1

Master’s Divinity School



CREATION FROM A SCIENTIFIC PERSPECTIVE

Bachelor’s Level


Professor:  Stephen Caesar, M.A., anthropology and archaeology, Harvard University
  		       
Course Purpose:

This course will examine the scientific evidence for the position that the Universe is the result of creation by a Divine Intelligence rather than random chance, covering such issues as the “Anthropic Principle” and the “Golden Number.” It will also address the issue of cosmic dating and Earth dating, demonstrating the weakness of the dating methods that claim to prove the great age of the Cosmos. The course will also deal with common scientific objections to the Genesis record of Creation and the early Earth, as well as with science in the Bible outside of Genesis.


Course Objectives:

As a result of the successful completion of this course, the student will be able to articulate scientific evidence for the position that the Universe is the result of creation by a Divine Intelligence rather than random chance; to articulate and defend the weakness of the dating methods that claim to prove the great age of the Cosmos; and define and explain some of the common scientific objections to the Genesis record of Creation and the early Earth, as well as with science in the Bible outside of Genesis.


MATERIALS

REQUIRED AUDIO CASSETTES (Provided by Master's Divinity School)

One audio lecture by Professor Caesar comprises the lecture component of this course.
	
REQUIRED PRINTED MATERIALS:  (Purchased from Master's by the student)

The Bible Encounters Modern Science, by Stephen Caesar, available FOR UNDER $4.00 online ONLY AS AN E-BOOK by searching under the author’s last name at www.1stbooks.com.

It’s A Young World After All, by Paul D. Ackerman, available free by clicking on the book’s title or cover at www.creationism.org/books/index.htm.



YOUR COURSE PROJECTS

This Study Guide contains questions and written assignments that are related to the materials.  These are referred to as Course Projects.


YOUR CASSETTE PROJECT:

1.  Listen to the tape (it is recommended that you listen to it at least twice), making notes as you listen.
2.  Write a summary of the contents of the tape.  Use not less than 500 words.

YOUR TEXTBOOK PROJECT:

Part One:  Read the textbooks and write a one-paragraph affirmation that you have read the required textbooks.  Put your signature on this document.

Part Two:  Assume that you are asked to write a Book Review of the required textbooks for a magazine.  Write your review, as both a synopsis and a critique of the content.  Use not less than 250 words for each book.

YOUR WRITTEN LECTURE PROJECT: 
(The entire Written Lecture is printed at the end of this Study Guide)

Part One:  Read the entire Written Lecture at least twice.

Part Two:  Select one topic from the Written Lecture Outline below and create a project that converts the topic you have selected into a clear and easy to understand teaching brief.  The brief must set forth the topics selected in such a manner that someone taking your project might follow it to teach a class of adults the materials you have set out to present.  Your brief must be properly documented.  The total word count for this project must not be less than 1,000 words.


WRITTEN LECTURE OUTLINE
I. Intelligent Design
	More Scientists Are Finding God

The “Anthropic Principle”: Is the Cosmos a Giant Computer Program?
Getting Computers to “Evolve”
More on Artificial Life
The “Golden Number”
Life Is Not Here by Chance

II. Answering Scientific Objections to Early Genesis
	“Without Form, and Void”

Was There Light before Stars?
Was the Earth Formed before the Sun?
Biblical and Scientific Facts about Our Atmosphere
Where Did Cain Get His Wife?

III. Problems with Conventional Dating Methods
	New Discovery Challenges Star-Dating Techniques

Scientists Reduce Ages of Celestial Bodies
How Quickly Did Planets Form?
The Fatal Flaw in Evolution’s Dating System
The Unreliability of Some Old-Earth Dating Methods
   6.  The Recent, Catastrophic Formation of the Grand Canyon

YOUR FINAL WRITING PROJECT:

This is the final project, and must be completed only after you have finished the cassette and textbook projects. Write a summary of the entire course. Include in this summary how this course has impacted your understanding of the subject; has helped you in your ministry to others; and how this understanding has changed the way you think and react in matters related to the subject of the course.  Use not less than 500 words.
 
This completes the Projects for this course.

May God richly bless you as these biblical studies are used to enhance your ministry and enrich your life!

SUBMISSION INSTRUCTIONS

PLEASE REFER TO THE INSTRUCTIONS ON YOU STUDENT ACCESS PAGE.

end
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WRITTEN LECTURE

SECTION I: INTELLIGENT DESIGN

1. More Scientists Are Finding God

	Thanks to recent scientific breakthroughs, more and more scientists are realizing that the Universe is the product of God’s design rather than the result of a grand accident. The mainstream press—never one to give religion a boost—has been quite forthcoming about this phenomenon. In 1993, the Boston Globe reported in a front-page article: “From Cambridge to California, a growing number of scientists are becoming more open to theological considerations, and the result has been a flurry of books, interviews, essays, symposia and conferences on the subject in the last year. Although the most sober-thinking among them are loath to call it a trend, some scientists acknowledge this drift into religious thought, a drift prompted, they say, by recent advances in biology, particle physics and especially cosmology” (Flint 1993: 1).
	Newsweek magazine featured a similar front-page article entitled “Science Finds God.” It opened with the statement: “The more deeply scientists see into the secrets of the universe, you’d expect, the more God would fade away from their hearts and minds” (Begley 1998: 46). However, the article continued, “Big-bang cosmology…once read as leaving no room for a Creator, now implies to some scientists that there is a design and purpose behind the universe….And chaos theory…is being interpreted as opening a door for God to act in the world” (Begley 1998: 48). Concerning physics, the magazine stated that “the very science that ‘killed’ God is, in the eyes of believers, restoring faith. Physicists have stumbled on signs that the Cosmos is custom-made for life and consciousness” (Begley 1998: 48).
	Similarly, The New Republic featured a front-page article entitled “Science Sees the Light,” which discussed the fact that the scientific community is jettisoning the concept of a purposeless, meaningless, Creator-less Universe in favor of one that has meaning, purpose, and direction. The piece contained such statements as “the interplay of science and religion, seemingly a dead issue a decade ago, has made a comeback,” and “science is trending away from dispirited views of a merciless cosmos toward a new vision of creation as poignantly favorable to life” (Easterbrook 1998: 27).
	Scientists themselves have publicly declared that there is a growing alliance between science and religion. Astrophysicist Owen Gingerich of the Harvard-Smithsonian Center for Astrophysics in Massachusetts observed, “It does seem to me there’s been a great [surge] of interests in these sorts of things in the last 10 years….I am very enthusiastic to share with people what I see are features about the nature of the universe that make for self-conscious existence” (Convey 1998: 2). Ursula Goodenough, a geneticist at Washington University in St. Louis and president of the Institute on Religion in an Age of Science, observed: “Discoveries in biology in the last 30 years present a whole new world view, a whole new stage on which to think about origin and creation” (Flint 1993: 12).
	Increasingly, top scientists are abandoning their atheistic or agnostic attitudes and embracing belief in God. Among them is Allan Sandage, an astronomer who was, in his own words, “almost a practicing atheist as a boy.” However, the more he probed the secrets of the universe, the more he came to realize that God must exist. At the age of 50, he became a believer. “It was my science,” he says, “that drove me to the conclusion that the world is much more complicated than can be explained by science. It is only through the supernatural that I can understand the mystery of existence” (Begley 1998: 46).
	John Polkinghorne is another scientist whose studies led him to faith in God. A distinguished physicist at Cambridge University, Polkinghorne became an Anglican priest in 1982. As with Prof. Sandage, Polkinghorne could not escape the conclusion that the amazing order of the Universe points to a Creator: “When you realize that the laws of nature must be incredibly finely tuned to produce the universe we see, that conspires to plant the idea that the universe did not just happen, but that there must be a purpose behind it” (Begley 1998: 48). He further remarked, “For me…there is a mind and a purpose behind the universe” (Begley 1998: 51).
	Similarly, Robert John Russell was a physicist whose research led him so unmistakably to God that he became a theologian, and in 1981 founded the Center for Theology and the Natural Sciences at the Graduate Theological Union in Berkeley, California. For him, the recent advances in physics point to the existence of God: “Quantum mechanics allows us to think of special divine action,” he declared (Begley 1998: 49).
	Other accomplished, respected, and even decorated scientists agree. Charles Townes, who won the Nobel Prize in 1964 for his co-discovery of the principles of the laser, stated: “Many [scientists] have a feeling that somehow intelligence must have been involved in the laws of the universe” (Begley 1998: 49). He further remarked, “As a religious person, I strongly sense…the presence and actions of a creative being far beyond myself and yet always personal and close by” (Begley 1998: 49). S. Jocelyn Bell Burnell, famous for her discovery of pulsars, is an astronomer at England’s Open University as well as a practicing Quaker. “Would I do science differently if I weren’t a Quaker?” she asks rhetorically. “I don’t think so” (Begley 1998: 51).
	Cancer biologist and Talmudic scholar Carl Feit of New York’s Yeshiva University notes that man’s ability to comprehend the mechanics of the Universe “seems to be telling us that something about human consciousness is harmonious with the mind of God” (Begley 1998: 49). Joel Primack, an astrophysicist at the University of California, Santa Cruz, remarked that “practicing science has a spiritual goal” (Begley 1998: 50). Elsewhere he stated that, as a practicing Jew, “I can’t think of any real conflict between Jewish traditions and modern science. Many of our psalms also say that the grandeur of the universe bears witness to the glory of God. So as a cosmologist who studies the grandeur of the universe in order to try to figure out what it is made of, how it got started, and how it evolved into its present form, I feel that I am right in the Jewish tradition” (Convey 1998: 2).
Francis Collins, who holds both a Ph.D. and a medical degree and is best known for heading the huge government program called the Human Genome Project (which has deciphered the human genetic structure), is another example of this growing trend. When he first became a scientist, he rejected the faith he grew up with. However, by the time he was 27, he re-embraced his belief in God. “When something new is revealed about the human genome,” he wrote, “I experience a realization that humanity now knows something only God knew before….I don’t believe God is threatened by scientific investigation. On the contrary, I presume that God is gratified by our curiosity” (Convey 1998: 2). Physicist Eric Chaisson, director of the Wright Center in Science and Education at Tufts University, agrees with Dr. Collins’ basic premise that science and religion need not be mutually antagonistic: “There’s too much condescension and arrogance in science. We’re trained to be pretentious. But there needs to be a better balance [between science and religion], sharing as well as discovering, and recognizing that we’re not the only ones striving to discover who we are and where we came from” (Flint 1993: 12).
	Physicist F. Russell Stannard of the Open University even goes so far as to demonstrate how quantum physics helps to elucidate the Biblical doctrine that Christ is both fully God and fully man. Early in the 20th century, scientists learned that electrons were both fully particles and fully waves; somehow, they can be completely both at the same time with no logical self-contradiction. This can be compared to the divine and human natures of Christ: “He was fully both,” states Prof. Stannard emphatically (Begley 1998: 51).
	For a long time, science was looked upon as a weapon to destroy faith. Now, thanks to the astonishing advances that have been made in physics, astronomy, and biology, scientists are learning that the very nature of the Universe serves as a visible and comprehensible testimony to the handiwork, and thus existence, of God.
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2. The “Anthropic Principle”: Is the Cosmos a Giant Computer Program?

	Much has been said recently about the “anthropic principle,” a concept that deals with the origin of the Universe. The science journal Discover featured an article on this subject and its consequences for belief in a Creator. The article, entitled “A Universe That Is Built for Life,” stated:
Evidence of happy coincidences is everywhere. Anyone who has access to a good-size amateur telescope can spot a small patch of glowing gas in the constellation Taurus….This is the Crab nebula, the remains of a star that blew itself to kingdom come. If Earth had been nearby when this supernova exploded, we all would have been toast. And yet such exploding stars created the oxygen, carbon, silicon, and iron that make up much of our world and our bodies. If earlier generations of detonating stars had not seeded interstellar space with those elements, we would not exist.
By the late 1960s, scientists recognized that the entire cosmos exists in a similarly delicate balance. Had the Big Bang been one part in a billion more powerful, it would have rushed outward too quickly to allow galaxies to form. Even more remarkable, the four forces that govern the interaction of matter and energy have just the right properties to allow atoms to bond together into compounds, clump together into planets, or crash together to generate nuclear energy inside stars (Berman 2003: 29).
	In 1961, Princeton physicist Robert Dicke published a paper offering an explanation for the fact that the Universe is “fine-tuned” for life. In 1974, British astrophysicist Brandon Carter expanded on Dicke’s proposal, naming this concept the “anthropic principle.” Discover defines it thus: “The universe must have properties that allow life to develop because it was designed to generate observers” (Berman 2003: 29).
Leading proponents of this concept include physicist John Wheeler and UCAL Berkeley astronomer Alex Filippenko, who stated: “Used appropriately, it has some predictive value. Small changes to seemingly boring properties of the universe could have easily produced a universe in which nobody would have been around to be bored” (Berman 2003: 29).
The Cosmos not only appears fine-tuned for life, but also seems to be run like a giant computer. Physicist Stephen Wolfram, who earned his Ph.D. at age 20 and became a professor at Caltech at 21, has recently made this theory widely known. The creator of Mathematica, a powerful scientific computer programming language, Wolfram is a leading expert in computer science. His studies of a type of computer program called a cellular automaton (CA) brought him to the conclusion that the Universe is essentially a huge but simple computer program. Having studied CA’s for 20 years, Wolfram began to realize that the endlessly shifting patterns they produce are reflected in the complexity of the Universe (Petit 2002: 48-9).
Ed Fredkin, former director of the computer science laboratory and current visiting scientist at MIT, has studied CA’s for 30 years and agrees. Having designed the earliest digital computers, Fredkin has embraced “digital philosophy,” in which he believes that the Universe is governed by pure whole numbers, as computers are (Petit 2002: 49). Also concurring is MIT physicist Seth Lloyd, a designer of hyperadvanced quantum computers who has gotten atoms and molecules to act like computer microprocessors: “I talk to atoms and molecules in their own language, and if we ask them very nicely they will compute for us” (Petit 2002: 50). In other words, the fundamental components of matter are essentially the microprocessors of the huge computer that is our Universe. The Aug. 19, 2002 issue of US News & World Report stated that
Wolfram, Fredkin, and their acolytes may be on to something. In recent years many researchers have begun thinking of physical interactions and calculations and as flows of information, rather than mere encounters among bits of matter and quanta of radiation. Science writer Tom Siegfried, in a recent book, The Bit and the Pendulum, calls it the ‘new physics of information’ (Petit 2002: 50).
Information is the key to the concept of the Universe as a gigantic computer program. (Anyone who has taken a computer course knows that information is the central concept in computer science.) Holmes Rolston III, professor of philosophy at Colorado State University, is an advocate of this view. Despite his reference to “creationists with bad science” and “evolutionary theorists with correct beliefs” (Rolston 1999: 192), he nonetheless wrote:
What is inadequately recognized in the ‘self-organizing’ accounts [of the first life on Earth] is that, though no new matter or energy is needed for such spontaneous organization, new information is needed in enormous amounts and that one cannot just let this information float in from nowhere. Over evolutionary history, something is going on ‘over the heads’ of any and all of the local, individual organisms. More comes from less, again and again. A more plausible explanation is that, complementing the self-organizing, there is a Ground of Information, or an Ambience of Information, otherwise known as God (Rolston 1999: 359).
The idea of information as the creating and binding force of the Universe matches the Biblical view. Information basically consists of two things: knowledge that you have in your head, and the spoken (or written) word necessary to communicate that knowledge. For example, if a friend were trying to reach your house by car, you would need to convey directions to him. You already possess this knowledge in your mind, but you must either tell him the directions or write them out.
According to Scripture, God used both aspects of information (knowledge and the spoken word) to create the Universe. Psalm 104:24 states, “O Lord, how manifold are thy works! in wisdom hast thou made them all….” In Genesis 1, God created by speaking. In other words, God began with the wisdom/knowledge he had in His mind (Lev. 24:12 mentions “the mind of the Lord,” Rom. 8:27 mentions “the mind of the [Holy] Spirit,” and I Cor. 2:16 mentions “the mind of Christ”), and then conveyed this information into the void by speaking (Gen. 1:3, 6, 9, 11, 14, 20, 24, 26). Significantly, the New Testament refers to Christ the Creator as “the Word” (John 1). The result: a perfect computer program. (The fall of Adam later put a bug into this program.)
Scientists who reject the idea of God as Creator must ask themselves: “If the Universe is indeed a huge computer program, with atoms and molecules as the microprocessors, then who created and programmed this computer?” We now have computers so advanced they can program themselves or other computers. But this only strengthens creationism, since these supercomputers need an outside intelligence to program them in the first place.
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4. Getting Computers to “Evolve”

The power and sophistication of today’s supercomputers are extremely important for looking at the Cosmos as a huge computer program that was created and programmed by an outside Intelligence, since these supercomputers, as phenomenal as they are at imitating living entities, need human creators to get them going in the first place. An example of this can be found in an article written by three computer scientists, Dr. John Koza, Dr. Martin Keane, and Matthew Streeter, in the February 2003 issue of Scientific American. In it they described the phenomenon of “genetic programming,” in which supercomputers are programmed to act exactly the way a living organism’s genetic code would act in Nature.
They reported that “genetic programming begins with a primordial ooze of randomly generated trial ‘organisms’ and a high-level description of what function the organisms are meant to accomplish…” (p. 54). They also noted that, once created, these basic programs were able to “create offspring” (p. 54). They imitated sexual reproduction by mating pairs of superior “organisms” that sired offspring composed of computer-produced genetic material from both “parents.” The scientists reported, “Recombining the traits of two relatively fit organisms in this fashion sometimes produces superior offspring” (p. 54).
In addition to “sexual reproduction,” genetic programming copies about 9% of the fittest “organisms” into the next generation. These genetic operations, combined with the production of offspring superior to their parents, “progressively produce an improved population of mathematical functions” (p. 54). Genetic programming has even reached the point where a program can classify protein sequences in imitation of what happens to DNA in Nature, such as gene duplication and gene deletion (pp. 54-5).
The scientists then drew parallels with the theory of evolution. They stated, “Our genetic programs have evolved two distinct improvements” over older programs (p. 57). They further noted: “During the evolutionary process, we must efficiently evaluate the fitness of thousands or millions of offspring in each generation” (p. 57). Their claim is that the ability of genetic programming to imitate life and to “evolve” improved programs proves that evolution occurs in Nature.
However, what they completely miss is the fact that these three computer scientists, acting as an outside, intelligent, designing force, had to create and program these supercomputers in the first place. Rather than disproving the need for a Creator, they have done just the opposite. They inadvertently demonstrated this by comparing their astoundingly advanced computers to the human brain. They constructed a “computer cluster” consisting of 1,000 normal computers, and then reported:
The 1,000 computers together perform about 350 billion cycles a second. Although this amount of computer time may, at first blush, sound like a lot, it pales in comparison to the amount of computation performed by the trillion cells of the human brain (each of which is thought to have about 10,000 connections and operate at a rate of 1,000 operations a second) (p. 58).
Now, if a cluster of 1,000 computers, created by mankind, can perform only a fraction of what is performed by the brain, then it is overwhelmingly unlikely that the brain could have been produced by random, ungoverned chance. In other words, if the computer cluster created by Koza, Keane, and Streeter is intellectually inferior to the human brain, then it is perfectly acceptable to surmise that the brain was created by Father, Son, and Holy Spirit.
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5. More on Artificial Life

	As complex and advanced as mankind’s latest technological creations are, their human designers admit that they pale in comparison to the complexity of natural things like the human brain. This is powerful inference for a Creator and Programmer of the Cosmos and all living things. If supercomputers created by man are less complex than things in Nature, then it stands to reason that the more complicated phenomena needed a Creator as well.
	One of the most significant advancements in this field is the creation by humans of machines that can build other machines. In November 2000 Scientific American reported:
Brandeis University researchers [Hod Lipson and Jordan Pollack] report that they have designed and built the first robot that can design and build other robots. (In earlier efforts, replicating machines had been simulated only on computers and on special integrated circuits.) The offspring are plastic trusses (like Tinker Toys) propelled by pistons and controlled by simple neural networks. The mother bot is a computer running a genetic algorithm, which draws up plans through trial and error, and a 3-D printer, which can create small plastic sculptures of any shape. The researchers could (almost) leave the system to work at night and come in the next morning to see artificial inchworms crawling around their lab. They still had to strap on motors and connect wires, but—in a reversal of roles—the robot told the humans what to do (Musser 2000: 26).
	Researchers are not only creating digital “life,” but are copying the real Creator by programming these creations in such a way as to get them to act like DNA. The latest trend is, according to Science News, “to harness the multitude of cellular activities, which go beyond the capacity of silicon devices,” these devices being the “cells” of artificial life-forms (Klarreich 2003: 267). As always, these computer programs that imitate cells require intelligent design:
Digital circuits, the building blocks of modern computers, encode bits of information in zeros and ones and then manipulate them in exact, controlled ways….[A]s cells regulate their activities and respond to the environment, they use many of the same tricks that go into digital circuits, such as on-off switches and feedback loops….Just as electrical engineers wire together transistors—the basic on-off switches of silicon chips—into complicated circuits, researchers are now stringing together genes and control centers in novel combinations to build what they call genetic circuits, in which the output protein of one gene regulates the next gene (Klarreich 2003: 267).
Despite their extreme complexity, these circuits pale in comparison to the real thing. Science News reported that it’s “far easier to describe the schematics of these circuits than to build them for operations inside a cell,” and further noted that these artificial imitators of DNA came into being by “trial and error” (Klarreich 2003: 268). According to Ron Weiss of Princeton, creating artificial life functions is “a continual process of simulation, refinement, simulation, refinement, until it works” (Klarreich 2003: 268).
If artificial life takes so much refined designing by an intelligent (human) creator, and this artificial life is less complex than natural life, then how could natural life have come into being without refined designing by an intelligent Creator?
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6. The “Golden Number”

	A major proof that the Universe is a huge computer program created by an intelligent agent is the so-called “golden number.” Known as phi, it was first calculated by Euclid, the father of geometry, around 300 BC. It is found by dividing a line segment into two unequal parts in such a way that the longer part is in the same proportion to the shorter part as the entire line segment is to the longer part. Euclid calculated the ratio of the lengths of the two parts as 1.6180339887…. This ratio appears all over the natural world (Livio 2003: 65). Astrophysicist Dr. Mario Livio, head of the science division at the Space Telescope Science Institute in Baltimore and a leading expert on the “golden number,” writes: “The number phi would have remained in the relative obscurity of pure mathematics were it not for its propensity to pop up where least expected” (2003: 66).
	One example is the head of a sunflower, the florets of which form clockwise and counterclockwise spiral patterns, intertwined with and crisscrossing each other. As the florets twist in upon each other, heading toward the center of the flower, there is a specific ratio of the number of florets twisting one way to the number of florets twisting the other. “Amazingly,” Livio remarks, “if you calculate these as ratios (55/34, 89/55, 144/89, 233/144), you find that they get closer and closer to the value of the golden ratio phi!” (2003: 66).
	In 1837, Auguste Bravais, a crystallographer, and his brother Louis, a botanist, discovered that as new leaves sprout forth from the stalk of a growing plant, they advance at a certain angle determined by phi. “By arranging themselves according to an angle determined by phi,” notes Livio, “the leaves can fill the spaces in the most efficient way possible, with the least amount of overlap” (2003: 66).
	Directly related to the golden number is the golden rectangle, where a rectangle’s length-to-width ratio is equal to phi. This was first formulated by the 17th-century mathematician Jakob Bernoulli, who noticed that if you keep making smaller and smaller golden rectangles, each one inside the last one, and then connect certain points as you go inward, you get an inward curving line called a logarithmic spiral. If you then draw a straight line from the point around which the logarithmic spiral forms to any point on the curve itself, that line will always cross the curve at exactly the same angle (Livio 2003: 66-7). This value appears throughout Nature. Duke University biologist Vance Tucker studied falcons for several years and found that when they bank they follow a slightly curved trajectory toward their prey, rather than diving straight down. This curved dive matches Bernoulli’s logarithmic spiral (Livio 2003: 67). Livio notes:
Nature just loves logarithmic spirals. You can find them in phenomena ranging from the shell of the chambered nautilus to hurricanes and spiral galaxies. Sometimes, as in the case of the nautilus, they are a natural outcome of a pattern of additive growth. And it is through that pattern that the golden ratio is intimately related to the Fibonacci sequence, a celebrated series of numbers discovered by the early thirteenth-century Italian mathematician Leonardo of Pisa, known as Fibonacci (2003: 67).
	The Fibonacci sequence goes: 1, 1, 2, 3, 5, 8, 13, 21, 34, 55, 89, 144, 233, etc., in which each number is equal to the sum of the two preceding numbers: 1+1=2; 1+2=3; 2+3=5; 3+5=8; 5+8=13; 8+13=21; 13+21=34; 21+34=55; 34+55=89; 55+89=144; 89+144=233. This exactly matches the ratio of the sunflower florets. The higher you go with Fibonacci numbers, the closer you approach the exact value of phi (Livio 2003: 67-8). Livio remarks:
Thus Fibonacci numbers are a kind of golden ratio in disguise, and they, too, pop up in the most unexpected places. One is in the microtubules of an animal cell, which are hollow cylindrical tubes of a protein polymer. Together they make up the cytoskeleton, a structure that gives shape to the cell and also appears to act as a kind of cell ‘nervous system.’ Each mammalian microtubule is typically made up of thirteen columns, arranged in five right-handed and eight left-handed structures (5, 8, and 13 are all Fibonacci numbers). Furthermore, occasionally one finds double microtubules with an outer envelope made up—you guessed it—of 21 columns, the next Fibonacci number (2003: 68).
	The spiral arms of many galaxies are close to logarithmic spirals. Also, a spinning black hole can change from heat-up to cool-down phase only when the square of its mass is exactly equal to phi times the square of its angular momentum (Livio 2003: 68). Livio comments on this:
This seemingly magical appearance of phi stems from another unique mathematical property of the golden ratio: its square can be obtained simply by adding 1 to phi (you can check that statement with a pocket calculator) (2003: 68 [emphasis added]).
	The occurrence of the golden ratio throughout Nature is powerful evidence for an intelligent designer who created this huge computer program known as the Cosmos.
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7. Life Is Not Here by Chance

One of the fundamental tenets of the theory of evolution is the belief that the alleged upward development from non-life to primitive life, and from primitive life to more advanced life, is the result of pure, random chance. Biologist Mahlon B. Hoagland, president and scientific director of the Worcester Foundation for Experimental Biology and an evolutionist, put it most succinctly. Co-discoverer, along with Paul Zamecnik, of transfer RNA in 1956, Dr. Hoagland stated that
chance plays the tune in evolution. How DNA will be altered by mutation is a matter of chance. What characteristics of a pair of parents will appear in offspring by sex-mixing of DNA is a matter of chance. The meeting of mating pairs is a chance occurrence. And what environment will be making the selection of changed organisms is in the hands of chance. Thus are the roots of all of life buried deep in chance (1978: 78-9).…One of the problems in comprehending evolution derives from one’s seeing changes that seem purposeful, when, in fact, the mechanism involves only chance events (Ibid. 87 [italics original]).
He further wrote that 
every step in evolution is a chance—and therefore unpredictable—event. All living creatures, humans included, are products of an enormously large series of chance events. It may be said that in the particular form in which we humans find ourselves today, we are incredibly improbable! Another way of saying this is that if evolution started all over again on the same earth and under the same conditions, the chance of producing humans again would be infinitesimally small (Hoagland 1978: 90).
	Echoing Prof. Hoagland’s thought is the late Dr. Stephen J. Gould, professor of biology, geology, and the history of science at Harvard and the world’s leading advocate of the theory of evolution. Regarding the Burgess Shale fossils, which show that the earliest life-forms appeared suddenly, Dr. Gould stated: 
Wind back the tape of life to the early days of the Burgess Shale. Let it play again from an identical starting point, and the chance becomes vanishingly small that anything like human intelligence would grace the replay (Gore 1993: 126).
Despite these claims, scientists are beginning to recognize the extreme unlikelihood of chance being the driving force behind the origin and development of life. Francis Hitching, a member of the Royal Archaeological Institute and the Prehistoric Society of England, speculating on what happened in the Cambrian Period, when the first life appeared suddenly in the fossil record, noted that
the current theory of an accidental, random union of protein molecules in a warm pond to form the first life leaves unanswered the crucial question of what sudden event caused the single-celled creatures to develop into highly complex multicellular ones; and what evolutionary or biological mechanism there was to permit this to happen. In a sense, it just pushed the problem back earlier in time. The origin of multicellularity remains ‘the enigma of palaeontological enigmas’ (1982: 19).
	Other scientists are coming to the same conclusion. Dr. Michael J. Behe, a biochemist at Lehigh University, discovered that even the simplest chemical compounds from which all life sprang—the building blocks of life—are “irreducibly complex,” and that such mind-boggling complexity effectively rules out chance as the cause of life as we know it. He writes in his book Darwin’s Black Box: The Biochemical Challenge to Evolution:
Despite comparing [gene] sequences and mathematical modeling, molecular evolution has never addressed the question of how complex structures came to be. In effect, the theory of Darwinian molecular evolution has not published, and so it should perish (1986: 186).
Prof. Behe is not alone, as the Boston Globe reported in 1993: 
Some evolutionary biologists conclude that the development of complex, conscious life was all but inevitable—and, perhaps, the result of a grand design (Flint 1993: 1)....Advances not only in cosmology but in other fields have contributed to the interest [in Intelligent Design], scientists say. Some evolutionary biologists, for example, have been grappling with the question of how the molecules that led to intelligent, self-aware living things first formed—and a consensus is growing that it wasn’t entirely random. ‘Discoveries in biology in the last 30 years present a whole new world view, a whole new stage on which to think about origin and creation,’ said Ursula Goodenough, a geneticist at Washington University in St. Louis (Ibid. 12).
	After decades of convincing people that chance was the all-powerful mover behind evolution, advocates of Darwin’s theory are now trying to backpedal, saying that chance was never the prime mover all along. Yet how can we believe them, when they’ve been wrong for so long? The conclusion appears inevitable—“chance” was not the cause of life on Earth.
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SECTION II: SCIENTIFIC OBJECTIONS TO GENESIS

1. “Without Form, and Void”

	According to Gen. 1:2, planet Earth began its existence in a physical state that is described as “without form, and void.” That celestial bodies begin their lives in an inchoate, formless state (scientifically referred to as a “diffuse nebula”) has recently been confirmed by astronomers. Originally postulated by the famous astronomer Dr. Edwin Hubble in the early part of the twentieth century, the theory that stars and planets start out as void, nebulous clouds of matter has received photographic confirmation. In the mid-1990’s, the Hubble Telescope, named after the very astronomer who had first postulated the existence of these clouds, sent back pictures of celestial bodies being formed from gargantuan clouds of diffuse matter amid the constellation Orion. The December 1995 issue of National Geographic featured some of the Hubble’s amazing photographs of this so-called “Orion Star Factory.” The caption accompanying the pictures reads:
‘The chaotic material of future suns,’ wrote British astronomer William Herschel when he viewed the Orion nebula in the 1780s—an instinctive description of Orion’s role as a star birthplace. Inside a dense molecular cloud, clumps of hydrogen and dust, like lumps in oatmeal, contract under their own gravity. Pressure in a clump heats its core to nuclear ignition—releasing energy that halts the proto-star’s collapse. As it drifts away from the molecular cloud, the proto-star carries its own flattened remnant cloud of dust and gas. Inside the remnant cloud is a protoplanetary disk: the proto-star ringed by a denser accretion disk of dust, swirling around the star’s gravitational center (Reston 1995: 99).
	Later images from the Hubble provided still more eyewitness evidence to Gen. 1:2, this time focusing on the Eagle Nebula. The April 1997 issue of National Geographic featured photographs of this formation, which were accompanied by the following caption:
The miracle of star birth unfolds in the Eagle Nebula. Deep inside the pillars of dense, cool gas and dust—the tallest one [pictured] here measures three light-years in height—molecular hydrogen and dust condense into lumps that contract and ignite under their own gravity to become stars. Ultraviolet light from other stars is evaporating the pillars, leaving the embryonic stars enveloped in their own thick clouds of gas (Newcott 1997: 17).
These diffuse nebulae also produce planets, as Gen. 1:2 suggests. R. Paul Butler, an astrophysicist at the Carnegie Institution of Washington’s Department of Terrestrial Magnetism, writes:
We already know that planets form in the disks of gas and dust that surround young protostars. (Such formations have now been directly observed around most of the nearby young stars by ground-based telescopes and by the Hubble Space Telescope.) The disk swaddles the protostar for its first few million years of existence These “first few million years of existence” are based on faulty assumptions, which will be discussed in a later section of this course packet. and is then shed like a cocoon when the newly ‘turned on’ star emerges, its nuclear furnace igniting and literally blowing away the remaining gas and dust (2000: 67-8).
At the dawn of the 21st century, astrophysicist Thomas Greene of NASA’s Ames Research Center and his colleagues were able to gain even further insight into the formation of stars and planets from the formless and void state. He wrote that
the field of stellar embryology has recently turned a corner as an observational science. Although visible light is unable to penetrate the dusty cloud that swaddles a prenatal star, the longer wavelengths of infrared radiation can easily slip through the dust and so escape the inner confines of the cloud. Such radiation has been detected for decades, but until recently infrared telescopes have lacked the sensitivity and resolution to provide detailed information about the youngest prenatal stars, the protostars. With the development of giant telescopes and extremely sensitive infrared detectors in the past decade, astronomers have now been able to observe these secluded stellar embryos. My colleagues and I have been among the privileged few to witness some of the earliest stirrings of a star’s life (Greene 2001: 316 [italics original]).
	Thanks to his team’s observations, Greene was able to give a blow-by-blow description of the formation of heavenly bodies from their original, inchoate form:
The process of making a star begins inside enormous clouds of interstellar gas and dust (2001: 316)….Giant molecular clouds are supported against their weight by thermal pressure, turbulent gas motions and magnetic fields within, but at some point their dense cores become gravitationally unstable and begin to collapse. The center of the collapsing core becomes a protostar, which, as the name suggests, is the first step toward stardom….Throughout this period, the protostar progressively increases in density as it shrinks in size. The infalling material, which had been rotating relatively slowly around the dense core, begins to speed up as the radius of the protostar decreases (Ibid. 318).
	According to Greene, as the infalling material continues to speed up, any matter moving slowly will fall into the protostar, while fast-moving gas and dust remain outside the protostar in an orbit. Eventually, the infalling material will either all fall into the protostar or remain permanently in orbit. At this point, the protostar has become a pre-main-sequence or PMS star (Greene 2001: 318). The remaining dust and gas that are orbiting this young star, which never fell into the star itself, become what is called a protoplanetary disk, with the PMS star at its center. “In some instances,” Greene remarks, “a few large bodies may continue to orbit the star in a remnant debris disk. The planets, moons and asteroids of our solar system all had their beginnings in such a disk” (2001: 319).
	Greene was able to make these observations thanks to such huge telescopes as the 3-meter NASA Infrared Telescope Facility, the 3.8-meter United Kingdom Infrared Telescope, and the 10-meter Keck II telescope. Along with Charles Lada of the Smithsonian Astrophysical Observatory, Greene was able to use these monster telescopes to pierce the “veils” that have traditionally obscured the viewing of protostars. These “veils” come about by protostars’ very nature—celestial bodies being formed from dark clouds of matter. It was these clouds that made it so difficult to see protostars being formed. However, with the more powerful telescopes, and with these instruments’ ability to detect infrared, Greene and Lada were able to observe star formation in the dark clouds near Rho Ophiuchi (Greene 2001: 322). The “lives” of celestial bodies, thus, can be observed firsthand as starting out “without form, and void.”
	Initially, there had been one major objection to these discoveries: the heat of the condensing molecules in these diffuse nebulae should have caused the molecules to fly apart, not come together. The problem appears to have been solved, as Discover magazine reported in 1997: “Astronomers have speculated that water may be the key ingredient to a successful stellar birth. Water molecules in interstellar clouds might absorb enough heat to allow the cloud to continue to collapse and form a star” (Anonymous 1997: 14). The journal went on to report that three physicists, Daniel Zajfman and Oded Heber of the Weizmann Institute of Science in Israel and Lars Andersen of the University of Aarhus in Denmark,
decided to make a simplified model of an interstellar cloud to see how much water would be made. They injected some hydronium [made of hydrogen and an oxygen ion] into a particle accelerator and brought it up to the temperatures and pressures found in a typical cloud. They then merged the hydronium with a beam of electrons and measured how often hydronium converted into water. It turns out to occur about a third of the time, says Zajfman, more than enough to rid collapsing interstellar clouds of their excess heat (Anonymous 1997: 14).
	This discovery would go a long way in explaining the Bible’s mention of water in space (Ps. 148:4) and its connection to the creation of our planet (Gen. 1:6-7, 2 Pe. 3:5). This huge amount of water, so necessary to Creation in the Genesis worldview, is all over the Universe in huge amounts. In the late 1990’s, the Harvard University Gazette published two articles on the discovery of vast amounts of cosmic water that is intimately connected to the formation of celestial bodies. The first, in April 1998, reported that a team of American astronomers had discovered “a large concentration of water vapor within a cloud of interstellar gas close to the Orion nebula. The concentration is 20 times larger than that measured previously in other interstellar gas clouds and may provide an important clue to the origin of water in the solar system” (Anonymous 1998: 11).
	These observations were made in 1997 by an instrument known as the Long Wavelength Spectrometer. Gary Melnick of the Harvard-Smithsonian Center for Astrophysics, a member of the research team, stated:
For reasons that aren’t entirely understood, when stars are born, their birth is accompanied by a strong outward wind of gas and dust. When this outflowing material eventually impacts the surrounding gas, the shock waves that are created compress and heat the gas. The water we observe is rapidly produced in this warm dense gas….For the past 25 years, astrophysicists have been predicting that whenever the temperature exceeds about 200 degrees Fahrenheit, chemical reactions will convert most of the oxygen atoms in the interstellar gas into water. And that’s exactly what we’ve observed in Orion (Anonymous 1998: 11).
	The second Gazette article reported in February 1999 on even more evidence for the gargantuan amount of water that permeates our Cosmos, and how this water is connected to the formation of celestial bodies, as the Bible suggests:
The universe, it seems, is full of water. That’s the message being beamed to Earth from a new space-based radio telescope. Launched into orbit on Dec. 5, 1998, the Submillimeter-Wave Astronomy Satellite (SWAS) is for the first time detecting vast amounts of water vapor hidden in the dark pockets of our galaxy. The findings confirm what astronomers suspected, but have been unable to prove from the ground (Simmons 1999: 1).
	Melnick stated that “we’re seeing water everywhere we look” (Simmons 1999: 1). SWAS was designed to probe the interstellar clouds where celestial bodies are formed. A single one of these clouds can span hundreds of trillion of miles and contain enough mass to create hundreds of thousands of stars and planets (Simmons 1999: 10). These various discoveries demonstrate that the claims of early Genesis as to the formation of celestial bodies are, from a strictly scientific standpoint, perfectly plausible.
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2. Was There Light before Stars?

Genesis 1:3 states, “And God said, Let there be light: and there was light.” Critics have made the claim that, since stars were not created until verse 16, verse 3 must be in error. After all, how could light come into existence if stars—the very things that create light—had not yet been created? A closer examination of verse 3, combined with recent scientific discoveries, may provide the answer.
According to a careful reading of verse 3, light was created as the result of God’s voice: “And God said, Let there be light.” Science has demonstrated that light can be produced purely from sound, and not exclusively from light-giving sources such as stars. Physicists Keith Weninger, Seth J. Putterman, and Bradley P. Barber of the University of California – Los Angeles performed a remarkable experiment that has confirmed the existence of sonoluminescence—light created from sound. Science News reported:
Bombarded with an intense sound wave, a small gas bubble suspended in water can emit a string of extremely short, bright pulses of light. Known as sonoluminescence, this conversion of sound into light occurs during the rapid and violent contraction of the bubble as it oscillates in step with the sound wave (Peterson 1996: 214 [emphasis added]).
Discover magazine added:
In a process called sonoluminescence, sound waves cause an air bubble in water to pulsate 20,000 times a second. Each collapse can create a miniature pressure front inside the bubble, which emits a tiny white glow believed to be much hotter than the surface of the sun (Saunders 1999: 50).
A later issue of the same journal reported:
As strange as it may seem, cosmologists believe that before the primordial fog [of the early Universe] cleared, before light could travel unhindered through space, sound waves reverberated freely throughout the universe. The sound waves may have originated in the first instant of the universe’s life, when the cosmos underwent an extraordinary expansion (Folger 2000: 48).
	Still later, Discover provided even more evidence for the above finding, reporting on two experiments publicized in April 2001, which demonstrated that, in its earliest stages,
the cosmos was ringing like a set of chimes. During that early era, a soup of hot subatomic particles sloshed around like water in a tub, flowing into relatively dense regions of space and flowing out again when the heat from compression overwhelmed the pull of gravity. This push-and-pull battle set off soundlike oscillations all over the universe (Winters 2002: 67).
	Even still, God did not speak light into existence until Gen. 1:3. That means that the Universe was totally dark until then. Cosmologists note that, at its incipience, the Universe was pitch black and devoid of light. Charles Liu, an astrophysicist with the Hayden Planetarium and a research scientist with Barnard College’s Department of Physics and Astronomy, stated: “During the early part of its existence, our universe was so small and dense that light and matter intertwined; space was hot, dark, and ionized—filled with charged particles” (2002: 72 [emphasis added]).
	At some later point, astronomers say, “decoupling” took place. That is, matter and energy, originally one, became separate. “Although the universe was no longer hot or ionized,” remarks Liu, “it was still dark.” He referred to this period as “the universe’s Dark Age” (Liu 2002: 72). Xiaohui Fan of the Steward Observatory at the University of Arizona – Tucson, using the same terminology, mused: “When did the first generation of galaxies and quasars form? How did these first sources of light end the cosmic ‘dark ages’?” (2003: 752). The journal Science pointed out that the Universe’s earliest phase “was a time of great darkness and commotion” (Chin 2003: 19). Astronomers have examined quasars to try and figure out when the “Dark Age” ended. Liu explains:
Quasars work like cosmic spotlights, revealing the presence of atomic hydrogen. In recent months, researchers at Caltech, UC Berkeley, and Princeton have all found hints of a boundary between opaque and transparent space. Their results suggest that the reionization of the cosmos occurred when the universe was 6-7 percent of its current age (2002: 72).
	According to additional findings, the cosmic microwave background (CMB) radiation that flooded the Cosmos soon after the theorized Big Bang was infrared. “To human eyes,” remarked Jordi Miralda-Escudé of the Department of Astronomy at Ohio State University, “the universe would then have appeared as a completely dark place….The Dark Age ended when the first stars were formed” (2003: 1905).
	Astronomers have proposed that a group of ancient, massive stars ended the cosmic Dark Ages by ionizing hydrogen and helium atoms, “lighting up the universe for the first time since the Big Bang” (Cowen 2003: 329). Thanks to these amazing advances in the science of astronomy and astrophysics, another objection to the scientific plausibility of early Genesis vanishes.
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3. Was the Earth Formed before the Sun?

Gen. 1:16 states that the sun was created after the Earth. This would appear to contradict prevailing scientific theory, which posits that the sun appeared first. Skeptics claim that a planet simply cannot exist without a sun to revolve around. However, recent astronomical observations have shown that this objection is not necessarily valid, as science writer Kathy A. Svitil reports:
Maria Rosa Zapatero Osorio of the California Institute of Technology and her colleagues just spotted 18 solitary planets, inexplicably not circling any stars, in a young stellar cluster in Orion. These gaseous giants are doomed to a life of eternal darkness [like Earth, before light was created in Gen. 1:3]. Scientists are not sure why they exist; according to the prevailing models, planets can form only around stars (2000: 19 [emphasis added]).
	In other words, this proves that a planet without a sun to revolve around is a perfectly natural occurrence. Further evidence for these unique planets has been gathered by astronomers Jarrod R. Hurley and Michael M. Shara of the American Museum of Natural History. They write of
the discovery of a few dozen extrasolar planets that are not affiliated with any star at all. These so-called ‘free-floating planets’ are among the most controversial objects yet found in the search for other worlds….[S]ome of the free-floating planets appear to be no larger than Jupiter, but their very existence challenges the traditional notions of what a planet is—a substellar object that orbits the star around which it formed (2002: 140 [italics original).
	The two scientists then proceeded (unwittingly) to tie in the formation of the Earth with Gen. 1:2, which indicates that our planet began its celestial existence “without form, and void.” As discussed previously, scientists have observed stars and planets coming into existence in this manner, coalescing into solid spheres from diffuse nebulae. If both Gen. 1:2 and 1:16 are right, then Earth was a “free-floating planet” (since it came into existence before the sun was created) that coalesced from a “formless and void” state. Hurley and Shara report that
investigations of low-mass objects in star-forming regions eventually led to more discoveries in 2000. In the spring of that year a British pair, Philip Lucas and Patrick Roche, reported perhaps 13 free-floating candidates in the heart of the Orion Nebula (M42), a star-forming region 1,500 light-years away. According to the authors, several of these objects were below 13 Jupiter masses (2002: 142)….Shortly after the Lucas and Roche discoveries, a second group of astronomers reported the detection of free-floaters in another part of the Orion constellation. Maria Rosa Zapatero Osorio, now at the California Institute of Technology in Pasadena, and her colleagues discovered 18 faint, red free-floaters in long-exposure images of a cluster near the star Sigma Orionis. The region is only about 1,000 light-years from Earth and is home to a nest of newborn stars… (Ibid. 143).
	Later studies by Lucas and Roche provided yet another link between “free-floaters” and the formation of planets within diffuse nebulae. As already discussed, astronomers have discovered that water plays an integral role in the transformation of planets from a “formless and void” state to full planethood. This is probably why Gen. 1:6-7 indicates that water was a major factor in the creation of celestial bodies. Hurley and Shara have noted that
Lucas, Roche and colleagues came back in the autumn of 2001 with results they say confirm their earlier observations that the free-floaters do indeed lie within the Orion Nebula, and so must be planet-sized objects. Their spectroscopic studies of the Orion free-floaters indicate the presence of water, suggesting that the objects are young (about one million years old [according to conventional but flawed star-dating techniques]) and of low mass. At this point they believe they have found about 15 planetary mass free-floaters (2002: 143).
	In other words, free-floating planets are formed without the benefit of a parent star (Gen. 1:16), and they begin their lives formless and void in a diffuse nebula such as Orion (Gen. 1:2), and water is deeply involved in their formation (Gen. 1:6-7).
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4. Biblical and Scientific Facts about Our Atmosphere

Stephen Jay Gould Harvard University was, until his recent death, the world’s leading proponent of the theory of evolution and a staunch anti-Creationist. In the July/August 2000 issue of Natural History, he wrote a column dismissing Genesis One as a “creation myth.” In order to explain why Gen. 1:7 mentions waters above the firmament (that is, in the atmosphere), Prof. Gould posited the following theory:
Our ancestors did not understand that ocean surfaces evaporate to form clouds that return water as rain. Thus for them, the location of life-giving water in two maximally separated realms—at their feet in rivers and seas, and from the upper reaches of the sky as rain—must have generated a major puzzle demanding resolution at the fundamental level of creation itself (Gould 2000: 28).
Because our primitive ancestors could not figure out that bodies of water evaporate back into the atmosphere, Gould is claiming, they had to invent a creation “myth” that mentioned a large body of water in the atmosphere as the source of rain.
The fatal flaw in this theory is that, while “our ancestors” may not have known about the unobservable fact of evaporation, and about the connection between atmospheric water and the water found on the surface of the planet, the divinely inspired authors of the Bible were well acquainted with these facts. An outstanding example of this is Job, who was aware of the true nature of clouds: “[God] maketh small the drops of water: they pour down rain according to the vapour thereof: which the clouds do drop and distil upon man abundantly” (Job 36:27-28). In the original Hebrew, the term “maketh small” is gara‛, which is also translated, in the very same chapter, as “withdraw”—Job 36:7 states that God “withdraweth [gara‛] not his eyes from the righteous.” In Ec. 3:14, the same Hebrew word is used in the sense of “taking away.” In other words, Job is saying that clouds consist of evaporated water which has been “withdrawn” or “taken away” from the surface of the planet—taken back to the clouds in distilled form, and then dropped again as rain on the face of the Earth.
Additional insight into the scientifically correct nature of our atmosphere and its water can be found in Ec. 1:6-7, where Solomon wrote: “The wind goeth toward the south, and turneth about unto the north; it whirleth about continually, and the wind returneth again according to his circuits. All the rivers run into the sea; yet the sea is not full; unto the place from whence the rivers come, thither they return again.” This ocean-centered, earth-wide system of interconnected wind and water is known to modern science as the hydrologic cycle. Frank Press of the National Academy of Sciences and Raymond Siever of Harvard write:
Not only is our planet very watery, but gravity ensures that it will stay that way. Although much water is moved around from one place to another, the total is conserved. The hydrologic cycle is a simplified description of the ways in which waters move from one place to another and of the amounts transported.
The external heat engine of Earth, powered by the sun, drives the hydrologic cycle at the surface. It does so mainly by evaporating water from the surface of the warm oceans of the tropics and transporting it by winds, themselves driven by the temperature differences between the hot and cold parts of the globe. The water in the atmosphere condenses to clouds and eventually falls as rain or snow [Job 36:27-28]. Much of the rain soaks into the ground by infiltration to form groundwater [Is. 55:10a]. What does not soak in collects as runoff, which finds its way into streams and rivers and runs back into the oceans [Ec. 1:7]. Some of the water in the ground may return directly to the atmosphere by evaporating through the soil surface (1982: 130-1 [emphases original]).
Yes, there is indeed a gargantuan amount of water in our atmosphere, as Gen. 1:7 states. And yes, the ancients did not know where it came from, because they could not detect evaporation with the unaided eye. Job and Solomon, however, benefiting from the gift of divine inspiration, were well aware of the hydrologic cycle and of the fact that atmospheric water derives from the invisible evaporation of water from the Earth’s surface. Given these facts, there is no need to postulate elaborate theories claiming that the Creation account found in the Book of Genesis is unscientific, and that this account includes a mention of atmospheric water only because “our ancestors” couldn’t think of any better explanation for the fact that rain comes from the sky.
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5. Where Did Cain Get His Wife?

	One of the most frequent questions skeptics ask is, “Where did Cain get his wife?” The answer appears in Genesis 5:4: “And the days of Adam after he had begotten Seth were eight hundred years: and he begat sons and daughters.” During his long lifetime, Adam begat a large number of offspring of both genders, so there were plenty of women from whom Cain could have chosen a wife.
	One might recoil at the thought that Cain married his own sister, but we must keep in mind that there literally was no one else available with whom to fulfill God’s command to “be fruitful and multiply” (Gen. 1:28). One might also raise the objection that such close inbreeding would cause serious genetic defects. This is only partly true. In Bradford, England, there is a large but extremely close-knit Pakistani community that practices inter-cousin marriages. There is a high rate of genetic defects among their children, often leading to early death, because of what geneticists call “deleterious recessives”—genes that carry the potential for dangers such as cystic fibrosis and sickle-cell anemia (Conniff 2003: 62).
	However, inter-cousin marriages can also be beneficial. For generations, the hugely successful Rothschild banking family practiced intermarriage among cousins in order to preserve the family’s penchant for financial brilliance. The billionaire du Pont family in America practiced the same thing for the same reasons. Albert Einstein married his first cousin (Conniff 2003: 60-2). In 2002, University of Washington genetic counselor Robin L. Bennett, president of the National Society of Genetic Counselors, reported in the Journal of Genetic Counseling that children of first cousins face only a 2-3% higher risk of birth defects than the rest of the population, making them about as risky genetically as babies born to women 41 years old. According to the science journal Discover, the negative attitude toward inter-cousin marriage is not based on science but is “a heritage of early evolutionists with misguided notions about the upward march of human societies” (Conniff 2003: 62).
	A study of first-cousin marriages in 19th-century England conducted in 1960 by C.D. Darlington, a geneticist at Oxford University, showed that married cousins produced twice as many great-grandchildren as did outbred couples (Conniff 2003: 63). This is directly relevant to the subject at hand: God’s order to the first humans was to “be fruitful and multiply,” which meant that high fertility was of the utmost importance, and Darlington’s study showed that inter-cousin marriage increases fertility. Why, then, the problem with the Pakistanis in Bradford? Discover explains:
The consequences of inbreeding are unpredictable and depend largely on what biologists call the founder effect: If the founding couple pass on a large number of lethal recessives, as appears to have happened in Bradford, these recessives will spread and double up through intermarriage. If, however, Mayer and Gutle Rothschild [the founding couple of the inbreeding Rothschild dynasty] handed down a comparatively healthy genome, their descendants could safely intermarry for generations—at least until small deleterious effects inevitably began to pile up and produce inbreeding depression, a long-term decline in the well-being of a family or a species (Conniff 2003: 63).
	Again, this is highly important to the subject at hand. Adam and Eve were created genetically perfect (Gen. 1:31), and were later made imperfect, as was the whole of Creation, by the Fall (Gen. 3:17-19, Rom. 8:22). Despite the Curse, Adam and Eve still must have had comparatively pure genes, which they passed down to Cain and his siblings. One generation was not enough time for the First Family’s genes to develop deleterious recessives, as would later be the case with the Pakistanis of Bradford. In other words, Adam and Eve were like Mayer and Gutle Rothschild, passing on relatively pure genes to their offspring, enabling those offspring to interbreed without much fear of lethal recessives wreaking havoc among their children. This is probably why the section of the Mosaic Law that deals with incest (Lev. 20:11-21) does not forbid cousins to marry.
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SECTION III: PROBLEMS WITH CONVENTIONAL DATING METHODS

1. New Discovery Challenges Star-Dating Techniques

The core argument used against the Biblical model of a young Universe is the belief that stars are billions of years old. This belief is based on unproven assumptions that cannot be tested empirically. Despite the self-evident flimsiness of current dating methods, they are nonetheless used as effective weapons against the plausibility of a young Universe, since the dates arrived at by astronomers are consistently those of extremely ancient stellar bodies.
A recent find has demonstrated the faultiness of this dating system. A team of astronomers, using the orbiting Chandra X-ray telescope, has discovered that a particular pulsar (a collapsed star that emits regular bursts of energy) was a remnant of a supernova reported by Chinese astronomers in 386 AD. (When a star approaches the end of its stellar “life,” it explodes into a supernova; in some cases, these supernovae can be seen from Earth with the naked eye.) “This connection,” reported the Boston Globe, “proved that the pulsar was dramatically younger than once believed—less than 2,000 years old rather than 24,000” (Chandler 2001: A11).
The earlier, incorrect estimate of the pulsar’s age was a product of the faulty logic traditionally used by astronomers to date stellar bodies. Victoria Kaspi of McGill University, one of the members of the team that discovered the pulsar’s correct age, commented, “Determining the true ages of astronomical objects is notoriously difficult. For this reason, historical records of supernovae are of great importance” (Chandler 2001: A11).
The Globe went into further detail as to how unreliable traditional old-universe dating methods have been: “Until now, the only way to figure out the age of pulsars was by measuring how fast they are spinning, and the rate at which the spinning is slowing down. By extrapolating backwards to the estimated spin rate when the pulsar was born, this allows an estimate of their present ages. But the new discovery shows that this method can be way off, and shows [that] the process must be more complicated than astronomers have yet been able to analyze” (Chandler 2001: A11 [emphasis added]).
Astronomer David Helfand, a pulsar expert at Columbia University, said the new findings are “a little disquieting.” According to the Globe, Helfand’s disquietude stems from the fact that the young date for this allegedly old pulsar “undermines what the specialists in the field thought they knew” (Chandler 2001: A11 [emphasis added]).
This is the central flaw in old-earth and old-universe logic: scientists who believe in evolution (both of the Universe and of life on Earth) derive age estimates from what they think they know, rather than from objective scientific facts. It is no wonder they are “disquieted.”
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2. Scientists Reduce Ages of Celestial Bodies

Similar to the pulsar situation described above is the so-called Veil nebula. The January 2001 issue of Discover reported that images taken by the Hubble Telescope have led astronomers to reduce the age of this formation:
Astronomers believed the Veil, one of the best-studied supernova remnants, was 2,500 light-years away and 18,000 years old. But when astrophysicist William Blair of Johns Hopkins University and his colleagues compared this new [Hubble] image with ground-based photos taken in 1953, they found the consensus was quite wrong. In fact, the Veil nebula is a mere 1,500 light-years away and 5,000 years old. Blair is taken aback: ‘This had been considered the prototypical supernova remnant, and we thought it was well understood’ (Svitil 2001: 18 [emphasis added]).
Another example of the reduction in the age of celestial bodies involves dating closely-packed groups of stars called globular clusters. Brian Chaboyer, who received his Ph.D. from Yale and is now a professor in the Department of Physics and Astronomy at Dartmouth, wrote an article in Scientific American on this subject. In it, he describes a complication in conventional methods for dating these clusters:
[T]heoretical models are approximations of what really goes on inside a star. For several years now, studies of the sun have revealed those limitations. Solar sound waves, for example, indicate that helium is slowly sinking toward the center of the sun….The helium displaces hydrogen, reducing the amount of fuel that the sun has at its disposal and therefore its life expectancy. My colleagues and I have also refined the modeling of other processes such as convection and have improved the description of how the gas responds to changes in pressure and temperature. The net effect has been to reduce the estimated globular ages by 14 percent (Chaboyer 2001: 49, 52 [emphases added]).
There are other problems, as Dr. Chaboyer noted: “The observed brightness of a star depends on its distance as well as its intrinsic luminosity. But measuring distances is one of the most difficult tasks in astronomy….[T]he errors worsen systematically with distance: telescopes working at the limit of their resolution tend to overstate small parallaxes** Parallax is the apparent motion of nearby objects from the viewpoint of a moving Earth, compared with distant objects that do not appear to move. and thus understate distance” (Chaboyer 2001: 52).
To correct this, the European Space Agency in 1989 launched the Hipparcos satellite, which can measure the distance of stars from the Earth with greater accuracy than ever before, including stars ten times farther away from the Earth than earlier instruments could measure (Chaboyer 2001: 52-3). Prof. Chaboyer reported, “The result has been surprising: globular clusters are about 10 percent farther away than previously thought. That makes them intrinsically more luminous and therefore younger” (Chaboyer 2001: 53 [emphasis added]).
What is interesting to note is that the more advanced scientists’ dating methods become, the younger they discover the stars to be, and not the other way around. In other words, improved scientific technology has proven to be the friend of young-universe Creationists, not the enemy. Critics of the Bible have always believed the exact opposite—that the more advanced science becomes, the more it will be able to disprove the claims of the Bible.
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3. How Quickly Did Planets Form?

In the first part of this course, we discussed how recent astronomic observations have corroborated Gen. 1:2, with its claim that the Earth began its existence formless and void. One objection that could be raised to this is that a planet’s development from a formless, void state is said to take millions of years, which would not fit in with the Genesis model of a young Universe. However, a team of astronomers led by Lucio Mayer of the University of Washington – Seattle may have negated this objection.
According to the standard model of planet formation from a spinning cloud of gas, dust, and ice (known as the “core-accretion” model) a planet the size of Jupiter would take about 1 million years to form, with some taking as long as 10 million years. However, direct telescopic observations of protoplanetary disks suggest that these disks don’t last that long, with many of them evaporating too soon to form planets (Cowen 2003: 56; Mayer et al. 2002: 1756). Thomas Quinn, one of Mayer’s colleagues at the University of Washington, stated: “If a gas giant planet can’t form quickly, it probably can’t form at all” (Cowen 2003: 56). “Hence,” Prof. Mayer and his colleagues concluded, “giant planet formation must occur quickly, or such planets would be rare” (2002: 1756). As an alternative, they suggest that
giant planets could coagulate directly in the gas component as a result of gravitational instabilities in a cold disk….[G]ravitational instability would be the prevailing formation mechanism for giant planets because it takes less than a thousand years. Solid cores with masses as low as currently estimated for Jupiter [between 0 and 10 Earth masses] could then form inside the gaseous protoplanets due to dust and planetesimals Tiny celestial bodies that move in planetary orbits. driven there by local pressure gradients in a few thousand years (Mayer et al. 2002: 1756-7).
Mayer and Quinn’s teams set up a computer simulation of the gravitational-instability model of planet formation. After about 350 simulated years, the protoplanets had become clumps of matter that were “comparable to extrasolar planets” in real life. The clumps within the spiral arms of the protoplanetary material collided and fused to form a more massive object, and they did so quickly: “Time steps can be as small as a few hours inside the clumps” (Mayer et al. 2002: 1757). After about 1,000 years, the Jupiter-like simulated planet was complete. These results, the team reported, “are comparable to those of [real-life] extrasolar giant planets in multiple systems” (Mayer et al. 2002: 1758).
Alan P. Boss of the Carnegie Institution in Washington, DC, created a similar computer model. His studies suggest that rapid, gravity-based formation of planets from an original state of being formless and void occurs with non-giant planets as well. Science News reported on his findings:
Boss had been using computer simulations to study the transport of angular momentum, or rotational motion, and mass in the sun’s protoplanetary disk. He was surprised to find that gravity could cause the swirling disk, after just a few orbits about its parent star, to suddenly fragment into clumps as big as a modest-size planet. These clumps would be so massive that they’d continue pulling in more and more material. This model is known as the gravitational-instability model (Cowen 2003: 56 [emphasis added]).
“Ten years ago,” Boss remarked, “we all ‘knew’ that the giant planets formed by core accretion” (Cowen 2003: 58). The journal Science reported on additional evidence supporting Boss’s theory, known as the “top-down” approach. 
A heretical ‘top-down’ alternative posits that gas giants collapse nearly instantly—cosmically speaking—by means of unstable, runaway clumping of gas in the rotating disk.
Score one for the heretics in the latest round of this debate. During a spirited session at the meeting [of the American Astronomical Society], teams of observers presented new data suggesting that protoplanetary disks vanish within a few million years. ‘Nature is telling us we’d better find a new way to make gas giants faster than the conventional wisdom [allows],’ says theorist Alan Boss of the Carnegie Institution of Washington, who champions the top-down approach….The evidence against slow planet formation is compelling, many in the audience agreed. ‘Because of this meeting, I’m now on the fence, where before I was in the orthodox camp,’ says infrared astronomer Dana Backman of Franklin & Marshall College in Lancaster, Pennsylvania. And during her talk, [Joan] Najita [of the National Optical Astronomy Observatory in Arizona] confessed to a potential ‘religious conversion’ to the disk-instability scenario, pending her team’s further work….Boss heard enough comments similar to Backman’s and Najita’s that he feels the tide may be turning. ‘There are lots of giant planets out there, so whatever process makes them has to be very efficient,’ he says. ‘It’s a thought that’s now crystallizing: Nature makes them fast’ (Irion: 1498 [emphases added]).
More and more scientists are coming around. The May 27, 2003 issue of the New York Times reported: “New telescope observations suggest that planets may form around distant stars more rapidly than previously thought” (Wilford 2003: A19). Dr. Elizabeth Lada of the University of Florida and Dr. Karl Haisch of the University of Michigan conducted the observations with radio telescopes. According to the Times, their observations indicate that “large gaseous planets like Jupiter could be getting an equally rapid start” as smaller worlds (Wilford 2003: A19). According to Dr. Lada, “We [astronomers] will have to adjust our theories to understand how planets can form this quickly” (Wilford 2003: A19).
Not only does this provide further corroboration of the claims of Gen. 1:2, but it also furnishes us with general evidence as to the wrongness of traditional, old-universe dating assumptions. In this particular case, what was once assumed to take up to 10 million years has plausibly been shown to take much less time.
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4. The Fatal Flaw in Evolution’s Dating System

One of the chief pillars of the theory of evolution is the dating of fossils. Animal remains found in geological layers of a certain age are deemed to be the evolutionary descendants of animals whose fossils are unearthed in layers considered even older. How do evolutionists date these geological layers? By the fossils found in them! In other words, Fossil Y is considered an evolutionary descendant of Fossil X because Y is found in a geological layer deemed younger than the layer containing X, and this geological layer is deemed younger because it contains the evolutionary ancestor of Fossil Y. 
Biblically-based scientists have always leveled the charge against evolutionists that this method of dating is blatantly self-serving and useless—it uses the fossils to date the rock layers, and the rock layers to date the fossils. Astonishingly, evolutionists have admitted that this is exactly what they are guilty of. A stark example of this can be found in a statement by one of America’s leading paleontologists, Dr. Edwin H. Colbert, the author of numerous books on evolution, dinosaurs, and other ancient life. He was also Curator of Vertebrate Paleontology at the Museum of Northern Arizona and Curator Emeritus at the prestigious American Museum of Natural History. 
In his book The Age of Reptiles, he makes a surprisingly frank admission that the evolutionary method of dating goes in circles. The quote is rather lengthy, but it is so revealing that it must be cited in its entirety. This staunch proponent of evolution wrote: 
The sedimentary rocks which enclose fossils in such variety are found all over the world as sheets of limestone, shale and sandstone of diverse extent and thickness. Originally these were, of course, deposited as horizontal or nearly horizontal beds, by the waters of oceans and lakes, by river and stream currents, by wind, and even by glaciers. During the long history of the earth such sheets of sediments, eventually hardened into layers of rock, are commonly tilted, broken and distorted by immense earth forces—the forces that are usually manifested to us as earthquakes. Moreover, sedimentary rocks are frequently cut by volcanoes and long dikes of volcanic rock that push through them from below. Many sedimentary rocks are removed from the area which they formerly occupied by erosion. Consequently the interpretation of the sediments in which the fossils are contained is a complex and exacting discipline. But such interpretation is of importance if the sequence of the fossils and the consequent evolutionary conclusions as based on this sequence are to be correctly understood. This is the study of stratigraphy, and it involves the correlation of sediments in different parts of a continent and in different parts of the world. Correlation depends primarily upon the restriction of particular fossils to particular sediments. The occurrence of similar or closely related fossils in sediments at two separated localities generally implies a similar or nearly similar age for the beds. By comparing back and forth, by making allowances for distortions of beds or the absence of beds and so on, the stratigrapher builds up a comprehensive picture of the succession of sediments the world over, and the succession of life contained within these sediments. 
What has been said is, in a way, circular reasoning. The ages of sediments are determined by the fossils they contain. The evolutionary sequence of life as revealed by the fossils is determined by the succession of these fossils in the sediments (pp. 29-30 [emphasis added]).
Evolutionists do not seem to be bothered by this gargantuan flaw in their dating methods, even though they openly admit that the flaw exists. Evolutionism rests heavily on interpreting the fossil record as showing a chronological procession of primitive to more advanced life-forms, but this interpretation is bogus because it is based on circular reasoning designed to fit a pre-determined theory rather than the objective facts.
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5. The Unreliability of Some Old-Earth Dating Methods

	Old-earth evolutionists consistently state that their methods of dating the ages of fossils are practically incontrovertible. This forms one of their most formidable weapons against the Biblical model of a young Earth, since their conclusions are held as unarguable facts established by objective, scientific data.
	Closer investigation reveals a different story. Many of the dating methods that claim to provide unarguable evidence for ancient fossils are deeply flawed or based on assumptions rather than facts. One example is the method of measuring the absorption of uranium (U) into fossil human teeth and bones. As archeologists Chen Tiemei and Yuan Sixun of Beijing University found out, the “main difficulty of fossil dating” with this method is that the process by which uranium is absorbed into teeth and bones “has not been fully understood.” They point out that many bones and teeth suffer from a continuous drain of uranium after fossilization takes place, “so the apparent ages might deviate from the true ages. It is very difficult prior to analysis to predict whether a bone or tooth sample is a closed system” (Tiemei & Sixun 1988: 60).
A.G. Latham of the University of Liverpool similarly comments: “[O]ften we do not know when, or for how long, the bone has absorbed U from its environment” (1997: 218). He goes on to note that the results of many studies show that the absorption of uranium is dependent upon many factors, including the type of sediment in which the fossil was found, the acidity of the soil, and ground water history, “as well as on its [the fossil’s] own changing physical and chemical properties” (Latham 1997: 218).
	Latham admits that the only way for this method to work “is to adopt simple assumptions” about uranium absorption. He also points out that age estimates are usually made by assuming that uranium absorption began immediately after burial, and that uranium continued to be absorbed at an unchanging rate from burial to the present (Latham 1997: 218). The problem with this technique is self-evident: it is based on two unfounded assumptions that can never be proven.
	Dating the famous Swanscombe skull has also produced difficulties. Found in England many years ago, this human skull has defied scientific dating techniques. Two scientists, J.C. Barton (Birkbeck College, London) and C.B. Stringer (Natural History Museum, London), measured three separate pieces of the skull using a low-background germanium spectrometer, which dates objects by comparing the ratio of two uranium isotopes found in them. These isotopes were supposed to have come from radioactive ground water that seeped into the skull fragments over time.
Barton and Stringer reported that the results of the three samples “were inconsistent, showing that their exposure to radioactive ground water must have been very different, although they were found close together” (Barton & Stringer 1997: 205). Other problems included uncertainty in the ratio of the two isotopes in the ground water and a lack of knowledge of when the bones actually began absorbing the isotopes. These two problems “prevented the deduction of any reliable dates for these specimens” (Barton & Stringer 1997: 205).
	Other dating methods are equally unreliable. An example is a technique called ESR (Electron Spin Resonance), a method that measures the absorption or “uptake” of uranium into fossil teeth and bones. At the Steinrinne Quarry in Germany, Lower Paleolithic artifacts were found alongside hominid skeletal remains that may belong to an early form of Homo sapiens. Two attempts, one in 1980 and one in 1983, were made to date the finds by using the 230Th/234U method of ESR. A team of German and Canadian scientists reporting on the site commented that it was “striking that the uranium contents of all the samples analysed by Brunnacker et al. (1983) were about ten times lower than that of the single sample analysed by Harmon et al. (1980)” (Schwarcz et al. 1988: 5).
One problem with the dating involved a mineral called travertine, amid which the Steinrinne bones, teeth, and artifacts were discovered. The travertine underwent a set of uranium-series dates, but this created problems with ESR, as the scientists noted: “The ESR dates on tooth fragments calculated on the assumption of early uptake of uranium are systematically younger than the age limit imposed by the uranium series dates.…[T]he Steinrinne beds were progressively cut off from the local groundwater system. This may have resulted in drying out of the sediment in which the teeth were buried, thus lowering the rate of diffusion of uranium into the teeth” (Schwarcz et al. 1988: 13 [emphasis added]).
Another flawed dating method is called thermoluminescence (TL), first developed in 1960. Archaeologist Dr. John Hale of the University of Louisville and his colleagues write: “Thermoluminescence dating (a procedure that uses the small amount of light released during heating to measure the dose of natural radioactivity a ceramic sample has received since it was fired) has its own built-in uncertainties…” (Hale et al. 2003: 133). For example, TL was used on human artifacts found in the floor deposit of the Jinmium rock shelter in northern Australia, yielding a date of 176,000 years before present (Roberts et al. 1999: 365). However, a team of scientists consisting of R.G. Roberts and H. Yoshida of the Department of Earth Sciences, La Trobe University; R.F. Galbraith of the Department of Statistical Science, University College London; J.M. Olley of CSIRO Land and Water, Canberra, Australia; and G.M. Laslett of CSIRO Mathematical and Information Sciences, Melbourne, Australia, reported: “Several researchers were sceptical of the accuracy of these TL ages, with contamination of the deposit by insufficiently bleached [quartz] grains being viewed as a probable culprit” (Roberts et al. 1999: 365).
The team redated the layer by a method called quartz luminescence. This technique entails optical dating of single grains of quartz by estimating the effective dose of ionizing radiation received by each grain at the moment of its burial (this dose of radiation is called the “palaeodose”). The team concluded that “the artefact-bearing sediments were deposited within the last 10,000 years” (Roberts et al. 1999: 365). They further commented:
This time interval is consistent with the radiocarbon chronology but is much younger than previous claims for initial human occupation during the Pleistocene (Roberts et al. 1999: 365 [emphasis added])….Optical dating of individual quartz grains from Jinmium rock shelter has resulted in a major decrease in the estimated depositional age of the sediments and the associated artefacts. Levels dated previously by TL to more than 50,000 years yield optical ages of less than 10,000 years using those grains that had been fully bleached before burial (Ibid. 393 [emphasis added]).
But even quartz luminescence has its flaws. For example, the team reported: “Analysis of individual grains revealed also that the characteristic saturation doses of some grains are unusually high, which may permit dating of deposits older than a few hundred thousand years. Such grain-to-grain differences raise doubts, however, about the validity of using multiple-grain samples to investigate the phenomenology of quartz luminescence” (Roberts et al. 1999: 365). They further commented: “Optical dating of single grains [of quartz] offers a means to estimate the effective dose of ionizing radiation received by individual grains since burial (the palaeodose), and then to infer a burial age for each grain by dividing its palaeodose by the dose rate” (Roberts et al. 1999: 365). In other words, quartz-luminescence dating is based on estimates and inferences, not irrefutable numbers. This is exactly the problem that plagues so many other dating techniques.
It is clear that the dating methods used by evolutionists to maintain a great age for the Earth and the human species are far from perfect, to the point where only assumptions and estimates can be reached, rather than hard facts. What is more, when more advanced methods are employed, they consistently reveal younger ages for fossils, artifacts, and the Earth itself.
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6. The Recent, Catastrophic Formation of the Grand Canyon

Geologists have come to realize two facts about the Grand Canyon long known by Creationists: it is younger than previously assumed, and it was formed catastrophically. The September 30, 2000 issue of Science News reported that geologists are finding “that this epic tale [the formation of the canyon] could be, in fact, a short story, geologically speaking” (p. 218). In the 19th century, scientists had assumed a great age for the canyon. “In the 1930s, however,” stated the journal, “geologists began to accumulate clues indicating the relative youth of the canyon” (p. 218). In that decade, scientists revised the age estimate from hundreds of millions of years down to 40 million years. “Now, however,” the journal reported, “evidence is mounting that the canyon is much younger still” (p. 218).
In 1964, geologists moved the formation date up to between 6 and 11 million years ago, based on findings indicating that the canyon was formed by the rapid joining of two rivers that became today’s Colorado River. “The result,” stated Science News, “would have been a strengthened torrent of water that could carve its way through rock at a faster clip than ever before” (p. 219). Geologist Richard Young of the State University of New York commented, “Fifty years ago, geologists didn’t realize how fast erosion could occur. When there’s a depression in the rock and the river flows through, it can erode incredibly rapidly” (p. 219).
Geologists Francis Gough, Robert Biek, and Grant Willis studied similar canyons nearby, and found that their formation also occurred much more quickly than was previously assumed (pp. 219-20). They based their findings on radioactive dating methods, which still give several million years of age. However, as has been seen, these methods are highly unreliable and are based on a series of unproven assumptions.
The other point made by Science News is that the canyon was formed by the rapid movement of water, bolstering Creationist theories that it was formed by the Genesis Flood. As mentioned, some geologists think the rapid joining of two rivers caused catastrophic conditions that formed the canyon. Other scientists have a similar theory: “[C]ircumstantial evidence is mounting that erosion of the gorge could have been started by the floodwaters of a small lake that stood near where the eastern Grand Canyon sits today, says George H. Billingsley, a geologist with the U.S. Geological Survey in Flagstaff” (p. 220). Geographer Norman Meek of California State University hypothesizes that the lake’s water broke through the edge of the basin containing it, and the resultant outflow “began to gouge the Grand Canyon” (p. 220). Geologist Scott Lundstrom of the U.S. Geological Survey studied gravel deposits at the western end of the Grand Canyon and found support for Meek’s theory. His dates for these deposits mesh with Meek’s date for the overflowing lake scenario. Lundstrom estimates that the catastrophic breach of the lake’s basin released as much as 1,000 cubic miles of water (p. 220).
These dates don’t mesh perfectly with Biblical chronology, since the geologists place the catastrophe at about 5 million years ago. Further, they do not hypothesize a worldwide flood, but an extremely large but local one. Nonetheless, they are moving toward a more Biblically-oriented scenario for the formation of the Grand Canyon. Since the close of the 19th century, they have gone from an extremely ancient, slowly-formed Grand Canyon to one that is considerably younger and that was formed by the catastrophic movement of water.
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