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Calculations That Show Comets Began Near Earth 

If the most clocklike comets can be shown to have begun near Earth with a very high probability (>99%), one can also directly conclude with a high probability that: 

· The hydroplate theory is basically correct.

· Beginning in about 3290 ± 100 B.C., a powerful catastrophe launched massive amounts of rocks and water from earth into space. Some of that material later merged by known forces to become comets.

If these conclusions are shocking to some individuals, here is their challenge: Find the error in the calculations outlined below, or accept the mathematical conclusions. For more details, see "When Was the Flood?" on pages 459–461. 

Step 1: Download from the internet the two papers referenced in Endnote 5 on page 461. They are located at 

http://adsabs.harvard.edu/full/1981MNRAS.197..633Y 

and 

http://adsabs.harvard.edu/full/1994MNRAS.266..305Y 

After reading both papers, set up a workbook in Excel 2007 (or higher) with the following worksheets: 

a. Most Clocklike Comets 

b. True Deviations Squared 

c. Random Deviations Squared 

Data and calculations from worksheets a–b will feed into subsequent worksheets. 

Set up a table in the “Most Clocklike Comets” worksheet similar to Table 34 and fill in all 49 rows. Some cells will require simple calculations. Select any Julian date converter on the internet and become comfortable converting from calendar dates to Julian dates and vice versa. 

	Table 34. Comet Convergence, Most Clocklike Comets (Step 1) 

	  
	A 
	B 
	C 
	D 
	  
	E 
	F 
	G 
	H 

	1 
	Comet  Halley 
	  
	Comet  Swift-Tuttle 

	2 
	Perihelion
Date 

(Calendar Date) 
	Julian Date 
	True Period Based
on Julian Date 
(years) 
	Change in Period 

(years) 
	  
	Perihelion
Date 

(Calendar Dates) 
	Julian Date 
	True Period Based
on Julian Date 
(years) 
	Change in Period 

(years) 

	3 
	-1403 Oct 15.68109 
	1208900.181090 
	  
	  
	  
	-702 Apr 3.28685 
	1464744.786850 
	  
	  

	4 
	-1333 Aug 25.50585 
	1234416.005850 
	69.860013 
	  
	  
	-573 Aug 1.41288 
	1511981.912880 
	129.330965 
	  

	5 
	-1265 Sep 5.39589 
	1259263.895890 
	68.031268 
	1.83 
	  
	-446 Jun 2.14601 
	1558308.646010 
	126.838391 
	2.49 

	6 
	-1197 May 11.23252 
	1283983.732520 
	67.680670 
	0.35 
	  
	-321 Sep 27.65803 
	1604082.158030 
	125.323722 
	1.51 

	... 
	... 
	... 
	... 
	... 
	  
	... 
	... 
	... 
	... 

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	47 
	1910 Apr 20.1785 
	2418781.677710 
	74.423873 
	2.26 
	  
	1862 Aug 23.42278 
	2401375.922278 
	125.186982 
	2.17 

	48 
	1986 Feb 9.4589 
	2446470.958343 
	75.810738 
	-1.39 
	  
	1992 Dec 12.32394 
	2448968.823940 
	130.305046 
	-5.12 

	49 
	Sample Standard Deviation of Period Changes (years): 
	1.56 
	  
	Sample Standard Deviation of Period Changes (years): 
	2.98 

	  
	1 year   =   365.2422 days 


Step 2: Set up a table in the “True Deviations Squared” worksheet similar to Table 35. Designate a row in column B for each of the past 4,000–6,000 years. In column C, calculate the corresponding Julian dates. In columns D and E (for comets Halley and Swift-Tuttle, respectively), calculate the number of days until (or since) that comet’s nearest perihelion. Square that number, and place the sum of those two squared numbers in the corresponding row in column G. Place the minimum of the numbers in column G in cell G1 and the corresponding row number (or year) and calendar date in cells G2 and G3. That is the year in which the three bodies (Halley, Swift-Tuttle, and Earth) were closest to each other. However, the degree of closeness may not be statistically significant. That significance will be determined in Step 3. Plot column G vs. column B (time), as shown in Figure 233. 

	Table 35. Comet Convergence, True Deviations Squared (Step 2) 

  
	  

	  
	A 
	B 
	C 
	D 
	E 
	F 
	G 

	1 
	  
	  
	  
	Comet Halley 

  
	Comet Swift-Tuttle 

  
	Minimum Sum of Squares in Column G: 

  
	1,210 

	2 
	Oldest Known Perihelion 

(Julian Date) 
	  
	  
	1208900.181090 
	1464744.786850 
	Julian Date: 

  
	519968 

  

	3 
	Oldest Period (Julian Days) 
	  
	  
	25515.82 
	47237.13 
	Calendar Date: 
	3290 B.C. 

	4 
	  
	Years Ago 
	Julian Date 
	Deviations from Perihelion Squared (Julian Days)2 
	  
	Sum of Columns
D and E 

	5 
	  
	4000 
	995513 
	85,717,656 
	9,870,112 
	  
	95,587,768 

	6 
	  
	4001 
	995148 
	92,614,162 
	7,708,570 
	  
	100,322,733 

	7 
	  
	4002 
	994783 
	99,777,472 
	5,813,833 
	  
	105,591,305 

	8 
	  
	4003 
	994417 
	107,207,586 
	4,185,899 
	  
	111,393,484 

	... 
	  
	... 
	... 
	... 
	... 
	  
	... 

	2004 
	  
	5999 
	265394 
	377,999 
	339,907,280 
	  
	339,656,279 

	2005 
	  
	6000 
	265029 
	46,714 
	352,907,638 
	  
	352,954,352 


Excel spreadsheets have built in functions that can save you a great deal of time. Consider using the functions: SQRT (square root), STDEV (sample standard deviation), MIN (minimum), and RAND (random number). Also macros can repeat complex operations in milliseconds. 

Step 3: In the “Random Deviations Squared” worksheet, repeat Step 2, but begin each comet’s backward march from a random point on its oldest known orbit instead of its perihelion. With a macro, repeat this process 1,000,000 times (for the time interval 4,000–6,000 years ago) and see what percent of those random trials produced a clustering at least as tight as you got in Step 2. Your answer should be only about 0.6 of 1%. Alternatively, if we began each comet’s backward projection from a random point on its oldest known orbit, we would have to search 333,333 years, on average, to find one clustering that was at least as tight. [2,000/(0.006)= 333,333] 

Step 4:  Calculate the expected error for each comet individually. Those errors can be determined by three different methods: A, B, and C. All give the same answer. Method A, a simple, intuitive approach, will now be explained using comet Halley as an example. 

Method A: Geometric. Visualize a timeline extending back in time from Halley’s oldest known perihelion in 1403.80 B.C. If we tick off exactly 27  69.86-year increments on that timeline, we will be at 3290 B.C.—our best estimate for the time of the flood, but an estimate with some uncertainty on either side of 3290 B.C. We will now find how large that uncertainty is. 

Our best guess for all 27 time increments was the oldest known period (69.86 years), but there is an unknown error, x1, in the first unknown orbital period. That first period, now with a known but slightly different length of 69.86 + x1, becomes our best guess for all earlier periods, making the total error in our 3290 B.C. date for the flood, based just on the length of the first unknown period, 27 times x1. (The random number, x1, will be drawn from a normal distribution with a mean of zero and a standard deviation of 1.56 years.) With that first unknown period now known, we can repeat these steps for the next unknown period. That adds an error of 26 times x2. Generalizing, the expected error for either comet becomes: 

      Total Error = N x1 + (N-1)x2 + (N-2)x3 + ... + 3xN-2 + 2xN-1 + xN 

where N, the number of periods a comet must take in going from its oldest known perihelion back to the best estimate for the time of the flood. For comet Halley, N=27.000. For comet Swift-Tuttle, N=20.000. Because the Total Error above is the sum of N independent random variables, such as Nx1 and (N-1)x2, the standard deviation of the Total Error is 
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For comets Halley and Swift-Tuttle, these values are 130 years and 159 years, respectively. 

Method B: Algebraic. For a particular comet: 

      t0: the Julian date for the oldest known perihelion 

      ti : an estimate of the Julian date for the ith unknown perihelion 

      P0: the oldest known period 

      Pi: an estimate for the ith unknown period 

      xi : the ith random variable from a [0, ] normal distribution of the changes in successive orbital periods of a comet 

t1 = t0 - P0   + x1            P1 = t0-t1 = P0-x1 

t2 = t1 - P1+  x2 = (t0 - P0+ x1) - (P0- x1) + x2 = t0 - 2P0 + 2x1 + x2            P2 = t1-t2 = P1-x2 = (P0-x1) - x2 = P0-x1 - x2 

t3 = t2 - P2+  x3 = (t0 - 2P0 + 2x1 + x2) - (P0-x1 - x2) +x3 =  t0 - 3P0 +   3x1 +2x2 + x3           P3 = t2-t3 = P2-x3 = (P0-x1 - x2) - x3 = P0-x1 - x2 -x3 

                                    ...     

tN = t0 - NP0 + Nx1 + (N-1)x2 + (N-2)x3 + ... + 3xN-2 + 2xN-1 + xN 
Methods A and B produce identical results and have probability distributions that depends on only  and N. 

Method C: Simulation. Instead of working with the long summations in Method B, a computer can generate each xi as a random number from a [0, ] normal distribution and substitute them in the equations: 

      t1 = t0 - P0  + x1                   P1 = t0 - t1 
      t2 = t1 - P1 +  x2                   P2 = t1 - t2
      t3 = t2 - P2 +  x3                   P3 = t2 - t3
                  ...    
      tN = tN-1 - PN-1+  xN 

Each sequence of N random numbers (x1, x2, ..., xN ) will give one simulated date for the flood, which will, in general, differ from 3290 B.C. Thousands of those simulated dates will give us the error estimates for each comet individually (of 130 and 159 years) that were found exactly in Methods A and B. Adding the additional information that both comets formed at about the same time—based on the statistical significance of >99%—allows the combined error estimate for the date of the flood to be reduced to ± 100 years.
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Figure 233: Comet Clustering. The tight clustering of comets Halley and Swift-Tuttle with Earth in 3290 B.C. (as shown above) does not mean that was the year of the flood.  It simply means that 3290 B.C. is the most likely year of the flood, based on these calculations. As shown by the red normal distribution, the flood could have occurred within a hundred or so years of that date. The depth of this downward spike in 3290 B.C., however, is quite unusual. Had the backward projection of Halley and Swift-Tuttle started at a random point on their oldest known orbits instead of at their perihelions, it would take, on average, 333,333 years before a similar tightness of clustering of these three bodies (Earth and comets Halley and Swift-Tuttle) would be found. Is it merely a coincidence that we found a one-in-333,333-year event very near the time of the historical global flood—after a backward search of only 1290 years? 

Also, basic physics tells us that gravitational perturbations are as likely to increase a comet’s period as to decrease a comet’s period; that is, a gravitational body, such as a planet, is as likely to pass in front of an orbiting comet at a certain distance as to pass behind it at that distance. While we may not know how the unknown periods changed, the statistical mean of those changes will be zero; therefore, the mean of the possible dates for the flood is 3290 B.C. 
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Figure 234: Probabilities for Perihelion Passage Dates. We have shown that if comets Halley and Swift-Tuttle had been projected back in time from their oldest known perihelions and with their oldest known periods, both comets would pass perihelion in the year 3290 B.C. Halley would have taken exactly 27 orbits and Swift-Tuttle exactly 22 orbits. 

We also showed how unusual it is for both comets to be so close to Earth in any single year in the 2,000-year window in which almost all Bible scholars place the flood. Such a tight convergence would only happen 0.6 of 1% of the time. Nevertheless, the hydroplate theory explains why they were so close in the year of the flood. 

Of course, each comet’s period would have changed slightly with each orbit, so while the year 3290 B.C. might be our best guess if we had to pick only one year for the comet’s simultaneous convergence with Earth, other years for the three-body convergence are also possible on either side of 3290 B.C. Projecting Halley back 27 orbits and allowing planetary perturbations similar to those seen with Halley’s most recent 45 orbits give us the distribution of possible years shown in Figure A above. Likewise, Figure B above gives the probability distribution of the possible years in which Swift-Tuttle passed perihelion on its 22nd orbit back in time from where we know it was on 702.30 B.C. 

Finally, we have one other piece of information. Given that we are 99.4% confident that Halley and Swift-Tuttle were both near Earth in the same year, we will add the constraint to Figures A and B above that Halley made its 27th perihelion pass in the same year Swift-Tuttle made its 21st perihelion pass. 

It can be shown, with some calculus and probability theory, that distribution C gives the probabilities—for each of the years on either side of 3290 B.C.—that both comets were simultaneously near Earth on a single year. That distribution has a standard deviation (c ) of 
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where Halley’s and Swift-Tuttle’s standard deviation in Figures A and B above were 130 years and 159 years, respectively. 

How Long Would It Take the Moon to Recede from Earth to Its Present Position? 

Evolutionists believe (1) the Earth and Moon are 4.6 billion years old, and (2) with enough time bacteria will change into people. We have all heard some evolutionists say, “Given enough time, anything can happen.” This simplistic attitude overlooks two things. First, most conceivable events will not happen, because they would violate well-established laws of science.1 Second, if 4.6 billion years have elapsed, many things should have occurred that obviously have not. Instead of time being “the hero of the plot,” as one prominent evolutionist stated,2 immense amounts of time cause problems for evolution, as you will now see. 

Most dating techniques, including the majority that indicate young ages, make the three basic assumptions given on page 37. The following dating technique has few, if any, major assumptions. It relies basically on only the law of gravity and one undisputed and frequently repeated measurement. We will look at the forces causing the Moon to spiral farther and farther from Earth. Then, we will see that this spiraling action could not have been happening for the length of time evolutionists say the Earth and Moon have been around. 

It will be shown that if the Moon began orbiting very near the Earth, it would move to its present position in less than 1.2 billion years. Stated another way, if we could run time backwards, in 1.2 billion years the Moon would be so close to Earth that ocean tides would sweep over all mountains. Astronomers who are aware of this problem call it “the lunar crisis.”3  Notice that this conclusion does not say the Earth-Moon system is 1.2 billion years old; it only says that the Earth-Moon system must be less than 1.2 billion years old. If the Moon began orbiting Earth slightly inside the Moon’s present orbit, its age would be much less. Obviously, something is wrong with either the law of gravity or evolutionists’ belief that the Earth-Moon system is 4.6 billion years old. Most astute people would place their confidence in the law of gravity, which has been verified by countless experiments. 

What causes tides?  If the Moon’s gravity attracted every particle in and on Earth with equal force, there would be no tides. Tides are caused by slight differences in the Moon’s gravitational forces throughout Earth.4 As shown in Figure 235, the Moon pulls more on ocean particle A, directly under the Moon, than it does the center of Earth, C, because A is closer to the Moon. Therefore, A, pulled with slightly more force, moves proportionally farther toward the Moon than C, creating a tidal bulge. Likewise, water particle B, on the far side of Earth, is pulled with slightly less force than C. This difference pulls Earth away from B, creating the far tidal bulge. 
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Figure 235: Why the Moon Produces Tides on Earth. 

How does the height of ocean tides relate to the Earth-Moon separation distance (R)?  According to Newton’s law of gravitation, the Moon’s gravitational force pulls on Earth’s center of mass (C) with a force proportional to 1/R2. Water particle A directly under the Moon is one Earth radius (r) closer, so it is pulled by a force proportional to 1/(R-r)2.  The difference between these forces is proportional to  
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Because r is much less than R, the numerator on the right is almost 2rR and its denominator is almost R4. Therefore, the force difference producing tides and tide heights is approximately proportional to 
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Because Earth’s radius (r) is constant, we can conclude that the height of the tides is proportional to 1/R3. For example, if the Earth-Moon distance suddenly doubled, tides caused by the Moon would be only 1/8 as high.5   

How do tides affect the Moon’s orbit and the Earth’s spin rate?  Surprisingly, the tidal bulges do not line up directly under the Moon as shown in Figure 235. This is because the spinning Earth carries the bulges out of alignment as shown in Figure 236. If Earth spun faster in the past, as we will see, the misalignment would have been even greater. 

Let’s think of Earth as composed of two parts: a spherical portion (gray in Figure 236) and the tidal bulges—both water and solid tides.6  Gs is the gravitational force the Moon feels from the spherical portion of Earth. Because Gs is aligned with the centers of Earth and Moon, it does not alter the Moon’s orbit. However, the near tidal bulge, because it is offset, pulls the Moon in a direction shown by Gn, with a tangential component, Fn, in the direction of the Moon’s orbital motion. Fn accelerates the Moon in the direction it is moving, flinging it into an increasingly larger orbit. The far tidal bulge has an opposite but slightly weaker effect—weaker because it is farther from the Moon. The far bulge produces a gravitational force, Gf, and a retarding force on the Moon, Ff. The net strength of this accelerating force is (Fn - Ff). It can also be thought of as a thrust pushing the Moon tangential to its orbit, moving the Moon farther from Earth. This accelerating force allows us to calculate an upper limit on the age of the Moon. Today’s recession rate has been precisely measured at 3.82 cm/yr,7 but as you will see, it was faster in the past. 

Notice, the Moon’s net gravitational pull acting on the tidal bulges steadily slows Earth’s spin. In other words, the Earth spun faster in the past. 
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Figure 236: Rotated Tidal Bulges. 

How does (Fn  -  Ff) relate to the Earth-Moon separation distance (R)?  Using similar triangles,  
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where y is the misalignment distance of each tidal bulge, mb is the mass of each tidal bulge, m is the Moon’s mass, and G is the gravitational constant.  Solving for (Fn - Ff) 
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Equation 1b showed that the mass of a tidal bulge, mb, is approximately proportional to 1/R3, that is 
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where C1 is the constant of proportionality. Therefore 
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The velocity of the Moon (or any body in a circular orbit) is 
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where M is Earth’s mass (or the mass of the central body). 

Differentiating both sides with respect to time (t) and solving for [image: image14.jpg]


gives 
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Because the Moon’s tangential acceleration, [image: image16.jpg]
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, which is known from equation (2) 
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The slight displacement of the tidal bulge (y), as mentioned earlier, is proportional to the difference in the Earth’s spin rate () and the Moon’s angular velocity (L). In other words, 
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Substituting (4) into (3) and replacing the product of all constants by C gives 
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C is found by using today’s values (subscript t) 
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Kepler’s third law shows how ( - L) varies with R: 
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Applying the law of conservation of angular momentum gives 
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where the constant L is the angular momentum of the Earth-Moon system, and P is Earth’s polar moment of inertia.  Combining (7) and (8) gives 
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Substituting (6), (7), and (9) into (5) gives us the final equation. Because it has no closed-form solution, it will be solved by numerical iteration. The steps begin by setting the clock to zero and R to its present value of 384,400 km. Then, time is stepped backwards in small increments (dt) until the centers of the Moon and Earth are only 15,000 km apart. Had this happened, ocean tides would have steadily grown to a ridiculous 12.8 km (8 miles) high and left marks on Earth that obviously don’t exist.8 
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The QuickBasic program that solves this system of equations (shown on page 544) gives 1.2 billion years as the upper limit for the age of the Moon. (If the Moon began moving away from Earth 1.2 billion years ago, the Earth would have rotated once every 4.9 hours.) 

Two complicated effects were neglected that would further reduce this upper limit for the Moon’s age.9 

1. Evolutionists believe that the Earth formed by gravitational accretion of smaller bodies. If so, the impacts would have left a molten Earth. The Earth, throughout its history, would have been less rigid than it is today. Therefore, tidal bulges would have been larger, causing the Moon to spiral away from the Earth even faster than we calculated here. 

2. Internal friction from tidal stretching of the solid Earth reduces Earth’s spin velocity. This greater spin velocity in the past would have increased the tidal misalignment, so the Moon’s recession would have been greater than calculated above. 

Incorporating these effects into the above analysis would make the upper limit on the Moon’s age much less than 1.2 billion years. 

One might argue that 1.2 billion years ago the Moon was captured by the Earth or blasted from the Earth by an extraterrestrial collision.10 These events would have placed the Moon in a very elongated orbit. Today, Earth’s Moon and most of the almost 200 other known moons in the solar system are in nearly circular orbits.11 Those many circular, or nearly circular, orbits are difficult for evolutionists to explain with any rigor.12 Therefore, it is highly unlikely that the Moon (1) was captured, (2) was blasted from Earth by an extraterrestrial collision, or (3) somehow began orbiting Earth 1.2 billion years ago.  Its orbit is too circular. (Other problems with evolutionary theories on the Moon’s origin are discussed under “Origin of the Moon” on page 31.) 

Besides mountain-eroding tides, what other implications would a 1.2-billion-year-old Moon have for organic evolution and the age of Earth? Evolutionists claim that certain fossils are 2.8–3.5 billion years old. Had the Moon begun orbiting Earth 1.2 billion years ago, such fossils would have been pulverized by the havoc of gigantic tides. Evidently, the Moon did not originate near Earth. This further reduces the maximum age of the Moon. 

All other dating techniques must assume how fast the dating clock has always ticked and how the clock was initially set. For example, radiometric techniques ignore the accelerated decay that produced earth’s radioisotopes, and never consider how each radioactive isotope originated. [See “The Origin of Earth’s Radioactivity” on pages 357–405.] The analysis on the Moon’s recession only assumes that the law of gravity has existed since the Earth and Moon began. Neither assumption can be proven, but there is no doubt which assumptions scientists would favor. If Newton’s law of gravitation did not hold in the past, our scientific foundations would crumble. However, if the Moon is less than 1.2 billion years old, a few evolutionary preconceptions must be discarded. But that’s progress. 

PROGRAM 

DEFDBL A–Z  ‘DOUBLE PRECISION 
dt = 1  ‘TIME INCREMENT (yr)
G = 6.64E-08  ‘THE GRAVITATIONAL CONSTANT (km3 gm-1 yr-2) 
LOP = 13486.23  ‘ANGULAR MOMENTUM OF EARTH-MOON SYSTEM / P (1/yr)
ME = 5.97E+27  ‘MASS OF THE EARTH (gm) 
mm = 7.35E+25  ‘MASS OF THE MOON (gm) 
P = 8.068E+34  ‘EARTH’S POLAR MOMENT OF INERTIA (gm km2)
R = 384400  ‘TODAY’S EARTH-MOON SEPARATION DISTANCE (km)
Rdot = 0.0000382 ‘TODAY’S RATE OF CHANGE OF R (km/yr)
 = 2301.22  ‘TODAY’S ANGULAR VELOCITY OF THE EARTH’S SPIN (rad/yr)
L = 83.993  ‘TODAY’S ANGULAR VELOCITY OF THE MOON’S ROTATION (rad/yr)
t = 0  ‘TIME, THE NUMBER OF YEARS AGO (yr)

a = SQR(G * (ME + mm))
b = ME * mm * SQR(G / (ME + mm)) / P
C = Rdot * R ^ 5.5 / ( - L) ‘FROM (6)

‘marching solution begins 

DO 
R = R - (C * ( - L) / R^5.5) * dt ‘FROM (5) 
IF R < 15000 THEN LPRINT “The upper limit on the Moon’s age is”; t; “years.”: END
 = LOP - b * SQR(R) ‘FROM (9) 
L= a * R ^ -1.5 ‘FROM (7) 
t = t + dt 
LOOP

OUTPUT

The upper limit on the Moon’s age is 1,198,032,532 years. 
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3. Two international conferences have tried to address this problem. [See P. Brosche and J. Sündermann, editors, Tidal Friction and the Earth’s Rotation (New York: Springer-Verlag, 1978) and P. Brosche and J. Sündermann, editors, Tidal Friction and the Earth’s Rotation II (New York: Springer-Verlag, 1982).] The studies presented were of mixed quality; none considered the effect described in equations 4–9, and all left this recognized problem somewhat “out of focus.”

4. We will consider only the Earth-Moon interaction. The Sun’s tidal effect is about half that of the Moon.

5. If a force (or a change in force) is small, the displacement it produces is proportional to the force if all states passed through are equilibrium states. For example, a small displacement of an extension spring is proportional to the force causing the displacement. This doesn’t hold if the spring breaks or stretches beyond its elastic limit. Tidal forces and displacements at a particular location are quite small.

Once R is fixed, the tide’s height at a specific location depends on many other factors, especially the shape of the coastline and seafloor. When high tides arrive at a coastline with a narrow, funnel-shaped bay, tide heights increase. At the Bay of Fundy in eastern Canada, tides rise and fall up to 48 feet twice daily. The average tidal amplitude on the open ocean is about 30 inches. Inland lakes have small tides.  For example, Lake Superior has 2-inch tides.

Tides also occur in the atmosphere and solid Earth. Relative to the center of the Earth, the foundation of your home (and everything around it) may rise and fall as much as 12 inches (relative to the center of the earth), depending on your latitude. 

6. Earth’s mountain ranges and equatorial bulge can be disregarded in this analysis, because their effects on the Moon’s recession cancel over many orbits.

7. Laser beams have been bounced off arrays of corner reflectors left on the Moon by three teams of Apollo astronauts and the Russian Lunakhod 2 vehicle. Knowing today’s speed of light and the length of time for the beam to travel to the Moon and back gives the Moon’s distance. This has been successfully done more than 8,300 times since August 1986. Adjusting for many other parameters that affect the Moon’s orbit gives its recession rate: 3.82± 0.07 cm/yr.  [See J. O. Dickey et al., “Lunar Laser Ranging: A Continuing Legacy of the Apollo Program,” Science, Vol. 265, 22 July 1994, p. 486.] This recession was first recognized in 1754 by observing the Moon’s increasing orbital period. [For details see Walter H. Munk and Gordon J. F. MacDonald, The Rotation of the Earth (Cambridge, England: Cambridge University Press, 1975), p. 198.]

8. How high would tides be if the Earth-Moon distance (R) were 15,000 km? (Whether the Moon would be pulled apart if it were ever that near Earth will be bypassed. It depends on many factors, including the Moon’s tensile strength, its rotation rate, and a subject called Roche’s limit.)

From equation 1b, the tidal height varies as 1/R3. The average height of tides on the open ocean today (with R = 384,400 km) is 30 inches or 0.76 meter. [See Endnote 5, above.] Therefore, if R were ever 15,000 km, the tidal height would be
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Tides more than a mile high would occur if R < 30,000 km = 18,606 miles.

9. Touma and Wisdom conducted a more detailed study of the moon’s recession than my study. However, they arrived at a similar answer.

The evolution of the lunar semimajor axis presents the well-known time scale problem; the lunar orbit collapses only a little over a billion years ago.  Jihad Touma and Jack Wisdom, “Evolution of the Earth-Moon System,” The Astronomical Journal, Vol. 108, November 1994, p. 1954.

They then ignored the problem by saying, “Presumably, the tidal constants have changed as the continents have drifted.” 
Another problem they uncovered, but did not resolve, is that as the Moon approaches the Earth, its orbit becomes highly inclined to Earth’s equator. All evolution theories for the Moon have it beginning in the plane of Earth’s equator.

We are presented with an unresolved mystery. All theories of lunar formation require that formation take place in the equator plane, yet models of tidal evolution do not place the Moon there. Touma and Wisdom, p. 1955.

Recognizing that the Moon did not evolve eliminates both problems.

10. The other evolutionary theories on the Moon’s origin require it to have an age of 4.6 billion years. Because we have seen that the Moon cannot be older than 1.2 billion years, and it may be much younger, these other theories can be rejected.

11. Today, the Moon’s orbital eccentricity is 0.0549. A perfect circle has zero eccentricity. An extremely elongated elliptical orbit has an eccentricity of slightly less than 1.000. The ellipse in Figure 164 on page 294 has an eccentricity of about 0.65.

12. Most people, even scientists, do not appreciate the difficulty of placing a satellite in a nearly circular orbit. For an artificial satellite to achieve such an orbit, several “burns” are required at just the right time, in just the right direction, and with just the right thrust. Most planets and many moons have nearly circular orbits. How could this have happened?

Rocket Science 
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Figure 237: Jetting. Shown (not to scale) is a cross section of the earth’s crust and the jetting supercritical water (SCW) hours to weeks after the rupture. The left and right dashed lines are the vertical center lines of a hydroplate and the rupture, respectively. A mirror image of this figure (not shown) would lie to the left and right of each center line. Because of this symmetry, the dashed lines can be thought of as barriers beyond which matter will not flow. The Moho marks the bottom of the porous, spongelike region, about 3 miles below the chamber floor. 

Here, SCW acts like a rocket’s propellent escaping with a velocity ve to the right of the rocket’s nozzle (represented by the vertical, yellow line). The “rocket” (shown in silhouette) cannot move to the left, since an identical jetting rocket (because of symmetry) is pushing to the right with an equal force. 

For centuries before the flood, the powerful ability of SCW to dissolve certain minerals opened up a myriad of twisting, spaghetti-thin channels throughout the chamber’s floor and ceiling. Once the flood began, weeks of steady heating from nuclear reactions in the fluttering crust continuously pressurized the SCW in those miles of long, thin, interconnected channels. That, in turn, greatly elevated the pressure in the subterranean chamber, thereby accelerating the escaping subterranean water even more, not just while it was under the crust but also as it was accelerating upward in the fountains. 

Today, SCW is still coming out of what was the porous floor of the subterranean chamber. [See Figures 54 and 55 on pages 124 and 124.] The hot water in the spongelike pockets, which absorbed much of the nuclear energy, also heated the adjacent rock. Today, that heat accounts for much of the geothermal heat and increasing temperatures as one descends into deep caves or drills into the earth. The Moho, explained in Figures 54 and 67 on pages 124 and 130, lies at the base of that global, porous layer, which was about 3 miles thick. 

Jet fuel in a high-performance aircraft contains about 20,000 BTU of chemical energy per pound. Greater aircraft speeds might result if the energy content could be increased or the metals containing the hot gases could be strengthened to withstand even higher combustion temperatures and pressures. In comparison, SCW has many orders of magnitude more energy per pound, and its container (earth’s thick crust) was much stronger than an aircraft’s combustion chamber. Obviously, the exit velocities, expansion rates, and mass of the fountains of the great deep were vastly greater than any jet expelled by an aircraft. 

The next time you see contrails in the sky, recognize that escaping, hot, high-pressure gases (primarily water vapor) from a jet aircraft expand downstream so much that they cool, condense and sometimes freeze. The fountains of the great deep experienced much greater expansion and cooling in an environment a few hundred degrees colder than where jet aircraft fly. Recall that billions upon billions of tons of supercold ice crystals suddenly fell from the fountains and buried and froze many mammoths—and much of Alaska and Siberia, and, no doubt, other places (at least temporarily). [See pages 255–284.] 

The temperature, T, in an expanding supersonic flow is determined by the Mach number, M, stagnation temperature, T0, and the ratio of specific heats, k, which for a perfect gas is about 1.4.1   
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The stagnation temperature for the situation in Figure 236 is the temperature in the subterranean chamber. Iron-nickel meteorites exceeded 1,300°F. [See Figure 174 on page 329]. Because meteorites are broken-up rocks launched from the subterranean chamber, T0 was about 1,300°F. Launch velocities of at least 32 miles per second were required to place near-parabolic comets in retrograde orbits.2 [See page 303.] If the sonic velocity in the downstream flow was 0.2 miles per second, then 
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where absolute zero on the Fahrenheit scale is -460°F. Although M, T0, and the effective sonic velocity can only be estimated, after the expansion the temperature of the flowing gas was so cold, it was almost absolute zero! 

The fountains, unlike a jet aircraft’s exhaust, did not collide with and transfer much of their kinetic energy to the atmosphere. Seconds after the rupture, only the thin boundary layer (shown in blue) made contact with the atmosphere. The thinness of that boundary layer must be compared with the great width of the rupture. As explained in Endnote 93 on page 401, the rupture was initially about 6 miles wide, and then, because of erosion and the crumbling walls adjacent to the rupture, grew to hundreds of miles. Most of the heat transferred into that boundary layer would have ended up at the top of the atmosphere—lifted by both natural convection and entrainment. 

The fountains split and spread the atmosphere, allowing most of the water and rocks to escape into the vacuum of outer space. Some water within the boundary layer was slowed enough to fall back to earth as rain or ice. However, rocks carried much more momentum than water droplets, so their trajectories were less deflected by the boundary layers. Therefore, few rocks (and very few larger rocks) fell back to earth. Almost all the energy in the rocks and SCW launched from earth became kinetic energy, not heat. Much of that energy was electrical (as explained in Endnote 53 on page 140); its release and the acceleration of the fountains probably continued outside the atmosphere. 

Notice that the mechanism for accelerating the fountains to supersonic velocities is not the same as in a standard supersonic jet aircraft or rocket propulsion system. There, a high pressure combustion chamber is upstream of the entire flow, having to push all the fluid downstream through a converging-diverging nozzle. No matter how high the combustion chamber’s pressure, its pressure pulses (which only travel at the velocity of sound) cannot outrun the converging flow which, if properly designed, reach the velocity of sound at the nozzle’s throat. 

However, in the fountains of the great deep, every fluid bundle, throughout the entire column, expanded continuously because of the properties of supercritical water and its vast energy content. The column’s expansion was extreme, because the surrounding pressure dropped, in less than 2 seconds, from the enormous pressure in the subterranean water to almost zero pressure in the vacuum of space. 

A closer analogy than that of a standard propulsion system is a bullet traveling down a gun tube. A propellant burns and generates gas throughout the expanding gas behind the bullet, steadily accelerating the bullet until it leaves the gun tube. Some pistols, many rifles, and most artillery pieces steadily accelerate their projectiles to supersonic velocities while in relatively short gun tubes. [See “Paris Gun,” Figure 199 on page 376.] The fountains were in an approximately 10-mile-long “gun tube,” not to mention the hundreds-to-thousands of miles of acceleration before and after reaching that “tube.” Back pressure from the escaping SCW (like the recoil of a gun or the thrust of a rocket) retarded the flow of SCW trying to escape from the chamber. 

At every location on earth where the visibility of falling rain permitted, the fountains of the great deep would have been seen in the daytime—days and weeks after the rupture—as dark curtains rising above the horizon at two or more locations. At night, those curtains would have glowed from reflected sunlight and internal lightning. The undulations of the fluttering crust must have been even more terrifying. 

Once the momentum of the escaping flow from under the crust dropped below a certain threshold, the sagging edge of the plate (fluttering at about one cycle every 10 minutes, as explained on page 564) slammed into the chamber floor for the last time. The flood water above the crust then began falling back into the 10-mile-deep chasm, shutting off the jetting of the fountains. Within minutes “the floodgates of the sky were closed,” but “the rain from the sky was restrained.” (Genesis 8:2) Fluttering and jetting ceased, but the rain diminished gradually. By suddenly stopping the jetting fountains, few large rocks fell back to earth. However, the smaller, less dense water droplets slowed by the boundary layer drifted and fell back through the atmosphere for days. The huge amounts of water that were still trapped under the crust came out slowly and raised the flood waters until they covered all preflood mountains on the 150th day of the flood. [See also "The Water Prevailed" on page 467.] 

References and Notes 
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How Much Dust and Meteoritic Debris Should the Moon Have If It Is 4,600,000,000 Years Old? 
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Figure 238: Cumulative Meteoritic Flux vs. Particle Mass. 

In 1981, I had a conversation with Dr. Herbert A. Zook of the U.S. National Aeronautics and Space Administration (NASA). He had been intimately involved in estimating the thickness of the dust layer on the Moon before the first Apollo Moon landing. He also helped analyze the lunar material brought back from the Moon. Of the many interesting things he told me and gave me, one is critical in answering the above question. 

NASA did not realize until the Moon dust and rocks were analyzed that only one part in 67 (or 1.5%) of the debris on the Moon came from outer space. The rest was pulverized Moon rock. In hindsight, this makes perfect sense. Meteorites striking the Moon travel about 10 times faster than a bullet—averaging 20 km/sec. They are not slowed down by an atmosphere (as on Earth), because the Moon has no atmosphere. Suddenly decelerating a meteorite traveling 20 km/sec to a “dead stop” would compress every atom in it and raise each particle’s temperature to many hundreds of thousands of degrees Celsius. Therefore, each projectile, regardless of size, instantly fragments and vaporizes upon impact, kicking up a cloud of pulverized Moon rocks. Vaporized portions of the meteorite then condense on the pulverized Moon rocks. This was discovered by slicing Moon rocks and finding them coated by meteoritic material—material rich in nickel. Pure Moon rocks have little nickel.  In this way, NASA arrived at the factor of 67.1 

The Data 

How much meteoritic material is striking the Moon? More specifically, how many particles (N) greater than a certain mass (m) pass through a square meter on the Moon’s surface each second? This is called the cumulative flux. The data are usually reported on a logarithmic coordinate system as shown in Figure 238, because so many more smaller particles strike the Moon than larger particles. 

Particle sizes vary widely. Solar wind blows most particles smaller than 10-13 gram out of the solar system. At the other extreme are large crater-forming meteorites. Measurements exist for the influx of meteoritic material in three regions across this broad range. The first will be called Region A; the second will be called Region C; and the last will be called Point E. Regions B and D are interpolated between these known regions and are shown as the blue dashed lines in Figure 238. 

Region A is based on impacts registered on a satellite 0.98–1.02 astronomical units from the Sun.2 The curve for Region A is 

        log NA  =  –10.08 – 0.55 log m      (10–13  <  m  <  10–6  gm) 

Seismometers placed on the Moon provided the data for Region C.3 The results, again where NC is the number of particles per square meter per second that are greater than mass m, were 

        log NC  =  –15.12 – 1.16 log m          (102  <  m  <  106  gm) 

The equation for Region B is obtained by finding the line that joins the far right point in Region A with the far left point in Region C.  That equation is 

        log NB  =  –14.77 – 1.33 log m        (10–6  <  m  <  102  gm) 

Point E is based on the fact that “there are 125 structures [craters] on the Moon with diameters greater than 100 km.”4 The diameter of a large meteorite, impacting at typical velocities, is about 12% of its crater’s diameter. If the density of meteorites is 3 gm/cm3, then the mass of a meteorite that could form a crater 100 km in diameter would be 
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The Moon’s surface area is 3.8 × 1013 m2. If the largest 125 meteorites struck the Moon during the last 4.6 × 109 years, then the average cumulative flux at Point E is 

[image: image32.jpg]125 1

Ny = g e © e}
4.6X10” X 365.24 X 24 X 3600sec 3.8 10" m’

= 226610 %
m?sec




Point E connects to Region C by the curve 

     log ND = -18.91 - 0.53 log m (106 < m < 2.7 × 1018 gm) 

The task now is to integrate the total mass of meteoritic material in Regions A, B, C, and D. To do this, we must convert these cumulative flux curves to the thickness of meteoritic material. 

Integration 

The general form of the cumulative flux curves is 

log N = a + b log m 

which is equivalent to 
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where n(m) is the distribution function of the number of particles of size m. 

Differentiating both sides of the right equation above with respect to m gives 

                                    10a (b) mb-1  =  -n 

Multiplying the number of particles (n) in a narrow mass range (dm) by the mass m and then integrating between m1 and m2 gives the total mass within that size range  [m1 – m2] that accumulates per square meter per second. 

[image: image34.jpg]'m,

m,

b
nxm dm =10 [mj (m

)




Within this mass range, the thickness (t) of pulverized meteoritic material that will accumulate on the Moon’s surface in 4.6 × 109 years, if the influx has always been at today’s rate, is 
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and the density of the pulverized lunar crust is 2 gm/cm3. 

The total thickness of meteoritic material and pulverized Moon rock during 4.6 × 109 years is 

     (tA + tB + tC + tD) 67 

where 67 is the ratio of the pulverized Moon rocks to meteoritic material. Table 36 gives the calculated values for the various thicknesses. 

	Table 36. Computed Thickness of Lunar Dust 

	Region 
	a 
	b 
	Mass Range
(gm) 
	67 × tA–D
(meters) 

	A 
	-10.08 
	-0.55 
	10-13 to 10-6 
	0.98 

	B 
	-14.77 
	-1.33 
	10-6 to 102 
	3.17 

	C 
	-15.12 
	-1.16 
	102 to 106 
	0.01 

	D 
	-18.91 
	-0.53 
	106 to 2.71 × 1018 
	310.86 

	                                             Total Thickness = 
	       315 . 02 m 


We will disregard debris contributed by the region to the right of Point E. 

Discussion 

The lunar surface is composed of a powdery soil, an inch or so thick, below which are 4–10 meters of regolith.5 The Moon’s regolith consists of a range of particle sizes from fine dust up to blocks several meters wide. Meteoritic impacts overturn and mix this soil-regolith, each time coating the outer surfaces with very thin layers of condensed meteoritic material. 

The expected thickness of the soil-regolith, as shown in Table 36, exceeds by about 50 times its actual thickness. (That table assumes that the Moon has been bombarded for 4.6 billion years at only today’s rate.)  Most of this calculated thickness comes from Region D—meteorites larger than 106 grams but smaller than meteorites that can form craters 100 km in diameter. Why are the contributions from Regions A, B, and C so much smaller? 

We made two faulty assumptions. First, we assumed that the influx of meteoritic material, for Regions A, B, and C, has always been what it is today. Obviously, the influx decreases over time, because moons and planets sweep meteoritic material up or expel it beyond the Earth-Moon neighborhood. In other words, the influx of smaller dust particles in the past was much greater than satellite and moon-based seismometers have detected recently. Only Point E, which strongly influenced Region D, did not have that assumption. Point E is based on rocks that we know struck the Moon sometime in the past. Removing this assumption increases the expected thickness in all regions6 and partly explains why Region D contributes so much to our total expected thickness. 

Second, Table 36 assumes that the impactors fell steadily from outer space as they do today. However, Figure 160’s description on page 291 explains why most large lunar impactors probably originated from Earth and struck the Moon within a few years after the flood began. Heat flow measurements on the Moon are also consistent with a recent cratering event. [See “Hot Moon” on page 41 and the corresponding endnote on page 104.] 

What if all lunar impactors were of two types: primary and secondary? The primary impactors were large, extremely high-velocity rocks launched from Earth by the fountains of the great deep. Those impacts, perhaps after a few years of orbiting the Sun, formed the Moon’s giant, multiringed basins. The resulting debris and other space debris were secondary impactors. Consequently, primary impactors account for Point E, and secondary impactors account for much smaller and slower impactors. Therefore, Region D received less impactor mass than our interpolation assumed. 

Conclusion 

The relative small amount of debris on the Moon is inconsistent with what we would expect if the solar system and Moon evolved over 4.6 × 109 years. It appears that two types of impacts have occurred: 

a. a brief and recent interval of very high-velocity impacts by rocks launched from Earth, many of which were large, and 

b. a diminishing number of smaller impacts, distributed today as shown in Regions A–C. 

Several individuals have published attempts to answer the question of this technical note. Those efforts have usually (1) neglected the factor of 67, (2) ignored the large impacts shown by Point E, (3) assumed that the influx rate has always been what it is today, and (4) overlooked the relatively recent event that produced meteorites, pummeled the Moon, and provided secondary impactors. 
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Did the Preflood Earth Have a 30-Day Lunar Month? 

Then God said, “Let there be lights in the expanse of the heavens to separate the day from the night, and let them be for signs, and for seasons, and for days and years and let them be for lights in the expanse of the heavens to give light on the earth”; and it was so. And God made the two great lights, the greater light [the Sun] to govern the day, and the lesser light [the Moon] to govern the night; 
Genesis 1:14–16a 

Genesis 7:11, 7:24, and 8:3–4 tell us that exactly 5 months elapsed during the first 150 days of the flood. Having months of equal length obviously simplifies time keeping, so did the preflood Earth have 30-day months? Page 159 and Endnote 38 on page 179 explain why the preflood Earth probably had a 360-day year. This would make 30-day lunar months an ideal way to divide a year. The changing phases of the Moon would clearly show each month’s progression to everyone on Earth. 

The problem with this idea is that today the average time between successive full Moons is 29.531 days—not 30.000 days. If preflood months were 30 days long, but today are 29.531 days long, then lunar impacts resulting from the flood probably removed enough of the Moon’s energy to pull it closer to Earth. (Satellites travel faster the closer they are to the body they orbit. A satellite orbiting very close to Earth completes one orbit in about 90 minutes.) 

The energy (E) of a body of mass m (such as the Moon) orbiting a much larger body of mass M (such as the Earth) is 
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where G is the gravitational constant and a is the semimajor axis of the orbiting body. The orbiting body’s period (P) is 
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Solving for E in terms of P gives[image: image39.jpg](nGM)Z:r
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As explained on page 159, before the flood (bf), a day was probably 365.256/360 times longer than a day is after the flood (af). If the Moon had a 30-day period before the flood, it would have lost 2.0% of its orbital energy as a result of the flood. 
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The cratered Moon has been severely bombarded. [See Figure 160 on page 291 and Item 12 on page 306.] Did the debris (rocks, ice, and water molecules), launched into space during the flood, remove 2% of the Moon’s energy? While these particles would have a wide range of orbits, the greatest concentration of debris would initially travel near to and roughly parallel with Earth’s orbit. Half the time, the Moon would have traveled generally in the same direction as this dense debris, so collisions would have been few and of low velocity. During the other half of the Moon’s orbit, orbiting debris would have opposed the Moon’s motion; many high-velocity collisions would have removed energy from the Moon’s orbit. 

The Moon would have been analogous to a massive truck that every 15 days traveled in the proper lane (with the flow of traffic). On alternate 15-day periods, this “truck” traveled in the wrong lane (facing oncoming traffic), experienced many collisions, and lost some of its energy. 

Ice and water vapor hitting the Moon would contribute to a thin lunar atmosphere. That atmosphere, especially on the side of the Moon facing the Sun where temperatures reach 260°F, would steadily escape the Moon’s gravity. Escaping water molecules would then be available for additional collisions with the Moon on future orbits. Therefore, water particles in the inner solar system would have been used multiple times in removing energy from the Moon’s orbit. (Although a water particle’s mass was small, the water’s total mass and momentum were large.) Eventually, these particles would have been scattered, and most would have been absorbed by the Sun and planets. 

The Apollo 17 crew discovered that the Moon has an extremely thin atmosphere, about 10-14 that of Earth. These gases come from several sources, but the relatively large amount of oxygen probably comes from dissociated water vapor that collided with the Moon. Today’s lunar atmosphere may be a remnant of what existed on the Moon soon after the flood. Water recently discovered on the Moon falsifies theories on the Moon’s evolution, but is consistent with the hydroplate theory. [See Endnote 48

 HYPERLINK "http://www.creationscience.com/onlinebook/ReferencesandNotes47.html" \l "wp3087615" g on page 89 and Endnote 63 on page 317.] 

If the preflood Earth had a 30-day lunar month, as appears likely, people living then would have had a marvelous system for telling calendar time. The “moon-clock,” simple and free, would have been easily seen by all people, fixed with respect to the seasons, and standardized worldwide. 

At the end of the creation week, “God saw all that He had made, and behold, it was very good.” (Genesis 1:31)  Seldom are we able to understand how much better things were then. However, we now can better imagine how “very good” the preflood system was for measuring time. 

Does Subduction Really Occur? 
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Figure 239: A Plate Trying to Subduct. 

A plate, which may or may not be subducting, has a length L, thickness t, density 2, and a unit depth. It is inclined at an angle  below the horizontal and is pushed by a compressive stress  through rock whose density is 1. Solid-to-solid friction, with a coefficient of , acts to a depth h on both the top and bottom of the plate. The lithostatic pressure at a depth z is the mean density 1 times z times the acceleration due to gravity g. A drag force F opposes movement at the leading—and very blunt—edge of the plate. 

To make subduction as likely as possible, we must assume that: 

· The thrusting force, t, is perfectly aligned with the subduction angle .

· The thrusting force is the maximum possible, but does not exceed the crushing strength of the subducting plate.

· The plate is denser than the mantle surrounding it.  (Without this assumption, the plate would not sink. Actually, the mantle, through which the plate must push, is much denser than the plate.)

For the plate to subduct, the sum of the forces down and to the left must exceed the sum of the forces up and to the right.  That is: 

{Net Thrust} + {Body Forces}  >
                {Friction on Top and Bottom Surfaces} 
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In dimensionless form, this simplifies to 
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The coefficient of static friction for rock against rock is about 0.6 and is largely independent of mineralogical composition and temperature up to about 350°C. Typical values for the above inequality are shown below. 
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To make subduction much more likely, let’s assume that F = 0.  Substituting these values in the above inequality gives the false statement that 

          0.04   +   0.09    >    (2.000  +  1.894) 0.6 

Because the inequality cannot be satisfied, a pushing force will not cause subduction. Remember, we made the very generous assumption that F=0. In other words, the blunt end of a plate 30–60 miles thick, and hundreds of miles wide, experiences no resistance as it is pushed through the Earth’s rock crust. (Even if the coefficient of friction were only 0.031, one-nineteenth of the above value and F=0, subduction could still not occur!) 

Some believe that a pulling force causes subduction. They say, for example: “at a given depth, the subducting plate is colder, and therefore denser, than the mantle. The plate sinks through the mantle, like a dense rock falling through mud.  As it falls, it pulls the rest of the plate.” 

This proposal overlooks the weak tensile strength of rock. If the pushing force, described above, cannot cause subduction, a much weaker pulling force certainly will not. Therefore, subduction will not occur. 

Can Overthrusts Occur? Can Mountains Buckle? 
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Figure 240: Frictional Locking of Two Slabs. 

Slab A has a length, height, width, and density of L, h, w, and  respectively. It rests on horizontal surface B and is pushed from the right. The pressure or force trying to move slab A over surface B exerts the maximum compressive stress,  on the right end of slab A. 

Let us make the very generous assumption that slab A is not bonded to slab B. Resisting the movement is the static friction at their interface having a coefficient of . For motion to occur, the pushing force must exceed the resisting force, that is: 

[image: image46.jpg]owh > pg(Lwh)u




The values for g,  , and   are taken from page 552, and 
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Therefore, Slab A will move only if 
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In other words, if a slab of rock is longer than 12.6 km (8 miles), the compressive stress would exceed the rock’s maximum strength, so the right end would crush before movement could begin. This result holds regardless of the slab’s other dimensions. 

Conclusion: A rock slab longer than 8 miles cannot be pushed over unlubricated rock, so overthrusts would not occur in this fashion, and mountains would not buckle. Because both happened (for example, see Figure 49 on page 115), something lubricated the movement. 

Unlike the “applied force” above, gravity applies a “body force” that acts on every atom in the rock. If downhill gravity-sliding accelerated a lubricated slab, crushing and buckling could occur (1) where the slab was relatively weak or thin, (2) near the points where the lubricant was first depleted, or (3) where an obstacle is encountered. Therefore, mountains could form within a continental-size plate, and overthrusting could occur. 

Tidal Pumping: Two Types 

The water layer under earth’s preflood crust largely decoupled it from the mantle. That gave the crust (a spherical shell), much greater flexibility than if it had been anchored and bonded over the entire mantle’s surface as it is today. In other words, almost no shearing stresses acted on the base of the crust, allowing it to flex more easily from a sphere to a prolate ellipsoid during each tidal cycle. Also, as the Moon’s gravity lifted the crust at 12 o’clock, the crust was depressed (pinched in) at 9 o’clock and 3 o’clock. So, confined subterranean water was always pumped by increasing pressure from low to high tide. (Today, the crust is tightly anchored to the mantle, so only small ocean tides are produced by a very slight gravity gradient. Before the flood, this gravity flow in the subterranean chamber also lifted the crust at 12 o’clock.) 
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Figure 241. Tidal Pinch. (Not to scale.) Before the flood, the Moon’s gravity not only lifted the largely decoupled (and, therefore, relatively flexible) crust at 12 o’clock and 6 o’clock, it pinched the crust inward at 9 o’clock and 3 o’clock. Both actions pumped the confined subterranean water toward high tide. Twice a day for centuries, tidal pumping also generated immense amounts of heat as the massive crust compressed the pillars near 9 o’clock and 3 o’clock and stretched those near 12 o’clock and 6 o’clock.These pillars were portions of the sagging crust that touched the chamber floor, not tall cylindrical pillars used today in buildings. [See pages 449–455.] 

On page 487, the Hebrew word raqia, which means a hammered-out or pressed-out solid, was identified as the earth’s crust. As one visualizes centuries of tidal pumping—and pillars compressing (being hammered or pressed out) twice a day—raqia seems an apt, descriptive word. 

The pillars were compressed and stretched twice a day—a second form of tidal pumping. What force compressed the pillars, and how much strain occurred? The pillars were compressed by a sizable fraction of the gigantic weight of the crust. Today, even without a decoupling layer of subterranean water, the Global Positioning System can measure solid tides on Earth up to 0.4 meters (1.31 feet).1 At mid-latitudes, solid tides are about a foot,2 but with a decoupling layer of water, the crust’s preflood deflections would have been greater. If the average pillar’s strain were only a foot, repeatedly compressed and hammered pillars would have produced enormous amounts of heat.3 

Some energy expended in compressing pillars was recovered elastically during the expansion half-cycle. However, a fraction of that energy was dissipated as heat and would have steadily raised the water’s temperature, although some of the water’s heat would have been lost by conduction into the chamber’s floor and ceiling. (Later, we will combine these fractions into an “efficiency factor,” e.) 

How rapidly did the subterranean water become supercritical? Let Q be the heat generated in pillars that raised the subterranean water’s temperature. Two tidal cycles occur for each of N days. The subterranean water’s mass, volume, and density are m, Vw, and w, respectively, and the granite crust’s volume and density are Vg and g. Let the specific heat of water at the pressure in the subterranean chamber be cp and the temperature rise needed for that water to become supercritical be T. The pillars are compressed by an average of  centimeters and e is the efficiency factor mentioned above. Therefore, 
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If 

Vg / Vw = 12.33,     g/w = 2.7 / 1.14 = 2.37, 

cp = 0.9 cal / gm C,       d  = 30.48 cm (1 foot), 

T < 374°C,      g = 980 cm/sec2,      e = 0.25, 

and because 1 cal = 41,868,000 gm cm2/sec2, the water became supercritical in less than 
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The greatest uncertainty in these numbers is the variable e.4 However, even if e were an order of magnitude smaller, the subterranean water would become supercritical long before the flood began. 

Mention has been frequently made in this book about how the supercritical water steadily dissolved the quartz crystals which constituted about 27% of the granite in the chamber’s floor and ceiling. As these spongelike regions thickened and filled with water from the chamber, the chamber’s volume diminished, which in turn reduced  and the rate of heat production by tidal pumping. At some point the increasing loss of heat by the water rising through the porous crust equaled the decreasing heat generated by tidal pumping. At that point, steady state is reached and temperatures and pressures do not change. 

Two moons in the solar system, Saturn’s Enceladus and Jupiter’s Europa, are unusual, because they emit so much heat—far more heat than can be explained by radioactive decay.5 Enceladus’ heat produces a jet of water plasma that the orbiting Cassini spacecraft passed through and measured several times. [See Figure 179 on page 334.] A layer of water under the crusts of both moons explains the great heat produced.6,7 Other evidence also supports the presence of those layers of liquid water.8 [See page 334.] 

Heat on Enceladus and Europa is generated by the flexing of their floating ice crusts. Because Earth’s preflood crust was composed not of floating ice, but granite, pillars would have been present. [For details on why, how, and when pillars formed, see pages 449–455.] Therefore, the second form of tidal pumping would have acted continuously on pillars before the flood and produced much more heat than that produced in the deflecting crust. 

By understanding how tidal pumping produced supercritical water (SCW), perplexing questions can now be answered, including: 

· the source of the SCW that has been discovered still jetting up in black smokers on the ocean floor, 

· the origin and nature of the Moho, 

· the origin of vast salt, limestone, and dolomite deposits, 

· the source of the cementing agents that hold sedimentary rocks together, and 

· the origin of most ore bodies. 

For a few details, see pages 117–126. 

Without knowing that SCW was present before the flood or how SCW was produced, these rarely addressed topics would continue to seldom be discussed, and the gigantic energy released by all the fountains of the great deep would not be understood. 
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Energy in the Subterranean Water 

Extremely large explosions are often the result of a chain reaction—a rapid sequence of stages, each triggering the next stage and releasing greater magnitudes of energy. For example, a gun is fired by first applying energy to pull a trigger. That, in turn, releases the greater energy stored in a compressed spring that accelerates a firing pin into a percussion cap. Its explosion ignites the propellent that rapidly burns and generates gases that accelerate a bullet down a gun barrel. 

A second but tragic example would be a large aircraft crashing into a tall building and releasing 5 × 1016 ergs of kinetic energy. The impact ignites the plane’s fuel. Within an hour, 5 × 1018 ergs of chemical energy are released. That heat weakens the building’s structure, causing it to collapse, releasing 1019 ergs of potential energy (about 25% of a small atomic bomb). 

Likewise, the explosion of a hydrogen bomb is the end result of a rapid series of smaller explosions. First, a relatively tiny chemical explosion compresses nuclear fuel into a supercritical mass. This produces an atomic explosion, a fission reaction. That heat initiates a thermonuclear, or fusion, reaction—a thousand times the energy of an atomic bomb. 

An astounding, literally earth-shaking amount of energy accumulated in stages in the subterranean water before the flood. All that energy was finally released when the powerful fountains of the great deep launched water and rocks into space. Most of the rocks and water later merged and became comets, asteroids, and TNOs.1 The four sequential energy sources were: 

· tidal energy from Earth’s spin and the gravitational attraction of the Sun and Moon

· chemical energy from combustion in the supercritical water (SCW)

· potential energy residing in the dense preflood crust that lay above water

· nuclear energy as explained in the chapter “The Origin of Earth’s Radioactivity”  on pages 357–405.

These four energy sources will be briefly described. But first, we will estimate the total energy that had to be in the subterranean water to launch all the matter that escaped Earth’s gravity. 

Energy Required 

The launched material—comets, asteroids (including the irregular moons2 captured by the giant planets), and TNOs—totaled about 3% of Earth’s mass. Table 37 estimates the magnitude of this energy. Some factors were derived in the comet and asteroid chapters (pages 289–353). 

	Table 37. Three Energy Requirements 

	  
	Total Mass
M
(gm) 
	Average Launch Velocity 
v
(km/sec) 
	Kinetic Energy
E  =  1/2 M  v 2
(ergs) 

	Comets 
	5.8 × 1021 
	32.0 
	3.0 × 1034 

	Asteroids (excluding TNOs) 
	2.6 × 1024 
	11.2 
	1.6 × 1036 

	Irregular Moons 
	1.3 × 1023 
	11.2 
	8.2 × 1034 

	TNOs 
	1.8 × 1026 
	11.2 
	1.1 × 1038 

	Note:  Earth’s escape velocity
is 11.2 km/sec or 7.0 mi/sec. 
	                         TOTAL: 
	1.1 × 1038 


  

Perhaps twice this energy was needed because (1) a small amount of other mass (such as meteoroids and water) was launched besides that listed in Table 37, (2) the launch mechanism was inefficient, and (3) some heat was held in the chamber’s ceiling and floor. Let’s assume that the total energy required was 2.2 × 1038 ergs.3 Since this energy was released over many weeks, it is more accurately described as coming from an “engine”—an “Earth-size nuclear engine” (as you will see)—not an explosion. 

Notice in Table 37 that much more energy is needed to launch into space the rocks and water that later became TNOs than that needed to form comets, the irregular moons, and asteroids in the inner solar system. Unfortunately, great uncertainty exists on the total mass of all TNOs. [See Endnote 129 on page 353.] 

Energy Available 

What provided the needed 2.2× 1038 ergs of energy? Notice that the energy released by each of the first three sources described below is huge but small compared to 2.2 × 1038 ergs required. Nevertheless, each would trigger the next source. Finally, the size of the fourth source (nuclear energy) appears to have been sufficient. As explained in Endnote 89 on page 400 (and below), just the energy required to generate the deuterium (heavy hydrogen) in Earth’s oceans released 7 × 1037 ergs of energy (one-third of the needed energy)! Many other isotopes were produced which would have released additional energy. 

Before proceeding further, carefully consider: 

· the dozens of evidences on pages 289–355 showing that the rocks and water launched into space became meteorites, comets, asteroids, and TNOs—and how flawed the standard explanations for those objects are. 

· the many evidences in “The Origin of Earth’s Radioactivity” chapter (pages 357–405) showing that the fluttering crust generated, via the piezoelectric effect, extreme voltages that exceeded electrical breakdown voltages within rock. The resulting electrical surges (much like bolts of lightning passing through rock) rapidly produced Earth’s radioactivity and what would be, at today’s rates, billions of years’ worth of daughter products. As that chapter explains and calculations and experiments show, this is much more realistic than, and far superior to, the standard, vague explanation for the origin of Earth’s radioactivity—an explanation without experimental support.4
What were the four sources of energy? 

Tidal Pumping. Twice a day, tides in the subterranean chamber compressed and stretched the pillars. As pillars were heated, the water’s temperature rose. Quartz, which occupies about 27% of granite by volume, readily dissolves in hot water. Consequently, more and more quartz dissolved as temperatures rose, so the weakening pillars and lower crust increasingly looked like sponges. Hot, salty—and, therefore, electrically conducting—supercritical water (SCW) filled these interconnected pockets that once held quartz crystals. That SCW later removed staggering amounts of nuclear energy that were generated in the lower crust during the early weeks of the flood. [See page 121 and pages 553–554.] 

Burning.5 There may also have been fire in the subterranean water. SCW at high pressures and temperatures will release oxygen and, if a fuel is present, spontaneously burn (oxidize), releasing CO2 (carbon dioxide), CH4 (methane), and heat.6 We cannot say what fuels were present, although the great dissolving ability of SCW and the large volume of spongelike rock in contact with SCW raise many possibilities.7 The products of combustion in the SCW may have produced Earth’s ores, such as iron ore. Those ores would have been swept up to the Earth’s surface with the escaping flood water. 
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Figure 242: Burning in Supercritical Water. You are looking through a thick, sapphire window at combustion in supercritical water (SCW) at 450°C (842°F) and 1,000 bars (14,500 psi). The tube at 6 o’clock is injecting oxygen into the SCW at 3 mm3/sec. Oxygen unites with methane (CH4) that is dissolved in the SCW and releases heat which, in turn, releases more oxygen in the water (H2O --> H + OH --> 2 H + O). The resulting spontaneous combustion produces CO2 and excess heat as long as fuel (in this case, carbon) is available.8 

At slightly higher temperatures, Russian scientists have duplicated the above without injecting oxygen and have shown how SCW, in the presence of fuel, readily explodes from the chamber.9 Sudden jumps of 670°C (1,238°F) in temperature and 210 bars (3,000 psi) in pressure were measured. 

After the Earth’s crust ruptured, a similar, but vastly larger energy release occurred for weeks in the subterranean chamber as the fluttering crust settled to the chamber floor. Most of the energy came not from chemical energy (as described above) but from nuclear energy—atomic nuclei that quickly decayed and released their binding energy. Those who ignore the flood will falsely conclude that all Earth’s products of radioactive decay must have accumulated at the very slow rate they do today, so the Earth must be billions of years old. 

Potential Energy. The preflood granite crust had an average thickness, t, and a density, g. It lay above a trapped water layer of density, w, and volume, V.  This gave the crust a potential energy, Ep, of 

                                      Ep =  t V g (g - w) 

where g is the acceleration due to gravity. During the flood, that huge energy was released as the hydroplates sank and the subterranean waters violently escaped upward.  If 

   t   =  1.6 × 106  cm                  V  =  7.15 × 1023  cm3 

g =  2.8 grams/cm3                 g  =  980 cm/sec2 

w=  1.14 grams/cm3, then 

Ep = 1.6 × 106  ×  7.15 × 1023 ×  980 (2.8-1.14) = 1.86 × 1033 ergs 

At the high pressures in the subterranean chamber, water’s density is 1.14 grams/cm3. 

Nuclear Energy. Thermal energy from tidal pumping and burning (if fuel was present) increased the pressure in the subterranean chamber and weakened the pillars and crust. Once the crust ruptured, the potential energy was released, the subterranean water erupted, and dramatic electrical events occurred that are described in “The Origin of Earth’s Radioactivity.” As explained in that chapter and demonstrated by experiment, new, superheavy radioisotopes rapidly formed and quickly fissioned and decayed. In the process, gigantic amounts of heat were released in the SCW. 

How much of that nuclear energy was absorbed by the subterranean water? Our oceans have 1.43 × 1024 grams of water. For every 18 grams of water (1 mole) there are 6.022 × 1023 (Avogadro’s number) water molecules—each with 2 hydrogen atoms. One out of every 6,400 hydrogen atoms in our oceans is heavy hydrogen. Each fast neutron produced by the various nuclear reactions delivered about 1 MeV of energy as it was thermalized (slowed down) by water.  (1 MeV = 1.602 × 10-6 ergs) A hydrogen atom (1H) that absorbed a fast neutron released 2.225 MeV of binding energy and became heavy hydrogen (2H), also called deuterium. The comet chapter (pages 289–322) explains why Earth’s heavy hydrogen was concentrated in the subterranean chamber as the flood began. Therefore, the amount of nuclear energy that was added to the subterranean water over several weeks was: 
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Other products of nuclear decay would have added additional energy to the subterranean water, and much water was expelled from Earth, so the above is a conservative estimate of the nuclear energy that was added to the subterranean water in weeks. 

Those who try to estimate the total energy that has been released by radioactive decay on Earth often make two errors. Some assume that most geothermal energy flowing up to the Earth’s surface is from nuclear decay over billions of years. As the radioactivity chapter explains, relatively little geothermal heat is from slow nuclear decay. Most geothermal heat is due to electrical surges and accelerated nuclear decay at the beginning of the flood and tectonics at the end of the flood. [The tectonic events are explained on pages 151–185.] A second error is assuming the total heat released by accelerated decay equaled the annual radioactive heat generated in the Earth’s crust today multiplied by hundreds of millions of years. 

Of course, many uncertainties exist that make exact calculations impossible. For example, What were the initial and final temperatures in the subterranean chamber? How far below the Earth’s surface was the chamber, and what was its volume? What were the sizes, shapes, and numbers of the pillars? How much combustion occurred in the SCW? How much energy was supplied to the escaping subterranean water by all nuclear reactions, including fissions, captures, and gamma, alpha, and beta decay? Further research should narrow these uncertainties. Nevertheless, the energy released was clearly sufficient. 

Supporting Evidence 

While it is shocking at first to consider—and try to grasp—the vast amount of energy in the subterranean chamber, one should also reflect on the answers it provides. 

1. Comets, Asteroids, and TNOs.  Pages 289–353 cite dozens of evidences showing that the material that merged in the years after the flood to become comets, asteroids, and TNOs was launched from Earth. The energy in the chamber was sufficient for that task. 

2. Hot Origin for Cold Comets. Tiny rocks and dust recovered from comet Wild 2 (pronounced “Vilt 2”) in 2004 were found to have been forged in white-hot heat. This contradicts the standard story, taught since 1950, that comets formed in the coldest portion of the solar system.10 (In 2005, the Deep Impact space mission made similar discoveries in comet Tempel 1.) These rocks should not have been crystalline, and yet they were crystalline and earthlike, as I predicted they would be in the 7th edition (2001, page 201). The subterranean chamber provided not only the white-hot heat and launch energy, but also the crystalline material for comets, asteroids, and meteoroids. [See “Deep Impact Mission” and “Stardust Mission” on page 295 and Item 7 on page 305.] 

3. Heavy Hydrogen. A hydrogen nucleus contains one proton. Most hydrogen nuclei have no neutrons, but some of these nuclei (one out of every 6,400) have absorbed a neutron. They are called deuterium; hydrogen that has absorbed two neutrons is tritium. 

Comets generally contain 20–100 times the concentration of heavy hydrogen as interstellar space and the solar system—and twice the concentration as Earth’s surface waters. Therefore, comets did not provide Earth with its water. [See “Heavy Hydrogen” on page 296.] 

Only nuclear reactions produce heavy hydrogen.11 Therefore, Earth’s water (as opposed to water or hydrogen in the rest of the universe) must have been exposed to extreme nuclear reactions. Furthermore, for comets to have so much heavy hydrogen, the water that ended up in comets must have been exposed to a high flux of neutrons. How did that happen? 

Actually, all the water in comets and about half the water in our oceans came from the subterranean chamber—a chamber that absorbed a high flux of neutrons from nuclear reactions as the flood began. Therefore, our oceans contain considerable heavy hydrogen, and comets have twice that concentration. 

4. Irregular Moons. Most astronomers recognize that irregular moons are captured asteroids. But, how were so many captured? (Invoking long periods of time will not work, because those moons are being rapidly destroyed or stripped from their planets.) The same energy that launched water and rocks that later merged to become comets and asteroids also scattered an “ocean” of water vapor into the solar system. That gas provided the aerobraking that allowed planets, asteroids and TNOs, and perhaps comets to capture moons. Today, too little water vapor is in interplanetary space, to make aerobraking possible. This baffles astronomers, but is explained by the hydroplate theory. 

5. Ore Deposits. Conventional geologists have difficulty explaining the origin of Earth’s ore deposits. “Ores of sufficient richness to be extracted have required very special geologic processes to come into existence.”12 Those special conditions and processes that concentrated large ore deposits are never explained.13 Beyond vague references to “hydrothermal solutions,” evolutionists can only say that ores must have formed slowly in the distant past. However, diverse ore deposits are not forming today—even slowly. Spontaneous combustion in the SCW under the crust may have produced Earth’s ores. If so, escaping flood waters swept those ores up to the Earth’s surface. 

6. Gold Deposits. Why are gold veins at the Earth’s surface? If extremely hot water (932°F or 500°C) circulated under and through the lower crust, gold in high concentrations would go into solution. If the solution then came up to the Earth’s surface fast enough, most gold would precipitate at the Earth’s surface. About 250 cubic miles of water must have burst forth to account for the gold found in just one gold mining region in Canada.14 With less-extreme pressure-temperature conditions, even more water must come up faster to account for the Earth’s gold deposits. These are hardly the slow, uniformitarian processes that evolutionists visualize. When the hydroplates crashed, vast amounts of hot water still under the crust burst up through faults and deposited concentrated minerals, including gold. 

About 40% of all gold mined in the world is from the Witwatersrand Basin in South Africa. This gold, deposited in compressional fractures (gold veins) within the basin, precipitated from water whose temperature exceeded 300°C.15 

7. The Quartz Problem. Geologists acknowledge their inability to explain where enough silica could come from to cement most of the Earth’s sediments into rocks. This is called “the quartz problem.” [See page 247.] SCW dissolved much of the quartz in the rocks bordering the subterranean chamber. That dissolved silica, cooling at the Earth’s surface soon after the flood, cemented rocks—and petrified wood. 

8. Salt Deposits. Thick salt deposits on the floor of the Atlantic Ocean were not formed by evaporation but by hot brines deep in the Earth. Among the many reasons for this conclusion are the absence of organic remains in those deposits and the presence of ore minerals that are not found in evaporating basins today.16 Again, hot, erupting, mineral-rich subterranean water explains what we see. 

9. Geothermal Heat. As one descends deeper into the Earth, temperatures increase. Many scientists and laymen believe that Earth’s geothermal heat is left over from the formation of the Earth by meteoritic bombardment. A few simple calculations show that if Earth formed that way, too much heat would have been released; the entire Earth would have melted several times over. [See Endnote 45a on page 87 and "Melting the Inner Earth" beginning on page 561.] Others believe that billions of years of radioactive decay produced the temperature patterns we see inside the Earth. The flaws in this thinking are explained in “The Origin of Earth’s Radioactivity” on pages 357–405. 
10. Understanding Accelerated Decay. For more than 20 years, I, along with a few other creationists, have cited evidence that rates of radioactive decay were much faster sometime in the past. In 2005, some creationists, citing several additional evidences, correctly reached the same conclusion. However, they did not know what produced Earth’s radioactivity, what caused accelerated decay or when either happened (during the creation,17 the fall, or the flood). They realized that the decay, whenever it happened, would have produced a vast amount of heat—enough, they thought, to melt much of the Earth and evaporate all the oceans. Because this did not happen, they believe that a miracle occurred or some strange, new physics removed the heat. (Miracles should not be invoked to solve a scientific problem. See Figure 231 on page 526.) 

In fact, normal physics was involved. These researchers never addressed the larger question: What was the origin of Earth’s radioactivity? They were also unaware of all the preflood subterranean water and why it became electrically conductive SCW and increasingly permeated the lower crust. That SCW absorbed most of the nuclear energy and converted it primarily to kinetic energy, without a huge rise in temperature. Furthermore, the extremely powerful fountains of the great deep expelled most of that energy into outer space. Some of these researchers completely missed the cataclysmic nature of the flood’s beginning—saying that when, “on the same day all the fountains of the great deep burst open” (Genesis 7:11), the fountains were simply like geysers. These individuals also did not realize that the hydroplate theory explains the accelerated decay and energy removal, and places that decay at the beginning of the flood.18 

Final Thoughts 

The origin and consequences of so much energy in the subterranean water are startling new ideas. Grasping and interrelating the many evidences that show this will require a period of thoughtful reevaluation and reflection by each reader. Put aside intuition, and follow the evidence. 
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Melting the Inner Earth 

Today, the Earth’s density at any depth, z, is well known. Some values are given in column G of Table 39.1 Based on those values, the mass, acceleration due to gravity, polar moment of inertia, and gravitational potential energy are calculated in columns H–K for successive spherical shells. The potential energy of a shell of mass m and radius r is 
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where G is the gravitational constant, g is the acceleration due to gravity at r, and Mi is the mass inside the shell. 

Preflood values of density (column B) can be estimated at all depths by the formula 

                         density = a + bz + cz2 + dz3 

where a = 2.840, b = 1.6362 × 10-3, c = 5.4000 × 10-8, and d = -1.1587 × 10-11. These coefficients were selected to satisfy the following constraints: the flood did not appreciably change the mass of the Earth,2 the preflood density at the Earth’s surface and center was what it is today (2.840 and 12.460 gm/cm3, respectively), pressure and, therefore, density increased smoothly with depth, and the polar moment of inertia allowed the Earth to rotate 360 times per year. (Endnote 38 on page 179 presents some of the evidence for a 360-day year before the flood.) Other functional relationships for preflood density vs. depth that satisfied these same constraints would not greatly alter the following conclusions. 

As explained on pages 151–185, during the flood, mass shifts within the Earth generated internal friction, heating, and melting. Melting, especially near the center of the Earth where pressures (and thus frictional heating) were greatest, was followed by gravitational settling of the denser minerals and chemical elements. Rock that melted below the crossover depth contracted. [See “Magma Production and Movement” on page 155.] This produced further mass shifts (faulting), frictional heating, melting, and gravitational settling. Most of the potential energy lost by the Earth—the difference in the sums of columns F and K—was converted to heat by gravitational settling.3 

          (2.489 × 1039 – 2.460 × 1039)  =  29.0 × 1036 ergs 

Slippage began at the center of the earth, as shown in Figure 95 on page 180. The potential energy lost by frictional melting eventually generated about 5 times more heat energy in the Earth’s growing core through gravitational settling.4 This created a diminishing5 runaway situation: more slippage and melting produced more heating by gravitational settling, which then produced additional (but lesser amount of) slippage, melting etc. Within months, most of the inner earth melted. That melting, gravitational settling, and compression of magma in the outer core is shown by the sharp density discontinuity in Table 39 (column G) and by Earth’s extremely strong magnetic field.  [See "The Origin of Earth’s Powerful Magnetic Field" on page 175 for an explanation.] 

All this heat, released within months6 inside Earth, could provide almost 3 billion years’ worth of the present heat flux at the Earth’s surface (1.0 × 1028 ergs/year). 

How does the heat released by gravitational settling (almost 29.0 × 1036 ergs) compare with the heat needed to form Earth’s present-day core? It partly depends on the initial temperatures of the denser particles inside the Earth before they fell toward the Earth’s center to become the inner and outer core. However, before gravitational settling could begin, those temperatures would have been raised to near the local melting temperatures. Particles that melted after they fell added to the liquid outer core; denser particles that did not melt or that solidified under the great pressure near the Earth’s center formed the solid inner core. 

Anderson gives the following estimates for the thermal properties of the inner and outer core. (The masses for inner and outer core are derived from Table 39.) 

	Table 38. Some Properties of the Earth’s Core7 

	Property 
	Inner Core 
	Outer Core 

	Mass (gm) 
	0.132 × 1027 
	1.831 × 1027 

	Mean Melting Temperature (K) 
	6,575 
	3,800 

	Specific Heat (erg/gm/K) 
	5 × 106 
	5 × 106 

	Heat of Fusion (erg/gm) 
	  
	4 × 109 


To form today’s inner core requires approximately 

      [5 × 106 × (6,575 – 3,800)] × 0.132 × 1027 = 1.832 × 1036 ergs 

To form today’s outer core requires approximately 

(4 × 109 )  ×  (1.831 × 10 27 )  =  7.324 × 1036 ergs 

Therefore, the heat released by gravitational settling (almost 29.0 × 1036 ergs) exceeded that needed to form the Earth’s inner and outer core (9.156 × 1036 ergs). Temperatures quickly rose near the center of the Earth. Notice that the heat released by gravitational settling, if evenly distributed throughout the Earth, might melt the entire Earth, whose mass is 5.976 × 1027 grams. 

29.0 × 1036  ergs   >   (~ 4 × 109 ) × (5.976 × 1027 )  ergs 

	Table 39. Energy Released by Gravitational Settling 

	  
	  
	BEFORE FLOOD 
	AFTER FLOOD 

	  
	A 
	B 
	C 
	D 
	E 
	F 
	G 
	H 
	I 
	J 
	K 

	  
	depth 
	density 
	mass 
	gravity 
	inertia 
	potential energy 
	density 
	mass 
	gravity 
	inertia 
	potential energy 

	  
	z (km) 
	(gm/cm3) 
	(gm) 
	(cm/sec2) 
	(gm cm2) 
	(ergs) 
	(gm/cm3) 
	(gm) 
	(cm/sec2) 
	(gm cm2) 
	(ergs) 

	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  

	Crust 
	0 
	2.840 
	  
	982.2 
	  
	  
	2.840 
	  
	982.2 
	  
	  

	  
	15 
	2.865 
	2.18E+25 
	983.2 
	5.88E+42 
	-1.36E+37 
	2.840 
	2.17E+25 
	983.2 
	5.85E+42 
	-1.36E+37 

	
	60 
	2.938 
	6.58E+25 
	986.2 
	1.76E+43 
	-4.10E+37 
	3.332 
	7.54E+25 
	984.7 
	2.02E+43 
	-4.70E+37 

	
	100 
	3.004 
	5.91E+25 
	988.8 
	1.56E+43 
	-3.67E+37 
	3.348 
	6.64E+25 
	986.1 
	1.75E+43 
	-4.12E+37 

	
	200 
	3.169 
	1.50E+26 
	994.9 
	3.87E+43 
	-9.26E+37 
	3.387 
	1.64E+26 
	989.6 
	4.23E+43 
	-1.01E+38 

	
	300 
	3.335 
	1.53E+26 
	1,000.2 
	3.83E+43 
	-9.35E+37 
	3.424 
	1.60E+26 
	993.4 
	4.01E+43 
	-9.73E+37 

	
	350 
	3.419 
	7.76E+25 
	1,002.6 
	1.89E+43 
	-4.70E+37 
	3.441 
	7.88E+25 
	995.5 
	1.92E+43 
	-4.74E+37 

	
	400 
	3.502 
	7.82E+25 
	1,004.8 
	1.87E+43 
	-4.70E+37 
	3.775 
	8.44E+25 
	996.4 
	2.02E+43 
	-5.04E+37 

	
	413 
	3.524 
	2.04E+25 
	1,005.4 
	4.84E+42 
	-1.22E+37 
	3.795 
	2.20E+25 
	996.6 
	5.22E+42 
	-1.31E+37 

	
	500 
	3.670 
	1.38E+26 
	1,008.8 
	3.21E+43 
	-8.19E+37 
	3.925 
	1.48E+26 
	997.5 
	3.44E+43 
	-8.71E+37 

	
	600 
	3.839 
	1.60E+26 
	1,012.0 
	3.61E+43 
	-9.40E+37 
	4.075 
	1.70E+26 
	998.6 
	3.85E+43 
	-9.90E+37 

	
	650 
	3.923 
	8.05E+25 
	1,013.4 
	1.77E+43 
	-4.68E+37 
	4.150 
	8.53E+25 
	998.7 
	1.88E+43 
	-4.90E+37 

	Mantle 
	800 
	4.178 
	2.43E+26 
	1,016.4 
	5.17E+43 
	-1.39E+38 
	4.380 
	2.58E+26 
	997.8 
	5.48E+43 
	-1.45E+38 

	  
	984 
	4.491 
	3.01E+26 
	1,017.9 
	6.02E+43 
	-1.68E+38 
	4.529 
	3.09E+26 
	996.0 
	6.19E+43 
	-1.69E+38 

	
	1,000 
	4.519 
	2.62E+25 
	1,017.9 
	5.06E+42 
	-1.43E+37 
	4.538 
	2.64E+25 
	995.8 
	5.09E+42 
	-1.41E+37 

	
	1,200 
	4.861 
	3.28E+26 
	1,016.4 
	6.07E+43 
	-1.76E+38 
	4.655 
	3.21E+26 
	994.3 
	5.95E+43 
	-1.68E+38 

	
	1,400 
	5.205 
	3.25E+26 
	1,012.1 
	5.58E+43 
	-1.67E+38 
	4.768 
	3.05E+26 
	993.7 
	5.22E+43 
	-1.54E+38 

	
	1,600 
	5.549 
	3.21E+26 
	1,004.7 
	5.08E+43 
	-1.58E+38 
	4.877 
	2.88E+26 
	994.5 
	4.55E+43 
	-1.39E+38 

	
	1,800 
	5.893 
	3.14E+26 
	994.4 
	4.57E+43 
	-1.46E+38 
	4.983 
	2.70E+26 
	997.1 
	3.94E+43 
	-1.26E+38 

	
	2,000 
	6.236 
	3.05E+26 
	981.1 
	4.06E+43 
	-1.35E+38 
	5.087 
	2.53E+26 
	1,002.1 
	3.37E+43 
	-1.13E+38 

	
	2,200 
	6.578 
	2.94E+26 
	964.8 
	3.58E+43 
	-1.22E+38 
	5.188 
	2.36E+26 
	1,010.2 
	2.87E+43 
	-1.01E+38 

	
	2,400 
	6.918 
	2.81E+26 
	945.5 
	3.11E+43 
	-1.09E+38 
	5.288 
	2.18E+26 
	1,022.3 
	2.41E+43 
	-9.03E+37 

	
	2,600 
	7.256 
	2.67E+26 
	923.3 
	2.67E+43 
	-9.66E+37 
	5.387 
	2.01E+26 
	1,039.3 
	2.01E+43 
	-8.02E+37 

	
	2,800 
	7.590 
	2.51E+26 
	898.1 
	2.26E+43 
	-8.41E+37 
	5.487 
	1.84E+26 
	1,062.6 
	1.66E+43 
	-7.11E+37 

	
	2,878 
	7.720 
	9.36E+25 
	887.5 
	7.79E+42 
	-2.95E+37 
	5.527 
	6.73E+25 
	1,073.8 
	5.60E+42 
	-2.54E+37 

	  
	3,000 
	7.922 
	1.41E+26 
	869.9 
	1.11E+43 
	-4.26E+37 
	10.121 
	1.81E+26 
	1,046.7 
	1.42E+43 
	-6.59E+37 

	
	3,200 
	8.249 
	2.17E+26 
	838.9 
	1.55E+43 
	-6.08E+37 
	10.421 
	2.76E+26 
	999.6 
	1.97E+43 
	-9.25E+37 

	
	3,400 
	8.572 
	1.99E+26 
	804.9 
	1.26E+43 
	-5.03E+37 
	10.697 
	2.50E+26 
	949.5 
	1.58E+43 
	-7.49E+37 

	
	3,600 
	8.890 
	1.81E+26 
	768.1 
	9.96E+42 
	-4.09E+37 
	10.948 
	2.24E+26 
	896.7 
	1.23E+43 
	-5.94E+37 

	
	3,800 
	9.202 
	1.62E+26 
	728.5 
	7.74E+42 
	-3.24E+37 
	11.176 
	1.98E+26 
	841.4 
	9.46E+42 
	-4.61E+37 

	Outer 
	4,000 
	9.507 
	1.44E+26 
	686.2 
	5.86E+42 
	-2.51E+37 
	11.383 
	1.73E+26 
	783.9 
	7.07E+42 
	-3.48E+37 

	Core 
	4,200 
	9.806 
	1.25E+26 
	641.2 
	4.32E+42 
	-1.89E+37 
	11.570 
	1.49E+26 
	724.4 
	5.13E+42 
	-2.55E+37 

	  
	4,400 
	10.098 
	1.07E+26 
	593.6 
	3.08E+42 
	-1.37E+37 
	11.737 
	1.26E+26 
	663.0 
	3.61E+42 
	-1.81E+37 

	
	4,600 
	10.382 
	9.02E+25 
	543.5 
	2.11E+42 
	-9.59E+36 
	11.887 
	1.04E+26 
	600.0 
	2.44E+42 
	-1.23E+37 

	
	4,800 
	10.657 
	7.39E+25 
	491.0 
	1.38E+42 
	-6.39E+36 
	12.017 
	8.40E+25 
	535.6 
	1.57E+42 
	-7.97E+36 

	
	4,982 
	10.899 
	5.41E+25 
	441.1 
	7.94E+41 
	-3.73E+36 
	12.121 
	6.05E+25 
	475.9 
	8.90E+41 
	-4.53E+36 

	
	5,000 
	10.923 
	4.70E+24 
	436.1 
	5.97E+40 
	-2.85E+35 
	12.130 
	5.22E+24 
	469.9 
	6.63E+40 
	-3.41E+35 

	  
	5,121 
	11.079 
	2.87E+25 
	401.9 
	3.30E+41 
	-1.58E+36 
	12.197 
	3.18E+25 
	429.6 
	3.65E+41 
	-1.87E+36 

	
	5,200 
	11.179 
	1.62E+25 
	379.2 
	1.58E+41 
	-7.66E+35 
	12.229 
	1.78E+25 
	403.1 
	1.74E+41 
	-8.96E+35 

	
	5,400 
	11.426 
	3.27E+25 
	320.3 
	2.54E+41 
	-1.22E+36 
	12.301 
	3.55E+25 
	335.4 
	2.75E+41 
	-1.40E+36 

	Inner 
	5,600 
	11.662 
	2.21E+25 
	260.0 
	1.14E+41 
	-5.59E+35 
	12.360 
	2.36E+25 
	267.1 
	1.22E+41 
	-6.20E+35 

	 Core 
	5,800 
	11.886 
	1.34E+25 
	199.5 
	4.18E+40 
	-2.07E+35 
	12.405 
	1.41E+25 
	198.2 
	4.39E+40 
	-2.20E+35 

	  
	6,000 
	12.099 
	6.79E+24 
	143.7 
	1.08E+40 
	-5.49E+34 
	12.437 
	7.03E+24 
	129.0 
	1.12E+40 
	-5.42E+34 

	
	6,200 
	12.299 
	2.35E+24 
	139.6 
	1.41E+39 
	-9.03E+33 
	12.455 
	2.40E+24 
	59.5 
	1.44E+39 
	-6.13E+33 

	
	6,371 
	12.460 
	2.59E+23 
	0.0 
	3.03E+37 
	-1.55E+32 
	12.460 
	2.61E+23 
	0.0 
	3.05E+37 
	-6.64E+31 

	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  

	  
	SUM 
	  
	5.976E+27 
	  
	8.14E+44 
	-2.460E+39 
	  
	5.976E+27 
	  
	8.03E+44 
	-2.489E+39 


Table 39 allows two other important conclusions. Evolutionists claim that the Earth formed by meteoritic bombardment, sometimes called gravitational accretion. If so, the 2.489 × 1039 ergs of potential energy lost by these meteoroids (sum of column K)  would become heat after impact with the growing Earth. This is 86 times greater than the heat released by gravitational settling.    
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It is also 104 times the heat needed to melt the entire Earth. 
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Even if the bombardment were spread over millions of years, the entire Earth should have melted, as experts have noted.8 Had this happened, we would not find heavy, nonreactive chemical elements, such as gold, at the Earth’s surface, nor would granite exist. [See “Molten Earth?” on page 87 and Endnote 21 on page 177.] 

Conclusion 

By assuming a uniform density distribution throughout the preflood Earth (altered only by the compression that increases with depth), the hydroplate theory and gravitational settling answer the many questions raised in “Volcanoes and Lava” on page 115 and “Geothermal Heat” on page 115. This also explains why the inner core spins faster than the rest of the Earth (page 159), and why George Dodwell found that the tilt of the Earth’s spin axis has steadily changed during the last 4,000 years. [See page 118 and Endnote 76 on page 143.] Finally, the hydroplate theory and gravitational settling explain the following unusual characteristics of today’s Earth: 

· the huge density discontinuity at the core-mantle boundary, [See Table 39 on page 562.]

· Earth’s liquid outer core and solid inner core,

· “oceans” of flood basalts found worldwide, especially in and surrounding the Pacific and Indian Oceans,

· oceanic trenches and the Ring of Fire (explained on (pages 151–185), 

· the 40,000 volcanoes (all taller than 1 kilometer) on the floor of the Pacific Ocean, 

· the great variability of the temperature gradient under the Earth’s surface (discussed on page 115), and

· Earth’s powerful magnetic field—2,000 times greater than the combined magnetic fields of all the rocky planets. [See "The Origin of Earth’s Powerful Magnetic Field" on page 175.]

References and Notes 

1. See, for example, Frank D. Stacey, Physics of the Earth (New York: John Wiley & Sons, Inc., 1969), pp. 281–282.

2. The mass expelled from Earth during the flood was probably less than 2.8 × 1024 grams, less than 1/2,000 the mass of the Earth. [See Table 37 on page 555.] Therefore, that lost mass can be neglected. Even if it could not be neglected, it would have only a secondary effect, because the loss of that mass would not alter Earth’s spin rate.

For example, the ice skater shown in Figure 81 on page 152 will spin faster as she pulls her arms in toward her spin axis. However, if her arms ever flew off her spinning body, her spin rate would immediately stop increasing.

3. Only a very small fraction of the preflood Earth’s potential energy was expended in increasing the Earth’s rotational kinetic energy. The Earth’s angular velocity today is   
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This faster spin rate increased the Earth’s rotational kinetic energy despite Earth’s lower polar moment of inertia. However, this increase was relatively trivial and can be neglected.   [image: image59.jpg]2
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4. This factor of 5 can be estimated by calculating the ratio of the energy released by gravitational settling just within the outer core (g  V  h) to the energy expended in melting (L  V  av), where

= the average density difference between particles that sink to the particles that float, 

g = the average acceleration of gravity in the core,

V = the volume of melted rock in the outer core,

h = the average “fall distance” (about half the radius of the outer core),

L = the heat of fusion in the outer core, and 

av = average density of the melted particles.

If           g  500 cm/sec2                    h   1,750  × 105  cm

             L  4 × 109 ergs/gm         
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then this dimensionless ratio is about 5. 
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Any ratio that is much greater than 1.0 will produce runaway heating near the center of the Earth. (Other minor effects are being omitted.) Clearly, this factor is large because h (the “fall distance”) is so large. With about 5 times more heat in the core than it takes to melt the outer core, heat within the outer core should be conducting today into and melting the base of the mantle and the top of the inner core.

5. As shown in Figure 95 on page 180, the runaway melting diminishes, because the solid mantle’s radial movement diminishes as the core’s radius increases. At the exact center of the Earth, that movement—and the resulting friction, melting, and shrinkage of magma—was a maximum.

6. To understand why most of this heat was released within months, see “Why Did the Flood Water Drain So Slowly” on page 476.

7. Don L. Anderson, Theory of the Earth (Boston: Blackwell Scientific Publications, 1989), p. 68.

8. “The kinetic energy (~5 x 1038 ergs) released in the largest impacts (1.5 x 1027 g at  9 km/sec) would be several times greater than that required to melt the entire Earth.”  George W. Wetherill, “Occurrence of Giant Impacts during the Growth of the Terrestrial Planets,” Science, Vol. 228, 17 May 1985, p. 879.

Frequency of the Fluttering Crust 

Method 1. We can approximate the fluttering frequency of the crust by modeling a narrow section of the crust as a frictionless piston of mass M and density  g  compressing water of density w .  The piston, a narrow section of the granite crust with horizontal area A and thickness t, is free to vibrate up and down, much like a massive ship bobbing up and down on the sea. 
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Figure 243: Vibrating Crust. While the fluttering crust would look like a flag held horizontally in a strong wind, its chaotic movement can be simplified by looking at the narrow section shown above. Its movement would primarily be up and down, driven by the oscillating pressure below. 

The piston’s mass is 

     M  =  A t g 
A downward displacement of the crust by distance +x will produce an unbalanced restoring force (F), in the negative direction, of 

     F  =  - (w g  x)  A 

where g is the acceleration due to gravity. Therefore, using Newton’s second law, the equation of vertical motion is   
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The solution to this differential equation can be written as 

     x   =   a sin t - t0) 

where “a” is the amplitude, t is the time at any instant, t0 is the time when the crust is at its equilibrium position and moving downward, and the natural frequency  is 
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Therefore, the period (P) is 

[image: image65.jpg]



From the steam table mentioned in Endnote 13 on page 200, the density of supercritical water ( g ) at 4,270 bars and 3,000°F is about[image: image66.jpg]04 82
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the vibrational period is 11 minutes per cycle. Other factors, such as water hammers, the partially removed pillars, and the stiffness of the crust could greatly alter this period. 

Method 2. Analyses exist for the vibration of flat plates. [See for example Carl Roger Freberg and Emory N. Kemler, “Vibration of Thin Flat Plates,” Elements of Mechanical Vibration, 2nd edition (New York: John Wiley & Sons, Inc., 1949, pp. 147–148.] While these models have the advantage of incorporating a plate’s thickness and stiffness (modulus of elasticity), one must know the distance between supports, which for hydroplates requires knowing the number and spacing of the preflood pillars. While any estimate would be hard to justify, I will assume there were 18,000 evenly spaced pillars before the flood—the estimate previously used in Endnote 2 on page 454. With this spacing, these models give vibrational periods slightly greater than 7 minutes per cycle. Although uncertainties exist with both methods, the vibrational periods will be considered to be about 10 minutes. 

Rapid Attraction 

Two electrical charges (Q1 and  Q2 statcoulombs, one positive and the other negative) are attracted toward each other by a force of F dynes when they are separated by a distance of x centimeters in a medium with permittivity k. 
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For a vacuum, k = 1. One statcoulomb is the charge of 2.08 × 109 electrons. 

Stokes’ law gives the terminal velocity of a sphere of mass m and radius r which is acted upon by a force F in a fluid whose viscosity is . That velocity is 
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The sphere’s density,  ,  is 
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These equations simplify to 
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Integrating this from an initial separation distance of x0 until the charged particles collide (x = 0) at time t gives: 
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What does this mean? Consider trillions of radon-222 (222Rn) atoms flowing for weeks between sheets of mica that are growing, because the mineral-rich water’s temperature and pressure are dropping. If 222Rn (half-life = 3.8 days) ejects an alpha particle (charge = +2), the radon instantly becomes 218Po with a charge of Q1  = –2 and a radius r  =  5 × 10-8 centimeters. That polonium ion will recoil with enough energy to remove hundreds of hydroxide ions (OH-)—each with a negative charge—from near the impact point in the mica. [For an explanation of dehydroxylation, see Endnote 118 on page 402.] While the water might absorb some recoil energy, or the polonium might be deflected off a mica sheet, some recoiling 218Po will crash into and become embedded in the mica, removing hundreds of hydroxide ions. This will give the impact point a large positive charge—both from the impact and the greater heating minutes later when the embedded 218Po decays by emitting an alpha particle. 

Let’s conservatively say that the first impact in the mica produces a charge of Q2 = +100. For water, 
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Other flowing 222Rn atoms that decay near that +100 point charge will be pulled into it within one 218Po half-life (3.1 minutes) if 
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This is more than twice the radius of a 218Po halo. As more radon decays near the impact point and as more 218Po, 214Po, and 210Po are pulled into the impact point and then decay, the heating and recoil pressure remove more hydroxide ions, increasing the electrical charge Q2. That, in turn, increases the distance, x0 and the rate at which polonium is pulled in. A runaway situation quickly develops. 

The formula for biotite is K(Mg,Fe)3(Al,Fe)Si3O10(OH,F)2. Approximately 17/400 of its mass is OH- (highlighted in bold above). A typical inclusion at the center of a polonium halo has a radius of about 0.00005 cm. Therefore, that tiny volume of biotite, whose density is  3.1 gm/cm3 initially had about 
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OH- ions. 

If dehydroxylation removed only 1/20th of these ions, about a billion polonium ions could be attracted and concentrated, enough to form a sharp halo.
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PREDICTION 50:   A sensitive mass spectrometer will show about a 5% deficiency in hydrogen within the inclusions at the center of isolated polonium halos.

Highly Compressed Solids 

A granite cliff on earth could never be higher than 5 miles. Granite typically has a crushing strength of 2.11 × 108 newtons/meter2 and weighs 26,400 newtons/meter3. Dividing the first number by the second gives 8,000 meters (or 5 miles)—the maximum height before the granite at the base of the cliff is crushed by the load above. (If the entire cliff were under water, buoyancy would allow the cliff to be about 60% higher.) 

Let’s examine a more general case and then apply it to several specific examples including the one above. If a tiny cube of any solid is compressed on all six sides by equal pressures (stresses) that exceed the solid’s crushing stress, would the cube be crushed into tiny pieces? No. The confinement pressure is so large and uniform that no tiny fragment of the cube could slip relative to an adjacent fragment. With no shearing stresses in the cube, it would only shrink uniformly, according to Hook’s law: by an amount proportional to the stress. (The subjects of Poisson’s ratio and Mohr’s circle can be skipped with no loss of generality.) Therefore, a fragile glass goblet, or any solid, would not break or be penetrated by water if it were gently placed at the deepest point on an ocean floor, where compressive stresses are gigantic but uniform. Indeed, many of us have seen pictures of delicate, unbroken china in the deep ocean wreckage of the Titanic.
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Figure 244: Hydrostatic Compression. Hydrostatic compression occurs when a tiny cube of material (solid or liquid) is compressed equally and uniformly on all six sides, and no stresses lie in the faces of the six sides. Because liquids can sustain no shear stresses, this is automatically true for pressurized liquids. Thus the name “hydro-static” compression. Nevertheless, the term is also used for solids, especially rocks deep in the earth. 

The imaginary cube usually has boundaries that are visualized as lying within a larger mass of the same material. Under hydrostatic conditions, no shear stresses exist within the cube. However, with rocks, the compressive forces on the sides of the cube are often unequal, so shear stresses will develop within the cube to try to balance the differences. Those stresses deform the cube to some degree. 

For deep rocks, compressive deformations are primarily puttylike, not elastic (or springlike).The greater the compressive deformations, the more the rock deforms and shear stresses disappear—as in a liquid.When drilling into the earth, hydrostatic rocks are encountered at depths of about 5 miles. As drills approach those depths, dense liquids must be added to the drill hole to keep it from collapsing. 

Why is a solid not crushed if the compressive stresses exceed the crushing strength and are equal in all directions? The crushing strength of a solid is defined as the axial compression required to fracture a test cylinder of that material. Because there is no external compression on the sides of the test cylinder, internal shearing stresses must develop to try to counter that axial compression. Those shearing stresses, comparable to the axial stresses in magnitude, cause mineral grains to slip at grain boundaries, the weakest part of solids. 

If each side of a tiny, confined cube is compressed by large, unequal stresses, internal shearing stresses will develop and deform the original cube. Within the cube are countless grain boundaries between adjacent crystals. If the stresses on the sides of the cube are large and sufficiently different, internal shearing stresses at grain boundaries will break the weakest atomic bonds, produce slippage (dislocations) at grain boundaries, and make the internal stresses nearly hydrostatic. This is putty-like—or plastic—deformation by compression. 

The side of a tiny granite cube that was part of a cliff face (or the inside wall of a deep drill hole) would have no compressive stress acting on it. Therefore, internal shearing stresses would try to compensate. If at least 5 miles of granite were loaded above the cube, those shearing stresses would fracture the granite cube, and the pieces would spill out of the cliff face, or into the drill hole. 

Other variables affect the compressive strength of solids and the point where plastic deformation by compression begins. The higher the temperature, the weaker the compressive strength. Also, the mere process of deforming a solid generates internal friction that heats and weakens the solid. Defects within crystals are sources of weakness and may produce an early onset of puttylike deformations. Nevertheless, as a general rule, granite 5 miles or more below the earth’s surface will tend to deform until the compressive loads are almost hydrostatic—equal in all directions and without shear stresses. Any liquid below that solid, hydrostatic seal (such as the preflood subterranean ocean) will be trapped, unless forces rupture the seal. High-pressure fluids are often sealed in their containers by gaskets or sealants made of highly-compressed, but malleable, solids. 

Most advocates of plate tectonics think of the mantle as a highly viscous liquid. (Textbooks and young minds are filled with this error as well as the belief that the mantle circulates like a liquid.) No, the mantle is almost entirely a solid—a highly compressed solid. [See Figure 92 and “Reasonable Driving Mechanisms” (Items 37 and 38) on page 168.] 

Christian Men of Science: Eleven Men Who Changed the World 

The following is one chapter from Christian Men of Science by George Mulfinger and Julia Mulfinger Orozco, Ambassador Emerald International, 2001, reproduced with permission. 

Other chapter biographies in this book include Johannes Kepler, Robert Boyle, Michael Faraday, Lord Kelvin, Samuel F. B. Morse, James Clerk Maxwell, and Henry Morris. These easily readable accounts contain human-interest events, struggles, failures, and accomplishments. 

Dr. Walt Brown 

(1937- )
Mechanical Engineer
Air Force Colonel 

Finally, my brethren, be strong in the Lord, 
and in the power of his might. Put on the whole armor of God,
that ye may be able to stand against the wiles of the devil.
Ephesians 6:10,11 

The doctor pulled the stethoscope out of his ears and left it dangling around his neck. He told fourteen-year-old Walt to button his shirt and come to his desk. He looked at Mr. and Mrs. Brown and then at Walt before he spoke. “Yes, I hear the murmur,” he said. “But we heart specialists see these cases. You can still have a full life, Walt, just not as active as the rest. Why, we have similar cases on record of people who have lived to be thirty-six years old!” he said, trying to encourage them. But his words fell flat. The Browns had hoped for better news than this. 
Well, Walt thought to himself as they left the doctor’s office, at least I have about twenty years left. His heart murmur had been diagnosed when he was a toddler and he was tired of the restrictions that had gone on ever since. He had always had to sit out of physical education classes at school. When he played baseball with his friends, he was allowed to swing the bat, but someone else had to run the bases for him. Sometimes, when he thought his parents wouldn’t find out, he would run the bases himself. The most vigorous activity that his parents allowed him was a game of golf, which he played often and well. 

Walt enjoyed competition and had found he could compete in other areas besides sports. He became a good public speaker and won several state contests while in high school. At first he was so scared when he spoke in front of people that he had to wear baggy pants to hide his shaking legs. 

While the other boys were spending their time at sports practice, Walt participated in the high school Chess Club. He had taught himself to play chess when he was in fifth grade. He had been too sick to go to school one day, so he sat in bed, thumbing through the World Book Encyclopedia. He stopped when he came to the “Chess” entry and saw the picture of the chessboard. 

After reading about chess, he figured he could play it. He got a piece of paper and made a crude chess board by drawing eight columns and eight rows. Then he tore out pieces of paper and made pawns, kings, queens, knights, rooks, and bishops. Now in high school, chess was his passion. He would spend Friday and Saturday evenings playing chess with friends. He wasn’t much of a reader, but he often went downtown to the library to find chess books so that he could improve his strategy. 

The chess coach was also the geometry teacher, and Walt was his top math student. This teacher pushed Walt with extra challenges. He also encouraged his bright students to go on to one of the military academies. But that was out of the question for Walt because of his heart condition. 

When Walt was seventeen, he went for his annual checkup with Dr. Miller. “I can’t hear the murmur!” the doctor said. So he lifted the restrictions on sports. After seventeen years of little physical activity, Walt reveled in the freedom. He tried boxing and running and found to his surprise that he was a good runner. He could easily run five miles and leave his athletic running partners huffing behind him. Now he realized that he just might be able to go to a military academy. 

Walt's Family 

Walt was born in Kansas City, Missouri, the oldest of three children. When Walt was in elementary school, the family moved to Toledo, Ohio. Mr. Brown was a salesman for Hallmark greeting cards and later a real estate agent. Walt’s family was a typical American family of the mid 1900s. Mr. and Mrs. Brown, both graduates of a Methodist college, were well read and well liked by all. They encouraged their children to pursue their individual talents. 

The Browns attended a Methodist church each week and brought their two sons and daughter up with Biblical ethics and attitudes. When Walt was a teenager, he met people who were preaching the gospel and their words slowly registered with him. His decision to follow Christ was actually made over a period of time. As time passed, his conviction and faith in Christ grew stronger. 

Applying to the Military 

One Saturday when Walt was a senior in high school, he was walking downtown with his friend Dave. They had just stopped by the library and Walt had checked out a few more chess books. 

Dave and Walt were headed back home when they walked by the office of Congressman Frazier Reams. They suddenly remembered an announcement at school that Congressman Reams was accepting applications to the military academies. “Let’s check it out,” Dave said. 

So, a month later, they were taking several tests with another hundred applicants. With the combination of the written and oral tests, Walt ended up in first place. So he got to choose which military academy he wanted to attend—Army, Navy, Air Force, or Coast Guard. 

For Walt the choice was obvious. The challenge and prestige of West Point, the Army’s academy, had always attracted him. He wanted to go to West Point because he felt it was the best, the most rigorous and most challenging. But he still had to pass West Point’s physical test, mental test, and medical test. The mental test was no problem for him; he worried, though, that the military might not accept him because of his history with the heart murmur. Walt informed the military doctors of the earlier diagnosis, but they thoroughly checked him and said it was no problem. 

West Point 

Walt Brown entered West Point on July 5, 1955. After he had been there for one hour, he thought he had made the biggest mistake of his life! What a shock this was for a seventeen-year-old boy who had never been away from home. Where was the “glory and the honor of the Corps” that he had heard so much about? He wished he could just walk away from this “nightmare.” What am I doing here? he wondered. Whenever the question arose, he reminded himself that he was here in the military to help his neighbors—those who were subjected to bullies. 

The first two months were called “Beast Barracks”—a fitting name, he found out, for the two months of drills and grueling physical workouts before academics began. He had so much to learn and couldn’t seem to do anything right. Taking apart a rifle was a mystery. And he had to do it quickly in total darkness. 

Even marching was difficult. Sometimes he couldn’t react to the commands fast enough and was left behind. “Mr. Brown, get with it, dumb smack!” the upperclassman barked. “You need more practice, so instead of having free time, I want you to report to my room, and we will work on it.” 

There was never enough time to do what he needed to do. His math courses came easily, but he had difficulty with the courses that involved long reading assignments. He had to read the New York Times every day and keep current with the news in case he was asked to recite the news at meals. If he didn’t know the news, he would have to visit each upperclassman who sat at his table and recite the news. 

This plebe system was a merciless plan to heap stress on the new cadets, or “plebes” as they were called. (Plebe means “common people” in Latin, and it was used in a derogatory sense at West Point.) The upperclassmen would make a plebe feel inadequate and clumsy. If he did something wrong, then everyone would look at him and would find something else wrong. It was a vicious snowball effect, and inexperienced plebes found themselves sleep deprived and buried in demerits. 

Walt racked up demerits right and left—having lint in his rifle, not getting a haircut that week, failing room inspection, having dusty shoes or dirty fingernails, hiding clean laundry instead of taking the time to fold it neatly and stack it in his locker. Later Walt realized this constant nit-picking was good preparation for what was ahead in the Army, because there would be situations in which he would have to function under even greater stress. 

Plebes were allowed a certain number of demerits each month, but after that, each demerit meant one hour of walking “punishment tours.” Many times Walt had to walk tours—walking back and forth in a lane, one hour at a time, in his full uniform carrying his rifle. At one point he had thirty hours of tours to walk. Fortunately, a visiting European prince saved his skin by pardoning all cadets’ offenses. (West Point allowed visiting royalty or heads-of-state to “pardon” cadets serving punishments.) 

He wanted so badly that first semester to resign or be kicked out. He watched with envy when a classmate failed or resigned and had to leave. One thousand cadets had started in his class, but only six hundred would finish four years later. He was sorely tempted to deliberately fail Russian, his worst subject, so that he would be sent home. He knew he could do well in all other subjects, but if he failed one subject, he was out. As much as he wanted to go home, though, Walt could never bring himself to put down a deliberately wrong answer. When his grades were posted at the end of the first semester, he was very disappointed to see that he had passed Russian. He had passed with the lowest possible grade. One more wrong answer and he might have been sent home. 

A Welcome Rest 

Late in his first semester, Walt was helping build a “Beat Navy” sign for the upcoming Army-Navy football game. The makeshift platform he was standing on gave way, and he fell ten feet onto a concrete porch, fracturing his pelvis. 

The doctor determined that he didn’t need a cast, but he would have to spend two months in bed. Normally, two months in bed would have been torture; but Walt found they were a blessing, a welcome vacation from the oppressive plebe system. Now he could get plenty of sleep and eat peaceful meals. He didn’t have to worry about eating properly—sitting on the first three inches of his chair, his back perfectly straight, looking down at his plate unless he was being spoken to. 

And he finally had time to study, because he wasn’t earning demerits and walking tours. His professors were surprised that he now did better in his schoolwork even though he couldn’t attend classes. Walt’s stay in the hospital refreshed him, and when he got out, he could keep up with his academics, and he wasn’t overwhelmed by the plebe system. 

A Paratrooper and a Ranger 

After he graduated from West Point, Walt had his heart set on being an Air Force pilot. But he failed the eye exam. It was a huge disappointment when he wasn’t allowed to fly, and he had to settle for going into the Army. Months later, he found out that his vision had improved considerably. He had just been suffering eyestrain from all the studying, and it disappeared when he was away from the books. But God used this disappointment with the eye test to change the course of Walt’s life. Naturally, he couldn’t see through the disappointment into the future, to see how God would use him in the Army and prepare him to serve Him in a different capacity. 

Fresh out of West Point, Walt went to Fort Benning in western Georgia and learned to be a paratrooper—to jump out of a plane in full fighting gear with a parachute on his back. He started out jumping off thirty-four-foot towers with a harness attached to him. He learned the crucial tuck position so that he wouldn’t get whiplash when he jumped out of a plane and the winds hit him at one hundred miles an hour. But that was an easy course compared to what followed. 

Next he went to Ranger School. There Walt learned hand-to-hand combat and went through challenging obstacle courses. The Rangers are the Army’s most elite, trained to act and react effectively under intense combat stress. The goal of Ranger School is to develop leaders who are mentally and physically tough and self-disciplined. Surrender is not a word in the Ranger vocabulary. The training is so realistic that a trainee might lose his life. Several rangers drowned during training a year after Walt was there. 

Whenever a dangerous mission needs to be accomplished swiftly, the Army calls on the Rangers. A Ranger mission is typically behind enemy lines. It is obviously dangerous and might involve raids, ambushes, prisoner snatches, or disrupting enemy communications and supplies. The classic WWII Ranger mission was to scale the cliffs of Normandy and knock out guns that would be firing on the Allied landing craft. 

After the classroom training came the jungle phase and then the mountain phase of Ranger School. For the jungle phase, they went to northern Florida to learn how to fight and survive under harsh conditions. It was winter and temperatures were sometimes below freezing. Walt got an average of two hours of sleep a night and half a meal a day during the three-week jungle phase. Rangers had to function far beyond their natural stamina and abilities. 

During the jungle phase, Rangers learned to cross rivers using a special technique. Each six-man team picked its best swimmer to cross the river with a rope tied around his waist. He found the tallest, sturdiest tree and tied the rope as high as he could. Then the men on the other shore pulled the rope tight and tied it around another tree. These team members then “monkeywalked” across the rope, carrying the swimmer’s clothes and weapons to him. 

Walt, unfortunately for him, was the best swimmer of his team. He had swum competitively at West Point and had turned down an opportunity to train with the Olympic team in the Pentathlon event. But right now, northern Florida was experiencing a sudden cold spell, and the wind-chill temperature was seventeen degrees. Standing in front of the swiftly flowing Yellow River, he suddenly wished he weren’t such a good swimmer. 

It was an exhausting swim as he bucked the current and hauled the rope, but he completed it successfully. His only comfort was knowing that one of his teammates would do the return swim when it came time to repeat the technique back across the river. 

But when the time came, all his teammates insisted they couldn’t make the swim. “I’m no good, Walt. I’d never make it,” they all said. So again, Walt started swimming across the Yellow River—believing he would probably be killed. 

By this time, he had been in the freezing water for five hours, and he was overcome by the cold current and exhaustion. He was swept down river where another team was doing the same drill. This is it, he thought. I’m going to die. But at that moment he saw the other team’s rope. He reached up, grabbed it, and slowly worked his way to shore. 

An instructor, immaculately dressed, was standing on the shore, waiting to chew him out for doing the drill incorrectly. As Walt stood shaking in the freezing water, relieved to be alive, the instructor yelled, “Ranger, stop shivering! It’s all in your mind!” 

Marriage 

Walt was beginning to think girls were a nuisance—they were silly and just took up one’s time. But that changed suddenly and permanently when he met Peggy Hill during his last year at West Point. Walt married Peggy twenty months later, in June of 1960. They went to live at Fort Bragg, North Carolina. She was a Christian and had grown up in a military family. Her father, an Army Colonel, was in charge of Army Space Projects at the Pentagon. 

Peggy understood the nature of Army life, and she cheerfully accompanied Walt on the frequent moves. They moved fourteen times in seventeen years. Meeting so many interesting people and experiencing new things more than compensated for the inconveniences of moving so often. 

People think of the Army as a place for hard-drinking, loose-living men. But the Browns always found themselves in a wholesome environment, living near other Army families who were friendly and supportive, even if they weren’t Christians. At most bases where they lived, there was a good group of Christians they could fellowship with. Walt found that his policy of never drinking alcoholic beverages was not a hindrance in the Army. It brought him a certain respect, not disdain. 

Getting a Masters Degree 

Brown chose to transfer into a technically oriented branch of the Army—the Ordnance Corps. This branch dealt with the Army’s equipment, and he felt sure he could find interesting things there. 

He was excited to learn that the Ordnance Corps would send him to get a master’s degree. Engineering fascinated him, so he went to study mechanical engineering at New Mexico State University. At New Mexico State, he found that his mechanical engineering courses were interesting but not difficult, so he also took many physics and math courses. 

Overcoming a Reading Problem 

Although technical courses came easily to him, he had always been bogged down by courses that demanded a lot of reading. While he was at New Mexico State, he stopped by the reading laboratory and took a free reading test that he saw advertised. They told him, “Young man, you will have trouble finishing college.” Brown laughed and told them he had already finished college. But he realized now why reading assignments had always been a burden and why he had to get a running start on the weekends. 

He also found that he was very weak in vocabulary because he had avoided reading in the past. With his characteristic self-discipline, he overcame this reading deficiency. He took several reading courses and added 6,000 words to his vocabulary by studying the dictionary.1 

White Sands Missile Range 

Right after he got his master’s degree, Brown went to White Sands Missile Range to oversee testing of three of the Army’s missile systems. It was located just over a mountain pass, about forty miles from New Mexico State. Before he arrived, the testing at White Sands had revealed a horrible problem with the Littlejohn missile. Every tenth missile or so would fall several miles short. Of course, it was intolerable to have a nuclear weapon miss its target by a couple of miles, especially falling short, because it might fall on the heads of your own troops. 

At the time, the Littlejohn missile was the Army’s best hope of blunting a Soviet attack. This was the early 1960s, and tensions in Europe were mounting. Something had to be done to keep Russian tanks from rolling across Germany. And it seemed that the Littlejohn would keep them at bay. But until the “short round” problem was fixed, the missile could not be used. Over the last two years the Army had spent millions of dollars trying to figure out the cause of the short rounds. All the civilian scientists and engineers that had been called in to help were baffled. It seemed that millions more would be needed for testing different possible causes. 

One morning Brown was on the firing range a few hours early because he was in charge of firing that day. He noticed two men setting up an elaborate camera system. Out of curiosity, he went over to talk to them and found that they were part of a civilian engineering firm that was developing a new type of camera. They explained their photographic technique to Brown and invited him to come by their office and look around. 

A few weeks later, he walked by their office and remembered their invitation to stop by. As they were showing him around, they mentioned in passing that something strange had shown up on the film they took that day—some fuzzy stuff was below the missile. 

Brown asked them to enlarge the picture. He took into account the distortion from the experimental film and was able to calculate the size of the largest fragment of the fuzzy stuff. It was a hexagonal nut that must have fallen from the missile’s shoe. The shoe was a big block of metal that guided the missile along the launch rail. When the missile ignited and shot off the rail, the shoe was supposed to kick off. 

He called his office and had them look in the records to find out whether anything strange had happened that day. It turned out that the photographed missile was one of the short rounds. As he walked back to his office, he wondered what the relationship between a short round and a missing nut was. Brown called in his chief engineer, who explained how losing the nut would keep the missile’s shoe on. If the nut were missing, the spring that ejected the shoe wouldn’t activate. The shoe would stay attached. Brown thought maybe the missile was carrying this shoe downrange, causing the missile to fall several miles short of its target. 

He had his office look back at the records of the recovery crew to see whether shoes had been found for the short rounds. (Shoes were generally found about a hundred feet downrange whenever the missile flew correctly.) 

Just as he thought, whenever there was a short round, they didn’t find a shoe. 

The next day Brown had a crew dig the short round out of the ground at the point of impact. Was the shoe still attached? No. But everyone could see the hole in the missile’s skin where the shoe had been attached. It had been ripped by the great aerodynamic forces that tore the shoe off during flight. 

So in less than two days, Brown solved the problem, and the two-year testing program was terminated. He had found that when the Littlejohn missile was shipped in a crate from the manufacturing plant, vibrations sometimes loosened the nut. If the nut fell off, the shoe didn’t eject. The missile then had to carry this nonstreamlined hunk of metal downrange, and the extra drag caused the Littlejohn to fall miles short. 

The fix was so simple that it cost less than a nickel per missile. When the nut was screwed on at the manufacturing plant, they had to make sure it could never come loose. They took a hammer and “pinged” the nut so that it was permanently attached. As a double check, launch crews checked the shoe and its nut just before launch. 

The Littlejohn missile was returned to the troops in Europe immediately. Brown didn’t think much about solving the short round problem because it happened so fast. But his superiors noticed how quickly he had solved this problem that had stumped the best engineers for two years. And they saw that he had saved the Army a good deal of money. The short round incident went on his Officer Efficiency Report and the Army would later reward him with an early promotion to Major. 

Ph.D. in the Army? 

One day the thought occurred to Brown that he could get a Ph.D. in engineering. He didn’t care about the degree or the prestige, but the subject matter fascinated him. He knew that the two best science and engineering schools were Massachusetts Institute of Technology (MIT) and California Institute of Technology (Cal Tech). He wanted to study at one of them. 

But the Army had never assigned an officer to get a Ph.D. The Air Force and the Navy had, but not the Army. The Army’s philosophy was that when a Ph.D. was needed, they would hire a civilian. Brown figured that if he got a fellowship that paid for the schooling and was accepted at one of the world’s two best graduate schools, then the Army couldn’t refuse. As required, he asked for permission from the Army to apply for the National Science Fellowship.2 This fellowship, while not as prestigious as the Rhodes scholarship, was far more valuable financially. 

This was such a new idea for the Army—an officer asking to get a Ph.D. using a National Science Fellowship—that they sent out a high-ranking official from the Pentagon to interview Brown. This official liked the idea and decided to approve. 

So Brown applied and scored in the 99.9 percentile in the quantitative part of the National Science Fellowship test. Fellowships were awarded based on ability, and Brown certainly had the ability to handle the subject matter. Meanwhile, both MIT and Cal Tech had accepted him. Brown picked MIT because he thought it was the best science and engineering school in the world. 

MIT 

The Army gave the final permission, and the Browns moved to Boston so that Brown could study at MIT. They arrived with two children; two years later another baby was born. 

He finished his Ph.D. in record time—two and a quarter years. Most people took three to five years to finish a doctorate. Brown was in a hurry because he knew the Army was losing patience with him. A Pentagon personnel officer would often call and say, “Brown, when are you going to finish up there? We are having to send some officers back to Vietnam for the third time. Here you are having a nice time going to school. We want to send you to Vietnam. You need to get back into a proper career pattern.” 

“I’ll do the best I can, sir,” he promised. “I’m working as hard as I can.” And he was. Ever since arriving at MIT, he had stopped watching television and reading the newspaper and worked at an intense pace. 

Vietnam 

When he finished at MIT, he knew he was going to Vietnam. It was the only assignment in his career he didn’t get to pick. But he didn’t mind going. He realized how terrorized the South Vietnamese people were. Much controversy surrounded America’s involvement there, but Brown saw it as a simple question of helping his neighbor. He knew the atrocities that the Viet Cong soldiers were inflicting on innocent villagers. 

Brown was stationed at Cu Chi, thirty-five miles northwest of Saigon. But the Army didn’t know what to do with a Ph.D. in the middle of Vietnam. Brown had little actual experience in the Ordnance Corps because he had been going to school. They scratched their heads and ended up giving him a staff position—being a Division Material Officer. 

When Brown reported to his unit, the Colonel commanding his brigade interviewed him. The Colonel looked up after reading Brown’s record. “I have never in my life seen anyone so ill-prepared to take the job you’ve got!” he said, unable to hide his disgust. “You have no experience at all. I can’t understand why you were sent here. Brown, you better hit the ground running hard!” 

Brown did his job well, and this Colonel quickly became one of his biggest supporters. As the Division Material Officer, Brown had five captains and several other men working for him. Their job was to make sure that all the equipment of the division worked. They had to keep everything in repair—tanks, rifles, artillery, helicopters, radar, and radios. And they had to coordinate getting replacement parts shipped over so that few pieces of equipment would be sidelined for a lack of spare parts. 

One morning, the division commander called him in and showed him a dozen muddy rifles on the floor. “We had a patrol out last night. They were ambushed, and eight men were killed because their rifles did not work. This is happening all over Vietnam. Fix this problem, Brown!” 

And so Brown, the cadet who had trouble taking a rifle apart, would have to identify the problem. He did a lot of testing. He found that the rifle was actually a good weapon, but different cleaning techniques were needed. Brown conducted dozens of classes for key maintenance people who then taught their soldiers these cleaning techniques. Reports of jammed rifles ceased. 

Each day there were new problems for Brown to solve. He found that Vietnam was a demanding assignment. The first several months he got four hours of sleep a night and ended up in the hospital with pneumonia. While recuperating, he noticed what an outstanding hospital they had—much like the M.A.S.H. unit that was popularized by the television series. These doctors and dentists are usually underutilized, Brown thought. Why not use them to help the local people? 

He mentioned it to his boss who was enthusiastic about the idea. So, every Wednesday that year, Brown gathered a group of doctors and several soldiers for security, and they headed down the road to the village of Phouc Hiep.3 

At night the Viet Cong terrorized this village. The village chief had to sleep in a different bed every night because he was never safe. His son had been killed one night—his throat slit while he was sleeping in bed. 

Only one young man in the village spoke English, a grade school teacher named Lam Van Hai. (In Vietnam, the names run backwards, so his first name was “Hai.”) The villagers looked forward to the weekly visit from the Americans, and Hai, Brown’s translator, organized little programs for the kids to perform for the soldiers. Hai and Brown became friends, and Peggy wrote several letters to Hai so that he could practice his English. 

One day the doctors were busy with other patients and asked Brown to help a little girl with a fever. “Here, take this little girl and give her a cold bath,” a doctor said. Brown picked her up and gently lowered her into the cool water. She screamed, and her cry sounded just like his daughter’s when he had given her a cool bath for a fever. As he held this little girl, he thought, We are just like these people. We laugh alike, and we cry alike. 

As Brown got to know the Vietnamese people, he came to love them. He saw that racial distinctions were artificial. He realized that there is only one race—the human race.4 And he found that the stereotypes about Southeast Asians were false. It was completely false that they thought life was cheap, that they somehow didn’t hurt as much as we did when one of their own died. 

Inventions 

The Viet Cong soldiers would hide underground in tunnels, and this was a serious problem in Vietnam. Cu Chi, where Brown was stationed, was famous for its tunnels. The Americans were afraid the Viet Cong soldiers would tunnel into their compound at night. The tunnels were such a problem that Brown spent a lot of time thinking about it and came up with a way to detect them. 

It was such a simple idea that anyone could learn to do it in five minutes. He took about fifteen feet of long, skinny cleaning rods for rifles. (Thousands of them were sitting in the warehouses he supervised. They were about a foot long and could be screwed together to any length desired.) At the end of this fifteen-foot rod, he had machinists fabricate a large, sharp tip. A soldier would push the rod into the ground, and if a tunnel was underneath, there would suddenly be no resistance and the rod would pop through. A tunnel was confirmed by squirting in water from a hand-operated fire extinguisher and listening for the splash of water on the bottom of the tunnel. If the water squirted back in your face, it wasn’t a tunnel. 

Another invention of Brown’s was an anti-mine device. He saw the gruesome destruction from the mines that the Viet Cong planted in the roads. He was haunted by the sight of an armored personnel carrier blowing up with eleven men inside and seeing the flesh hanging from the walls of the wreckage. Something had to be done about the mines, Brown thought. With the help of some welders in the unit, he built a device to be pushed by a tank recovery vehicle. The mine was set off by the device—not a tank or person. The device was heavy enough to set off a mine, but weak enough to break cleanly at a few joints so the mine damaged only part of the device. Then the soldiers could rebuild it quickly with spare parts that they carried. 

This anti-mine device was getting better with each prototype Brown built. But a new commander came in and told him to stop his side projects. Brown wasn’t neglecting any of his duties, and he felt that this mine detector was very important. But the commander thought Brown was eating up resources and needed to focus on his assigned duties. 

It was a great disappointment for Brown to give up those projects. Sometimes he felt he should have stayed in Vietnam and perfected his anti-mine device and taught more units to detect tunnels. Some encouraged him to volunteer for a second year and go to a unit that did nothing but scientific work. But Peggy was home with the three little children, and Brown needed to go home. He also wondered how many other superiors would squelch anything innovative or want him to do only what made them look good. 

So he left Vietnam after his one-year assignment, but he could never get the people out of his mind. Later when America pulled out of Vietnam, Brown was troubled. He worried about Lam Van Hai because he had been friendly to the Americans. Brown knew about the concentration camps for those who helped the United States. He would often talk to Peggy about Hai and wonder what had happened to him. Year after year he couldn’t get him out of his mind. But there wasn’t any word from Hai. 

Bible Study 

After coming home from Vietnam, Brown spent a year at the Command and General Staff College at Fort Leavenworth, Kansas—a school for Majors and Lieutenant Colonels who were expected to advance. He was one of the youngest officers selected for this school. Here, for the first time, the Bible came alive for him. There had usually been a strong Christian influence on the bases where the Browns lived, and they had always attended church and Bible studies; but Brown had not studied the Bible for himself. His family had not read the Bible together when he was growing up, and he had not formed the habit of personal Bible study. When he did read the Bible for himself, he usually read the New Testament. He felt comfortable in the New Testament, but the Old Testament troubled him, so he rarely read it. 

One of the things that stirred his interest in the Bible was a sermon he heard a classmate preach at the base chapel. The sermon, entitled “It is Written,” described many of the Bible’s fulfilled prophecies. This impressed Brown, and he began to study the Bible. The chaplain there encouraged him in his Bible study and gave him a set of commentaries. 

As he studied, Brown became fascinated with the Bible. It was no longer a dry book, but the vibrant, life-changing Word of God. A few years later he began teaching an adult Sunday School class. 

Benét Labs 

After Fort Leavenworth, he was invited to be the Director of Benét Laboratories near Albany, New York. This was one of the Army’s research, development, and engineering laboratories that was responsible for developing complex armament systems. As the supervisor of 450 people, Brown had to make sure these civilian scientists and engineers were doing work helpful to the Army. Many of them, because of the highly technical nature of their work, were not used to being supervised. It was a busy, challenging job that he enjoyed. 

But one day Brown decided he wanted to try teaching. He had always thought that he would enjoy teaching, but he had never had a chance to do it. He called a friend at the Air Force Academy and asked whether there were any openings. The next day he got a call from the personnel director of the math department saying that he was hired. Usually they would have flown him out for an interview, but they recognized that his background was very appropriate. So the Browns moved to Colorado. 

What about Noah's Ark? 

Whenever the family moved, Peggy would take the kids to visit grandparents. Then Brown would report to the next assignment, sign in, begin work, and wait for quarters. It would have been too difficult and expensive to live in motels with the children. 

So in 1970, he put Peggy and the kids on a plane and drove from Albany, New York, to the Air Force Academy in Colorado. Driving across Kansas, he was getting sleepy and bored. The roads were flat and straight, and there was nothing to grab his interest in the passing scenery. He turned on the radio and flipped through the stations. He stopped the dial when he found a Christian station talking about Noah’s Ark. The program featured interviews with people who claimed that Noah’s Ark had been sighted on Mount Ararat, which rises almost 17,000 feet above sea level. As he listened, he thought, How in the world could Noah’s Ark reach that elevation? 

The Rocky Mountains were just beginning to come into view as he drove along. He tried to imagine an object large enough to fill a football stadium sitting up there on one of the summits because it had floated there. Impossible! When the program ended, he pulled off the road and jotted down the name and address of the radio station. 

The very first night he was at the Air Force Academy, he wrote a letter to the radio station asking who their sources were and how he could reach them. Within a few weeks, they wrote back and gave him names and addresses. He called one of the contacts on the list, Jim Lee, a man who traveled across the country giving lectures about the effort to find Noah’s Ark.5 Brown invited him to stay at his home whenever he was passing through. 

Jim Lee visited the Browns several times. He and Brown would stay up late into the night talking about the possibility that the Ark could be there. The logistics of it all stumped Brown’s engineering mind. “Where did all that water come from?” Brown asked Jim. “You’ve got to be lame in the head to think that all the mountains were really covered with water.” 

“Well, I don’t know,” Jim said. “Maybe the water came from outer space.” “Maybe so.” Brown said. “But then where did all the water go afterwards?” 

Brown saw other problems. How could so many animals fit in the Ark? How could the freshwater fish survive if the flood waters were salt water? And how did the plants survive?6 

Why, that part of the Bible had to be wrong, he thought. The Old Testament troubled him because there were parts of it that didn’t seem scientifically sound. The New Testament made a lot of sense to him, and he heartily accepted Christ’s teaching. (It never dawned on him, though, that Christ himself had talked about Noah as a literal historical figure.) 

For the next two years, he read everything he could find about the Ark and talked to many “Ark hunters.” The possibility that Noah’s Ark was actually buried on Mount Ararat and that the global flood had occurred was growing in his mind. 

He had always thought the fossil record was the strongest evidence for evolution—which he had passively accepted. But now he began to wonder whether perhaps the flood laid down the fossils. If water sloshed all over the earth for a year, that would explain why fossils of sea life are at the tops of all the major mountain ranges—something geologists had known for more than two hundred years. If fossils had been laid down rapidly in Noah’s flood, then fossils were no longer evidence for evolution. (In fact, fossils must be buried rapidly or else the animal or plant’s shape won’t be preserved.) 

What then was the evidence for evolution? he wondered. The more he struggled with this question and studied it, the more amazed he became at the lack of evidence supporting evolution. To his surprise he found that the scientific evidence actually supported creation. By 1972, Brown was convinced that creation and a global flood were the only logical positions. 

The Bible's Accuracy 

The first eleven chapters of Genesis, which had been so discredited by the world, and even unfortunately by some modern Christians, were now firmly established as truth in Brown’s mind. He now saw Genesis as accurate history, describing major events and real people. 

He believes that the entire Bible, in the original, is accurate in every detail and that God put every detail there for a purpose. He is fascinated by the analogies to Christ throughout the Bible. His favorite is the parallel between Christ and the Ark. They were both designed by God and freely available to sinful people. And they both provided the only refuge from a terrible judgment. Tragically, though, people scoff today at their need of salvation in Jesus Christ, just as the people scoffed in Noah’s day at the thought of water falling out of the sky.7 

Completing the Family 

While in Vietnam, Brown had seen orphans sleeping on the street on pieces of cardboard. His heart had gone out to them. Later, when he and Peggy decided they were ready for another child, they began the adoption process—the interviews, the home study, the paper work. They initially thought God would lead them to a child from Southeast Asia. But God had other plans for them and gave them a baby girl from Colorado. 

The adoption process never troubled the Browns. They knew they were not at the mercy of a social worker or government agency. They were confident that God would give them the child He wanted for them. They saw how God orchestrated every amazing detail, and, through their move to the Air Force Academy in Colorado, He put their family together. 

As a Teacher 

At the Air Force Academy, Brown was an Army major teaching on an exchange program. (The Army had lent him to the Air Force.) After a year, the Air Force Academy invited him to stay on as a tenured professor. He quickly accepted. The family was very happy there even though their living quarters were cramped with four children and a dog. This was a wholesome place to raise a family, and they enjoyed good Christian fellowship. 

But there was a hitch to the offer. He would have to leave the Army and be permanently assigned to the Air Force. This required an interservice transfer and high-level maneuvers in the Defense Department. If Brown had initiated it, it would have never gone through. But the Air Force Academy had clout and generally got what it wanted. So one day Brown was told to hang up his green uniform and start wearing a blue uniform. Soon he was placed in charge of thirty-five professors who were teaching calculus to freshmen. He felt at home in the Air Force because the two services were similar.8 

Three years later, the Air Force sent him off to the Air War College for a year so that they could get him current with what the Air Force was doing. He was wearing a blue suit now and had an impressive background, but how much did he really know about the Air Force? The officers who are sent to the War College are the ones they think might become generals. Brown finished at the War College as a distinguished graduate. 

The next year the Air War College invited Brown back to give a lecture on operations research, sometimes called systems analysis. These are the mathematical techniques that the military was starting to use to make important decisions. (This is not to say that all decision making is purely mathematical, but there are often quantifiable aspects that can be worked through before experience and subjective factors are considered.) 

Brown was now in charge of the Operations Research Division at the Air Force Academy, and he understood these techniques and their applications well. The War College liked his lecture so much that he was invited to join the faculty. So after five happy years in Colorado, he left his tenured position at the Air Force Academy and moved the family to the War College at Maxwell Air Force Base in Alabama. Peggy’s father had died recently, and this move would bring the Browns closer to Peggy’s mother. 

Air War College 

The Air War College was one of five war colleges in the United States. Their mission was to prepare the world’s best strategic leaders by stimulating innovative thinking on critical military issues. All military services sent their best senior officers to one of the five. Also present were senior officials from other federal agencies and outstanding officers from forty other nations. Each student brought diverse experiences and backgrounds. National figures lectured each day—a Marine general, a senator, the Deputy Secretary of Defense. These lectures were followed by thought-provoking discussion groups. 

Brown was thirty-nine when he came to teach at the Air War College. Almost all the students were older than he. Brown was in charge of the curriculum concerning science, technology, and decision making. He also lectured on operations research and taught an elective course in computers. He had never had a course in computers, but he had always kept current with computer technology. Brown had often had to learn a new computer system because he could see how it would help him at a new job. 

Getting into the Creation Movement 

In the evenings when supper was over, Walt and Peggy would stay at the table talking. Walt would share with her the amazing things he was discovering in his search for the truth about creation. Peggy listened quietly, but didn’t share Walt’s enthusiasm about his new hobby, even though she could see how compelled he was by the scientific evidence. 

She knew many fine Christians who believed in evolution. In fact, she and Walt had believed in theistic evolution all these years, assuming that God had used evolution to create the universe. Theistic evolution had been a comfortable compromise. It gave a sense of scientific respectability and, at the same time, it satisfied an inward conviction that there must be a Creator. 

After one of their evening conversations, she asked “What difference does it really make?” 

So Walt addressed the theological implications. “Why do we need a savior?” he asked. 

Peggy replied, “To save us from our sin.” 

Then Walt explained, “If evolution happened, death was already occurring before man evolved. But if death came before man, and was not a consequence of Adam’s sin, then sin is a fiction. And if sin is a fiction, then why do we need Christ to save us from our sin?” 

Suddenly, it made sense to Peggy. It seemed so obvious, but she had never considered it before. Like many others who had passively accepted theistic evolution, she had not realized the theological implications. But now she saw how evolution completely undermined the need for a Savior. And she saw what an unsatisfactory compromise theistic evolution is. If the Genesis account is not a factual depiction of events, then the entire Bible was not completely true, and that means that it is not the ultimate authority. From then on, Peggy was an eager supporter of Walt’s creation study. 

Brown had been teaching at the War College for several years and was offered a splendid job as the Director of the Air Force Geophysics Laboratory near Boston. He seriously considered this job because it would put him around experts in geology and geophysics, even if they were evolutionists. Brown was now very interested in geology because of his study of the global flood. His investigation of creation and the flood had started as scientific curiosity, but as he saw the implications, it grew into a passionate hobby. 

Unexpectedly one day, Brown’s superior, a two-star general, called him into his office to sign papers that would send him to the laboratory. Brown had to think fast. He had reached full colonel rapidly.9 But he wanted more time to devote to his creation study, and he wanted to help get the creation message out. He politely turned down the offer to go to the Geophysics Laboratory and asked to get out of the military at the first opportunity. So in 1980, after twenty-one years in uniform, he retired from the Air Force as a full colonel. 

Dr. Brown was astonished to see that much scientific evidence was poorly disseminated and that young people were taught such erroneous science about origins. He saw that critical thinking skills were not being fully developed in our classrooms. Students were being told what to think, not being taught how to think. Science lost its excitement in this stifling atmosphere. Dr. Brown had seen for himself that the scientific evidence overwhelmingly favored creation and a global flood. If thinking people were allowed to see all the evidence, they could reach their own logical conclusions. 

Dr. Brown's Hydroplate Theory 

As Dr. Brown thought about the feasibility of the flood, he realized that the Genesis flood was literally an earthshaking event, far more catastrophic than almost anyone had imagined. He was startled by the violence of the event. 

When he first thought about the flood, he had been stumped by the mechanism of it all. Yet he saw that the geological evidence corresponded to a devastating, worldwide flood. So where did so much water come from? And where did it go? 

As he pondered these questions and studied the Biblical and scientific details, a theory for the mechanism of the flood began to gel in his mind. It became clear to Dr. Brown how the gigantic flood of Noah’s day would explain many mysterious features on earth—features that few people realize are not explained by current science. Many of these major features fit into place beautifully if the flood waters came from under the earth’s crust—from worldwide, interconnected chambers that erupted violently as “the fountains of the great deep.” 

Dr. Brown calls his theory of the flood the hydroplate theory. It is a mature and detailed theory, complete with many predictions of what science should uncover in the future if his theory is correct. Some of Dr. Brown’s published predictions have already come true. He believes that successful predictions are the best test of a theory’s strength and fruitfulness; scientists who are unwilling to make and publish predictions show a lack of scientific rigor and confidence. “A weak theory will produce few predictions,” he says. “If theories could not be published unless they included numerous details and specific predictions, we would be mercifully spared many distractions and false ideas.” 

In 1993 Dr. Brown was asked to narrate a five-minute animation of his hydroplate theory for CBS television. CBS television executives had noticed the interest that the public has in Noah’s Ark, and they aired a two-hour special on Noah’s Ark. That program was seen by 43 million Americans and Canadians. Feedback from Dr. Brown’s portion of that program was overwhelmingly positive. 

Seminars and Debates 

After retiring from the military, Dr. Brown moved to the Chicago area and began giving creation seminars and debating evolutionists. He prepared strenuously for his seminars and debates. He always assumed that several people in the audience knew more about a topic than he did, and he didn’t want to disappoint them. He forced himself to be very broad because people would ask questions concerning the Bible, genetics, astronomy, physics, geology, or chemistry. Dr. Brown’s training as an engineer gave him the tools to explore many disciplines. Engineers ask questions and look for realistic solutions. By definition, engineering—sometimes called applied science—deals with making science useful to people. And that is exactly what Dr. Brown did in his seminars. 

His main challenge was to present technical matters understandably to a general audience. He applied the same techniques he had used when he taught math and walked his students through complicated equations. He used demonstrations and simple thought experiments to get his points across. 

Dr. Brown’s purpose in debating evolutionists is to try to get the real scientific evidence aired. A month ahead of time he sends a summary of everything he plans to say so that the evolutionist will be prepared. If necessary, Dr. Brown is willing to be embarrassed in a public forum if an opponent can catch him saying something wrong. Then he will be able to correct it, and his case is strengthened. Dr. Brown does not have contempt or disdain for those who believe in evolution. On the contrary, he has great compassion for them, because he was once in their shoes. 

In his debates, he never uses the word prove. Unlike mathematics, science cannot prove something because all the evidence is not in. But he can raise or lower the plausibility of an idea. So the debate topic is simply “Does the scientific evidence favor evolution or creation?” 

For seminars, Dr. Brown traveled across the United States and Canada driving a van and pulling a trailer full of seminar props. He received hundreds of invitations to speak at schools or on radio and television, but to save travel time, he generally accepted only those in the city hosting the seminar. One school appearance near Seattle was vigorously opposed by the American Civil Liberties Union (ACLU), an organization famous for its antibiblical efforts. His appearance generated a media ruckus throughout the western United States. When Dr. Brown showed up to speak and saw the reporters gathered, he smiled at the many TV cameras and said, “I want to thank the ACLU for doing such a good job of promoting this program.” 

The seminar work was encouraging. Dr. Brown was surprised to see what an effective preevangelistic tool the creation science topic is for unbelievers. Many people have told him they had a real problem with origins, and they did not believe the Bible was credible. But the seminars removed those obstacles. For some, this confidence in the Bible leads to the understanding that Scripture is reliable and pertinent. For others, it leads to salvation. 

Crossroads 

The seminar program was gaining ground until another creationist organization published an inaccurate account of Dr. Brown’s work. Unfortunately, there has been much division within the creation movement and instead of concentrating their criticism on the opposition—the theistic evolutionists and the atheistic evolutionists—they have splintered into factions and often undermine each other’s work. This hostility from fellow creationists has baffled Dr. Brown. It usually turns out that these critics have not bothered to study his hydroplate theory. They are just repeating what they heard someone else say. 

Since the interest in seminars was waning, Dr. Brown saw no need to remain in Chicago. He was there because it was centrally located for his seminar travels. So in 1985, he moved his family to Phoenix, Arizona, where they could be closer to his parents. This was a discouraging time in his life as he wondered how he would support his family and what he would do next. 

He decided to devote himself to studying geology from the evolutionists’ perspective. He realized that most creationists don’t study what the evolutionists are saying—seeing their reasoning and going through their calculations. He knew that a good lawyer knows the other case as well as the opposing lawyer knows it. A solid knowledge of geology would help him build a stronger case for creation. 

So Peggy found a teaching job and Walt signed up to study geology at Arizona State University. Dr. Robert S. Dietz, one of the world’s leading geologists, taught there. Several years earlier in 1981, Dr. Brown had given a lecture on creation at Arizona State after the university had been unable to find an evolutionist debater. Days before the lecture, Dr. Dietz asked if he could comment after the lecture. He talked for ten minutes giving his reasons why he thought Dr. Brown was wrong. Then Dr. Brown challenged him to a written, purely scientific debate—no religion allowed. Earlier that day when Dr. Brown had lunch with Dr. Dietz, Dr. Dietz had flatly refused to participate in a written debate. But now that he was in front of this large audience, he agreed. The audience applauded and the newspaper featured the upcoming written debate. 

Dr. Brown and Dr. Dietz exchanged a few cordial phone calls, working out the rules of the written debate. A month later, though, Dr. Dietz called. “I’ve tried writing something on this,” he said, “and there is no way you can avoid religion. I can’t do it.” 

“Are you backing out, Dr. Dietz?” 

“I guess so,” he said. “You can’t deal with the subject without getting into religion.” 

“You sure can,” Dr. Brown said. “I will.” But Dr. Dietz backed out. (Since then, no evolutionist has taken up Dr. Brown’s well-known offer for a written, publishable, purely scientific debate.) 

Learning Geology 

Now that Dr. Brown would be walking the halls of the geology department, he decided he had better say hello to Dr. Dietz. By now, Dr. Brown knew exactly who Robert S. Dietz was. He was the leading atheist of the Southwest, completely hostile to creationists. He was also a world-famous geologist, one of the founders of the plate tectonic theory—one of the most significant theories of the twentieth century in the opinion of most scientists. 

Dr. Brown went to Dr. Dietz’s office and told him he was there to learn geology from Dr. Dietz’s perspective. Oddly enough, that was the beginning of their friendship. Dr. Dietz offered to meet with Dr. Brown each Wednesday afternoon for several hours of discussion. They spent hundreds of hours discussing geology, comparing Dr. Dietz’s plate tectonic theory and Dr. Brown’s hydroplate theory. After their private sessions, they went down to the Wednesday afternoon geology forum and listened to a visiting geology speaker. Sometimes Dr. Dietz would invite Dr. Brown out to eat with the guest speaker. 

In private, Dr. Dietz would give straight, honest answers. He would say things that he would never repeat publicly. When he saw a draft of Dr. Brown’s book, he went through every point and acknowledged, “Yes ... that’s a problem for evolution. Well, we might have an answer to this point. Yes ... there are gaps in the fossil record.” 

But when they were on radio programs together as creationists verses evolutionists, Dr. Dietz couldn’t be trusted. Once Dr. Brown brought up the gaps in the fossil record. “Oh, that’s not a problem at all,” Dr. Dietz said. “We’ve got lots of intermediate forms.” 

During the commercial break, when Dr. Brown reminded Dr. Dietz that he knew there were many gaps, Dr. Dietz just laughed. 

Geology 

Dr. Brown spent several years studying geology. His background in engineering gave him a strong grasp of the math and physics involved in geological processes. He found that while geologists are skilled at describing what they see, most don’t pause to figure out the mechanics and the feasibility of their theories. They talk about long periods of time and think that the sheer amount of time glosses over the mechanical difficulties of what they are describing. They don’t concentrate on energy, forces, causes, and effects. But Dr. Brown brought a fresh mindset to his study of geology. He thought as an engineer, a mathematician firmly grounded in physics. 

There is also a not-so-subtle arrogance in the entrenched geology establishment. They resent an “outsider” intruding in their field. This sounds similar to the criticism that Lord Kelvin received when he waded into the geological age controversy with the geologists of his day. Interestingly, the founders of modern geology, men who have contributed greatly to conventional geological thinking, were not even trained as geologists.10 

Since the 1800s, geologists have tried to rule out all global catastrophes. Actually, they were opposed to the Bible, but they didn’t want to seem closed-minded by disallowing only a global flood; so they ruled out all catastrophes. They proposed a principle of gradualism (uniformitarianism) that said only gradual processes going on today could tell us about the past. But by ignoring the possibility of a global catastrophe, they have stifled true study of the facts. 

Grand Canyon 

Dr. Brown lived near the Grand Canyon and frequently took trips to study it. He also studied the Grand Canyon with a leading expert at Arizona State, but this professor preferred not to deal with the origin of the canyon. Dr. Brown often pondered the mechanism that must have formed this great canyon, one of the seven wonders of the natural world. He studied maps of Utah and Arizona and suspected that a huge lake, or a series of lakes, had breached their natural boundaries and carved the canyon in a few weeks. He realized that a fault had to be in a certain place if he was correct, but the state geologist, a man Dr. Brown once had supper with, checked his files and found no fault was there. (A fault is a crack in the ground along which the opposite sides have slipped in relation to each other.) 

“This Is Going to Ruin Meg’s Wedding” 

Dr. Brown became very excited when he found an obscure geologic map that showed a fault there—“19-mile fault” it was called. (Now, some jokingly call it “Walt’s Fault.”) He wanted to go right away and see the fault and trace it from one cliff system to the other. The family was preparing for his daughter’s wedding, so no one could go with him. His son begged him not to go alone. He had been in this area before with his dad and knew it was a dangerous, unforgiving place. 

But Dr. Brown wouldn’t listen. He had to go see this fault right away. He kissed Peggy goodbye early the next morning and told her to ask the park rangers to send out a search aircraft if he wasn’t back by noon the third day. He arrived at the canyon at sunrise and stopped at the park ranger’s office where he filled out the forms to get permission to go into the “backcountry.” 

He parked his van near the rim of Ryder Canyon, a remote side canyon of the Grand Canyon. He soon found the fault he was looking for, but he wanted to trace it from one cliff system, down across the Colorado River, through Ryder Canyon, and up to the cliff system on the other side. He worked his way along the fault, down a deep slit in the ground, and descended into Ryder Canyon. He was loaded with his backpack, his camera, and his drinking water. He had brought gallons of water—more than the park rangers recommended. He spent a strenuous day taking pictures and exploring along the dangerously steep side of the canyon. 

Late that hot June afternoon, he decided to head back. He had taken longer than he intended because he was so fascinated by what he was discovering. His water had run out hours before, and he was very thirsty. He turned around, found the slit, and headed back up. But after half a mile, the slit came to a dead end. It was a box canyon, not the incline he remembered coming down. What went wrong? he thought. How did I ever get here? 

Several times he retraced his steps and tried to find where he had made the wrong turn, but he couldn’t figure out what had happened. Am I losing my mind? he asked himself. He walked back and forth in the box canyon, wondering how he was going to get out. 

It seemed that he was not going to find where he had made the wrong turn. So he considered two options. Should he lie down in the shade, try to minimize his growing dehydration, and spend the night in the canyon, hoping that the rescue aircraft would spot him late the next day? Or should he try to retrace his path along a very strenuous, steep slope and risk falling off a cliff? By now, his tongue was sticking to the sides of his cheeks, and his legs were shaking from dehydration. 

He thought about his daughter’s wedding in a couple of days. If I don’t get out of here, this is really going to mess up Meg’s wedding. He thought of Psalm 23 as he paced back and forth, and the words “Yea, though I walk through the valley of the shadow of death” began to take on a grim reality. He went through the Psalm many times and found comfort in the phrase “for thou art with me.” 

I need to find a way out, he decided. In his backpack was fifty feet of rope that he had purchased at a hardware store several days before. He took the rope out to see whether he could use it to get out of this canyon. He saw an overhanging rock and thought that perhaps he could hook the center of the rope around it. After several throws, the rope finally hooked around the rock. Then he grabbed both ends of the rope, put his feet on the side of the canyon, and “walked” up the vertical side. When he got out of the box canyon, he looked around, and everything made sense. Thirty feet away was the parallel slit he had gone down. An hour later, he rested by his van, drinking water and thanking the Lord for making a way out of this valley of the shadow of death. 

He got home in the wee hours of the morning. Peggy woke up and asked how it went. When he told her what had happened, she said, “Walt Brown! You have to promise me that you will never do that again!” 

“I promise,” he said solemnly. He knew that he had been unwise to go exploring alone. He had been so excited about the fault that he had disregarded the Ranger buddy system, always to be with a friend in case one needs help. But his other Ranger training had helped him get out. 

In 1988, Dr. Brown confirmed his theory about the origin of the Grand Canyon with other field studies. The huge lakes, whose waters suddenly broke through their natural dam and carved the Grand Canyon after the flood, no longer exist. But northeast of the canyon Dr. Brown found unmistakable traces of the water and its rapid escape.11 

In the Beginning: Compelling Evidence for Creation and the Flood 

Dr. Brown’s move to Phoenix was a crucial turning point in his life. If he had continued with the seminar work full-time, as he had originally hoped, he wouldn’t have had time to study geology and work on his book. Although his seminars had been useful in getting out the creation message, Dr. Brown’s book has reached a much wider audience. 

His book, In the Beginning: Compelling Evidence for Creation and the Flood, more closely resembles an encyclopedia than any other kind of book. Here he summarizes the evidences for creation and explains his hydroplate theory of the flood. Based on this theory, he has found that twenty-five major features of the earth can be explained logically. Scientists who have taken the time to understand the theory have often converted to flood geology, because Dr. Brown gives them a scientifically acceptable approach that is intellectually satisfying. Scientists are struck by diverse problems the hydroplate theory solves.12 

Dr. Brown plays a vital function in the creation ministry. He keeps current with the latest scientific data and analyzes the implications for creation and publishes it in a format that lay readers can understand. Early on he decided not to write a lot of books. He felt he needed to improve and expand his original book that had started out as a guide for those attending his seminars. In this guide he had summarized the evidences for creation and against evolution so that people weren’t frantically taking notes. Then people who hadn’t been to the seminar started asking for copies. So every few years, Dr. Brown has had to publish a new edition. Each edition has been larger and more popular. 

In the Beginning has now reached the seventh edition and is widely in demand because it is the most complete reference work covering the broad subject of origins from a scientific standpoint.13 For scientists who want to follow his calculations, he has included technical notes explaining how he arrived at his conclusions. But the pictures and graphics make it interesting for young people, and the explanations are understandable to lay people. The entire book is meticulously footnoted so that a reader can delve into the sources and not just take Dr. Brown at his word. 

His book is on his website, and anyone can access the complete volume from there or print it out at no cost.14 When people ask Dr. Brown how he can earn any money if he makes his book free to everyone, he replies, “My purpose is not to make money. My purpose is to get the information out. Nothing could make me happier than if this evolution problem ended and I was unemployed. I would probably take up golf again.” 

Dr. Brown receives much mail from people who have read his book or visited his website. About five percent of the feedback is negative, and Dr. Brown carefully considers each hostile letter to see whether it is pointing out an error of his. If it does, he is grateful for the helpful criticism. But the vast majority of the mail is encouraging and motivates him to continue with his ministry. 

One day while opening the mail, Dr. Brown found a letter from Hai Lam, his friend from Vietnam! Thirty-three years after Walt Brown left Vietnam, Hai found him! He had suffered a great deal because of his involvement with the Americans. After two failed attempts to escape Vietnam, Hai did finally make it to America and was living in California with his wife and three children. 

In his letter to the Browns, Hai enclosed a water-stained picture that he had kept all those years. It was a picture of himself and Dr. Brown standing in the village of Phouc Hiep. A few months later, Hai sat in the Brown’s living room, smiling at his long lost friend, saying, “I so happy. I so happy.” 

Too Busy to Retire 

Dr. Brown is the proud grandfather of eight grandchildren and enjoys a close relationship with his four children, his parents, and his large extended family. He lives in Phoenix, Arizona, the home of many retirees. He is at the age when he could retire and spend his time traveling or playing golf like many of his generation. But he is much too busy to sit back and relax. Every day he is in his office, reading science journals, researching, corresponding, and meeting with visitors. He is always adding to his book, strengthening and clarifying his case.15 

His wife Peggy has always been a supportive companion, but now she has become his most valuable asset in his work. When she saw that he was getting buried by his correspondence and not having time to devote to study, she resigned her teaching job to take care of his office work. 

A Different Battle 

Where is the creation-evolution controversy headed? According to Dr. Brown, “The battle will be won by ‘grass roots’ science education, not in courts, legislatures, boards of education, or church councils. Yes, today evolutionists generally control higher education, science journals, and the media. But the scientific evidence overwhelmingly supports creation and a global flood. Throughout the history of science, whenever controversies have raged, the side with scientific evidence has always prevailed. Our task, then, is educating the public. What we have to do to win this battle, is not to preach to people who already believe as we do, but to people who have questions, people who disagree.”16 

Dr. Brown continues to “fight the good fight of faith.” He marvels how God uses every experience in our lives to equip us for His service. Looking back, he realizes that West Point, Ranger School, and MIT each taught important lessons for his present work. Who would have ever thought that infantry training had anything to do with telling the world about the Creator? Yet the skills and discipline he learned from his military training have prepared him to be a soldier in a different battle. He is a living example of God’s warrior in Ephesians 6, strong in the Lord and in the power of His might, equipped with the whole armor of God so that he can stand against the wiles of the devil. 
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