together fractions of reptilian and avian genomes in different ratios, he produced the 
phantasmagoria of dinosaurs, which thereby fell into three groups: (a) Franken-reptiles, (b) Franken-birds, and 
(c) Franken-hybrids of (a) and (b) in bewildering variety. He could not close the gaps between these groups, but 
he produced such a range that most pale ontologists today flatly state in textbooks that the birds are the result of 
their dinosaurian ancestry, and the paleontologists continue to strive to find missing links. The dinosaurs are 
many pseudo-branches that Satan added to God’s original Tree of Taxonomy, in a plethora of ambiguity. (In my 
opinion, GOD terminated the dinosaurs simply by not deflecting the trajectory of the comet or asteroid that 
impacted Yucatan at the time of the so-called KT boundary, formed the Chixulub crater, and (by loading the 
atmosphere globally with dust) caused a series of year-long winters from pole to pole that finished the dinosaurs 
thermally and nutritionally.) 

The human Dr. Frankenstein, in the famous novel, occupied a few weeks of using needle and thread to 
sew together parts of dissimilar animals, and thereby produced one benign monster. But the Cosmic Dr. 
Frankenstein in the SCFE Model occupied a thousand millennia, and sewed together by means of gene-splicing, 
life forms of radically dissimilar taxa, and thereby produced many malignant monsters, both in the animal and 
plant kingdoms (e.g., besides the dinosaurs, the corpse flower and the poisonous manchineel tree). 

None of the technology of these actions 'by Satan as the Cosmic Dr. Frankenstein would have been 
comprehensible to Moses, or the Apostle Paul, or Ellen G. White, or anyone between 2000 BC and 1855 AD, 
and not even by the co-authors of the Deus Creator Model around 1963 AD. Understanding has become possible 
only since about 1995 AD. I hope its application to the paleontologlcal data can come by means of the SCFE 
Model, the long name of which I can now submit. 

A Model of a False Paleontological Picture of Prolonged Macro-Evolution. Satanic Morphing of the 
Divinely Created Taxonomic Tree into an Apparent Phylogenetic Tree by Heterotaxonomic Gene-Splicing 
throughout Radiometrically measured Phanerozoic Time. 

More Details on Satan' s Aeonian Genetic Re-Engineering Procedure. Its Results. Its limited, 
Antediluvian and Post-diluvian Resumptions, and its possible Resumption Soon. 
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TO BE CONTINUED at a later date (probably October or November, 2002). The continued part will 
be called an ADDENDUM to the presentation of the SCFE Model for the ICFS of 2002. It is hoped that the 
Addendum will be dispatched by the ICFS Committee to those who received the compendium known as the 
Reader (in a 3-ring binder), for insertion along with this presentation into the Reader. 
 
Henry F. Pearl 
610 S. Verdugo Road, Apt. 21 
Glendale, California 91205-2730 
 
August 2002 
 

APPENDIX 
Satan-Contrived False Evolution Model  

Copyright 2002, by Henry F. Pearl 
5/08/2002 

 
NOTE: This table will appear at the end of the ADDENDUM (to be written and distributed in October or 
November, 2002), which will continue my outline of the Satan-Contrived False Evolution (SCF'E) Model, 
which was submitted for inclusion in the Reader, for those who attended the SUN International Conference on 
Faith & Science (ICFS), 2002, at Ogden, Utah. 
 
 

1 
Type of Service for the Deus Creator Model 

Clarification of a vague portion of the Deus Creator (DC) Model 
 

Fill-in of Gap Number 1 in DC Model 
 

Fill-in of Gap Number 2 in DC Model 
 

Fill-in of Gap Number 3 in DC Model 
 

Fill-in of Gap Number 4 in DC Model 
 
 

2 
How the Service is rendered by the SCFE Model 

By Premise Number 1: re. geophysical dynamism of Earth before Creation Week. 
 
Premise Numbers 5 and 8, authentic genomic maps seen & memorized by Lucifer in Heaven.  
 
By Premise Numbers 7(a), 9, 10 re. "Vivification." 
 
By Premise Numbers 6, 7, 8, 9 and 10, sets forth "vivification" and genetic re-engineering as Satan's procedure 
before Creation Week. 
 
Asserting that Satan's taxonomic ascent was allowed by God to be NO HIGHER than the Great Apes BEFORE 
Creation Week 
 
VERY IMPORTANT: By Premise Numbers 6 and 12, Satan did not ascend from simplest forms to 
Frankenstein primates by a taxonemic "stain case" of gene-splicing, i.e., he did not de-rive each species from the 
next taxonomically lower one (which would be comparable to Theistic Evolution). 
 

3 
What is accomplished by the Service 

(i.e., How does the SC'FE Model update the Deus Creator Model?) 
 

Explains how Frankenstein plants and animals were stacked in chronological sequence in sedimentary strata, 
over 1 billion years, are observed today in relation to geological & climatological changes recorded in those 
strata. 
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Identification of the "Biomedical Library" in Heaven as the SOURCE of the plants & animals, in the form of 
genomic maps or "blueprints." Thus Satan did NOT kidnap and transfer living plants and animals from other 
planets. Premise No. 7(a) contends that "vivification" of accurate counterfeits of the maps is NOT miraculous 
creation equal to God's act. 
 
Explains Satan's technological procedure: (1) Accurate counterfeiting of genuine genomic map, expressed 
molecularly as DNA & RNA. (2) "Vivification of counterfeits by adding physicochemical "starters" (3) Genetic 
re-engineering, to produce Frankenstein forms. 
 
Prevents critics of the SGFE Model from claiming it gives Satan too much deceptive potential paleontologically, 
(Does not rule out Ape/Man gene-splicing during Antediluvian Era. See Comments box.) 

 
By Premise Number 5, Satan depended absolutely on God's Taxonomic Tree, to provide him with genuine 
branches on, which to work his modification technique. He could only ascend on its branches by short 
taxonomic jumps in branch-blurring, and occasionally by a long jump often ending in an extinction. By Premise 
Number 12, Satan matched the speed of his ascent branch wise to the speed of geologic processes. 

 
 

4 
Comments 

In this column keep in mind that the Deus Creator (DC) Mod-el preceded the SCFE Model by nearly 40 years, 
& is updated technologically by the SCFE Model. 
 
By failing to state the SOURCE, the DC Model could cause thoughtful people to think the DC Model proposed 
that Satan CREATED the Frankenstein forms as miraculously as God creates I David Cotton told me the DC 
Model proposed the "kidnapping ac transfer" procedure, at God's allowance, but this was never stated publicly. 
 
"Vivification" Is a PARADIGM SHIFT that probably will be unstomachable to arch conservative SDA's of all 
levels of education and in all levels of administration. (See especially the final sentence of the first paragraph of 
Premise No. 7(a).) 
 
After Adam sinned, Satan got drops of human blood (Abel's?) for fill human genonic map analysis. May have 
thereby gotten a basis to at tempt, and succeed, in Ape/Man gene-splicing. Possibly referred to by Ellen G. 
White's statement about the abase crime of amalgamation,' as most de-serving of bringing on the Deluge. 
Resumed briefly following the Flood, thus producing the 9 species of "cave men" but limited by shortness of 
time & inferior environment, compared to Antediluvian conditions. 
 
 
Satan could never "invent" the Taxonomic Tree, because it was far too intricate. (He learned of it when he was 
Lucifer in Heaven.) He could only give it Frankenstein branches by hetero branch gene-splicing, there-by 
mutilating it so as to make it appear to be a Phylogenetic Tree--a tree of macro-evolution. Overall he succeeded 
in this great deception. 
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Conclusions 
The Primary Time Theory cannot be incorporated into the literal reading of the Genesis creation account. If the 
Earth was in darkness for millions of years before the creation week the Sun could not have been in existence at 
the same time. The period of darkness mentioned in Genesis 1:2 is the evening of day one [12 hours] as the days 
of creation are made up of 12 hours of darkness followed by 12 hours of daylight. The dark part of day one of 
the creation week had to come before God said “let there be light” [Genesis 1:3]. If day one of the creation week 
began in verse 3 of Genesis chapter 1, than the days of the literal week would begin and end at sunrise, whereas 
the Bible teaches that the Sabbath begins and ends at sunset [Leviticus 23:32, Mark 1:32, Luke 23:54 - 56].  
 
In verse 4 of Genesis chapter 1 it clearly states that God divided the light [Created in Genesis 1:3] from the 
darkness [Created in Genesis 1:1,2]. Verse 5 states that these two time periods made up the first day. It is 
therefore obvious that the time period between God creating the Earth [Genesis 1:1] and the dawn of the first 
day is only 12 hours and not billions of years as Randall Younker states (1). Compare the following six words 
used in Genesis 1:1-5: 
   

  NIGHT  DAY  VERSE 
    Darkness Light  [Genesis 1:2-4] 
    Night  Day  [Genesis 1:5] 
    Evening  Morning  [Genesis 1:5] 
 
Younker also states that the term ‘heavens and the earth’ used in Exodus 20:8-11 does not refer to the creation 
account in Genesis 1:1-5 (71). He advances this idea is to place the creation of the Earth millions of years before 
the creation week. This idea is false because the only place in Genesis chapter 1 that speaks of God creating the 
heavens and the earth is in verses 1 to 5. The only other place in Genesis 1 that speaks of God creating the 
heavens is in verse 14 to 19 which occurs on day 4 of the creation week.  
 
Younker then states (71) that the creation episode of the ‘heavens and earth’ mentioned in Exodus 20:8-11 
cannot be part of the same event as that mentioned in Genesis 1:1-5. Younker states that is because the fourth 
commandment in the book of Exodus adds the phrase ‘the sea and all that in them is’. However in Exodus 
31:17,18 God says that he made the ‘heavens and earth’ in six days. This text contains no reference to seas so 
does that mean the six days referred to in Exodus 31:17 are not the literal week? The phrase ‘seas and all that in 
them is’ has no bearing on the argument at all. 
 
In the book of Hebrews it clearly states that on the seventh day God rested from all His works of creating the 
world [Hebrews 4:4]. This text states that this God made the foundations of the Earth in the week He rested. In 
Hebrews 1:10 and Isaiah 40:21 it clearly states that the foundations of the earth were made in the beginning. In 
Genesis chapter 1 there is only one beginning [Verse 1] and Jesus stated that man was here from the beginning 
[Matthew 19:4-6, Mark 10:6]. 
 
According to Younker’s reasoning when the Bible uses the phrase ‘God made the heavens and the earth’ it is 
talking about events millions of years before the creation week. Only when the phrase ‘sea and all that is in 
them’ is added does it mean events during the creation week. Based on this reasoning we would have to 
conclude the following interpretation of Bible verses: 
 
 
DURING THE CREATION WEEK  NOT DURING THE CREATION WEEK 
Genesis 1:3-31     Genesis 1:1,2 
Psalm 95:5, 146:6    Psalm 115:15, 121:2, 124:8, 134:3    
Exodus 20:8-11     Isaiah 42:5, 45:12,18 
Jeremiah 10:11,12 32:17, 51:15   Exodus 31:17,18 
Nehemiah 9:6     2 Kings 19:15 
Revelation 14:7     2 Chronicles 2:12 
 
Younker also states that Genesis 1:1 is not referring to the creation of the Earth (1) and that the creation of the 
Earth does not begin until verse 3. Verse 1 states that God created the Earth in the beginning, not millions of 
years after the beginning. 
 
Benjamin Clausen claims that some of the first SIX days listed in Genesis chapter 1 God did not create 
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anything. The Bible states [Exodus 20:8-11] that God worked Six days and rested the Seventh. God did not rest 
on alternate days. This denies that the seventh day is the only day that God rested. It claims that some of the 
days are not part of the creation “week” but took place millions of years outside the week. If the creation week 
were only 5 days long it would not be a literal week. If God rested 2 days out of the seven you would have 2 
Sabbath days every week. 
 
“As noted above, this model may help significantly with the radiometric data. Leaving the Sun’s creation out of 
day 4 easily leads to leaving other creative activity out of the creation week.” [Benjamin Clausen, Geo-Science 
Reports, 1997.] 
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