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Figure 142: White Cliffs. An extensive layer of limestone is exposed on both sides of the English Channel: in the cliffs of Normandy, France (left) and the White Cliffs of Dover, England (right). This 600–1,000-foot layer extends under the Channel and far into England and France. Was this region a shallow sea that somehow accumulated all this limestone, or did the chemistry for this limestone originate in the subterranean water chambers by an understood process? Answering this question will provide insight on the geologic history of the entire earth—and much more. 

The Origin of Limestone 

SUMMARY: Too much limestone exists on earth to have been formed, as evolutionists claim, by present processes on the earth’s surface, such as the accumulation of pulverized corals and shells. Had that happened, so much carbon dioxide (CO2) would have been released that all of earth’s surface waters and atmosphere would have become toxic hundreds of times over. 

Before the flood, supercritical water in the subterranean chamber steadily dissolved certain minerals in the chamber’s floor and ceiling, making them increasingly porous and spongelike.1 This allowed even deeper dissolving. As explained on pages 121–123, rising temperatures in the chamber caused more and more limestone to precipitate onto the chamber floor. During the flood, the escaping subterranean water swept the precipitated limestone up to the earth’s surface. 

Limestone2 accounts for about 20% of all sedimentary rock.3 Any satisfactory explanation for the world’s sedimentary layers and fossils should also explain the enclosed limestone layers and limestone cement. This requires answering two questions, rarely asked and perhaps never before answered: 

1. What is the origin of the earth’s limestone? Remarkably, earth’s limestone holds a thousand times more calcium and carbon than today’s atmosphere, oceans, coal, oil, and living matter combined. A simple, visual examination of limestone grains shows that few are ground-up seashells or corals, as some believe. 

2. How were sediments cemented to form rocks? Specifically, how were large quantities of cementing agents (usually limestone and silica) produced, transported, and deposited, often quite uniformly, between sedimentary grains worldwide? Especially perplexing has been finding the source of so much silica and the water to distribute it. Geologists call this “the quartz problem.”4 

Answering these questions in the context of the hydroplate theory will answer another question: What was the source of the carbon dioxide (CO2) needed to reestablish vegetation after the flood? Remember, preflood vegetation was buried during the flood, most of it becoming coal, oil, and methane. 

Limestone Chemistry. Limestone, sometimes called calcium carbonate (CaCO3), is difficult to identify by sight, but is quickly identified by the “acid test.” If a drop of any acid, such as vinegar, is placed on limestone or a rock containing limestone, it will fizz. The acid combines with the limestone to release fizzing bubbles of CO2 gas. As you will see, limestone and CO2 gas are intimately related. 

Another common chemical reaction involving limestone begins when CO2 dissolves in water, forming a weak acid (carbonic acid). If that slightly acidic solution seeps through ground containing limestone, limestone will dissolve until the excess CO2 is consumed. If that solution then seeps into a cave, evaporation and loss of CO2 will reverse the reaction and precipitate limestone, often forming spectacular stalactites and stalagmites. 

A third example of this basic reaction is “acid rain.” With the increase in atmospheric CO2 in recent decades, especially downwind from coal-burning power plants, CO2 dissolves in rain, forming “acid rain.” Acid rain can harm vegetation and a region’s ecology if not neutralized, for example, by coming into contact with limestone. 

Finally, limestone sometimes precipitates along the coasts of some eastern Caribbean islands, making their normally clear coastal waters suddenly cloudy white. Studies of this phenomenon have shown that limestone precipitates when CO2 suddenly escapes from carbonate-saturated groundwater near the beach.5 

These four examples are described by the following reversible chemical reaction. 
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In other words, when liquid water [H2O (l)] containing dissolved (or aqueous) CO2 [CO2(aq)] comes in contact with solid limestone [CaCO3(s)], the limestone dissolves and the chemical reaction moves to the right. Conversely, for every 100 grams of limestone that precipitate, 44 grams of CO2 escape the solution and the reaction shifts back to the left. Little temperature change occurs with either reaction.6 

Production of Earth’s Limestone. Supercritical water (SCW) readily dissolves certain minerals and other solids. [See pages 121–123.] As SCW’s temperature steadily rose in the preflood subterranean chambers, more and more substances dissolved in the water such as: sodium, chlorine, calcium, carbon, oxygen, copper, aluminum, and iron. Later, as the temperature rose further, they precipitated as salt (NaCl), limestone (CaCO3), and various ores—a process in SCW called “out-salting.” Thick deposits of these mushy solids accumulated on the preflood subterranean chamber’s floor. 

Today, when limestone forms at the earth’s surface, the released CO2 enters the biosphere—the atmosphere, soil, and surface waters of the earth. Before the flood, vast amounts of limestone steadily precipitated onto the subterranean chamber floor, but the released CO2 was confined to the chamber, unable to escape into the biosphere. That CO2 again dissolved in subterranean water and was used to dissolve more minerals in the chamber’s ceiling and floor. Therefore, earth’s preflood limestone was produced without the obvious life-extinguishing problem described in Table 6 and the paragraph that follows it. 

Here’s another way to look at the preflood production of limestone. The chemical equation above states that to form one molecule of limestone, one molecule of CO2 must also come out of solution. In the subterranean chamber, that CO2 went immediately back into the solution, so that CO2 molecule was used over and over. No net CO2 was emitted. 

During the flood, pressure in the escaping water rapidly dropped, so some additional limestone precipitated and a relatively small amount of CO2 gas escaped into the biosphere. Simultaneously, enormous amounts of limestone sediments on the chamber floor were swept up to the earth’s surface, where liquefaction sorted the limestone particles into more uniform layers. [See pages 189–201.] 

Sediments, eroded during the initial stages of the flood, settled through the flood waters all over the earth. After most of these waters drained into the newly formed ocean basins, limy (CO2-rich) water filled and slowly migrated through pore spaces between sedimentary particles. 

After the flood, plentiful amounts of CO2 in the atmosphere provided the necessary “food” to help reestablish earth’s vegetation, especially forests. As plants grew and removed CO2 from the atmosphere, surface waters could release additional CO2 into the atmosphere, thereby precipitating more limestone. (A balance is always maintained between the amount of each specific gas in the atmosphere and the concentration of that gas in earth’s surface waters.7) Limestone that precipitated between loose sedimentary grains cemented them together into rocks. Earth’s surface waters are still huge reservoirs of CO2. Oceans, lakes, rivers, and groundwater hold 50 times more CO2 than our atmosphere. 

Tiny particles of precipitated limestone are excellent cementing agents when near-saturation conditions exist. Smaller and more irregular particles of limestone readily dissolve; larger particles grow, sealing cracks and gaps. Precipitation within a closely packed bed of sediments (cementation) occurs more readily than precipitation outside the bed. 

Eight Observations That Are Now Explained 

1. Volcanic Gases.  By volume, CO2approximately 20% of all volcanic gases; 70% is steam.8 This water and CO2 came from the subterranean water. 

2. Carbon Distribution. Could today’s surface waters have always been at the earth’s surface while the earth’s limestone slowly precipitated? Not based on the surprising distribution of carbon on earth. Table 6 shows that much more carbon exists in limestone than in all other sources combined. 

	Table 6. Approximate Distribution of Earth’s Carbon9 

	Place 
	Amount of Carbon
(1015 grams) 

	Atmosphere 
	720 

	Animals and Plants (living and dead) 
	2,000 

	Coal and Oil 
	4,130 

	Oceans (inorganic) 
	37,400 

	Sediments (primarily limestone) 
	> 60,000,000 


Here is the problem. The above chemical equation shows that for every carbon atom precipitated in limestone, a carbon atom is released in CO2. At the earth’s surface, this gas enters the biosphere. Had all limestone slowly precipitated in surface waters, as much carbon would have been released into the atmosphere and surface waters (as CO2) as was precipitated in limestone (as CaCO3). Earth’s limestone contains more than 60,000,000  × 1015 grams of carbon. That amount of carbon in the atmosphere and seas would have made them fatally toxic hundreds of times over. Life would have ceased. Today, the atmosphere and seas contain only (720 + 37,400)  × 1015 grams of carbon. 
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Figure 143: Carlsbad Caverns, New Mexico. U.S. Forest Service cave expert, geologist Jerry Trout states, “What geologists used to believe was fact, in terms of dating a cave, now is speculation. ... From 1924 to 1988, there was a visitor’s sign above the entrance to Carlsbad Caverns that said Carlsbad was at least 260 million years old. ... In 1988, the sign was changed to read 7 to 10 million years old. Then, for a little while, the sign read that it was 2 million years old. Now the sign is gone.” Trout also says that geologists don’t know how long cave development takes, and through photo-monitoring, he has watched a stalactite grow several inches in a matter of days.10 [Also see Figure 28 on page 38.] 

3. Rapid Stalactite and Stalagmite Formation. Frequently the claim is made that stalactites and stalagmites required millions of years to form. More and more people recognize that this conclusion assumes that these limestone formations always grew at today’s extremely slow rates. [See Figure 28 on page 38 and Figure 143.] With so much water draining through freshly deposited limestone after the flood, stalactites and stalagmites grew rapidly. 

Acidic groundwater, plentiful during the centuries after the flood, frequently seeped into cracks in limestone rocks, dissolved limestone, and formed underground caverns. As ventilation in caverns improved and plant growth removed CO2 from the atmosphere, CO2 escaped from this groundwater. Large quantities of limestone precipitated, rapidly forming stalactites and stalagmites worldwide. 

4. Organic Limestone.  Shallow-water organisms, such as corals, shelled creatures, and some types of algae, remove dissolved limestone from seawater to build hard body parts. (The more abundant the dissolved limestone, the faster the growth rates. Thus, coral growth rates were much higher after the flood.) Because some organisms produce limestone, evolutionists conclude that almost all limestone came from organisms, so hundreds of millions of years are needed to explain thick deposits of limestone. Instead, organic limestone is a result of the presence of inorganic limestone, not its cause. Inorganic limestone precipitated rapidly from the subterranean water before and during the flood. Surface waters could not have held the 60,000,000 × 1015 grams of carbon needed to produce today’s limestone without making them hundreds of times too toxic for sea life to exist. 

For two other reasons, we can reject the common belief that most limestone has an organic origin. Wave action and predators can fragment shells and other hard parts of marine organisms. However, as fragments become smaller, it is more difficult to break them into smaller pieces. With increasingly smaller pieces, the forces required to break them again become unreasonably large before the pieces reach the size of typical limestone grains. 

Finally, organic limestone is structurally different from and more intricate than inorganic limestone. Organic limestone crystals are more uniformly sized, oriented, and packaged—characteristics now detectable with high magnification.11 Earth’s vast limestone layers are overwhelmingly inorganic. 

In summary, while much limestone precipitated before and during the flood, seawater still contains dissolved inorganic limestone. Algae, corals, and shelled creatures take in these dissolved chemicals and produce intricate organic limestone. 
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Figure 144: Redwall Limestone Exposed in and around the Grand Canyon. Stained red from iron oxide impurities, the 400-foot-thick Redwall Limestone extends over most of northern Arizona. If it formed in a shallow sea (25–50 feet deep), how did such great thicknesses develop? How could another famous limestone formation, the 6-mile-thick Bahamas Bank, form? 

5. Thick Limestone Banks and Chalk. Scattered off the east coast of the United States are thick limestone deposits. Most dramatic is the Bahamas Bank, an area 250 by 800 miles, where “seismic evidence suggests that carbonate strata may extend down as far as 10 kilometers [6 miles].”12 

If limestone formed organically in shallow seas (the prevailing view), why would the seafloor slowly subside almost 6 miles to allow these accumulations? Subsidence rates would have to be just right during the millions of years needed for organisms to grow and accumulate to such depths. Besides, the seafloor cannot subside unless the rock below it gets out of the way.  That rock would have nowhere to go. 

Apparently, the flood waters escaping from under the northeastern edge of the Americas hydroplate dumped limestone at the Bahamas Bank.13 Similarly, waters escaping from under the northwestern edge of the European-Asian-African hydroplate dumped limestone in and around what is now the English Channel. Later, in warm surface waters, rich in dissolved limestone, vast algae blooms—perhaps daily—produced the soft, fine-grained type of limestone known as chalk. As long as nutrients and sunlight are plentiful (as was the case following the flood) algae blooms will expand exponentially. The algae die quickly and sink to the bottom of the sea. Most famous are the exposed layers in England’s White Cliffs of Dover and France’s Normandy coast. [See Figure 142 on page 246.] 

Some deep-sea sediments include the components of chalk: silicate and calcareous (limestone) structures secreted by tiny organisms, such as foraminifera and coccoliths (a type of algae). Today, when they die, their hard body parts settle to the ocean floor too slowly to (1) bury and fossilize larger animals or (2) achieve the purity seen in famous chalk deposits. Because thick and very pure chalk deposits worldwide preserve many large fossils, including soft-body animals, deposition had to be rapid. Secondly, the microscopic organisms that form chalk must have abundant sources of dissolved limestone and silica—exactly what algae blooms require and the warm waters from the subterranean chambers provided. Powerful wave action, driven by the fluttering crust (explained on page 191) and mountain building events, could have easily scoured, transported, and dumped these low-density sediments into thick, pure, fossil-bearing, chalk deposits. 

6. The Dolomite Problem.  If a microscopic limestone crystal grows in a magnesium-rich solution, magnesium ions will, under certain conditions, occupy or replace exactly half the calcium ion locations in limestone, forming a common mineral called dolomite. 

Geologists frequently refer to “the dolomite problem.” Why is it a problem? Dolomite is not secreted by any known organism. If organisms deposited almost all limestone over hundreds of millions of years, how did dolomite form? 

Dolomite is frequently found in contact with limestone and is strangely distributed on earth. It has hardly ever formed in recent times.14 Therefore, magnesium-rich solutions must have been much more abundant when older rocks were deposited.[See Table 7.] 

Some geologists reject precipitation of dolomite because of “the great thicknesses of dolomite rock that are found in the geologic record.”15 Others say that a lot of magnesium-rich water trickled through limestone, but that raises even more problems. How did it trickle so uniformly through such great depths? Why would this “trickling” happen so often near limestone—and primarily in the ancient past?  What was the source of the magnesium? 

Basalt contains large amounts of magnesium, so the supercritical water dissolved minerals containing magnesium. Therefore, the presence of dolomite near limestone and the even distribution of magnesium in what would otherwise be limestone is easily understood. 

	Table 7. Dolomite: Observations and Explanations 

	Observations16 
	Hydroplate Explanations 

	“Dolomites are associated almost exclusively with two other rock types: limestone and evaporites [such as salt].” 
	Similar conditions were involved in depositing large amounts of dolomite, salt, and limestone. 

	“Dolomites occur in approximately the same tectonic and physiographic settings as limestones: on the shallow shelves of low-lying continents, most commonly far from the nearest convergent plate margin [ocean trenches].” 
	Dolomite and limestone are often found near the edge of a hydroplate. They would rarely be found near ocean trenches (so-called “convergent plate margins”). 

	“[Dolomite] is rare in modern carbonate environments [but is abundant in lower layers].” 
	Little dolomite forms today, because the magnesium was released in the subterranean chamber where it was quickly consumed by limestone to form dolomite. 

	“Fossils are noticeably less common in dolomites [than in limestone].” 
	Fossils found in limestone are usually organisms that thrive in limy waters: corals, foraminifers, bryozoans, and crinoids. They evidently were buried by postflood deposition of limestone. 

	“The contacts [of dolomites] with limestone above and below are usually sharp.” 
	Liquefaction produced sharp contacts. 


7. Worldwide Cement. Evolutionists believe that most limestone was produced organically in shallow seas, because corals and shelled creatures live in shallow seas, which are generally warmer and have higher evaporation rates. With greater evaporation, the remaining solution is more likely to reach concentrations at which organisms can produce shells and other forms of limestone. 

Organic limestone is primarily produced within 30 degrees of the equator. However, limestone layers and cement are not concentrated near the equator. Rocks, cemented with limestone, are found at all latitudes. Obviously, whatever produced inorganic limestone was global in scope. 

8. Limestone and Silica Cement.  As dissolved CO2 slowly escaped the flood waters, limestone and quartz precipitated into the tiniest cracks it could find. In this way, cementing occurred. (This solves “the quartz problem.”4) 

After limestone, silica (SiO2) is the second most common cementing agent in rocks. Derived from quartz, silica dissolves only 6 parts per million in pure water at 77°F (25°C). As temperatures rise, more silica goes into solution. At 300°F (150°C), silica concentrations reach 140 parts per million. If a silica-rich solution occupied the pore space between sand grains, silica would precipitate on their solid surfaces as the water cooled, cementing loose grains into rocks. 

Only under high pressure can water reach such high temperatures. The hydroplate theory shows how both high temperature and pressure conditions existed in the subterranean chamber. [See page 121.] Also, frictional sliding of deep rock surfaces and plastic deformations generated enormous heat, which melted rock, forming magma. These hot surfaces heated deep, high-pressure water containing abundant quartz grains. 

Sediments fell through silica-rich water. Therefore, the cementing solution was automatically in place between deposited sedimentary particles. It is difficult to imagine another scenario in which so much superheated liquid water could dissolve silica, distribute silica-rich solutions worldwide, and then, before they cooled, force them down into sediments where cementing could occur. 

Silica also plays a role in the petrification of wood. As the flood waters drained, continental basins became lakes. Trees floating in warm postflood lakes often became saturated with silica-rich solutions. Petrification occurred as the water cooled and silica precipitated on cellulose surfaces. Petrification has been duplicated in the laboratory when silica concentrations reach 140 parts per million.17 Arizona’s famous petrified forest lies in the center of what was Hopi Lake, while the petrified logs in Utah’s Escalante Petrified Forest and along the Green River both lie in what was Grand Lake. The sudden emptying of both lakes eroded the Grand Canyon. [For many more details about these lakes, petrified wood, and the formation of the Grand Canyon, see pages 205–237.] 

Final Thoughts 

We have seen the consequences of the flood at the earth’s surface and below. In this chapter, we saw that earth’s vast limestone deposits are not adequately explained by evolutionary scenarios, but are best explained by the hydroplate theory. 

In later chapters, we will look far above and see in many ways that the fountains of the great deep—powerful beyond description—expelled muddy water and rocks far into outer space. Some of those rocks, called meteorites, have since fallen back to earth. Those that were in contact with the subterranean water before the flood contain traces of the substances dissolved in that water. Some even contain small quantities of water and limestone.  [See “Meteorites Return Home” on page 337.] 

Up until the last few years, meteorites were mishandled in the laboratory, so these traces were lost. Sadly, meteorites were cut open using saws lubricated and cooled by water. The water redissolved these important chemical traces in the meteorites and carried them down the drain. 

In 2000, a meteorite was discovered containing traces of many salts found in our oceans. As one authority stated, “The salts we found [in the Nakhla meteorite] mimic the salts in Earth’s ocean fairly closely.”18 However, there was one big difference; limestone traces were a hundred times more abundant than expected.19 Again, this is consistent with the hydroplate explanation that most limestone came from the subterranean water chamber. 
Incidentally, some meteorites are said to be from Mars. Before you accept that assertion, please read on "Are Some Meteorites from Mars?" on page 340. The so-called “Martian meteorites” all “show evidence of being subjected to liquid water containing carbonate, sulfate, and chloride ... .”20 Therefore, instead of coming from Mars, they were probably part of the rock in direct contact with the subterranean water before the flood. 

Communications with Dr. C. Stuart Patterson (former Academic Dean at Furman University and Professor of Chemistry, Emeritus) have been extremely helpful in developing many ideas in this chapter. 
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Figure 145: Berezovka Mammoth. This is the most famous of all mammoths, the frozen Berezovka mammoth. He is displayed in the Zoological Museum in St. Petersburg, Russia, in the struggling position in which he was found near Siberia’s Berezovka River, just inside the Arctic Circle. His trunk and much of his head, reconstructed in this display, had been eaten by predators before scientists arrived in 1901. After a month of excavation, ten pony-drawn sleds hauled most of his cut-up carcass more than 2,000 miles south to the Trans-Siberian Railroad. From there he was taken to St. Petersburg’s Zoological Museum, today’s leading institution for studying frozen mammoths. The handle (extreme bottom center) of the shovel used in the excavation provides the scale. Inches above the handle is Berezovka’s extended and flattened penis. While in the museum, I saw this reproductive organ’s condition and realized that it helps explain how Berezovka and other frozen mammoths died. 
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Figure 146: Dima, Baby Mammoth. In 1977, the first complete baby mammoth was found—a 6–12-month-old male named “Dima.” His flattened, emaciated, but well-preserved body was encased in a lens of ice, 6 feet below the surface of a gentle mountainous slope.1 “Portions of the ice were clear and others quite brownish yellow with mineral and organic particles.”2 Silt, clay, and small particles of gravel were found throughout his digestive and respiratory tracts (trachea, bronchi, and lungs). These details are important clues in understanding frozen mammoths. 

Most mammoths were fat and well fed, but before being frozen, Dima may have suffered from one of the many problems common to baby elephants. (Within their first year of life, up to 36% of elephants die.3) 

Frozen Mammoths 

SUMMARY:  Muddy water from the fountains of the great deep jetted above the atmosphere where it froze into extremely cold hail. Within hours, mammoths, which could not have lived in today’s Arctic climates or at Arctic latitudes, were buried alive and quickly frozen as some of this muddy hail fell back to earth in a gigantic hail storm. (As Endnote 76 on page 143 explains, latitudes changed soon after the flood.) Past attempts to explain the frozen mammoths ignored many established facts. 

For centuries, stories have been told of frozen carcasses of huge, elephant-like animals called mammoths,4 buried in the tundra of northeastern Siberia.5 These mammoths, with curved tusks sometimes more than 13 feet long, were so fresh-looking that some believed they were simply large moles living underground. Some called them “ice-rats.”6 People thought that when mammoths surfaced and saw daylight, they died. Dr. Leopold von Schrenck, Chief of the Imperial Academy of Sciences at Petrograd (today’s St. Petersburg, Russia), published the following account in 1869: “The mammoth ... is a gigantic beast which lives in the depths of the earth, where it digs for itself dark pathways, and feeds on earth ... They account for its corpse being found so fresh and well preserved on the ground that the animal is still a living one.”7 Some even thought that rapid tunneling by mammoths produced earthquakes.8 

This was an early explanation for the frozen mammoths. As people learned other strange details, theories multiplied. Unfortunately, theories that explained some details could not explain others. Some explanations, such as the one above, appear ludicrous today. 

To learn what froze the mammoths, we must first understand much of what is known about them. This is summarized immediately below. Then, we will distill the key details requiring an explanation. Finally, we will examine ten proposed theories. Initially, many may seem plausible, but their flaws will become apparent when we systematically compare how effectively they explain each detail. We will see that the hydroplate theory, summarized on pages 111–146, best explains all the details. 

General Description 

What Is Found.  Since 1800, at least 11 scientific expeditions have excavated fleshy remains of extinct mammoths.9 Most fleshy remains were buried in the permafrost of northern Siberia, inside the Arctic Circle. The remains of six mammoths have been found in Alaska. Only a few complete carcasses have been discovered. Usually, wild animals had eaten the exposed parts before scientists arrived. 
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Figure 147: Map of Frozen Mammoth and Rhinoceros Finds. Circled numbers refer to rows in Table 8. 

If we look in the same region for frozen soft tissue of other animals, we learn that several rhinoceroses have been found, some remarkably preserved. (Table 8 on page 256 summarizes 57 reported mammoth and rhinoceros discoveries.) Other fleshy remains come from a horse,10 a young musk ox,11 a wolverine,12 voles,13 squirrels, a bison,14 a rabbit, and a lynx.15 

  

	Table 8. Reports of Frozen Mammoths and Rhinoceroses 

	
	Datea 
	Nameb 
	Description (Pertains to mammoths unless stated otherwise.) 
	Referencec 

	1 
	1693d 
	Ides 
	frozen head and lege 
	Ides, 25–27 

	2 
	1723 
	Messerschmidt 
	frozen head and big pieces of skin with long hair 
	Breyne, 138 

	3 
	1739 
	Laptev 
	several rhinoceros heads 
	T, 22 

	4 
	1771 
	Pallas 
	complete rhinoceros; suffocated; hairy head and two feet recovered 
	Eden;17 H, 44, 82, 184 

	5 
	1787 
	Sarychev 
	complete when first seen; uprighte 
	H, 82–83; T, 23 

	6 
	1800 
	Potapov 
	“on the shores of the Polar Sea”; skin and hair recovered 
	T, 25 

	7 
	1805 
	Adams 
	complete when first seen; 70-year-old male; 35,800 RCY; uprighte 
	T, 23–25; H, 83–85 

	8 
	1839 
	Trofimov 
	complete; in a river bank; hair, bones, pieces of flesh and brain recovered 
	H, 85; T, 26 

	9 
	1843 
	Middendorff 
	a half-grown mammoth; most of the flesh had decayed, eyeball recovered 
	H, 85–86; Eden, 104 

	10 
	1845d 
	Khitrof 
	well preserved when found; food between teeth 
	H, 86 

	11 
	1846 
	Benkendorf 
	complete; upright; see page 259 
	HD, 32–38; D, 97–103 

	12 
	1847d 
	Goodridge 
	AK; “a skull with a quantity of hair” 
	Maddren18 

	13 
	1854 
	Khitrovo 
	a foot covered with hair; from a mammoth in good condition 
	T, 27 

	14 
	1858 
	Vilui 
	rhinoceros; a complete skeleton with some ligaments 
	T, 27 

	15 
	1860 
	Boyarski 
	upright in the face of an island’s coastal cliff 
	T, 32 

	16 
	1861d 
	Golubef 
	“a huge beast covered with skin” in a river bank 
	H, 86 

	17 
	1864 
	Schmidt-1 
	PC; only skin and hair recovered a year later 
	T, 28; D, 108–110 

	18 
	1865 
	Koschkarof 
	PC; largely decomposed a year later 
	H, 86–87 

	19 
	1866 
	Schmidt-2 
	recovered on a lake shore; bones and hair of various lengths 
	T, 28; P, 8 

	20 
	1866 
	Kolesov 
	a large mammoth or rhinoceros, covered with skin 
	T, 27 

	21 
	1866 
	Bunge-1 
	“pieces of skin and plenty of hair” 
	T, 32 

	22 
	1869 
	Von Maydell-1 
	PC; upright; three years later, only a large hairy hide recovered 
	D, 80–95; H, 87–89 

	23 
	1869 
	Von Maydell-2 
	PC; only two legs found a year later 
	D, 80–95; H, 87–89 

	24 
	1870 
	Von Maydell-3 
	PC; only a leg was recovered three years later 
	D, 80–95; H, 87–89 

	25 
	1876 
	Nordenskiold 
	inch-thick hide near skull of a musk sheep 
	Nordenskiold, 310; H, 89 

	26 
	1877 
	Von Schrenck 
	complete rhinoceros; the head was thoroughly studied; apparent suffocation 
	H, 89; T, 30–31 

	27 
	1879 
	Bunge-2 
	tusks chopped off; reported to authorities four years later 
	T, 31 

	28 
	1884 
	Bunge-3 
	PC; first seen by natives 27 years earlier; two-inch-thick skin claimed 
	T, 16, 31 

	29 
	1886 
	Toll-1 
	23 years after natives’ discovery, a few soft parts and hair were recovered 
	T, 32 

	30 
	1889 
	Burimovitch 
	reportedly complete; Toll’s bad health prevented him from reaching the site 
	T, 33 

	31 
	1893 
	Toll-2 
	damaged bones, hairy skin, and other hair 
	T, 33 

	32 
	1894 
	Dall 
	AK; disintegrated muscle tissue, bones, and 300 pounds of fat 
	Dall19 

	33 
	1901 
	Pfizenmayer 
	rhinoceros; “a few fragments of ligaments and other soft parts” 
	P, 53–54; T, 35 

	34 
	1901 
	Berezovka 
	almost complete; upright; late summer death; 44,000 RCY; see page 259 
	HE, 611–625; D, 111–136 

	35 
	1902 
	Brusnev 
	hair recovered, mixed with mud 
	T, 36 

	36 
	1908 
	Quackenbush 
	AK; pieces of flesh; tendons, skin, tail, and hair recovered 
	A, 299; Q, 107–113 

	37 
	1908 
	Vollosovitch-1 
	small female; pieces scattered; died at end of summer; 29,500 and 44,000 RCY 
	P, 146–164; D, 211–212 

	38 
	1910 
	Vollosovitch-2 
	late summer death; well-preserved eye, four legs, trunk, food in stomach 
	P, 241–246; T, 37–38 

	39 
	1910 
	Soloviev 
	PC; young mammoth; reported to but not pursued by scientists 
	T, 39 

	40 
	1913 
	Goltchika 
	PC; “dogs and foxes got at it and ate pretty well all the lot” 
	T, 38; D, 212 

	41 
	1915 
	Transehe 
	PC; found in 30- to 50-foot cliff on the Arctic Ocean; never excavated 
	T, 39; Transehe20 

	42 
	1922 
	Kara 
	carcass reported to scientists, but only hard parts remained four years later 
	T, 39–40 

	43 
	1923 
	Andrews 
	ivory traders sold skull still containing ligaments to British museum 
	T, 39 

	44 
	1924 
	Middle Kolyma 
	scrap of trunk remained; no record of original discovery 
	VT, 19; G, 26 

	45 
	1948 
	Fairbanks Creek 
	AK; 200-pound, 6-month-old; head, trunk, and one leg; 15,380 RCY and 21,300 RCY 
	A, 299–300; G, 38–41 

	46 
	1949 
	Taimir 
	50-year-old male; tendons (11,500 RCY), hair, and an almost complete skeleton 
	VT, 20; Lister and Bahl21 

	47 
	1960 
	Chekurov 
	carcass of a young female; very small tusks; hair dated at 26,000 RCY 
	Vinogradov22 

	48 
	1970 
	Berelekh 
	a cemetery of at least 156 mammoths; minor hair and flesh remains 
	U, 134–148; S, 66–68 

	49 
	1971 
	Terektyakh 
	pieces of muscle, ligament, and skin; some around head 
	S, 67 

	50 
	1972 
	Shandrin 
	old; 550 pounds of internal organs and food preserved; 32,000 RCY and 43,000 RCY 
	U, 67–80; G, 27–29 

	51 
	1972 
	Churapachi 
	old rhinoceros, probably a female; “lower legs were in fair condition” 
	G, 34–37 

	52 
	1977 
	Dima 
	complete; 6-to-8-month-old male; 26,000 RCY and 40,000 RCY; see page 254 
	G, 7–24; U, 40–67 

	53 
	1978 
	Khatanga 
	55- to 60-year-old male; left ear, two feet; trunk in pieces; 45,000 RCY and 53,000 RCY 
	U, 30–40; G, 24–27 

	54 
	1979 
	Yuribei 
	12-year-old female; green-yellow grass in stomach; hind quarters preserved 
	U, 12–13, 108–134; VT, 22 

	55 
	1983 
	Colorado Creek 
	AK; two males; bones, hair, and gut contents recovered; 16,150 RCY and 22,850 RCY 
	Thorson and Guthrie23 

	56 
	1988 
	Mascha 
	3- to 4-month-old female; complete except for trunk, tail, and left ear; found in the Yamal Peninsula 
	LB, 46–47; VT, 25 

	57 
	1999 
	Jarkov 
	fragments of a 47-year-old male; removed in a 23-ton block of permafrost by helicopter 
	Stone24 

	58 
	2012 
	Zhenya 
	15-year-old male, 1100 pounds, died in summer, right half of body well preserved (organs, skin, tusk) 
	Moscow News, 17 Oct. 2012 

	Some references in the right column are abbreviated: A=Anthony, D=Digby, G=Guthrie, H=Howorth, HD=Hornaday, HE=Herz, LB=Lister and Bahl, P=Pfizenmayer, Q=Quackenbush, S=Stewart, 1977, T=Tolmachoff, U=Ukraintseva, VT=Vereshchagin and Tikhonov. Page numbers follow each abbreviation. See endnotes for complete citation. Other abbreviations are AK=found in Alaska, PC=possibly complete when first seen, RCY=radiocarbon years (most radiocarbon ages are from VT: 17–25). 

Footnotes:   a. Usually the year of excavation. First sighting often occurred earlier.  b. The name given is usually the discoverer’s, a prominent person involved in reporting the discovery, or a geographical name, such as that of a river.
  c. No more than the two best references are given. The more detailed reference is listed first.  d. An approximate date.  e. Referred to other carcasses but details are lacking. 


If we now look for the bones and ivory of mammoths, not just preserved flesh, the number of discoveries becomes enormous, especially in Siberia and Alaska. Nikolai Vereshchagin, Chairman of the Russian Academy of Science’s Committee for the Study of Mammoths, estimated that more than half a million tons of mammoth tusks were buried along a 600-mile stretch of the Arctic coast.16 Because the typical tusk weighs 100 pounds, this implies that about 5 million mammoths lived in this small region. Even if this estimate is high or represents thousands of years of accumulation, we can see that large herds of mammoths must have thrived along what is now the Arctic coast. Mammoth bones and ivory are also found in Europe, North and Central Asia, and in North America, as far south as Mexico City. 

Dense concentrations of mammoth bones, tusks, and teeth are also found on remote Arctic islands. Obviously, today’s water barriers were not always there. Many have described these mammoth remains as the main substance of the islands.25 What could account for any concentration of bones and ivory on barren islands well inside the Arctic Circle? Also, more than 200 mammoth molars were dredged up along with oysters from the Dogger Bank in the North Sea.26 

The northern portions of Europe, Asia, and North America contain bones of many other animals along with those of mammoths. A partial listing includes tiger,27 antelope,28 camel, horse, reindeer, giant beaver, fox, giant bison, giant ox, musk sheep, musk ox, donkey, badger, ibex, woolly rhinoceros, lynx, leopard, wolverine, Arctic hare, lion, elk, giant wolf, ground squirrel, cave hyena, bear, and many types of birds. Friend and foe, as well as young and old, are found together. Carnivores are sometimes buried with herbivores. Were their deaths related? Rarely are animal bones preserved; preservation of so many different types of animal bones suggests a common explanation. 

Finally, corings, 100 feet into Siberia’s permafrost, have recovered sediments mixed with ancient DNA of mammoths, bison, horses, other temperate animals, and the lush vegetation they require. Nearer the surface, these types of DNA are absent, but DNA of meager plants able to live there today is present.29 The climate must have suddenly and permanently changed to what it is today. 

Mammoth Characteristics and Environment. The common misconception that mammoths lived in areas of extreme cold comes primarily from popular drawings of mammoths living comfortably in snowy, Arctic regions. The artists, in turn, were influenced by earlier opinions based on the mammoth’s hairy coat, thick skin, and a 3.5-inch layer of fat under the skin. However, animals with these characteristics do not necessarily live in cold climates. Let’s examine these characteristics more closely.
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Figure 148: Peppered Mammoth Tusk. Scientists are finding, over wide geographical areas, mammoth tusks embedded on one side with millimeter-size particles rich in iron and nickel. This has led some to wonder if meteorites exploding high in the atmosphere punctured those tusks.32 The British Broadcasting Corporation stated, “Startling evidence has been found which shows mammoth and other great beasts from the last ice age were blasted with material that came from space.”33 But is that the whole story? 

Hair.  The mammoth’s hairy coat no more implies an Arctic adaptation than a woolly coat does for a sheep. Mammoths lacked erector muscles that fluff up an animal’s fur and create insulating air pockets. Neuville, who conducted the most detailed study of mammoth skin and hair, wrote: “It appears to me impossible to find, in the anatomical examination of the skin and pelage [hair], any argument in favor of adaptation to the cold.”30 Long hair on a mammoth’s legs hung to its toes.31 Had it walked in snow, snow and ice would have caked on its hairy “ankles.” Each step into and out of snow would have pulled or worn away the “ankle” hair. All hoofed animals living in the Arctic, including the musk ox, have fur, not hair, on their legs.34 Fur, especially oily fur, holds a thick layer of stagnant air (an excellent insulator) between the snow and skin. With the mammoth’s greaseless hair, much more snow would touch the skin, melt, and increase the heat transfer 10-to-100 fold. Later refreezing would seriously harm the animal. 

Skin.  Mammoth and elephant skin are similar in thickness and structure.35 Both lack oil glands, making them vulnerable to cold, damp climates. Arctic mammals have both oil glands and erector muscles—equipment absent in mammoths.36  

Fat.  Some animals living in temperate or even tropical zones, such as the rhinoceros, have thick layers of fat, while many Arctic animals, such as reindeer and caribou, have little fat. Thick layers of fat under the skin simply show that food was plentiful. Abundant food implies a temperate climate. 

Elephants.  The elephant, which is closely related to the mammoth,37 lives in tropical or temperate regions, not the Arctic. It requires a climate that ranges from warm to hot, and “it gets a stomach ache if the temperature drops close to freezing.”38 Newborn elephants are susceptible to pneumonia and must be kept warm and dry.39 Hannibal crossed the Alps with 37 elephants; the cold weather killed all but one.40 

Water.  If mammoths lived in an Arctic climate, their drinking water in the winter must have come from eating snow or ice. A wild elephant requires 30–60 gallons of water each day.41 The heat needed to melt snow or ice and warm it to body temperature would consume about half a typical elephant’s calories. The mammoth’s long, vulnerable trunk would bear much of this thermal (melting) stress. Nursing elephants require about 25% more water. 

Salt.  How would a mammoth living in an Arctic climate satisfy its large salt appetite? Elephants dig for salt using their sharp tusks.42 In rock-hard permafrost this would be almost impossible, summer or winter, especially with curved tusks. 

Nearby Plants and Animals.  The easiest and most accurate way to determine an extinct animal’s or plant’s environment is to identify familiar animals and plants buried nearby. For the mammoth, this includes rhinoceroses, tigers, horses, antelope,43 bison, and temperate species of grasses. All live in warm climates. Some burrowing animals are frozen, such as voles, which would not burrow in rock-hard permafrost. Even larvae of the warble fly have been found in a frozen mammoth’s intestine—larvae identical to those found in tropical elephants today.45 No one argues that animals and plants buried near the mammoths were adapted to the Arctic.  Why do so for mammoths? 

Temperature.  The average January temperature in northeastern Siberia is about -28°F (60°F below freezing)! During the Ice Age, it was even colder. The long, slender trunk of the mammoth was particularly vulnerable to cold weather. A six-foot-long nose could not survive even one cold night, let alone an eight-month-long Siberian winter or a sudden cold snap. For the more slender trunk of a young mammoth, the heat loss would be more deadly. An elephant usually dies if its trunk is seriously injured.46 

No Winter Sunlight. Cold temperatures are one problem, but six months of little sunlight during Arctic winters is quite another. While some claim that mammoths were adapted to the cold environment of Siberia and Alaska, vegetation, adapted or not, does not grow during the months-long Arctic night. In those regions today, vegetation is covered by snow and ice ten months each year. Mammoths had to eat voraciously. Elephants in the wild spend about 16 hours a day foraging for food in relatively lush environments, summer and winter.47 

Three Problems.  Before examining other facts, we can see three curious problems. First, northern Siberia today is cold, dry, and desolate. Vegetation does not grow during dark Arctic winters. How could millions of mammoths and other animals, such as rhinoceroses, horses, bison, and antelope, feed themselves? But if their environment were more temperate and moist, why did it change? 

Second, the well-preserved mammoths and rhinoceroses must have been completely frozen soon after death or their soft internal parts would have quickly decomposed. Guthrie has written that an unopened animal continues to decompose long after a fresh kill, even in very cold temperatures, because its internal heat can sustain microbial and enzyme activity as long as the carcass is completely covered with an insulating pelt.48 Because mammoths had such large reservoirs of body heat, the freezing temperatures must have been extremely low. 

Finally, their bodies were buried and protected from predators, including birds and insects. Such burials could not have occurred if the ground were perpetually frozen as it is today. Again, this implies a major climate change, but now we can see that it must have changed dramatically and suddenly. How were these huge animals quickly frozen and buried—almost exclusively in muck, a dark soil containing decomposed animal and vegetable matter? 

Muck.  Muck is a major geological mystery. It covers one-seventh of the earth’s land surface—all surrounding the Arctic Ocean. Muck occupies treeless, generally flat terrain, with no surrounding mountains from which the muck could have eroded. Russian geologists have drilled through 4,000 feet of this muck without hitting solid rock. Where did so much eroded material come from?  What eroded it? 

Oil prospectors, drilling through Alaskan muck, have “brought up an 18-inch-long chunk of tree trunk from almost 1,000 feet below the surface. It wasn’t petrified—just frozen.”49 The nearest forests are hundreds of miles away.  Williams describes similar discoveries in Alaska: 

Though the ground is frozen for 1,900 feet down from the surface at Prudhoe Bay, everywhere the oil companies drilled around this area they discovered an ancient tropical forest. It was in frozen state, not in petrified state. It is between 1,100 and 1,700 feet down. There are palm trees, pine trees, and tropical foliage in great profusion. In fact, they found them lapped all over each other, just as though they had fallen in that position.50 

How were trees buried under a thousand feet of hard, frozen ground? We are faced with the same series of questions we first saw with the frozen mammoths. Again, it seems there was a sudden and dramatic freezing accompanied by rapid burial in muck, now frozen solid. 
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Figure 149: Fossil Forest, New Siberian Islands. Vast, floating remains of forests have washed up on the New Siberian Islands, well inside the Arctic Circle and thousands of miles from comparable forests today. This driftwood was washed ashore on Bolshoi Lyakhov Island, one of the New Siberian Islands. The wood was probably buried under the muck that covers northern Siberia. Northward flowing Siberian rivers, during early summer flooding, eroded the muck, releasing the buried forests. “Fossil wood,” as it is called, is a main source of fuel and building material for many Siberians. 
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Figure 150: Fossil Forest, Kolyma River. Here, driftwood is at the mouth of the Kolyma River, on the northern coast of Siberia. Today, no trees of this size grow along the Kolyma. Leaves, and even fruit (plums), have been found on such floating trees.44 One would not expect to see leaves and fruit if these trees had been carried far by rivers. Why didn’t these trees decay? 

Some Specifics 

We cannot minimize the frozen mammoth mystery by saying, “Only a few complete mammoths have been reported.” One good case would be enough. Undoubtedly, hundreds of past discoveries went unreported, because many Siberians believed that looking at a mammoth’s face brought death or misfortune. Fear of being forced by scientists to dig a mammoth out of frozen ground suppressed other discoveries. Also, Siberia and Alaska are sparsely populated and relatively unexplored. Flowing rivers are the primary excavators, so man has seen only a tiny sample of what is buried. Siberian geologists report that “work at the gold mines uncovers frozen corpses every year, but because the arrival of scientists can delay and complicate the mining, most [frozen mammoths] are lost to science.”51 

Widespread freezing and rapid burial are also inferred when commercial grade ivory is found. Ivory tusks, unless frozen and protected from the weather, dry out, lose their animal matter and elasticity, crumble, crack, and become useless for carving.52 Between about 1750 and 1917, trade in mammoth ivory prospered over a wide geographical region, yielding an estimated 96,000 mammoth tusks.53 The extent and speed of freezing and burial was probably greater than most people have imagined. 
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Figure 151: Depiction of the Recovery of the Benkendorf Mammoth. 

The Benkendorf Mammoth.54 In May 1846, a surveyor named Benkendorf and his party camped along Siberia’s Indigirka River. The spring thaw and unusually heavy rains caused the swollen river to erode a new channel. Benkendorf noticed a large object bobbing slowly in the water. As the “black, horrible, giantlike mass was thrust out of the water [they] beheld a colossal elephant’s head, armed with mighty tusks, with its long trunk moving in an unearthly manner, as though seeking something lost therein.” They tried to pull the mammoth to shore with ropes and chains but soon realized that its hind legs were frozen in the river bottom in a standing position. 

Twenty-four hours later, the river bottom thawed and eroded, freeing the mammoth. A team of 50 men and their horses pulled the mammoth onto dry land, 12 feet from shore. The 13-foot-tall, 15-foot-long beast was fat and perfectly preserved. Its “widely opened eyes gave the animal an appearance of life, as though it might move in a moment and destroy [them] with a roar.” They removed the tusks and opened its full stomach containing “young shoots of the fir and pine; and a quantity of young fir cones, also in a chewed state ...” Hours later and without warning, the river bank collapsed, because the river had slowly undercut the bank. The mammoth was carried off toward the Arctic Ocean, never to be seen again. 

The Berezovka Mammoth.  The most famous, accessible, and studied mammoth is a 50-year-old55 male, found in a freshly eroded bank, 100 feet above Siberia’s Berezovka River in 1900. A year later an expedition, led by Dr. Otto F. Herz, painstakingly excavated the frozen body and transported it to the Zoological Museum in St. Petersburg, Russia.56  [See Figure 145 on page 254.] 

Berezovka was upright, although his back was excessively humped and his straightened hind legs were rotated forward at the hips into an almost horizontal position. This strange, contorted position was further exaggerated by his raised and spread front legs. Several ribs, a shoulder blade, and pelvis were broken.57 Amazingly, the long bone in his right foreleg was crushed into about a dozen pieces, without noticeably damaging surrounding tissue.58 “There had been considerable bleeding between the muscles and the fatty and connective tissues.”59 His shaggy, wirelike hair, some of it 20 inches long, was largely intact.60 His erect penis was horizontally flattened.61 (This organ in a live elephant is round, S-shaped, and never horizontal.)62 

What can we conclude from these unusual details? To crush a slender rod, which the long leg bones resemble, requires axial compression while the rod (or bone) is encased in some material that prevents bending and snapping. To demonstrate this, place a long, straight stick vertically on a table and see how difficult it is to compress and break it into a dozen or so pieces. Instead, it will snap at the weakest point. If the stick has a slight bend, as do the long leg bones, crushing becomes almost impossible. Something must prevent the stick or bone from bending as the compressive load increases. Evidently, Berezovka’s leg bone was severely compressed lengthwise while rigidly encased.63 The “considerable bleeding” shows that this crushing occurred before or soon after death. 

Slow suffocation of males can produce penile erection.64 Tolmachoff concluded that, “The death [of Berezovka] by suffocation is proved by the erected male genital, a condition inexplicable in any other way.”65 But why was the penis horizontally flattened? It had to be pressed between two horizontal surfaces, one of which was probably his abdomen. Again, considerable vertical compression must have acted within some medium encasing the entire body. 

Suffocation is also implied with four other frozen giants. Vollosovitch (Table 8) concluded that his second buried mammoth, found with a penile erection on Bolshoi Lyakhov Island, had suffocated.66 A third example is provided by Dima, whose “pulmonary alveoli suggested death by asphyxia” after “great exertion just before death.”67 The Pallas rhinoceros also showed symptoms of asphyxiation. 

The blood-vessels and even the fine capillaries were seen to be filled with brown coagulated blood, which, in many places still preserved its red colour. This is exactly the kind of evidence we look for when we want to know whether an animal has been drowned or suffocated. Asphyxia is always accompanied by the gorging of the capillaries with blood.68 

Von Schrenck’s rhinoceros was found with expanded nostrils and an open mouth. Investigators concluded, “that the animal died from suffocation, which it tried to avoid by keeping the nostrils wide asunder.”69 In all, three mammoths and two rhinoceroses apparently suffocated. No other cause of death has been shown for the remaining frozen giants.70 

Sanderson describes another strange aspect of Berezovka. 

Much of the head, which was sticking out of the bank, had been eaten down to the bone by local wolves and other animals, but most of the rest was perfect. Most important, however, was that the lips, the lining of the mouth and the tongue were preserved. Upon the last, as well as between the teeth, were portions of the animal’s last meal, which for some almost incomprehensible reason it had not had time to swallow. The meal proved to have been composed of delicate sedges and grasses ...71 

Another account states that the mammoth’s “mouth was filled with grass, which had been cropped, but not chewed and swallowed.”72 The grass froze so rapidly that it still had “the imprint of the animal’s molars.”73 Hapgood’s translation of a Russian report mentions eight well-preserved bean pods and five beans found in its mouth.74 

Twenty-four pounds of undigested vegetation were removed from Berezovka and analyzed by Russian scientist V. N. Sukachev. He identified more than 40 different species of plants: herbs, grasses, mosses, shrubs, and tree leaves. Many no longer grow that far north; others grow both in Siberia and as far south as Mexico. Dillow75 draws several conclusions from these remains: 

· The presence of so many varieties [of plants] that generally grow much to the south indicates that the climate of the region was milder than that of today.
· The discovery of the ripe fruits of sedges, grasses, and other plants suggests that the mammoth died during the second half of July or the beginning of August.
· The mammoth must have been overwhelmed suddenly with a rapid deep freeze and instant death. The sudden death is proved by the unchewed bean pods still containing the beans that were found between its teeth, and the deep freeze is suggested by the well-preserved state of the stomach contents and the presence of edible meat [for wolves and dogs].

At normal body temperatures, stomach acids and enzymes break down vegetable material within an hour. What inhibited this process? The only plausible explanation is for the stomach to cool to about 40°F in ten hours or less.76 But because the stomach is protected inside a warm body (96.6°F for elephants), how cold must the outside air become to drop the stomach’s temperature to 40°F? Experiments have shown that the outer layers of skin would have had to drop suddenly to at least -175°F!77 

Independently, Sanderson concluded, “The flesh of many of the animals found in the muck must have been very rapidly and deeply frozen, for its cells had not burst. ... Frozen-food experts have pointed out that to do this, starting with a healthy, live specimen, you would have to suddenly drop the temperature of the surrounding air to well below minus 150 degrees Fahrenheit.”78 

The ice layer directly under the Berezovka mammoth contained some hair still attached to his body. Below his right forefoot was “the end of a very hairy tail ... of a bovine animal, probably [a] bison.”79 Also under the body were “the right forefoot and left hind foot of a reindeer ... The whole landslide on the Berezovka [River] was the richest imaginable storehouse of prehistoric remains.”80 In the surrounding, loamy soil was an antelope skull,81 “the perfectly preserved upper skull of a prehistoric horse to which fragments of muscular fibre still adhered,”82 tree trunks, tree fragments, and roots.83 This vegetation differed from the amazingly well-preserved plants in the mammoth’s mouth and stomach.  

Geographical Extent.  We should also notice the broad geographical extent over which these strange events occurred. [See map on page 255.] They were probably not separate, unrelated events.  As Sir Henry Howorth stated: 

The instances of the soft parts of the great pachyderms being preserved are not mere local and sporadic ones, but they form a long chain of examples along the whole length of Siberia, from the Urals to the land of the Chukchis [the Bering Strait], so that we have to do here with a condition of things which prevails, and with meteorological conditions that extend over a continent. 

When we find such a series, ranging so widely, preserved in the same perfect way, and all evidencing a sudden change of climate from a comparatively temperate one to one of great rigour, we cannot help concluding that they all bear witness to a common event. We cannot postulate a separate climate cataclysm for each individual case and each individual locality, but we are forced to the conclusion that the now permanently frozen zone in Asia became frozen at the same time from the same cause.84 

Actually, northern portions of Asia, Europe, and North America contain “the remains of extinct species of the elephant [mammoth] and rhinoceros, together with those of horses, oxen, deer, and other large quadrupeds.”85  So, the event may have been even more widespread than Howorth believed. 

Rock Ice.  In Siberia and Alaska, scientists have found a strange type of ice in and under the muck containing mammoth remains.86 Tolmachoff called it rock ice.87 Rock ice often has a yellow tinge and contains round or elongated bubbles. Some bubbles are connected, while others, an inch or so long, are vertically streaked.88 When exposed to the Sun, rock ice showed “a polyhedral, granular structure at the surface, and these granules could usually be easily rubbed off with the finger.”89 It looked “like compacted hail.”90 Mammoth remains have been found above, below, beside, partially in,91 and, in one case, within92 rock ice. 

Horizontal layers of rock ice are most easily seen in bluffs along the Arctic coast and nearby rivers.93 Some subsurface ice layers are more than 2 miles long and 150 feet thick.94 A several-foot-thick layer of structureless clay or silt is sometimes above the rock ice. How was this clay or silt deposited? If it settled out of a lake or stream, as normally happens, it should have many thin layers, but it does not. Furthermore, the slow settling of clay and silt through water should have provided enough time for the water to melt all the ice below. Sometimes rock ice contains plant particles95 and thin layers of sand or clay. Had the water frozen in a normal way, the dirt would have settled out and the vegetable matter would have floated upward. Obviously, this rock ice froze rapidly and was never part of a lake or stream. 

	Table 9. Characteristics of Rock Ice vs. Three Types of Ice 

	Some 
Characteristics of
Ice a 
	Type 1: A body of stationary or slowly moving liquid water freezes. 

  

Examples: frozen rivers and lakes, ice cubes, subsurface water b 
	Type 2: Water vapor condenses and freezes on microscopic particles in air, forming a type of ice called snow. (Its volume can decrease enormously by compaction, partial melting, and refreezing.) 

  

Examples: glaciers, icebergs, ice on winter roads 
	Type 3: Many small drops of water freeze while moving rapidly through cold air or outer space. 

  

Examples: hail, sleet, windblown spray just above a choppy lake 
	Rock Icec 

	Bubble Numbers and Sizes 
	a few the size of a pin head 
	many tiny air pockets 
	large pockets trapped between ice particles 
	many large bubblesd 

	Bubble Percentage 
	less than 6% 
	about 6% for glacier ice 
	much more than 6% 
	16% 

	Dissolved Air 
	saturated 
	saturated 
	depends on water source 
	undersaturated 

	Granularity 
	no grains 
	very tiny grains 
	very granular 
	very granular, “like compacted hail” 90 

	Color 
	usually clear 
	usually white 
	depends on the impurities dissolved in the liquid e 
	usually has a yellow tinge 

	Dirt Content 
	slight 
	very little when it first forms 
	depends on the liquid water’s dirt content e 
	dirt and plant particles easily seen 

	a. Ice has other characteristics. For example, the atoms in ice can have 15 possible crystalline patterns, depending on the temperature and pressure at which the ice formed. They are called Ice I, Ice II, Ice XV, etc. Unfortunately, the crystallographic structure of rock ice is not yet known. Only the characteristics listed in the table are known for rock ice. 

b. Many subsurface ice features are not rock ice: ice wedges, segregated ice (Taber ice), vein ice, pingos, and glaciers covered with dirt. Their characteristics, especially their shapes and sizes, clearly differentiate them from rock ice and show how they formed. 

c. For details see Cantwell, “Ice Cliffs,” pp. 345–346; Cantwell, “Exploration,” pp. 551–554; Dall, pp. 107–109; Digby, pp. 93–95, 116, 120 –124, 151; Dubrovo, p. 630; Herz, pp. 613, 616, 618, 622; Howorth, p. 53; Maddren, pp. 15, 32, 38–40, 51–54, 58–64, 67–117; Pfizenmayer, 88–90; Quackenbush, pp. 97–103; and Tolmachoff, pp. 51–55. 

d. Sometimes these bubbles are connected or form vertical streaks. Their shapes apparently formed over centuries as gravity deformed the ice plastically. 

e. Hail, sleet, and ice formed from a lake or ocean spray usually have very little visible dirt or impurities. Ice formed from sprays from other sources might have impurities and color. 


Several feet beneath the Berezovka mammoth was a layer of rock ice, sloping more than 180 feet down to the river. Herz and Pfizenmayer,96 after digging into it, reported perhaps the strangest characteristic of rock ice. 

Deeper down in the cliff the ice becomes more solid and transparent, in some places entirely white and brittle. After remaining exposed to the air even for a short time this ice again assumes a yellowish-brown color and then looks like the old ice.97 

Obviously, something in the air (probably oxygen) reacted chemically with something in the ice. Why was air (primarily oxygen and nitrogen) not already dissolved in the ice? Just as liquid water dissolves table salt, sugar, and many other solids, water also dissolves gases in contact with it. For example, virtually all water and ice on earth are nearly saturated with air. Had air been dissolved in Herz’s rock ice before it suddenly turned yellowish-brown, the chemical reaction would have already occurred. 

Table 9 compares the characteristics of rock ice with those of the three generic types of ice. A careful study of this table suggests that rock ice is a Type 3 ice. Because such thick layers of rock ice still exist, an enormous amount of water probably froze while moving through cold air or outer space. 

Yedomas and Loess.  In Siberia, frozen mammoths are frequently found in strange hills, 30–260 feet high, which Russian geologists call yedomas (yeh-DOME-uhs). For example, the mammoth cemetery, containing remains of 156 mammoths, was in a yedoma.98 [See line 48, Table 8, page 256.] It is known that these hills were formed under cold, windy conditions, because they are composed of a powdery, homogeneous soil, honeycombed with thick veins of ice. Sometimes the ice, which several Russian geologists have concluded was formed simultaneously with the soil, accounts for 90% of the yedoma’s volume.99 Some yedomas contain many broken trees “in the wildest disorder.”100 The natives call them “wood hills” and the buried trees “Noah’s wood.”101 Yedoma soil is similar to muck.102 It contains tiny plant remains, is high in salt and carbonate,103 and has more than two and a half times the carbon that is in all the world’s tropical forests!104 The Berezovka mammoth was found in a similar soil.105 
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Figure 152: A Yedoma. These Siberian hills, called yedomas, are honeycombed with ice. The ice and soil layering seen within yedomas (for example, left of the man) suggests that high winds accompanied the deposition of the material. Remains of forests, mammoths, and other animals are frequently found in yedomas. 

The ice and mud were not deposited as hills. Instead, they were deposited as one thick layer. Later, as the ice began to melt in spots, water collected in the depressions, accelerating the melting near them. What is now left, after thousands of years of summer melting, are these hills. Because some yedomas are 260 feet tall, the initial deposition in the windy environment was at least 260 feet thick. 

This soil has been identified as loess106 (a German term, pronounced “LERSE”). Little is known about its origin. Most believe it is a windblown deposit spread under cold, glacial conditions over huge regions of the earth. However, Siberia was scarcely glaciated, and normal winds would deposit loess too slowly to protect so many frozen animals from predators. Loess often blankets formerly glaciated regions, such as Wisconsin, Illinois, Iowa, Kansas, and Alaska. It lacks internal layering (stratification) and is found at all elevations—from just above sea level to hillsides at 8,000 feet elevation. Because loess is at many elevations and its tiny particles are not rounded by thousands of years of exposure to water and wind, some have proposed that loess came recently from outer space.107 Loess, a fertile soil rich in carbonates, has a yellow tinge caused by the oxidation of iron-bearing minerals after deposition.108 China’s Yellow River and Yellow Sea are so named because of the loess suspended in them. Why is there an apparent relationship between frozen mammoths, yedomas, and loess? 
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Figure 153: Extensive Loess Deposits. Another property of loess is its ability to maintain a vertical cliff. This is seen here in agricultural terraces in northern China, south of Huang Ho. Some historians have persuasively argued that the loess deposits helped establish early Chinese civilization, because the fertility of loess soil allows two and sometimes three crops a year—without fertilizers. Homes, even furniture, have been carved out of loess hillsides, sometimes 200 feet underground. Entire villages are cut into loess cliffs. Several million people have lived in loess dwellings. While such homes are cheap, insulated, militarily defensible, and may last for generations, they are unstable and dangerous. For example, 180,000 died in the 1920 Kansu earthquake, primarily from the collapse of loess dwellings.113 

   

Conclusion.  This brief survey raises several intriguing but perplexing problems. How could mammoths have lived at Arctic latitudes, especially during the dark winters? What killed them, and how were they buried in such a peculiar manner? Some must have frozen within hours after their deaths, because significant decay or mutilation by scavengers did not occur. However, just before the mammoths were frozen, during that late summer or early fall, conditions in Siberia were not cold. What happened? 

Evidence Requiring an Explanation 

Summarized below are the hard-to-explain details which any satisfactory theory for the frozen mammoths should explain. 

Abundant Food.  A typical wild elephant requires about 330 pounds of food per day. Therefore, vast quantities of food were needed to support the estimated 5,000,000 mammoths that lived in just a small portion of northern Siberia. Adams’ mammoth, discovered in 1799, “was so fat ... that its belly hung below its knees.”109 How was abundant food available inside the Arctic Circle, especially during winter months when the Sun rarely shines? 

Warm Climate.  Abundant food requires a temperate climate, much warmer than northern Siberia today—or during the Ice Age. Little of the food found in Berezovka’s mouth and stomach grows near the Arctic Circle today. Furthermore, the flower fragments in its stomach show that it died during warm weather. Despite the popular misconception, the mammoth was a temperate—not an Arctic—animal. 

Away From Rivers.  Although most frozen remains are found along river banks where excavations naturally occur, some frozen remains are found far from rivers. 

Yedomas and Loess.  Frozen mammoths are frequently found in yedomas and loess. What accounts for this and the strange properties of yedomas and loess? What is the source of so much loess? 

Elevated Burials.  Mammoth and rhinoceros bodies are often found on the highest levels of generally flat, low plateaus.110 Examples include dense concentrations of mammoth and rhinoceros remains in yedomas and the interior of Arctic islands. Dima was discovered in a mountainous region. 

Multi-Continental.  Soft parts of large animals have been preserved over a 3,000-mile-wide zone involving three continents (Asia, Europe, and North America). It is unlikely that so many unrelated local events would produce such similar results over such a broad geographical area. 

Rock Ice.  Strange, granular, Type 3 ice containing clay, sand, and a large volume of air pockets is sometimes found near frozen mammoths. [See Table 11 on page 271.] 

Frozen Muck.  Mammoth carcasses are almost exclusively encased in frozen muck.111 Also buried in muck are huge deposits of trees and other animal and vegetable matter. The origin of muck is a mystery. 

Sudden Freezing. Some frozen mammoths and rhinoceroses had food preserved in their mouths, stomachs, or intestines.112 

Suffocation.  At least three mammoths and two rhinoceroses suffocated. No other cause of death has been established for the remaining frozen giants. 

Dirty Lungs.  Dima’s respiratory and digestive tract contained silt, clay, and small particles of gravel. Just before he died, Dima breathed air and/or ate food containing such matter. 

Peppered Tusks. Why, over wide geographical areas, did millimeter-size particles (rich in iron and nickel) become embedded in one side of some mammoth tusks? 

-150°F.  Temperatures surrounding some mammoths must have plunged below -150°F. 

Large Animals.  Most frozen remains are from the larger, stronger animals, such as mammoths and rhinoceroses. 

Summer-Fall Death.  Vegetation in the stomachs and intestines of preserved mammoths implies that they died in late summer or early fall,114 perhaps in August115 or even late July.116 

Animal Mixes.  Bones of many types of animals, friends and foes, are frequently found near the mammoths. 

Upright.  Several frozen mammoths, and even mammoth skeletons,117 were found upright. Despite this posture, the Berezovka mammoth had a broken pelvis and shoulder blade, and a crushed leg. Surprisingly, he was not lying on his side in a position of agony. 

Vertical Compression. Berezovka’s crushed leg bone and horizontally flattened penis show severe vertical compression before or soon after death. Dima was also compressed and flattened. 

Eighteen pieces of the problem are now before us. Fitting this centuries-old jigsaw puzzle together will be our final task. As you will see, clever and imaginative proposals have been made, but most address only a few pieces of the puzzle. 

What Happened? 

Two strange, but admittedly secondary, reports may relate to the frozen mammoth problem. Each is so surprising that one might dismiss it as a mistake or hoax, just as with any single report of a frozen mammoth. However, because both reports are so similar yet originated from such different sources, it is probably best to reserve judgement. Each report was accepted as credible and published by a scientific authority. Each involved the sudden freezing of a river in apparent defiance of the way bodies of water freeze. Each contained frozen animals in transparent ice, yet natural ice is rarely transparent. Each discovery was in a cold, remote part of the world. One was in the heart of Siberia’s frozen mammoth country. 

The brief reports will be given exactly as they were written and translated. The first was published by the former Soviet Academy of Sciences. Alexander Solzhenitsyn, winner of the Nobel Prize for Literature in 1970, recalled this report (as best he could remember it) in the first paragraph of his preface to The Gulag Archipelago. Unfortunately, Solzhenitsyn did not give the report’s date, so I began a difficult search. The report was finally found in Moscow’s Lenin State Library. 

Y. N. Popov, author of this report, was discussing the scientific importance of finding mammals frozen in Siberia.  He then described some frozen fish: 
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Figure 154: Fish Frozen in Underground Ice. 

There are some cases of finds of not only dead mammals, but also fishes, unfortunately lost for science. In 1942, during road construction in the Liglikhtakha River valley (the Kolyma Basin) an explosion opened a subterranean lens of transparent ice encasing frozen specimens of some big fishes. Apparently the explosion opened an ancient river channel with representatives of the ancient ichthyological fauna [fish]. The superintendent of construction reported the fishes to be of amazing freshness, and the chunks of meat thrown out by the explosion were eaten by those present.120 

The second report comes from M. Huc, a missionary traveler in Tibet in 1846. Sir Charles Lyell, often called the “father of geology,” also quoted this same story in the 11th edition of his Principles of Geology. After many of Huc’s party had frozen to death, survivors pitched their tents on the banks of the Mouroui-Oussou (which feeds into the famous Blue River).  Huc reported: 

At the moment of crossing the Mouroui-Oussou, a singular spectacle presented itself. While yet in our encampment, we had observed at a distance some black shapeless objects ranged in file across the great river. No change either in form or distinctness was apparent as we advanced, nor was it till they were quite close that we recognized in them a troop of the wild oxen. There were more than fifty of them encrusted in the ice. No doubt they had tried to swim across at the moment of congelation [freezing], and had been unable to disengage themselves. Their beautiful heads, surmounted by huge horns, were still above the surface; but their bodies were held fast in the ice, which was so transparent that the position of the imprudent beasts was easily distinguishable; they looked as if still swimming, but the eagles and ravens had pecked out their eyes.126 
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Figure 155: Frozen Oxen Found in Tibet in 1846. 

Any explanation for these strange discoveries must recognize that streams freeze from the top down.127 The ice formed floats and then insulates the warmer liquid water below. The thicker the ice grows, the harder it is for the liquid’s heat to pass up through the ice layer and into the cold air. Freezing a stream fast enough to trap more than fifty upright oxen in the act of swimming across seems impossible, especially because a stream’s velocity varies across its width. Therefore, different parts of the stream should freeze over many days or hours. Freezing a river so fast that large fish are frozen, edible, and underground, defies belief. However, the similarities with the frozen mammoths are so great that these reports may be related. An explanation will follow shortly. 

Theories Attempting to Explain Frozen Mammoths 

Ten theories have been proposed to explain the frozen mammoth puzzle. Each will be described below as an advocate would. 

Fruitful theories answer not only the obvious, initial questions but also solve perplexing and seemingly unrelated problems. As we unravel the mystery of the frozen mammoths, we may answer broader questions and even uncover a sequence of dramatic, global events. 

Robust theories also provide details that result in surprising and testable predictions. Keep this in mind as we examine all ten explanations. With each, ask yourself, “What predictions can this theory make?” If predictions are missing, the theory is probably weak.118 If theories could not be published unless they included many details and specific predictions, we would be mercifully spared many distractions and false ideas. 

Hydroplate Theory.  [For a more detailed description of the hydroplate theory, read pages 111–146.] On that terrible day, the rupture of the earth’s crust passed between what is now Siberia and Alaska in minutes. Jetting water from the fountains of the great deep first fell as rain. During the next few hours, some of the accelerating and expanding subterranean water that went above the atmosphere (where the effective temperature is several hundred degrees below zero Fahrenheit) froze and fell as hail.119 Some animals were suddenly buried, suffocated, frozen, and compressed by tons of cold, muddy ice crystals from the gigantic “hail storm.” Dirt in this ice prevented it from floating as the flood waters submerged these regions after days and weeks. Blankets of this muddy ice, hundreds of feet thick, insulated and preserved many animals during the flood phase. As the topmost layers of ice melted, the dirt in that ice remained and settled—blanketing and further insulating the deeper ice and buried animals. 

Months later, after mountains were suddenly pushed up, the earth’s balance shifted, the earth slowly “rolled” 34°–57°, so Siberia and Alaska moved from temperate latitudes (similar to north-central United States today) to their present positions. [For details, see Endnote 76 on page 143.] As the flood waters drained off the continents, whatever icy graves existed in warmer climates melted, and buried animals decayed. However, many animals, buried in what are now permafrost regions, were preserved. 

These conclusions can be reached quite simply. The evidence showing compression and suffocation of the frozen mammoths implies rapid burial. Rapid burial and sudden freezing suggest a supercold “ice dump.” 

compression + suffocation = rapid burial 

rapid burial + sudden freezing = an “ice dump” 

Lake Drowning Theory.121 No catastrophe occurred. The well-preserved mammoths, with food in their stomachs and between their teeth, died suddenly, probably from asphyxiation resulting from drowning in a partially frozen lake, river, or bog. Such burials can preserve animal—and even human—tissue for thousands of years. 

Crevasse Theory.  Some mammoths fell into ice crevasses or deep snowdrifts. This protected them from predators, while ice preserved them for thousands of years.122 

Mud Burial Theory.  In Siberian summers, the top foot or so of tundra thaws, so larger animals, even men, can easily become stuck—standing upright. Herds of mammoths, rhinoceroses, and buffalo made summer migrations to northern Siberia and Alaska. Some became stuck in this mud; others were overwhelmed and suffocated in mudslides. Still others died for various reasons and were then buried in slow mudflows during several summer thaws. Sudden cold spells—sometimes followed by long, cold winters—froze and preserved many mammoths.123 

River Transport Theory.  Mammoths and other animals lived farther south in the temperate zone of Asia where food was abundant. Flooding rivers floated their remains from Central Siberia on the north flowing rivers.124 

Extinction-by-Man Theory.Man exterminated mammoths, just as man almost exterminated the buffalo. Man, in hunting mammoths, pursued and pushed them north into Siberia and Alaska. There, they died from harsh weather, lack of food, or the direct killing by man.125 

Bering Barrier Theory. As ice accumulated on continents during the last Ice Age, sea level was lowered by 300 feet and the Bering Strait was closed. This newly created land bridge allowed people and animals, including mammoths, to migrate between Siberia and Alaska and onto Arctic islands. Because the warmer Pacific waters could no longer mix through the Bering Strait with the cold Arctic Ocean, the Pacific waters became even warmer and the Arctic waters even colder. The resulting heavy evaporation from the Pacific caused extreme snow falls on higher, colder land masses north of the Bering barrier. Mammoths and others were buried in severe snow storms early one fall. As the Ice Age ended, heavy rains washed soil down on top of compacted snow deposits, forming rock ice. Some frozen mammoths and rock ice are still preserved. Since then, glacial melting raised sea levels and reestablished the Bering Strait.128 

Mild Ice Age Theory.129 During snow and dust storms about 700 years after the global flood, some mammoths were frozen, buried, suffocated, and preserved—a few standing up. Here is how it happened.  

The flood waters were warm, if not hot, because they came from 3,000–10,000 feet below the earth’s crust where temperatures are 30–100°F hotter. Warm, postflood oceans produced both heavy evaporation and snow fall. As snow depths increased, the Ice Age began;130 it lasted about 700 years—until the oceans cooled sufficiently. Thick ice sheets built up in continental interiors and lowered sea levels somewhat. During those 700 years, mammoths migrated from the mountains of Ararat to northern Siberia and from there to Alaska during a brief exposure of a land bridge across the Bering Strait. With warm winds off the warm Arctic Ocean producing a tolerable climate for the ice age mammoths, their numbers grew to about 10 million. Other temperate animals were also able to live at those high latitudes. As the oceans cooled, fierce storms developed. Blowing dust, called loess, suffocated and buried most mammoths, some standing up. Other storms converted the dust to permafrost. 

Shifting Crust Theory. Before the last Ice Age, the Hudson Bay was at the North Pole. Siberia and Alaska were farther south and supported abundant vegetation and large herds of mammoths. As vast amounts of ice accumulated at what was then the North Pole, the crust on the spinning earth became unbalanced and slid, moving Siberia northward. Because the earth is slightly flattened at the poles and bulges at the equator, the shifting crust produced many ruptures. Volcanic gas was thrown above the atmosphere where it cooled and descended as a supercold “blob.” Airborne volcanic dust lowered temperatures on earth and caused phenomenal snow storms. Mammoths and other animals living in Siberia and Alaska were suddenly frozen and buried in extremely cold snow.  Some are still preserved.131    

Meteorite Theory.  At the end of the last Ice Age, a large iron meteorite hit earth’s atmosphere. The resulting heat temporarily melted the top layers of the frozen tundra, causing mammoths to sink into muck. Poor visibility caused others “to blunder to their deaths in icy bogs.”132 

Evaluation of Evidence vs. Theories   

Table 10 summarizes how well each theory explains the many strange things associated with frozen mammoths. Each column corresponds to a theory, and each row represents an unusual detail that requires an explanation. As with a traffic light, a green circle means “go.” That is, in my opinion, the column’s theory reasonably explains that row’s diagnostic detail. Yellow (caution) and red (stop) circles indicate moderate and serious problems, respectively. Numbers in Table 10 refer to additional information below. Table 10 shows both the details and the broad perspective—“the trees and the forest.” 

Readers may make their own judgments and independently assess each theory’s plausibility. For example, if you feel that a detail or theory has been omitted or misstated, modify the table. This approach focuses future discussions on areas of critical disagreement. It also helps keep all details and competing theories in mind, encouraging balance and thoroughness. Often, a disagreement becomes moot when one realizes that other facts oppose some theory. When a theory is proposed, usually only the details supporting it and opposing competing theories are mentioned. Table 10 contrasts all published theories with all known diagnostic details. 

In seeking the cause of many strange and related details, one is tempted to use a separate explanation for each detail. Throughout the history of science, experience has shown that the simplest theory explaining the most details is probably correct. For example, a sudden rash of fires in a city may all be unrelated. However, most investigators would instinctively look for a common explanation. Centuries ago, each newly discovered detail of planetary motion required, in effect, a new theory. Later, one theory (Newton’s Law of Gravitation) provided a simple explanation for all these motions. 

	Table 10. Evidence vs. Theories: Frozen Mammoths 

	  
	Theories 

	
	Hydroplate 
	Lake
Drowning 
	Crevasse 
	Mud
Burial 
	River
Transport 
	Extinction
by Man 
	Bering
Barrier 
	Mild Ice Age 
	Shifting
Crust 
	Meteorite 

	Evidence to Be Explained 
	Abundant Food 
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	Theory explains this item. 
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	Theory has moderate problems with this item. 
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	Theory has serious problems with this item. 

	   Numbers in this table refer to amplifying explanations on pages 266–276. 


Details Relating to the Hydroplate Theory 

1. [image: image509.jpg]


Abundant Food. Winter sunlight inside the Arctic Circle is so scarce that vegetation hardly grows, regardless of temperature. How could mammoths survive during even a warm winter? Clearly, mammoths were living at temperate latitudes before the flood. 

As explained on pages 111–146, near the end of the flood, major mountains suddenly formed, so the earth became slightly unbalanced and began a slow 34°–57° roll. Although the earth’s spin axis did not change its orientation in space, the land at the preflood North Pole shifted to central Asia while some mammoths’ temperate habitats shifted northward to near the Arctic Circle. This roll also explains why dinosaur remains are found inside Antarctica and the Arctic Circle. [See Endnotes 76–77 on page 143 for details and evidence.] 

(The shifting crust theory recognizes this problem of feeding millions of mammoths during winter months. That theory says the earth’s crust must have shifted, moving Siberia and Alaska northward. However, no force could slide the entire earth’s crust—rock on rock.) 

2. [image: image510.jpg]


Yedomas and Loess.  (These terms are explained on page 262. Pages 247-252 explain why the subterranean water was saturated with carbon dioxide.) The extreme pressure in the subterranean chamber accelerated the escaping carbon-rich water to supersonic speeds, rapidly eroding rocks. Eroded dirt particles of various sizes were swept up by the water and expelled into and above the atmosphere. As you will see, the higher a muddy droplet rose, the more likely it was to lose the larger particles carried inside. Therefore, droplets that rose above the atmosphere and froze contained the powdery dirt particles that comprise yedoma hills and the world’s loess. 

Visualize a water droplet jetting up through the atmosphere. Atmospheric pressure drops as it goes higher, so some water evaporates from its surface. Evaporation cools the droplet, just as evaporating perspiration cools a person. Gusts of air and water vapor strike the droplet from differing directions, each time dragging its surface around toward the opposite, or downwind side. This creates a strong and complicated circulation within the droplet and chaotic waves on its surface. Sometimes the droplet fragments into two or more pieces, but the smaller each piece becomes, the stronger the molecular forces (the surface tension) holding it together. 

In the droplet are many tiny dirt particles. Within the droplet, the flow carries the smaller particles more smoothly than larger particles,133 while the larger particles are sometimes shaken out of the buffeted droplet. When the droplet finally freezes high above the atmosphere, only the smallest dirt particles remain. Being encased in ice, they are protected from water erosion that would round and smooth their sharper corners. 

Much of this dirt and dirty ice fell to earth in a giant hail and windstorm as the flood began. Trees and vegetation were ripped up, pulverized, and mixed with the fallen, muddy hail. Animals froze and suffocated. The thick, muddy ice insulated much of the deeper ice when the waters temporarily flooded the land. Ice that melted, during or after the flood, left behind tiny, angular dirt particles (now called loess) and dissolved salts. 

After the flood, some ice layers that had not yet melted began melting in many isolated locations. Water, collected in these depressions during the summer, accelerated nearby melting. Today’s hilly yedomas remain. Therefore, in Arctic regions where little summer melting occurs, loess, salt, vegetation, and mammoth remains are preserved in cold yedomas. 

Loess is often found near formerly glaciated areas, especially downwind of ice age drainage channels, such as the Mississippi and Missouri Rivers. In warmer climates, wind removed the loess, rain leached salts from the soil, and the organic material decayed. 

[image: image511.jpg]


PREDICTION 19:   High concentrations of loess particles will be found in the bottom several hundred feet of most ice cores drilled in Antarctica and Greenland. 

The bottom layers of ice sheets in Greenland, Canada, and Antarctica contain up to 50 times more microparticles than the glacial ice above.134 Ice crystals containing these microparticles are much smaller than normal glacial ice crystals. This suggests that the hail that buried and froze the mammoths was smaller than normal hail. Another study found that the lower portion of the Greenland ice sheet contains abnormally high amounts of dust, sea salt, and other chemicals.135 

3. [image: image512.jpg]


Elevated Burials, Frozen Muck, Animal Mixes. Bones, ivory, and flesh are found on higher ground, such as in yedomas and on Arctic islands. (The preceding paragraphs explains why mammoth remains are found in yedomas.) Prey and predator may also have sought protection from the greater common enemy—rising waters from rain that preceded the muddy hail, and noxious gases evaporating from the hail. Larger animals, such as mammoths and rhinoceroses, in rushing to higher ground, crushed and buried smaller animals in mud and ice. This may explain the antelope skull under Berezovka, and why such dense concentrations of bones and ivory are found on barren islands well inside the Arctic Circle. 

Fine sediments in the muddy rain and ice mixed with pulverized vegetation to form muck. This cold, soupy mixture, along with ripped up forests, flowed into valleys and other low areas, smoothing the topography into flat, low plateaus. Later this muck froze, preserving to this day its distinguishing organic component and loess. 

PREDICTION 20:   Muck on Siberian plateaus should have a wide range of thicknesses. The greatest thickness will be in former valleys. Preflood hilltops will have the thinnest layers of muck. Drilling or seismic reflection techniques should confirm this.

4. Rock Ice.  Table 11 on page 271 shows why rock ice is a Type 3 ice. As stated on page 121, the subterranean waters contained large quantities of dissolved salt and carbon dioxide. Carbon dioxide contributed to the carbonates found in loess. 

PREDICTION 21:   Rock ice will be found to be salty.136
Before the flood, the subterranean water, sealed off from the atmosphere, contained no dissolved air. As the fountains of the great deep exploded up through the atmosphere, rapid and steady evaporation from the rising liquid forced gases away from, instead of toward, each rising liquid particle. Therefore, the water that froze above the atmosphere had little dissolved air but much carbon dioxide. Both froze to become a mixture of water-ice and frozen carbon dioxide, or “dry ice.” 

Ice absorbs air very slowly, especially the inner portion of a large volume of falling ice particles, so little air was absorbed as muddy hail fell to earth. Once the ice was on the warm ground, some “dry ice” and water-ice slowly evaporated as white clouds. As ice depths increased to perhaps several hundred feet, these clouds billowed up through gaps between the ice particles, forcing out any air that might have been between them. Eventually, the weight of the topmost layers of ice essentially sealed the lower ice from the air above. This is why Herz saw the ice under Berezovka turn yellow-brown as the ice first contacted and reacted chemically with air. 

PREDICTION 22:   Bubbles in rock ice will be found to contain less air and much more carbon dioxide than normally found in ice bubbles formed today.

The Ice Age followed the flood. Since then, the surface of the ground in Siberia and Alaska has melted slightly each summer. In some parts of Siberia and Alaska, this included several feet of rock ice. When a layer of this dirty ice melted, the water drained away, leaving particles of dirt and vegetation behind. This remaining clay and silt provided an insulating blanket, causing less ice to melt each succeeding year. Most of the unsorted clay and silt above rock ice came from melted rock ice. 

PREDICTION 23:   Dirt and organic particles in rock ice will closely resemble those in the overlying muck.

5. Suffocation.  Suffocation could have occurred three ways: (a) being buried alive in muddy hail, (b) breathing too much carbon dioxide from evaporating “dry ice,” or (c) lung tissue freezing so oxygen could not diffuse into the blood and/or carbon dioxide could not diffuse out of the blood. 

6. Dirty Lungs, Peppered Tusks.  The jetting fountains of the great deep produced extreme winds. Dirt filled the atmosphere for a few hours before rain, ice, and falling dirt landed. This explains why Dima’s entire digestive and respiratory tract contained silt, clay, and small particles of gravel, and why high-velocity dirt particles peppered animals and even left “shrapnel,” on one side of hard mammoth tusks. [See Figure 148 on page 257.] 

7. -150°F, Large Animals. Almost all the energy of a falling hail particle ends up accelerating air downward, not heating the particle.137 The result was violent downdrafts of cold air. 

Larger, stronger animals, such as mammoths and rhinoceroses, best withstood the driving rain and cold wind as they sought safety. Smaller animals would be tossed about more by the high winds and would suffocate sooner because their bodies process the noxious gases faster. Death, burial, and, therefore, decay in the warmer deposits would come earlier for the smaller animals. 

Mammoths and rhinoceroses were still standing as the colder hail began piling up—hail with temperatures of about -150°F. This supercold ice pressing against their bodies rapidly froze even their internal organs. 

Extremely cold, muddy hail fell to the bottoms of streams, rivers, and lakes, quickly freezing the water from within; cool air did not freeze the water from above. The hail did not float, because it contained dirt. [See “What Happened?” on page 264.]

Why Did It Get So Cold So Quickly? 

Let’s put aside all possible explanations for the frozen mammoths and just ask what must happen for the mammoth’s temperatures to drop to at least -150°F (so rapidly that the food in their warm bodies was preserved). 

Temperatures can drop for several reasons: expansion of a gas, evaporation of a liquid, chemical reactions, reduction of heat from the Sun, or the transfer of heat. First, let’s eliminate a few possibilities. Chemical reactions within the atmosphere have trivial thermal consequences. Could the Sun have suddenly put out less heat, thereby lowering the temperature of Siberia and Alaska? That happens every night, but temperatures drop too slowly. 

If heat was transferred away from Siberia and Alaska, where and how was it transferred? Heat, which always travels from hot bodies to cold bodies, is transferred by three means: conduction, radiation, and convection. Conduction mainly applies to solids, as when heat travels (conducts) along a metal rod whose tip is held in a fire. Conduction would not play a big role for a large volume of gas such as the atmosphere. Radiation transfers too little heat too slowly at atmospheric temperatures. 

Convection occurs when a moving fluid (liquid or gas) transfers heat from a hot to a cold region. For example, heat is transferred by convection up a chimney. The heat is transported from the hot air just above the fire to the cold air outside the chimney. If, at one time, Siberia and Alaska cooled to -150°F by convection, an even colder region had to absorb the heat; engineers call this a heat sink. Finding a supercold sink would be even more difficult than explaining a temperature drop to only -150°F. No sufficiently cold sink exists in or below the atmosphere, but such a sink lies above the atmosphere—in the vacuum of space—where temperatures are about 300°F colder than -150°F! This may answer the “where” question. 

We could not eliminate the two possibilities highlighted above: expansion of a gas, and evaporation of a liquid. Both would drop temperatures drastically if enough water was very rapidly accelerated out of the atmosphere. That is precisely what the fountains of the great deep did. By the end of Part II of this book, you will see that nuclear energy provided astonishing accelerations and expansions of supercritical water into outer space, dropping the temperatures in most of the fountains to almost absolute zero (-460°F)! This then answers the difficult “how” and “where” questions. [See "Rocket Science" on pages 546—547.] 

8. Summer-Fall Deaths. According to this theory, all frozen mammoths died almost simultaneously. However, the different methods investigators have for estimating the season of death give slightly different times. Some differences may be because preflood climates differed from those of today. A larger sampling with more consistent method is needed. One possibility would be to examine the outermost growth ring on hundreds of ivory tusks. This examination should include the isotope abundances across each ring. 

9. Upright, Vertical Compression.  The massive, violent hail storm buried mammoths and rhinoceroses alive, many standing up and compressed from all sides. Babies, such as Dima, were flattened. Exposed parts of adult bodies, unsupported by bone, were vertically flattened. Sometimes even strong bones were crushed by axial compression. Encasement in muddy ice maintained the alignment of Berezovka’s leg bone as it was crushed lengthwise, before or soon after death. 

Ice slowly flows downhill as, for example, in glaciers. Such a downward flow, pushing Berezovka tail first as he tried to climb to higher ground, would explain his forward swept hind legs, humped back, displaced vertebrae, and spread front legs bent at the “ankles.” 

10. Other/Fossils.  The hydroplate theory states that the frozen animals were buried in muddy hail as the flood began. During the following months, sedimentary layers were deposited. Those sediments and their fossils were then sorted by liquefaction.  [See pages 189–201.] 

PREDICTION 24:   One should not find marine fossils, layered strata, oil, coal seams, or limestone directly beneath undisturbed rock ice or frozen mammoth carcasses.138
This is a severe test for the hydroplate theory, because a few crude geologic maps of Siberia imply that marine fossils lie within several miles of the frozen remains. How accurate are these geologic maps in this unexplored region, and what deposits lie directly beneath frozen carcasses? (If dead mammoths floated on the flood waters, their flesh would not be preserved, but their bones might be found above marine fossils, coal, etc.) 

Sedimentary layers generally extend over large areas and sometimes contain distinctive fossils. One can construct a plausible geologic map of an area (a) if many deep layers are exposed as, for example, in the face of a cliff, (b) if similar vertical sequences of fossils and rock types are found in nearby exposures, and (c) if no intervening crustal movement has occurred. If all three conditions are satisfied, then the layers with similar distinctive fossils are probably connected. To my knowledge, such layers have not been found beneath any frozen mammoth. 

Nor is there any known report of marine fossils, limestone deposits, or coal seams directly beneath any frozen mammoth or rhinoceros remains. Tolmachoff, in his chapter on the geology of the Berezovka site, wrote that “Marine shells or marine mammals have never been discovered in [deposits having frozen mammoths].”139 Hern von Maydell, reporting on his third frozen mammoth, wrote, “despite my thorough search, not a single shell or fossil was found.”140 Beneath the Fairbanks Creek mammoth, sediments down to bedrock contained no marine fossils, layered strata, coal seams, or limestone.141 

11. Other/Radiocarbon.  According to the hydroplate theory, all frozen mammoths and rhinoceroses died simultaneously. However, their radiocarbon ages vary. [See Table 8 on page 256.] For an explanation of radiocarbon dating and its assumptions, see pages 472–475. Those pages explain why 40,000 radiocarbon years (RCY) is a typical radiocarbon age for most frozen remains, and why 40,000 radiocarbon years correspond to about 5,000 actual years. A slight amount of contamination of the remains, for example, by groundwater, would lower their radiocarbon age considerably, especially something living as the flood began. This probably explains why different parts of the first Vollosovitch mammoth had widely varying radiocarbon ages—29,500 and 44,000 RCY.142 One part of Dima was 44,000 RCY, another was 26,000 RCY, and “wood found immediately around the carcass” was 9,000–10,000 RCY.143 Food in the Shandrin mammoth gave radiocarbon ages that differed by 10,000 years.144 The lower leg of the Fairbanks Creek mammoth had a radiocarbon age of 15,380 RCY, while its skin and flesh were 21,300 RCY.145 The two Colorado Creek mammoths had radiocarbon ages of 22,850 ± 670 and 16,150 ± 230 years.146 Because a bone fragment at one burial site fits precisely with a bone at the other site 30 feet away,147 and the soil had undergone considerable compression and movement, both mammoths probably died simultaneously. 

PREDICTION 25:   Blind radiocarbon dating of different parts of the same mammoth will continue to give radiocarbon ages that differ by more than statistical variations should allow. [Endnote 139 on page 404 describes blind testing.] Contamination by groundwater will be most easily seen if the samples came from widely separated parts of the mammoth’s body with different water-absorbing characteristics.

Note: From here to page 276, the reader may wish to examine only discussions concerning theories of personal interest. 

Details Relating to the Lake Drowning Theory 

12. Abundant Food.  Lack of winter sunlight inside the Arctic Circle would choke off the mammoth’s food supply each winter, even if temperatures were warm or the mammoth was “adapted” to the cold. 

13. Warm Climate.  Vegetation in the digestive tracts of frozen mammoths shows that they died in a mild climate during the late summer or early fall when frozen lakes or rivers would not exist. Many weeks of freezing temperatures are needed to form ice thick enough for a large, hoofed animal to venture far enough from shore to drown. 

14. Yedomas and Loess, Multi-Continental, Frozen Muck, Upright.  The lake drowning theory does not explain why mammoths, yedomas, and loess are related, why these peculiar events occurred over such wide areas on three continents, where so much muck originated, why muck has sometimes buried forests, why yedomas contain so much carbon, or why so many mammoth bodies and skeletons were found upright. 

15. Rock Ice.  The ice near several carcasses was not lake or river ice.  It was Type 3 ice, not Type 1 ice. 

16. Sudden Freezing, -150°F.  Although burial in peat bogs can retard bacterial decay and preserve bodies for thousands of years, only a rapid and extreme temperature drop can stop the destructive activity of enzymes and stomach acids. 

17. Dirty Lungs, Peppered Tusks. Drowning in a lake would not fire millimeter-size particles, rich in iron and nickel, into one side of mammoth tusks or force gravel into Dima’s lungs. Nor would silt, clay, and gravel work their way into Dima’s intestines after a sudden drowning. 

18. Animal Mixes.  If mammoths occasionally fell through ice on an arctic lake, why are the bones of so many temperate animals found together? Why do prey lie near their predators? Large, hoofed animals seldom venture out on frozen lakes. 

19. Vertical Compression.  Falling into a lake would not produce the vertical compression found in Dima and Berezovka. 

Details Relating to the Crevasse Theory 

20. Abundant Food.  Same as item 12.
	Table 11. Mammoth Myths vs. Mammoth Facts 

	Mammoth Myths 
	Facts 

	1. Fresh buttercups were in the mouth and stomach of the Berezovka mammoth. 
	Its stomach contained three seeds from plants that produce delicate, yellow buttercups. Fragments of other flowers were in its stomach. No large flowers were in its mouth. 

	2. People have been served mammoth steaks.148 
	These reports persist but are never specific enough to verify. For example, Lydekker reported that “sleigh dogs, as well as Yakuts themselves, have often made a hearty meal on mammoth flesh thousands of years old.”149 Lydekker never visited Russia, let alone Siberia. The following report by Herz appears valid. Herz wrote in his diary that the Berezovka mammoth “looks as fresh as well-frozen beef or horse meat. It looked so appetizing that we wondered for some time whether we should not taste it, but no one would venture to take it into his mouth, and horse flesh was given in the preference. The dogs cleaned up whatever mammoth meat was thrown them.”150  In 1982, construction workers in Siberia uncovered a frozen mammoth and fed it to dogs.151 

	3. Mammoths are encased in ice. Their preservation is complete. 
	Charles Lyell popularized this myth by writing that mammoth remains are found in icebergs and frozen gravel.152 There are very few reports of complete encasement in ice.153 Other mammoths were near or partially in ice. Herz and Pfizenmayer only believed that their Berezovka mammoth was once fully encased in ice. Most frozen mammoths are found partially preserved in frozen muck or sediments. 

	4. The mammoth’s small ears, short tail and legs, and anal flap reduced its heat loss in cold Arctic air. This shows that the mammoth was an Arctic animal. 
	Animals with large ears and long tails, such as hares and foxes, survive quite well in the Arctic. The legs and tails of Arctic foxes are similar to those of foxes living in warmer climates. While a slight correlation exists between smaller ears in colder habitats, other factors play a stronger role, such as metabolic efficiency, food availability, and adjustable insulation. The African elephant also has a prominent anal flap.154 

	5. Mammoths used their long curved tusks to remove snow from plants they ate on the ground. Most tusks show these wear marks. 
	Wild elephants live far from snow, yet they also have wear marks on their shorter, less vulnerable tusks. Mammoth tusks do not show extreme abrasion from being scraped over rocky soil in search of food under snow. (Besides, “shoveling” snow with a long, curved stick is a good way to break the stick.) A wild elephant spends about 16 hours a day eating and searching for food.155  If food were buried under snow, mammoths would not have enough hours in the day to gather sufficient food to survive. 

	6. The curve in the mammoth tusks almost forms a circle. 
	“Not one tusk in ten forms a third of a circle, not one in twenty even a semicircle.”156 Artists and museums have popularized this misconception. 

	7. The wool on woolly mammoths protected them from the Siberian cold. 
	The term “woolly” is misleading because true wool has tiny, overlapping scales that interlock and trap air, making it an excellent insulator. Unlike sheep’s wool, mammoth “wool” is only short, coarse underhair. Mammoth hair, some of it long and bristly, has relatively few fibers per square inch. 

	8. A mammoth’s thick skin and hairy body protected it from the Arctic cold. 
	See the earlier section titled “Mammoth Characteristics and Environment” on page 257. 

	9. Mammoths were larger than today’s elephants. 
	Mammoths were larger than Asian elephants, but smaller than African elephants. Usually, mammoths’ tusks and heads were larger than those of all elephants.157 

	10. Larger animals generate more heat per unit of body surface area. Therefore, the mammoth would stay warm, even in the Arctic winter. 
	The first sentence is true. However, an Arctic mammal must avoid having its warm skin melt snow, as explained earlier. The mammoth’s skin would tend to melt snow, especially if the animal lay down. Its high ground pressure would compress and reduce the insulation provided by its hair. (Elephants doze standing up, but when they feel safe, they will lie down for a few hours of sleep.) Sick or injured mammoths, unable to stand, would probably not have survived. Young mammoths were even more vulnerable. They generated less heat per unit of body surface area and probably spent more time lying down. Newborn mammoths, wet and initially unable to walk, could not have survived for long lying on permafrost, especially if they were born during the long winter. (Elephants are born at all times of the year.) 


21. Warm Climate.  The contents of Berezovka’s stomach showed that he lived in a warm climate, not one containing ice crevasses. Furthermore, tree fragments and roots were found beneath him. Trees do not grow near icy crevasses. Glacial climates prevent tree growth. Many animals and plants buried in northern Siberia and Alaska live only in temperate climates today. Besides, mammoths were not Arctic animals. 

22. Yedomas and Loess, Suffocation, Vertical Compression, Multi-Continental.  The crevasse theory does not explain why mammoths, yedomas, and loess are related, why yedomas contain so much carbon, why these peculiar events occurred over such wide areas on three continents, why some of these huge animals suffocated, or what compressed Dima and Berezovka vertically. 

23. Elevated Burial.  Falling into a crevasse or being transported downhill in a glacier would not herd mammoths up onto islands or up near the higher elevations of flat, low plateaus.  Crevasses form only on steep slopes. 

24. Rock Ice.  Mammoths are sometimes buried near Type 3 ice. Crevasses have only Type 2 ice. 

25. Frozen Muck.  Frozen mammoths are found primarily in frozen muck, not ice. Where did all the muck come from, and why are so many large trees buried in it? 

26. Sudden Freezing.  Let us assume that after Berezovka had eaten beans at the base of a glacier, he climbed up to a crevasse, fell in, and died. His stomach acids and enzymes would have destroyed his food in a few hours. Because crevasses are not at the base of glaciers, Berezovka’s long trip up the glacier and subsequent freezing must have been unbelievably rapid to prevent this destruction. Besides, what could motivate a grazing beast to climb a long, steep, icy slope? 

27. Dirty Lungs, Peppered Tusks.  Falling into a crevasse would not fire millimeter-size particles (rich in iron and nickel) into mammoth tusks, put gravel in Dima’s lungs or silt, clay, and gravel in Dima’s intestines. 

28. -150°F.  Snow is a surprisingly good insulator, as those who live in igloos know. Also, transferring heat from a solid object, such as a mammoth’s body, to stagnant air is a slow process. Both conditions would exist if a mammoth fell into a crevasse. Steep crevasse walls would shield the body from cold winds, and glacial ice and stagnant air would insulate the mammoth from sharp drops in the outside temperature. Eventually, the carcass would freeze, but the residual heat in its huge body would delay freezing and cause putrefaction. Hoyle explains: 

I have been informed that, today, when reindeer fall down crevasses in the Greenland ice, they are subsequently found to be in an unpleasantly putrefied condition. It seems that, no matter how cold the air is, the body heat of the dead animal is sufficient to promote bacterial decomposition.158 

Warmer internal organs, such as the stomach, experience even more decay. Furthermore, this theory cannot begin to explain a sudden temperature drop to -150°F. 

29. Large Animals.  The crevasse theory does not explain why primarily larger animals fell into icy crevasses and froze. Actually, the larger the animal, the greater its internal heat and the more the animal should decay. 

30. Animal Mixes.  If an occasional mammoth fell into an ice crevasse, why are bones of so many kinds of animals found together? While some might argue that an adult mammoth climbed up a glacier, why would a rhinoceros or a baby, such as Dima, do so? A heavy, low-slung rhinoceros could not walk in deep snow. Beavers, squirrels, and birds do not fall into crevasses, but all have been found near frozen mammoths. 

31. Upright.  Herz, who excavated and analyzed the Berezovka mammoth, felt it had fallen into a crevasse, because it had several broken bones, was frozen, and was found in an upright, although contorted, position. Normally, with a broken pelvis, a broken shoulder, a few broken ribs, and a crushed leg bone, he should have been lying on his side. However, a fall would rarely break bones in different parts of the body. To break so many bones requires many large forces acting from different directions. A blow received from a fall might explain a few fractures, but probably not all, especially the aligned, but crushed fractures of a leg. 

32. Other/Glaciers.  Only a few mountains in northeastern Siberia show evidence of former glaciers. 

Details Relating to the Mud Burial Theory 

33. Away From Rivers, Elevated Burials.  A very large mudslide, such as might occur near a river bank, is required to suffocate and bury large animals. Yet, frozen remains of mammoths and rhinoceroses are sometimes found in the interior of hilly islands, or on high ground far from rivers and river mud. Besides, northern Siberian rivers transport relatively little mud.159 Mud moves slowly, if at all, on cold, flat, low plateaus. Rhinoceroses do not live far above the level of rivers or oceans. 

34. Yedomas and Loess, Multi-Continental, Frozen Muck, -150°F.  The mud burial theory does not explain why mammoths, yedomas, and loess are related, why yedomas contain so much carbon, why these peculiar events occurred over such wide areas on three continents, where so much muck originated, why it contains buried forests, or why temperatures dropped rapidly to -150°F. 

35. Rock Ice.  Burial in mud that later froze would produce Type 1 ice, not Type 3 ice. 

36. Sudden Freezing.  The coldest a mud flow could be is 32°F. The air would be even warmer. If Berezovka had been encased in mud, a good insulator, his stomach contents would have taken at least 20 times longer to cool enough to stop acids and enzymes from destroying the vegetable matter in his stomach. In other words, burial in even cold, flowing mud could not freeze a mammoth rapidly enough. Even if the atmospheric temperature dropped to -200°F after the mammoth was buried, freezing would not be rapid enough to overcome the mud’s insulating effect. 

37. Dirty Lungs, Peppered Tusks.  One researcher used the mud burial theory to explain why Dima had silt, clay, and small particles of gravel in his respiratory and digestive tract.160 While these particles might enter the upper digestive tract, they would not enter the lungs and lower digestive tract. Such particles would need to be in the air for some time, as would occur during sustained high winds—such as the greatest storm the earth has ever experienced. Nor would burial in mud fire millimeter-size particles, rich in iron and nickel, into mammoth tusks. 

38. Animal Mixes.  Many animals, such as beavers, marmots, voles, and squirrels, whose bones lie near frozen mammoths, do not create enough ground pressure to sink into mud. 

39. Upright. The upright Berezovka mammoth suffocated. Burial in a mudslide might explain his suffocation, but it would not explain his upright posture. Becoming stuck in shallow mud might explain the upright posture, but it would not explain the suffocation. The Benkendorf mammoth and others were also upright. [See Table 8 on page 256.] 

40. Vertical Compression.  Burial in a typical mud flow would not flatten Dima or produce the severe vertical compression found in Berezovka. 

41. Other/Feet.  Elephants rarely become stuck in mud, because their feet expand as weight is placed on them and narrow as they are lifted. In northern Siberia only a thin layer of soil thaws in the summer. 

42. Other/Mouth.  A large animal trapped in mud would probably live for hours, if not days. Therefore, food should not be preserved in its mouth and digestive tract, as occurred for a rhinoceros and several mammoths. 

43. Other/Scavengers.  Large animals buried in mud flows should frequently show marks of scavengers on the top parts of their bodies where mud had not yet reached. No known report has described such a pattern. 

44. Other/Rhinoceroses.  Rhinoceroses and babies (such as Dima) do not migrate as this theory proposes. 

Details Relating to the River Transport Theory 

45. Away From Rivers, Yedomas and Loess, Multi-Continental, Frozen Muck, -150°F, Large Animals, Vertical Compression.  The river transport theory does not explain why frozen mammoths are often found far from rivers, why mammoths, yedomas, and loess are related, why these peculiar events occurred over such wide areas on three continents, why yedomas contain so much carbon, where so much muck originated, why muck has sometimes buried forests, why temperatures suddenly dropped to -150°F, why primarily the larger animals were frozen and preserved, or what compressed Dima and crushed Berezovka before or soon after death. 

46. Elevated Burials.  Rivers would not deposit large carcasses on the higher levels of plateaus. A few mammoths are found 1,000 feet above nearby rivers.161 

47. Rock Ice.  With the river transport theory, one would expect to find Type 1 ice, not Type 3 ice. 

48. Dirty Lungs, Peppered Tusks. If Dima drowned, silt and clay might have entered his lungs, but not gravel. Nor would drowning distribute those particles within his intestines or embed “shrapnel” in mammoth tusks. 

49. Summer-Fall Deaths.  How could so many animals, washed far north by rivers, get buried and preserved in hard, frozen muck? Even if flooding rivers buried mammoths under sediments that permanently froze the following winter, their bodies would have decayed after a summer or fall death. Besides, river flooding usually occurs in the spring, not late summer or fall, and rivers do not deposit muck. The organic component in muck would separate and float to the surface. 

50. Upright.  Mammoths, transported by rivers, would not be deposited upright, as some were. 

51. Other/Fossils.  No fossils of marine animals have been reported in deposits containing frozen mammoths.162 

52. Other/South.  Frozen mammoths are not from the south, because their teeth and tusks differ considerably from those found in southern Siberia. 

53. Other/Float.  Cold Siberian and Alaskan rivers would minimize the buildup of gas in a decaying carcass. This is why “bodies ordinarily do not float in very cold water.”163 Even if these remains floated for hundreds of miles, why were some found along very short rivers flowing directly into the Arctic Ocean?164 Why was their long hair not worn off? Why were frozen mammoths found on the New Siberian Islands in the Arctic Ocean, more than 150 miles from the mainland? Their bones do not show the wear associated with transport or water erosion. If an unusually strong river carried floating carcasses to these islands, the carcasses should have been found only along beaches. Instead, remains are found in the interior of islands, the largest of which is 150 miles long and 75 miles wide.165 

54. Other/Alaskan Rivers.  Parts of six frozen mammoths have been found in Alaska, far from where rivers could originate even if temperatures were warm. 

55. Other/Swimmers.  Elephants are, and presumably mammoths were, excellent swimmers. 

Details Relating to the Extinction-by-Man Theory 

56. Abundant Food.  There is little precedent for believing that man would push any animal population into a harsh environment having little food. Only Dima, a baby, appeared underfed. Most frozen mammoths that were complete enough to evaluate were well fed. 

57. Yedomas and Loess, -150°F, Large Animals, Vertical Compression.  The extinction-by-man theory does not explain the relationship between mammoths, yedomas, and loess, the sudden drop in temperature to -150°F, the vertical compression found in Dima and Berezovka, or the preservation of larger, harder-to-freeze animals. 

58. Elevated Burials.  Even if man pushed these animals north into Siberia and Alaska, why would a disproportionate number be buried on the higher elevations of generally flat plateaus? 

59. Rock Ice.  With this theory, one would expect Type 1 or 2 ice, not Type 3 ice. 

60. Frozen Muck.  If man killed the mammoths, how were mammoths and forests buried under frozen muck?  Where did so much muck come from? 

61. Suffocation.  If humans killed mammoths and rhinoceroses, why did at least five suffocate? 

62. Dirty Lungs, Peppered Tusks.  Being hunted by man would not explain silt, clay, and small gravel particles in Dima’s respiratory and digestive tracts or millimeter-size particles embedded in mammoth tusks. 

63. Animal Mixes.  Mammoth remains are often found near bones of animals that man would probably not have simultaneously pursued, such as: rhinoceroses, horses, tigers, badgers, bears, wolves, hyenas, lynxes, etc. Why would a hunted horse be frozen?166 Today, wild horses live only in mild climates. 

64. Upright. Mammoths killed by man would not be found standing up, especially in muck. 

65. Other/No Human Signs.  One doubts that primitive man could have exterminated the formidable, even dangerous, mammoth in a remote, frigid, and vast region. Yes, man almost exterminated the less-imposing buffalo—with guns in a temperate climate. No human remains (even bones or teeth), no weapons (arrows or knives), and no other artifacts (pottery, utensils, or art) have been found alongside frozen mammoth and rhinoceros remains. Besides, most primitive arrows and spears would do little damage after penetrating the mammoth’s thick skin and fat layers. Nor are the distinctive marks of man’s ax or knife clearly seen on mammoth bones and ivory. If man exterminated mammoths, some signs of human activity should occasionally be found among the millions of mammoth remains. To capture or kill large animals, humans often dig deep pits, which would be difficult in permafrost. 

66. Other/Unpopulated.  Humans in today’s heavily populated areas might try to exterminate mammoths and rhinoceroses. But why would man do this thousands of years ago in barren and sparsely populated regions of northern Siberia? 

67. Other/Logic.  Humans do not travel to desolate regions for food, especially food difficult to preserve and transport. Even if man occupied these regions, less dangerous and more desirable game would have been available. In Africa today, man has no great desire for elephant or rhinoceros meat. In fact, before the day of the rifle and the ivory market, man generally avoided these huge African animals. If man killed mammoths for their ivory tusks, why were so many tusks left behind? Why would man kill rhinoceroses? 

68. Other/DNA Shift. Corings into the Siberian permafrost have shown a sudden change in DNA with depth. Below a certain level, DNA is from mammoths and lush, temperate vegetation. Above that level, the DNA matches Siberian vegetation today.  As one writer concluded: 

The DNA documents a dramatic shift from a landscape of mostly herbaceous plants to dominant shrubs and mosses. ... This lends credibility to the idea that environmental change associated with climatic events was responsible [for the extinction of the mammoth], not human hunting, as many have claimed.167 

69. Other/South.  Same as item 52. 

Details Relating to the Bering Barrier Theory 

70. Abundant Food, Warm Climate. This theory places the mammoth’s extinction at the peak of the last Ice Age when northern Siberia and Alaska had a colder climate and even less vegetation. During the dark, winter months, food and drinking water would not have been available inside the Arctic Circle, and yet mammoths were well fed. Many animal and plant species buried there live only in temperate climates today. 

71. Yedomas and Loess.  Soils washed down on top of ice would show stratification and some sorting of particles by size. Loess consists of unstratified particles. In yedomas, ice and loess are mixed. Besides, yedomas contain too much carbon. 

72. Multi-Continental, -150°F, Vertical Compression. The Bering barrier theory does not explain why these peculiar events occurred over such wide areas on three continents, the rapid drop in temperature to -150°F, or the vertical compression found in Dima and Berezovka. 

73. Rock Ice.  This theory might explain Type 2 ice near mammoths, but it does not explain rock ice (Type 3 ice). 

74. Frozen Muck.  If a gigantic snow storm buried many mammoths, why are almost all carcasses encased in frozen muck? Where does so much muck come from, and why are forests buried under muck? 

75. Suffocation.  Large animals caught in a sudden snow storm would die of starvation and exposure, not suffocation. 

76. Dirty Lungs, Peppered Tusks.  Sudden snowfalls would remove dust from the air and bury other dirt particles under a blanket of snow. How then did silt, clay, and gravel enter Dima’s digestive and respiratory tracts, and how did “shrapnel” become embedded in hard tusks? 

77. Large Animals.  Sudden snow storms would preferentially entomb and freeze smaller animals, because they have less internal heat per unit surface area. 

78. Other/Winds.  Prevailing winds at the Bering Strait blow to the east. Therefore, storms from the Pacific should dump snow primarily on Alaska, not Siberia. However, 90% of all known frozen mammoths and all known frozen rhinoceroses are in Siberia. 

Details Relating to the Mild Ice Age Theory 

79. Abundant Food, Multi-Continental, Warm Climate. Same as item 70. 

Without explaining how, Michael Oard,129 the author of this theory, claims that Siberia and Alaska must have had “mild winters” and little or no permafrost, because those normally frigid lands contain carcasses, abundant bones, large trees in growth positions, and insects and other animals that live in warmer climates.168 “Mild winters,” a phrase Oard uses often, would still be deadly winters in Siberia and Alaska. Sustained and unseasonably warm winter days and nights are required—without a single exception in 700 years. Are “mild winters” reasonable at those high latitudes during the peak of the Ice Age? 

How does food grow in a vast, barren wilderness during the long, dark winter? Each of the millions of mammoths required hundreds of pounds of suitable vegetation daily. Today’s bog vegetation is unsuitable and insufficient. Why didn’t earlier, milder dust storms—as during America’s Dust Bowl Era—destroy the mammoth’s food supply? Also, Oard’s logic avoids the catastrophic implications seen across a 3,000-mile stretch of three continents. [See “Geographical Extent” on page 260.] 

80. Yedomas and Loess, Peppered Tusks. Dust and snow storms would not embed “shrapnel” in mammoth tusks or deposit the vast amount of carbon and organic matter found in yedomas, especially inside the Arctic Circle during the Ice Age. Also, loess is qualitatively different from storm-generated dust. Loess particles are angular, giving them the ability to form vertical surfaces, such as in cliffs, loess dwellings, and furniture. [See Figure 153 on page 262.] Most dust particles are rounded by years of erosion. What was the source of so much loess? 

81. Rock Ice.  Same as item 73. 

82. Frozen Muck.  This theory does not explain why 4,000-foot layers of muck have been found. If even a few hundred of feet of blowing dust accumulated in some places, that dust would have prevented the erosion of more dust directly below. Why would so much vegetation be mixed in the blowing dust? 

83. Sudden Freezing.  Snow and dust are excellent insulators, because they trap so much air. Large animals suddenly buried in thick layers of snow and dust would be insulated from the cold atmosphere. Their residual body heat would promote decay, delay freezing, and hinder preservation. [See Hoyle’s comments on page 272.] 

84. Suffocation.  Large animals killed in sudden snow or dust storms would die from exposure and starvation, not suffocation. 

85. -150°F.  Sudden storms that drop temperatures to -150°F are unheard of, even in Antarctica. [See “Why Did It Get So Cold So Quickly” on page 269.] If temperatures at the peak of the Ice Age (700 years after the flood) were that severe, why didn’t the mammoths (and other temperate animals buried nearby) die centuries earlier by starvation when temperatures were warmer than -150°F but still deadly cold? 

According to this theory, the greatest temperature differences between oceans and continents would have been soon after the flood, not 700 years later, after the oceans had cooled. Storm intensities would have diminished during those 700 years. Mammoths, and the other temperate animals found with them, attempting to migrate from the “mountains of Ararat” to their present graveyards, should have died before they reached their destination and before 700 years had passed—long before the mammoth population increased to 10 million. 

86. Large Animals.  Same as item 77. 

87. Summer-Fall Deaths.  Oard acknowledges that most of the known times of deaths were in the late summer or early fall, even though the most dangerous season in Siberia and Alaska is winter, especially during the Ice Age. 

88. Vertical Compression. Burial in a dust storm should not produce—before or soon after death—the vertical compression, crushing, and bleeding found in Berezovka. 

89. Other/Migration to North America.  How did mammoths migrate from Siberia to North America? Oard argues that the maximum volume of ice stored on the continents during the Ice Age was much less than most experts estimate. (Their estimates, if correct, would lower today’s sea level 300–400 feet, enough to open a wide land bridge at the Bering Strait.)169 Oard admits the difficulty he has explaining the migration,170 but believes that at the peak of the mild Ice Age, a narrow land bridge briefly opened.171 At another point, he claims that “... mammoths and other animals had thrived and migrated over the entire Northern Hemisphere at the beginning of the Ice Age.”172 [my emphasis] (The hydroplate theory and simple geometry explain why sea level following the flood was much lower, making migrations between Asia and the Americas possible for a few centuries and creating the land bridge at the Bering Strait more than 1,000 miles wide.) 

90. Other/Deep Freezing. If the present cold temperatures of Siberia and Alaska began after a global flood about 5,000 years ago, trees and soil 1,900 feet below the earth’s surface would not have had time to freeze, and the buried trees should have decayed. However, if preflood forests were buried in extremely cold, muddy hail at the beginning of the flood, as explained by the hydroplate theory, the deep frozen forests and soil, described on page 258, would be explained. 

91. Other/Cold Winds. This theory claims that a warm Arctic Ocean would produce warm winds that would make Siberia and Alaska tolerable. Actually, a warm Arctic Ocean would have the opposite effect. Strong updrafts over the Arctic Ocean would pull cold air from the surrounding continents in over coastal regions. 

92. Other/Population Increase.  It is doubtful that mammoths and their young migrated 4,500 miles from “the mountains of Ararat” to Siberia during the Ice Age and increased their numbers to 10 million—all in just 700 years. Where have such large animals, that did not need to migrate, ever increased their numbers that much and that quickly, even in a favorable environment? Extrapolating population growth rates and appealing to geometric progressions overlooks the requirements for abundant food, liquid water, and temperate habitats. Obviously, photosynthesis does not occur inside the Arctic Circle in the dead of winter, Ice Age or no Ice Age. 

Details Relating to the Shifting Crust Theory 

93. Yedomas and Loess, Peppered Tusks, -150°F, Large Animals, Vertical Compression.  The shifting crust theory does not explain why mammoths, yedomas, and loess are related, why yedomas contain so much carbon, why temperatures suddenly drop to -150°F, why primarily the larger, harder-to-freeze animals were frozen and preserved, why “shrapnel” was embedded in mammoth tusks, or why Dima and Berezovka were compressed vertically. 

94. Rock Ice.  Same as item 73. 

95. Frozen Muck.  Same as item 74. 

96. Summer-Fall Death.  Sliding the entire earth’s crust would produce ruptures in both Northern and Southern Hemispheres. Volcanic activity and storms should have been equally intense and nearly simultaneous in both hemispheres. Because this catastrophic event probably occurred in July, August, or September, summer storms should have occurred in the Northern Hemisphere and winter storms in the Southern Hemisphere. Therefore, we should find frozen carcasses in the Southern Hemisphere, not the Northern Hemisphere. 

97.  Other/Wrong Direction. Frozen remains of mammoths and other animals were found in northern Alaska. If the crust shifted so that Hudson Bay moved from the North Pole to its present position, Alaska would not move appreciably northward. Why then would northern Alaska suddenly shift from a temperate to an Arctic climate? 

98.  Other/No Ruptures.  If the crust shifted and ruptured, where are the ruptures? 

Details Relating to the Meteorite Theory 

99. Abundant Food, Warm Climate. Same as item 70 on page 274. 

100.  Yedomas and Loess, Frozen Muck, Vertical Compression, Suffocation.  The meteorite theory does not explain why mammoths, yedomas, and loess are related, why yedomas contain so much carbon, where so much muck originated, why muck has sometimes buried forests, why at least some of these huge animals suffocated, or why Dima and Berezovka are compressed vertically. 

101. Rock Ice.  The meteorite theory might explain why Type 1 ice melted and allowed mammoths to sink into icy bogs, but Type 3 ice is not explained. 

102. -150°F.  This theory tries to explain a sudden warming trend. It does not explain why temperatures went suddenly in the other direction to -150°F. 

103. Animal Mixes.  A sudden warming at the end of the Ice Age might have caused some animals “to blunder to their deaths in icy bogs.”173 It does not explain why this happened to so many different types of animals that are quick, surefooted, or mobile (such as birds). 

104. Other/No Burial.  The rapid jump in atmospheric temperature required to melt permafrost to a depth necessary to bury 13-foot-tall mammoths would have incinerated their bodies. 

Were Mammoths Frozen after the Flood? 

A few people believe that mammoths were frozen and buried after the flood. They give three arguments. 

Postflood carvings of mammoths are found on cave walls in France. 

[Response: Some mammoths survived the flood, multiplied, and were seen by humans centuries later.] 

Mammoth remains are recent, because they are found near the top of the ground. 

[Response: Don’t confuse elevation with time. Deep excavation is difficult and rare in these permafrost regions where mammoth flesh could be preserved. Besides, each year frozen mammoths are uncovered in gold mines, but seldom reported.51 I know of no frozen mammoth or rhinoceros remains lying directly above layered strata containing marine fossils, oil, coal seams, or limestone.138 (See Prediction 24 on page 269.) Those who have searched for such deposits below frozen mammoths have found none.] 

Most fossils buried during the flood had their organic material replaced by minerals. Only a few mammoth bones and ivory have experienced this mineral replacement process. 

[Response: This is what one would expect. During and long after the flood, warm, mineral-rich waters soaked into most buried organic tissue. As the water slowly cooled, dissolved minerals were forced out of solution, replacing organic tissue. The frozen mammoth remains in Siberia and Alaska were buried in muddy ice, not liquid water. To understand why the flood waters were warm and mineral-rich, see page 121.] 

Final Thoughts 

Earth science students are frequently discouraged from considering alternative explanations such as we have examined concerning the frozen mammoths. Too often, students are told what to think, not taught how to think.  Why is this? 

Before the field of geology began in the early 1800s, a common explanation for major geological features was a global flood. Early geologists were hostile to such explanations for three reasons. First, many geologists were opposed to the Bible, which spoke of a global flood. Second, flood explanations seemed, and sometimes were, scientifically simplistic. Finally, because a global flood is an unrepeatable catastrophe, it cannot be studied directly. 

Instead of appearing closed-minded by disallowing flood explanations, a more subtle approach was simply to disallow global catastrophes. This rationale was more justifiable, because modern science requires experimental repeatability. By definition, catastrophes are large, rarely repeated, and difficult to reproduce. The flaw in this exclusionary logic is that catastrophes can occur, involve many phenomena, and leave widespread wreckage and strange details that require an explanation. (You have seen many relating to frozen mammoths.) Most of these phenomena are testable and repeatable on a smaller scale. Some are so well tested and understood that mathematical calculations and computer simulations can be made at any scale. 

How were catastrophes disallowed? Professors in the new and growing field of geology were primarily selected from those who supported the anticatastrophe doctrine. These professors did not advance students who espoused catastrophes. An advocate of a global flood was branded a “biblical literalist” or “fuzzy thinker”—not worthy of an academic degree. Geology professors also influenced, through the peer review process, what papers could be published. Textbooks soon reflected their orthodoxy, so few students became “fuzzy thinkers.” This practice continues to this day, because a major criterion for selecting professors is the number of their publications. 

This anticatastrophe doctrine is called uniformitarianism. Since 1830, it has been summarized by the phrase, “The present is the key to the past.” In other words, only processes observable today and acting at present rates can be used to explain past events. Because some catastrophes, such as large impacts from outer space, are now fashionable, many now recognize uniformitarianism as a poor, arbitrary assumption—a stifling requirement.174 

This presents geologists with a dilemma. Because uniformitarianism is foundational to geology, should the entire field be reexamined? Uniformitarianism was intended to banish the global flood. Will the death of uniformitarianism allow scholarly consideration of evidence that implies a global flood? Most geologists object to such a possibility. They either deny that a problem exists or hope it will go away. Some try to redefine uniformitarianism to mean that only the laws of physics observed today can be used to explain past geological events—an obvious principle of science long before uniformitarianism was sanctified. [See Endnote 21 on page 201.] The problem will not go away, but will fester even more until enough geologists recognize that catastrophes were never the problem. Early geologists simply, and arbitrarily, wanted to exclude the global flood, not catastrophes.175 

Ruling out catastrophes in general (and the flood specifically), even before all facts are in, has stifled study and understanding. The “frozen mammoth issue” is one of many examples. Disallowing catastrophes also produces a mind-set where strange observations are ignored, or considered unbelievable—not viewed as possibly important diagnostic details worthy of our testing and consideration. 

Table 11 on page 271 is a broad target for anyone who wishes to grapple with ideas. Notice that it invites, not suppresses, critiques. All theories should be subject to analysis, critique, and refinement. We can focus on the more likely theories, on any misunderstandings or disagreements, on diagnostic details that need further verification, and on the expensive process of testing predictions. With theories and their predictions clearly enumerated, field work becomes more exciting and productive. Most important, those who follow us will have something to build upon. They will not be told what to think. 
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Figure 156: Comets. A) Comet Halley in Milky Way, February 1986; B) Comet Halley, February 1986; C) Comet West, March 1976; D) Comet Kohoutek, June 1973; E) Comet Ikeya-Seki, November 1965; F) Comet West, computer enhanced; G) Comet LINEAR, July 2000; H) Comet Hale-Bopp, March 1997. 

The Origin of Comets 

SUMMARY:  Past explanations for how comets began have serious problems. After a review of some facts concerning comets, a new explanation for comet origins will be proposed and tested. It appears that the fountains of the great deep and the sustained power of an “ocean” of high-pressure, supercritical water jetting into the vacuum of space launched, as the flood began, the material that became comets. Other known forces would have assembled the expelled rocks and muddy droplets into larger bodies resembling comets in size, number, density, composition, spin, texture, strength, chemistry (organic and inorganic), and orbital characteristics. After a comparison of theories with evidence, problems with the earlier explanations will become obvious. 
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Figure 157: Arizona’s Meteor Crater. Comets are not meteors. Comets are like giant, dirty, exceedingly fluffy “snowballs.” Meteors are rock fragments, usually dust particles, falling through the atmosphere. “Falling stars” streaking through the sky at night are usually dust particles thrown off by comets years ago. In fact, every day we walk on comet dust. House-size meteors have formed huge craters on Earth, the Moon, and elsewhere. Meteors that strike the ground are renamed “meteorites,” so the above crater, 3/4 mile wide, should be called a “meteorite” crater. 

On the morning of 14 December 1807, a huge fireball flashed across the southwestern Connecticut sky. Two Yale professors quickly recovered 330 pounds of meteorites, one weighing 200 pounds. When President Thomas Jefferson heard their report, he allegedly said, “It is easier to believe that two Yankee professors would lie than that stones would fall from heaven.” Jefferson was mistaken, but his intuition was no worse than ours would have been in his time. Today, many would say, “The Moon’s craters show that it must be billions of years old” and “What goes up must come down.” Are these simply mistakes common in our time? 

As you read this chapter, test such intuitive ideas and alternate explanations against evidence and physical laws. Consider the explosive and sustained power of the fountains of the great deep. You may also see why the Moon is peppered with craters, as if someone had fired large buckshot at it. Question: Are comets “out of this world”? 

Comets may be the most dynamic, spectacular, variable, and mysterious bodies in the solar system. They even contain organic matter—including trace amounts of the amino acid glycine, a complex building block of life on earth.1 Early scientists discovered other types of organic matter in comets “similar to organic matter of unquestioned biological origin on Earth,” and concluded that they came from “decomposed organic bodies.”2 Today, a popular belief is that comets brought life to Earth. Instead, comets may have traces of life from Earth.3 

Comets orbit the Sun. When closest to the Sun, some comets travel more than 350 miles per second. Others, at their farthest point from the Sun, spend years traveling less than 15 miles per hour. A few comets travel so fast they will escape the solar system. Even fast comets, because of their great distance from Earth, appear to “hang” in the night sky, almost as stationary as the stars. Comets reflect sunlight and fluoresce (glow). They are brightest near the Sun and sometimes visible in daylight. 

A typical comet, when far from the Sun, resembles a dirty, misshapen snowball, a few miles across. About 38% of its mass4 is frozen water—but this ice is extremely fluffy, with much empty space between ice particles. The rest is dust and various chemicals. As a comet approaches the Sun, a small fraction of the snowball (or nucleus) evaporates, forming a gas and dust cloud, called a coma, around the nucleus. The cloud and nucleus together are called the head. The head’s volume can be larger than a million Earths. Comet tails are sometimes more than an astronomical unit (AU) long (93,000,000 miles), the Earth-Sun distance. One tail was 3.4 AU long—enough to stretch around Earth 12,500 times.5 Solar wind and radiation propel comet tails away from the Sun, so comets traveling away from the Sun move tail-first. 
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Figure 158: Nucleus of Halley’s Comet. When this most famous of all comets last swung by the Sun in 1986, five spacecraft approached it. From a distance of a few hundred miles, Giotto, a European Space Agency spacecraft, took six pictures of Halley’s black, 9 x 5 x 5 mile, potato-shaped nucleus. This first composite picture of a comet’s nucleus showed 12–15 jets venting gas at up to 30 tons per second. (Venting and tail formation occur only when a comet is near the Sun.) The gas moved away from the nucleus at almost a mile per second to become part of the comet’s head and tail. Seconds after these pictures were taken, Giotto slammed into the gas, destroying the spacecraft’s cameras. 

Comet tails are extremely tenuous—giant volumes of practically nothing. Stars are sometimes observed through comet heads and tails; comet shadows on Earth, even when expected, have never been seen. One hundred cubic miles of comet Halley’s tail contains much less matter than in a cubic inch of air we breathe—and is even less dense than the best laboratory vacuum. 

In 1998, billions of tons of water-ice mixed with the soil were found in deep craters near the Moon’s poles.  As one writer visualized it, 

Comets raining from the sky left pockets of frozen water at the north and south poles of the moon, billions of tons more than previously believed, Los Alamos National Laboratory researchers have found.6 

Later, thin traces of water were found at all lunar latitudes by three different spacecraft.7 Comets are a likely source, but this raises perplexing questions. Ice should evaporate from the Moon faster than comets currently deposit it, so why does so much ice remain?8 Also, recently deposited ice has been discovered in permanently shadowed craters on Mercury,9 the closest planet to the Sun. Ice that near the Sun is even more difficult to explain. 
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Figure 159: Cold Ice on Hottest Planet. Planet Mercury has an average surface temperature of 350°F! However, in 1992, radar on Earth received strong reflections from small regions near the south pole of Mercury indicating the presence of water ice about 10 feet thick.  How strange. 

In 2011, the Messenger spacecraft, as it orbited Mercury, found that those small regions were crater floors (shown above in black) that never receive sunlight-235°F.9 This partially explains the anomaly. But how did that water get there—and from where? 

That ice could not have been on Mercury for millions of years. Meteoritic impacts would have scattered the ice into the Sun’s fiery glow or buried the ice with debris from those impacts. Nor could water have migrated into those craters from inside Mercury or on its surface without becoming hot water vapor (or disassociated, O, and OH) that would quickly escape into space. 

Where did the water come from? Comets and asteroids, which contain vast amounts of water, are not hitting Mercury frequently today, but maybe they delivered the water rapidly to Mercury in the relatively recent past. Obviously, Mercury’s water came from some place with considerable water. Could it have been Earth, “the water planet”? 

Fear of comets as omens of death existed in most ancient cultures.10 Indeed, comets were called “disasters,” which in Greek means “evil” (dis) “star” (aster). Why fear comets and not other more surprising celestial events, such as eclipses, supernovas, or meteor showers? When Halley’s comet appeared in 1910, some people worldwide panicked; a few even committed suicide.11 In Texas, police arrested men selling “comet-protection” pills. Rioters then freed the salesmen. Elsewhere, people quit jobs or locked themselves in their homes as the comet approached. 

Comets are rapidly disappearing. Some of their mass is “burned off” each time they pass near the Sun, and they frequently collide with planets, moons, and the Sun. Comets passing near large planets often are torn apart or receive gravity boosts that fling them, like slingshots, out of the solar system forever. Because we have seen so many comets die, we naturally wonder, “How were they born?” 

Textbooks and the media confidently explain, in vague terms, how comets began. Although comet experts worldwide know those explanations lack details and are riddled with scientific problems, most experts view the problems, which few others appreciate, as “future research projects.” 

To learn the probable origin of comets, we should: 

a. Understand these problems. (This will require learning how gravity moves things in space, often in surprising ways.) 

b. Learn a few technical terms related to comets, their orbits, and their composition. 

c. Understand and test seven major theories for comet origins. 

Only then will we be equipped to decide which theory best explains the origin of comets. 

  

Figure 160: Near and Far Sides of the Moon. Today, the same side of the Moon always faces Earth during the Moon’s monthly orbit. Surprisingly, the near and far sides of the Moon are quite different. Almost all deep moonquakes are on the near side.54 The surface of the far side is rougher, while the near side has most of the Moon’s volcanic features, lava flows, dome complexes, and giant, multiringed basins. Lava flows (darker regions) have smoothed over many craters on the near side.55 
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Some have proposed that the Moon’s crust must be thinner on the near side, so lava can squirt out more easily on the near side than the far side. However, gravity,56 seismic, and heat flow measurements kill that hypothesis. The Moon’s density throughout is almost as uniform as that of a billiard ball.57 Not only did large impacts form the giant basins, but their impact energy melted rock below, generated lava flows, and expanded the Moon! The cracks that brought the lava to the surface have been detected. These impacts appear to have happened rapidly and recently.58 [See “Hot Moon” on page 41.] 

Large impacts would also shift rock within the moon and produce deep frictional melting. Magma produced below the Moon’s crossover depth would sink to the moon’s center and form the Moon’s small liquid core that was discovered in 2011.59 That core has not had time to cool and solidify. [The crossover depth is explained on pages 155–156.] 

Contemporaries of Galileo misnamed these dark lava flows “maria” (MAHR-ee-uh), or “seas,” because they filled low-lying regions and looked smooth. These maria give the Moon its “man-in-the-moon” appearance. Of the Moon’s 31 giant basins, only 11 are on the far side.60 (See if you can flip 31 coins and get 11 or fewer tails. Not too likely. It happens only about 7% of the time.) Why should the near side have so many more giant impact features, almost all the maria,61 and almost all deep moonquakes?  Opposite sides of Mars and Mercury are also different.62 

If the impacts that produced these volcanic features occurred slowly from any or all directions, all sides would be equally hit. Only if the impacts occurred rapidly from a specific direction would large impact features be concentrated on one side of the Moon. Of course, large impacts would kick up millions of smaller rocks that would themselves create impacts or go into orbit around the Moon and create other, but smaller, impacts—even on Earth. Today, both sides of the Moon are saturated with smaller craters. Were the large lunar impactors launched from Earth? 

The Moon as a whole has relatively few volatile elements, such as nitrogen, hydrogen, chlorine, sulphur, and the noble gases. Surprisingly, lunar soil contains these elements—and water.63 The isotope ratios of these elements in lunar soils correspond not to the solar wind but to what is found on Earth64—suggesting that they came from Earth. Also, oxygen and titanium isotopic ratios in rocks astronauts brought back from the Moon are the same as those on earth.65 If large impactors came from Earth recently, most moonquakes should be on the near side, and they should still be occurring. They are.54 

Gravity: How and Why Most Things Move 

Gravity pulls us toward Earth’s surface. This produces friction, a force affecting and slowing every movement we make. Since we were babies, we have assumed that everything behaves this way. Indeed, none of us could have taken our first steps without friction and the downward pull of gravity. Even liquids (such as water) and gases (such as air) create a type of friction called drag, because gravity also pulls liquids and gases toward Earth’s solid surface. 

In space, things are different. If we were orbiting Earth, its gravity would still act on us, but we would not feel it. We might think we were “floating” when, in fact, we would be falling. In a circular orbit, our velocity would carry us away from Earth as fast as we fell. 

As another example, in 1965 astronaut James McDivitt tried to catch up (rendezvous) with an object orbiting far ahead of him. He instinctively increased his speed. However, this added speed moved his orbit higher and farther from Earth where gravity is weaker and orbital velocities are slower. Thus, he fell farther behind his target. Had he temporarily slowed down, he would have changed his orbit, lost altitude, sped up, and traveled a shorter route. Only by slowing down could he catch up—essentially taking a “shortcut.” 

All particles attract each other gravitationally. The more massive and the closer any two particles are to each other, the greater their mutual attraction. To determine the gravitational pull of a large body, one must add the effects of all its tiniest components. This seems a daunting task. Fortunately, the gravitational pull of a distant body behaves almost as if all its mass were concentrated at its center of mass—as our intuition tells us. 

But what if we were inside a “body,” such as the universe, a galaxy, or Earth? Intuition fails. For example, if Earth were a hollow shell and we were inside, we would “float” ! The pull from the side of the spherical shell nearest us would be great because it is close, but more mass would pull us in the opposite direction. In 1687, Isaac Newton showed that the two opposite pulls always balance.12 

Tides. A water droplet in an ocean tide feels a stronger gravitational pull from the Sun than from the Moon. This is because the Sun’s huge mass (27 million times greater than that of the Moon) more than makes up for the Sun’s greater distance. However, ocean tides are caused primarily by the Moon, not the Sun. This is because the Sun pulls the droplet and the center of the Earth toward itself almost equally, while the much closer Moon pulls relatively more on either the droplet or the center of the Earth (whichever is nearer). We best see this effect in tides, because the many ocean droplets slip and slide so easily over each other. (To learn more about what causes tides, see page 542.) 

Tidal effects act everywhere on everything: gases, liquids, solids—and comets. When a comet passes near a large planet or the Sun, the planet’s or Sun’s gravity pulls the near side of the comet with a greater force than the far side. This difference in “pulls” stretches the comet and sometimes tears it apart. If a comet passes very near a large body, it can be pulled apart many times; that is, pieces of pieces of pieces of comets are torn apart as shown in Figure 161. 
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Figure 161: Weak Comets. Tidal effects often tear comets apart, showing that comets have almost no strength. Two humans could pull apart a comet nucleus several miles in diameter. In comparison, the strength of an equally large snowball would be gigantic. In 1992, tidal forces dramatically tore comet Shoemaker-Levy 9 into 23 pieces as it passed near Jupiter. Two years later, the fragments, resembling a “flying string of pearls” strung over 180,000,000 miles, returned and collided with Jupiter.  A typical high-velocity piece released about 5,000 hydrogen bombs’ worth of energy and became a dark spot, larger than Earth, visibly drifting for days in Jupiter’s atmosphere. We will see that Jupiter, with its huge gravity and tidal effects, is a comet killer. 

Spheres of Influence.  The Apollo 13 astronauts, while traveling to the Moon, dumped waste material overboard. As the discarded material, traveling at nearly the same velocity as the spacecraft, moved slowly away, the spacecraft’s gravity pulled the material back. To everyone’s surprise, it orbited the spacecraft all the way to the Moon.13 When the spacecraft was on Earth, Earth’s gravity dominated things near the spacecraft. However, when the spacecraft was far from Earth, the spacecraft’s gravity dominated things near it. The region around a spacecraft, or any other body in space, where gravity can hold an object in an orbit, is called that body’s sphere of influence. 

An object’s sphere of influence expands enormously as it moves farther from massive bodies. If, for many days, rocks and droplets of muddy water were expelled from Earth in a supersonic jet, the spheres of influence of the rocks and water would grow dramatically. The more the spheres of influence grew, the more mass they would capture, so the more they would grow, etc.14 

A droplet engulfed in a growing sphere of influence of a rock or another droplet with a similar velocity might be captured by it. However, a droplet entering a body’s fixed sphere of influence with even a small relative velocity would seldom be captured.15 This is because it would gain enough speed as it fell toward that body to escape from the sphere of influence at about the same speed it entered. 

Earth’s sphere of influence has a radius of about 600,000 miles. A rock inside that sphere is influenced more by Earth’s gravity than the Sun’s. A rock entering Earth’s sphere of influence at only a few feet per second would accelerate toward Earth. It could reach a speed of almost 7 miles per second, depending on how close it came to Earth. Assuming no collisions, gravity would whip the rock partway around Earth so fast it would exit Earth’s sphere of influence about as fast as it entered—a few feet per second. It would then be influenced more by the Sun   and would enter a new orbit about the Sun.16 

Exiting a sphere of influence is more difficult if it contains a gas, such as an atmosphere or water vapor. Any gas, especially a dense gas, slows an invading particle, perhaps enough to capture it. Atmospheres are often relied upon to slow and capture spacecraft. This technique, called aerobraking, generates much heat. However, if the “spacecraft” is a liquid droplet, evaporation cools the droplet, makes the atmosphere denser, and makes capture even easier. 

A swarm of mutually captured particles will orbit their common center of mass. If the swarm were moving away from Earth, the swarm’s sphere of influence would grow, so fewer particles would escape by chance interactions with other particles. Particles in the swarm, colliding with gas molecules, would gently settle toward the swarm’s center of mass. How gently? More softly than large snowflakes settling onto a windless, snow-covered field. More softly, because the swarm’s gravity is much weaker than Earth’s gravity. Eventually, most particles in this swarm would become a rotating clump of fluffy ice particles with almost no strength. The entire clump would stick together, resembling a comet’s nucleus in strength, size, density, spin, composition, texture, and orbit. The pressure at the center of a comet nucleus 3 miles in diameter is about what you would feel under a blanket here on Earth.  

In contrast, spheres of influence hardly change for particles in nearly circular orbits about a planet or the Sun. Colliding particles rarely stick together. Even when particles pass near each other in empty space, capture does not occur, because their relative velocities almost always allow them to escape each other’s sphere of influence, and their spheres of influence do not expand. Forming stars, planets, moons, or meteoroids by capturing17 smaller orbiting bodies is far more difficult than most people realize.18 However, if gases are inside these spheres, capture becomes more likely, and the more particles captured, the larger the sphere of influence becomes. 

How Comets Move 

Most comets travel on long, oval paths called ellipses that bring them near the Sun and then swing them back out into deep space. [See Figure 166 on page 302.] The point nearest the Sun on an elliptical orbit is called its perihelion. At perihelion, a comet’s speed is greatest. After a comet passes perihelion and begins moving away from the Sun, its velocity steadily decreases until it reaches its farthest point from the Sun—called its aphelion. (This is similar to the way a ball thrown up into the air slows down until it reaches its highest point.) Then, the comet begins falling back toward the Sun, gaining speed until it again reaches perihelion. 
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Figure 162: What Is Jupiter’s Family? About 60% of all short-period comets have aphelions 4–6 AU from the Sun. (A comet’s aphelion is its farthest point from the Sun.) Because Jupiter travels in a nearly circular orbit that lies near the center of that range (5.2 AU from the Sun), those comets are called Jupiter’s family. (Comets in Jupiter’s family do not travel with Jupiter; those comets and Jupiter have only one orbital characteristic in common—aphelion distance.) Is Saturn, which lies 9.5 AU from the Sun, collecting a family? See the “aphelion scale” directly above each planet. 

Why should comets cluster into families defined by aphelions? Why is Jupiter’s family so large? No doubt, Jupiter’s enormous mass has something to do with it. Notice how large Jupiter is compared to other planets and how far each is from the Sun. (In this figure, diameters of the Sun and planets are magnified relative to the aphelion scale.) 

Short-Period Comets.  Of the almost 1,000 known comets, 205 orbit the Sun in less than 100 years. They are called short-period comets, because the time for each to orbit the Sun once, called the period, is short—less than 100 years.19 Short-period comets usually travel near Earth’s orbital plane, called the ecliptic. Almost all (190) are prograde; that is, they orbit the Sun in the same direction as the planets. Surprisingly, about 60% of all short-period comets have aphelions near some point on Jupiter’s orbit.21 They are called Jupiter’s family.  [See Figure 162.] 

	Table 12. Comet Types and Characteristics 

	  
	Types of Comets 

	  
	Short-Period 
	Intermediate-Period 
	Long-Period 

	Orbital Period 
	less than
100 years 
	100–700
years 
	more than
700 years 

	Number of Comets 
	205 
	50 
	659 

	Angle of Inclination to Earth’s Orbital Plane 
	mostly
very low 
	widely dispersed 
	widely dispersed 

	Orbital Direction
          Prograde
             Retrograde 
	
93%
  7% 
	
70%
30% 
	
47%
53% 


To understand better what is meant by “Jupiter’s family,” look briefly at Figure 168 on page 305. While comets A, B, and C orbit the Sun, only A and B are in Jupiter’s family, because their farthest point from the Sun, their aphelion, is near Jupiter’s orbit. How Jupiter collected its large family of comets presents major problems, because comets falling toward the Sun from the outer solar system would be traveling too fast as they zip inside Jupiter’s orbit. To slow them down so they could join Jupiter’s family would require such great deceleration forces that the comets would have to pass very near planets. But those near passes could easily tear comets apart or eject them from the solar system.22 

Also, comets in Jupiter’s family have an increased risk of colliding with Jupiter or planets in the inner solar system, or being expelled from the solar system by Jupiter’s gigantic gravity. Therefore, they have a life expectancy of only about 12,000 years.23 This presents three possibilities: (1) Jupiter’s family formed less than about 12,000 years ago, (2) the family is resupplied rapidly by unknown processes, or (3) the family had many more comets prior to about 12,000 years ago—perhaps thousands of times as many. Options (2) and (3) present a terrible collection problem. In other words, too many comets cluster in Jupiter’s family, precisely where few should gather or survive for much longer than about 12,000 years.  Why?    

Long-Period Comets.  Of the 659 comets with periods exceeding 700 years, fewer than half (47%) are prograde, while the rest (53%) are retrograde, orbiting the Sun “backwards”—in a direction opposite that of the planets. Because no planets have retrograde orbits, we must ask why so many long-period comets are retrograde, while few short-period comets are. 

Intermediate-Period Comets.  Only 50 comets have orbital periods between 100 and 700 years. So, we have two completely different populations of comets—short-period and long-period—plus a few in between. 
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Figure 163: An Early Lesson in Conservation of Energy. At the top of his swing, my grandson Preston has a minimum of kinetic energy (energy of motion) but a maximum of potential energy (energy of height). At the bottom of his swing, where he moves the fastest, he will convert potential energy into kinetic energy.  In between, he has some of both. 

Eventually, friction converts both forms of energy into heat energy, slowing the swing, and making Preston unhappy. Comets also steadily exchange kinetic and potential energy, but, in the vacuum of space, do so with essentially no frictional loss. 

Energy.  A comet falling in its orbit toward the Sun exchanges “height above” the Sun for additional speed—just as a ball dropped from a tall building loses elevation but gains speed. Moving away from the Sun, the exchange reverses. A comet’s energy has two parts: potential energy, which increases with the comet’s distance from the Sun, and kinetic energy, which increases with speed. Kinetic energy is converted to potential energy as the comet moves away from the Sun. The beauty of these exchanges is that the sum of the two energies never changes if the comet is influenced only by the Sun; the total energy is conserved (preserved). 

However, if a comet orbiting the Sun passes near a planet, energy is transferred between them. What one gains, the other loses; the energy of the comet-planet pair is conserved. A comet falling in the general direction of a planet gains speed, and therefore, energy; moving away from a planet, it loses speed and energy. We say that the planet’s gravity perturbs (or alters) the comet’s orbit. If the comet gains energy, its orbit lengthens. The closer the encounter and more massive the planet, the greater the energy exchange. Jupiter, the largest planet, is 318 times more massive than Earth and causes most large perturbations. In about half of these planetary encounters, comets gain energy, and in half they lose energy. 
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Figure 164: A Shot Fired Around the World. Imagine standing on a tall mountain rising above the atmosphere. You fire a bullet horizontally. If its speed is just right, and very fast, it will “fall” at the same rate the spherical Earth curves away. The bullet would be launched in a circular orbit (blue) around Earth. In other words, the bullet would “fall” around the Earth continually. Isaac Newton first suggested this surprising possibility in 1687. It wasn’t until 1957 that the former Soviet Union demonstrated this with a satellite called Sputnik I. 

If the bullet were launched more slowly, it would eventually hit the Earth. If the bullet traveled faster, it would be in an oval or elliptical orbit (red).20 With even more speed, the orbit would not “loop around” and close on itself. It would be an “open” orbit; the bullet would never return. The green orbit, called a parabolic orbit, is the boundary between open and closed orbits. With any greater launch velocity, the bullet would travel in a hyperbolic orbit; with any less, it would be in an elliptical orbit. These orbits will be discussed in more detail later. Understanding them will help us discover how comets came to be. 

If a comet gains enough energy (and therefore speed), it will escape the solar system. Although the Sun’s gravity pulls on the comet as it moves away from the Sun, that pull may decrease so fast with distance that the comet escapes forever. The resulting orbit is not an ellipse (a closed orbit), but a hyperbola (an open orbit). [See Figure 164.] The precise dividing line between ellipses and hyperbolas is an orbit called a parabola. Most long-period comets travel on long, narrow ellipses that are almost parabolas. They are called near-parabolic comets. If they had just a little more velocity, they would permanently escape the solar system on hyperbolic orbits. 

Figure 165: Energies of Long-Period Comets. The tall red bar represents 465 comets with extremely high energy—comets that could, in theory, travel far from the Sun, such as 2,000 AU, 10,000 AU, or 50,000 AU. (As you will soon see, this great range explains why this red bar represents so many comets.) These comets, traveling on long, narrow ellipses that are almost parabolas, are called near-parabolic comets. Those who believe that this tall bar locates the source of comets usually substitute “50,000 AU” for this broad range and say that comets are falling in from those distances. Because near-parabolic comets fall in from all directions, this possible comet source is called the “Oort shell” or “Oort cloud,” named after Jan Oort who proposed its existence in 1950. (No one has detected the Oort cloud with a telescope or any other sensing device.26 Mathematical errors led to the belief that a cloud of cometary material, called the Oort cloud, surrounds the solar system.27) All we can say is that 71% of the long-period comets, those represented by the red bar, are falling in with similar and very large energies. 
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As a comet “loops in” near the Sun, it interacts gravitationally with planets, gaining or losing energy. The green line represents parabolic orbits, the boundary separating elliptical orbits from hyperbolic orbits (i.e., closed orbits from open orbits). If a comet gains enough energy to nudge it to the right of the green line, it will be expelled from the solar system forever. This happened with the few outgoing hyperbolic comets represented by the short, black bar. Incoming hyperbolic comets have never been seen 28—a very important point. About half of all comets will lose energy with each orbit, so their orbits shorten, making collisions with the planets and Sun more likely and vaporization from the Sun’s heat more rapid. So, with each shift to the left (loss of energy), a comet’s chance of survival drops. Few long-period comets would survive the many gravity perturbations needed to make them short-period comets. However, there are about a hundred times more short-period comets than one would expect based on all the gravity perturbations needed.29 (Short-period comets would be far to the left of the above figure.) 

If planetary perturbations acted on a steady supply of near-parabolic comets for millions of years, the number of comets in each interval should correspond to the shape of the yellow area.30 The small number of actual comets in that area (shown by the blue bars) indicates how few near-parabolic comets have made multiple trips into the inner solar system. Question: Where are the many comets that should have survived their first trip but with slightly less energy? Hasn’t enough time passed for them to show up? After only millions of years, blue bars should generally fill the yellow area.  Figure 165 shows that near-parabolic comets have not been orbiting the Sun for millions—let alone billions—of years. 

Notice the tall red bar. If these 465 near-parabolic comets had made many earlier orbits, their gravitational interaction with planets would have randomly added or subtracted considerable energy, flattening and spreading out the red bar. As you can see, those near-parabolic comets fell back for the first time.31 Was the material from which they formed launched in a burst from near the center of the solar system, and why did they recently fall back—and why from every direction? 

* The horizontal axis represents 1/a, a proxy for energy per unit mass.  The term “a” is a comet’s semimajor axis.  Each interval has a width of 10-3 (1/AU). 

Separate Populations.  Few comets with short periods will ever change into near-parabolic comets, because the large boost in energy needed is apt to “throw” a comet across the parabola boundary, expelling it permanently from the solar system. The energy boost would have to “snuggle” a comet up next to the parabola boundary without crossing it.24 Also, few long-period comets will become short-period comets, because comets risk getting killed with each near pass of a planet. This would be especially true if such dangerous activity went on for millions of years in the “heavy traffic” of the inner solar system. 

While all planets travel near Earth’s orbital plane (the ecliptic), long-period and intermediate-period comets have orbital planes inclined at all angles. However, short-period comets usually travel near the ecliptic. Comet inclinations change only slightly with most planet encounters.25 Because very few short-period comets can become long-period comets, and vice versa, most must have begun in their current category. 

Comet Composition 

Until a spacecraft lands on a comet’s nucleus and analyzes its undisturbed structure and chemistry, much will remain unknown about comets. However, light from a comet can identify some of the dust and gases in its head and tail. 

Light Analysis.  Each type of molecule, or portion thereof, absorbs and gives off specific colors of light. The color combination, seen when this light passes through a prism or other instrument to reveal its spectrum, identifies some components in the comet. Even light frequencies humans cannot see can be analyzed in the tiniest detail. Some components, like sodium, are easy to identify, but others, such as chlorine, are difficult, because the light they emit is dim or masked by other radiations. Curved tails in comets have the same light characteristics as the Sun; therefore, those tails must contain solid particles (dust) which are reflecting sunlight. Also detected in comets are water, carbon dioxide, argon,32 and many combinations of hydrogen, carbon, oxygen, and nitrogen. Some molecules in comets, such as water and carbon dioxide, have broken apart and recombined to produce many other compounds. Comets contain trace amounts of methane, ethane, and the amino acid glycine (a building block of life on earth). On Earth, bacteria produce almost all methane, and ethane comes from methane. How could comets originating in space get high concentrations of these compounds?33 

Plumes of methane are seen escaping up into Mars’ atmosphere from a few locations,34 but sunlight destroys methane in Mars’ atmosphere within a few centuries, so something within Mars must be producing methane.35 (Martian volcanoes are not, because Mars has no active or recent volcanoes. Nor do comets today deliver methane fast enough to replace what solar radiation is destroying.)36 Does this mean that bacterial life is in Martian soil?37 Probably. [See "Is There Life on Mars?" on page 496.] Later in this chapter, a surprising explanation will be given. 

Dust particles in comets vary in size from pebbles to specks smaller than the eye can detect. How dust could ever form in space is a recognized mystery.38 Light analysis shows that the atoms in comet dust are arranged in simple, repetitive, crystalline patterns, primarily that of olivine,39 the most common of the approximately 2,500 known minerals on Earth. The type of olivine in comet dust appears to be rich in magnesium, as is the olivine in rocks beneath oceans and in continental crust. In contrast, interstellar dust does not appear to be crystalline. 

Crystalline patterns form because atoms and ions tend to arrange themselves in patterns that minimize their total energy. An atom whose temperature and pressure allow it to move about will eventually find a “comfortable” slot (next to other atoms) that minimizes energy. (This is similar to the motion of marbles rolling around on a table filled with little pits. A marble is most “comfortable” when it settles into one of the pits. The lower the marble settles, the lower its energy, and the more permanent its position.) Minerals in rocks, such as in the mantle or deep in Earth’s crust, have been under enough pressure to develop a crystalline pattern.40 

Deep Impact Mission. On 4 July 2005, the Deep Impact spacecraft fired an 820-pound “bullet” into comet Tempel 1, revealing as never before the composition of a comet’s surface layers.41 The cometary material blasted into space included: 

a. silicates, which constitute about 95% of the Earth’s crust and contain considerable oxygen; both are thinly concentrated in the near vacuum of space 

b. crystalline silicates that could not have formed in frigid (about -450°F) outer space unless the temperature reached 1,300°F and then slowly cooled under some pressure 

c. minerals that apparently form only in liquid water,42 such as calcium carbonates (limestone) and clays 

d. organic material of unknown origin 

e. sodium, which is seldom seen in space 

f. very fine dirt—like talcum powder—that was “tens of meters deep” on the comet’s surface 

Comet Tempel 1 is fluffy and extremely porous. It contains about 60% empty space, and has “the strength of the meringue in lemon meringue pie.”43 

On 4 November 2010, the Deep Impact spacecraft passed by comet Hartley 2 and found that the most abundant of its gases being expelled was carbon dioxide (CO2). [For details and an explanation, see Figure 177 on page 333.] 

Stardust Mission. In July 2004, NASA’s Stardust mission passed within 150 miles of comet Wild 2 (pronounced “Vilt 2”), caught dust particles from its tail, and returned them to Earth in January 2006. The dust was crystalline and contained “abundant organics,”1 water molecules, and many chemical elements common on Earth but, compared to hydrogen and helium, rare in space: magnesium, calcium, aluminum, titanium, and sulfur. Crystalline material—minerals—should not form in the cold weightlessness of outer space.44 

In 2011, it was announced that Wild 2 contained the mineral cubanite that forms only in the presence of scalding hot liquid water: 122°F–392°F. According to all standard explanations for comets, it is impossible to form liquid water inside a comet.45 Besides, liquid water cannot reach those extremely hot temperatures in a comet’s low-pressure environment! Indeed, even cold liquid water inside comets will instantly flash into steam, leaving a remnant of ice. Something very unique must have happened. 

The discovery [in Wild 2] of minerals requiring [scalding] liquid water for their formation challenges the paradigm of comets as “dirty snowballs” frozen in time.45 

Could those minerals have come out of a very hot, high-pressure solution as the comet was forming? What can explain the observations of these two space missions? 

What is “Interstellar Dust”? Is it dust? Is it interstellar? While some of its light characteristics match those of dust, Hoyle and Wickramasinghe have shown that those characteristics have a much better match with dried, frozen bacteria and cellulose—an amazing match.46 

Dust, cellulose, and bacteria may be in space, but each raises questions. If it is dust, how did dust form in space? “Cosmic abundances of magnesium and silicon [major constituents of dust] seem inadequate to give interstellar dust.”47 A standard explanation is that exploding stars (supernovas) produced dust. However, supernovas radiate the energy of about 10 billion suns, so any expelled dust or nearby rocks would vaporize. If it is cellulose, the most abundant organic substance on Earth, how could such a large, complex molecule form in space?48 Vegetation is one-third cellulose; wood is one-half cellulose. Finally, bacteria are so complex it is absurd to think they formed in space. How could they eat, keep from freezing, or avoid being destroyed by ultraviolet radiation? 

Is all “interstellar dust” interstellar? Probably not. Starlight traveling to Earth passes through regions of space that absorb specific wavelengths of light. The regions showing the spectral characteristics of cellulose and bacteria may lie within or near the solar system. Some astronomers mistakenly assume that because much absorption occurs in interstellar space, little occurs in the solar system. 

Heavy Hydrogen.  Water molecules (H2O) have two hydrogen atoms and one oxygen atom. A hydrogen atom contains one proton in its nucleus. On Earth, about one out of 6,400 hydrogen nuclei has, besides its proton, a neutron, making that hydrogen—called heavy hydrogen, or deuterium—twice as heavy as normal hydrogen. 

Surprisingly, in most comets, one out of 3,200 hydrogen atoms is heavy—twice that in water on Earth.49 Therefore, comets did not deliver most of Earth’s water, as many writers have speculated. In comets, the ratio of heavy hydrogen to normal hydrogen is 20–100 times greater than in interstellar space and the solar system as a whole.50 Evidently, comets came from an isolated reservoir rich in heavy hydrogen. Many efforts by comet experts to deal with this problem are simply unscientific guesswork. No known process will greatly increase or decrease the heavy hydrogen concentration in comets. 

Small Comets 

Since 1981, Earth satellites have photographed tiny spots thought to be small, house-size comets striking and vaporizing in our upper atmosphere. [See Figure 33 on page 42.] On average, these strikes occur at an astonishing rate of one every three seconds!51 Surprisingly, small comets strike Earth’s atmosphere ten times more frequently in early November than in mid-January52—too great a variation to explain if the source of small comets is far from Earth’s orbit. 

Small comets are controversial. Those who deny their existence argue that the spots are “camera noise,”53 but cameras of different designs in different orbits give the same results. In three experiments, rockets 180 miles above the Earth dumped 300–600 pounds of water-ice with dissolved carbon dioxide onto the atmosphere. Ground radar looking up and satellite cameras looking down recorded the results, duplicating the spots. Ground telescopes have also photographed small comets. These comets are hitting Earth’s atmosphere at a rate that would deliver, in 4.5 billion years, much more water than is on Earth today. 

Details Requiring an Explanation 

Summarized below are the hard-to-explain details which any satisfactory theory for the origin of comets should explain. 

Formation Mechanism.  Experimentally verified explanations are needed for how comets formed and acquired water, dust particles of various sizes, and many chemicals. 

Ice on Moon and Mercury.  Large amounts of water-ice are in permanently shadowed craters near the poles of the Moon, and planet Mercury. 

Crystalline Dust.  Comet dust is primarily crystalline. 

Near-Parabolic Comets.  The observed near-parabolic comets are falling toward the Sun for the first time—and from all directions.  Why are so many comets represented by the tall red bar in Figure 165? 

Random Perihelion Directions.  Comet perihelions are scattered on all sides of the Sun. 

No Incoming Hyperbolic Orbits.  Although a few comets leave the solar system on hyperbolic orbits, no incoming hyperbolic comets are known. That is, no comets are known to come from outside the solar system. 

Small Perihelions.  Perihelions of long-period comets are concentrated near the Sun, in the 1–3 AU range, not randomly scattered over a larger range. 

Orbit Directions and Inclinations.  About half the long-period comets have retrograde orbits (orbit in a direction opposite to the planets), but all planets, and almost all short-period comets, are prograde. Short-period comets have orbital planes near Earth’s orbital plane, while long-period comets have orbital planes inclined at all angles. 

Two Separate Populations.  Long-period comets are quite different from short-period comets. Even millions of years and many gravitational interactions with planets would rarely change one kind into the other. 

Jupiter’s Family.  Jupiter recently collected a large family of comets, each with a surprisingly short life expectancy of about 12,000 years.23 How did this happen? [See Figure 162 on page 293.] 

High Loss Rates of Comets. Comets are being destroyed, diminished, or expelled from the solar system at high rates that are difficult for some theories to explain. 

Composition.  Comets are primarily water, silicate dust (such as olivine), carbon dioxide, sodium, and combinations of hydrogen, carbon, oxygen, and nitrogen. Comets also contain limestone and clays—and surprisingly some compounds, such as methane, minerals that are produced only in the presence of hot liquid water, and the amino acid glycine that is almost exclusively produced by life on earth. 

Heavy Hydrogen.  The high concentration of heavy hydrogen in most comets means comets did not come from today’s known hydrogen sources—in or beyond the solar system. 

Small Comets.  What can explain the strange characteristics of small comets, including their abundance and nearness to Earth, but not to Mars? Small comets have never been seen impacting Mars. 

Missing Meteorites.  Meteor streams are associated with comets and have similar orbits. Meteorites are concentrated in Earth’s topmost sedimentary layers, so they must have fallen recently, after most sediments were deposited.66 [See "Shallow Meteorites" on page 41.] Comets may have arrived recently as well. 

Recent Meteor Streams.  As comets disintegrate, their dust particles form meteor streams which orbit the Sun. After about 10,000 years, solar radiation should segregate particles by size. Because little segregation has occurred, meteor streams, and therefore comets, must be recent. [See "Poynting-Robertson Effect" on page 42.] 

Crater Ages.  Are the ages of Earth’s impact craters consistent with each comet theory? 

Theories Attempting to Explain the Origin of Comets 

Seven modern theories have been proposed to explain the origin of comets. Each theory will be described below as an advocate would. Later, we will test each theory with the characteristics of comets, listed above, that require an explanation.   

Questions Precede Advances 

Scientific advances require recognizing anomalies—observations that contradict current understanding and show a need for deeper insight. Unless anomalies are recognized, scientists lose focus, researchers become complacent, and future discoveries are delayed. Although comet experts will acknowledge many anomalies, textbooks seldom mention them, so teachers rarely hear about them. Consequently, students (and our next generation of teachers) are deprived of much of the excitement of science.  Critical thinking skills are not fully developed. 

Some important conclusions about comets involved several scientists and were gradually accepted. However, for simplicity and to show the flow of progress, only one scientist and date are listed in each row below.  Current anomalies are italicized. 

While each major discovery removes some earlier anomalies and false ideas, each discovery raises new questions. Notice how the major questions preceding 1868 have been answered. Pointing out anomalies in science may draw the wrath of some scientists, but it advances knowledge and can increase the interest and excitement of students. 

	Table 13. Progress and Problems in Understanding Comets 

	Date 
	Conclusions and Questions 
	Scientist 
	Reference 

	340 B.C. 
	Comets are not planets, because comets change appearance quickly and do not travel in the narrow planetary path across the sky. 
	Aristotle 
	Lee77 

	  A.D. 63 
	Many comet characteristics show that they are not stars, planets, fires, or atmospheric phenomena. [Falsified existing theories.] 
	Seneca 
	Corcoran78 

	  635 
	Comet tails generally point away from the Sun. [Implies that comets have some relationship to the Sun.] 
	Li Chung-feng 
	Y, 46–47 

	1577 
	Comets do not travel inside Earth’s atmosphere, but beyond the moon and into “the realm of the planets.”79 
	Brahe 
	B;80 PLB81 

	1665 
	Specific comets reappear. [This idea is usually credited, incorrectly, to Edmond Halley.  When Robert Hooke made his proposal, Halley was 9 years old.] 
	Hooke 
	Pepys82; SD, 48 

	1680 
	Comets do not travel in straight lines. Their paths are [almost] parabolas. 
	Dörffel 
	Y, 99; PLB, 70 

	1687 
	Because comets are usually seen near the Sun, comets orbit the Sun. Vapor surrounding the nucleus brightens when near the Sun. Comets obey Newton’s law of gravity. [Because they obey fixed, natural laws, they do not portend human disasters.] 
	Newton 
	Newton83 

	1698 
	Six numbers, called orbital elements, describe a comet’s movement if planetary perturbations and non-gravitational effects can be neglected. Orbital elements help identify returning comets seen earlier. 
	Halley 
	W, 37–40 

	1705 
	No incoming comets are on obviously hyperbolic orbits. [No known comets come from outside the solar system.] 
	Halley 
	PLB, 124 

	1759 
	With great computational effort to adjust for planetary perturbations, comet positions can be calculated (with fair accuracy) about a thousand years forward or backward. 
	Clairaut 
	W, 43 

	1805 
	Comets have low densities and are largely made of water ice. 
	Laplace 
	Whipple84 

	1812 
	Comets’ elongated and widely inclined orbits are best explained by an explosion in the solar system. 
	Lagrange 
	Y, 304–305 

	1819 
	Comets shine by reflected light, not by their own light. 
	Arago 
	PLB, 167 

	1864 
	Spectral analyses of a comet’s light reveal some of its chemical composition. 
	Donati 
	Y, 214; W, 106 

	1866 
	Meteor streams are associated with comets. 
	Schiaparelli 
	W, 97 

	1868 
	Comets contain organic molecules. Why?  What was the source of the carbon? 
	Huggins 
	SD, 146–155 

	1884 
	How could so many fragile comets with short life spans be forced into Jupiter’s family? 
	Proctor 
	Proctor85 

	1925 
	How could comets survive for billions of years? 
	Russell 
	B, 67 

	1948 
	Why are there so many short-period, prograde comets and so many long-period, retrograde comets? 
	van Woerkom 
	van Woerkom30 

	1950 
	Near-parabolic comets fall toward the Sun with large, but remarkably similar, energies. 
	Oort 
	Oort71 

	1973 
	Comets cannot form far from the Sun. 
	Öpik 
	Öpik86 

	1986 
	About once every 3 seconds, a small comet hits the Earth’s upper atmosphere and vaporizes. 
	Frank 
	Frank51 

	1986 
	Why didn’t small comets form more lunar craters and put more water on Earth, Venus, and Mars? 
	Donahue 
	Donahue87 

	1998 
	Comets are unusually rich in heavy hydrogen. Where did comets get it? 
	Meier 
	Meier49 

	Abbreviations in the right column are B=Bailey et al., PLB=Peter Lancaster Brown, SD=Sagan and Druyan, W=Whipple (Mystery of Comets), Y=Yeomans. 
Page numbers usually follow each abbreviation.  See endnotes for complete citations. 


Hydroplate Theory.  Comets are literally out of this world. As the flood began, the extreme pressure in the interconnected subterranean chambers and the power of supercritical water exploding into the vacuum of space launched material that later merged to become about 50,000 comets, totaling less than 1% of the water in the chambers. (These numbers will be derived later.)  This water was rich in heavy hydrogen, as will be explained in the chapter on "The Origin of Earth’s Radioactivity" beginning on page 357. 

As subterranean water escaped, the chambers’ pillars were crushed and broken. Also, the 10-mile-high walls along the rupture were unstable, because granitic rock is not strong enough to support a cliff greater than 5 miles high.67 The bottom portions of the walls were crushed into large blocks which were swept up and launched by the fountains of the great deep. Carried up with the water were eroded dirt particles, minerals that form only in scalding-hot, high-pressure, liquid water, pulverized organic matter (especially cellulose from preflood forests), and even bacteria. 

As explained in "Rocket Science" on pages 546–547, droplets in this muddy mixture froze quickly in outer space. The expanding spheres of influence of the larger rocks captured more and more ice particles, which later merged gravitationally to form comets. Some comets and rocks soon hit the Moon and formed large basins. Those impacts produced lava flows and debris, which then caused secondary impacts. Water vapor condensed in the permanently shadowed craters near the poles of Mercury and the Moon. 

Hyperbolic comets never returned to the solar system. Near-parabolic comets now being detected are returning to the inner solar system for the first time. Comets with slower velocities received most of their orbital velocity from Earth’s orbital motion. They are short-period comets with elliptical, prograde orbits lying near the Earth’s orbital plane. Since the flood, many short-period comets have been pulled gravitationally into Jupiter’s family. Small comets are composed of material that escaped the earth with the least velocity. [Pages 111–146 give a more detailed description of the hydroplate theory.] 

Exploded Planet Theory.68 Consistent with Bode’s “law,”69 a tenth planet once existed 2.8 AU from the Sun, between the orbits of Mars and Jupiter. It exploded about 3,200,000 years ago, spewing out comets and asteroids. Many fragments collided with other planets and moons, explaining why some planets and moons are cratered primarily on one side. The fragments visible today are those that avoided the disturbing influence of planets: those launched on nearly circular orbits (asteroids) and those launched on elongated ellipses (comets). This theory also explains the origin of asteroids and some similarities between comets and asteroids. 

Volcanic Eruption Theory.70 The large number of short-period comets, as compared with intermediate-period comets, requires their recent formation near the center of the solar system. Volcanic eruptions, probably from the giant planets (Jupiter, Saturn, Uranus, and Neptune) or their moons, periodically launch comets. Jupiter’s large, recently-acquired family suggests that Jupiter was the most recent planet to erupt. The giant planets are huge reservoirs of hydrogen, a major constituent of comets. New eruptions replenish comets that are rapidly lost through collisions with planets or moons, evaporation when passing near the Sun, and ejection from the solar system. 

Oort Cloud Theory.71 As the solar system formed 4.5 billion years ago, a cloud of about 1012 comets also formed approximately 50,000 AU from the Sun72—more than a thousand times farther away than Pluto and about one-fifth the distance to the nearest star. Stars passing near the solar system perturbed parts of this Oort cloud, sending randomly oriented comets on trajectories that pass near the Sun. This is why calculations show so many long-period comets falling into the inner solar system from about 50,000 AU away. As a comet enters the planetary region (0–30 AU from the Sun), the gravity of planets, especially Jupiter, either adds energy to or removes energy from the comet. If energy is added, the comet is usually thrown from the solar system on a hyperbolic orbit. If energy is removed, the comet’s orbital period is shortened. With so many comets in the initial cloud (1012), some survived many passes through the inner solar system and are now short-period comets. 

Revised Oort Cloud Theory.73 As the solar system began 4.5 billion years ago, all comets formed in a comet nursery near or just beyond the outer giant planets. Because these comets were relatively near the Sun, passing stars and the massive galactic clouds (molecular clouds) could not eject them from the solar system. As with planets, these early comets all had prograde orbits near the plane of the ecliptic. Perturbations by the giant planets gave some comets short periods with prograde orbits near the ecliptic plane. Other perturbations ejected other comets out to form and resupply an Oort cloud, 50,000 AU from the Sun. Over millions of years, passing stars have circularized these latter orbits. Then, other passing stars perturbed some Oort cloud comets back into the planetary region, as described by the original Oort cloud theory. Therefore, large numbers of near-parabolic comets are still available to fall into the inner solar system from about 50,000 AU away. An unreasonably large number of comets did not have to begin in the Oort cloud 4.5 billion years ago (where, after a few billion years, passing stars, galactic clouds, and the galaxy itself would easily strip them from the cloud). Short-period comets cannot come from the Oort cloud. 

Meteor Stream Theory.74 When particles orbiting the Sun collide, they exchange some energy and momentum. If the particles are sufficiently absorbent (squishy), their orbits become more similar.75 After millions of years, these particles form meteor streams. Water vapor condenses on the particles in the meteor streams as they pass through the cold, outer solar system. Thus, icy comets form continually. This is why so many meteor streams have cometlike orbits, and why more short-period comets exist than an Oort cloud could provide. 

Interstellar Capture Theory.76 Comets form when the Sun occasionally passes through interstellar gas and dust clouds. As seen from the Sun, gas and dust stream past the Sun. The Sun’s gravity deflects and focuses these particles around and behind the Sun. There, they collide with each other, lose velocity, enter orbits around the Sun, and merge into distinct swarms of particles held together by their mutual gravity. These swarms become comets with long and short periods, depending on how far the collisions were from the Sun. 

Evaluation of Evidence vs. Theories 

Table 14 summarizes how well each modern theory explains the many strange things associated with comets. Each column corresponds to a theory, and each row represents a detail that requires an explanation. A green circle means that, in my opinion, the column’s theory reasonably explains that row’s diagnostic detail. Yellow and red circles indicate moderate and serious problems, respectively. Numbers in Table 14 refer to additional information below.  Table 14 shows both the details and the broad perspective—“the trees and the forest.” 

	Table 14. Evidence vs. Theories: Origin of Comets 

	  

  
	Theories 

	
	Formed in Inner Solar System 
	Formed in Outer Solar System or Beyond 

	
	From Earth by Fountains of the Great Deep
(Hydroplate Theory) 
	From Exploded Planet between Mars and Jupiter 
	From Eruptions on the Giant Planets 
	Original Oort Cloud: Began Far Beyond Solar System 
	Revised Oort Cloud: Began Near Edge of Solar System 
	From Meteor Streams 
	From
Interstellar Dust and Gas Clouds 

	Evidence to be Explained 
	Formation Mechanism 
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	Ice on Moon and Mercury 
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	Crystalline Dust 
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	Near-Parabolic Comets 
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	Random Perihelion Directions 
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	No Incoming Hyperbolic Orbits 
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	Small Perihelions 
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	Orbit Directions and Inclinations 
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	Two Separate Populations 
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	Jupiter’s Family 
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	High Loss Rates of Comets 
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	Heavy Hydrogen 
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	Small Comets 
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	Missing Meteorites 
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	Recent Meteor Streams 
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	Crater Ages 
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	Theory explains this item. 
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	Theory has moderate problems with this item. 
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	Theory has serious problems with this item. 

	  Numbers in this table refer to amplifying explanations on pages 300–311. 


Details Relating to the Hydroplate Theory 

1. Formation Mechanism, Ice on Moon and Mercury. About 38% of a comet’s mass is frozen water. Therefore, to understand comet origins, one must ask, “Where is water found?” Earth, sometimes called “the water planet,” must head the list. (The volume of water on Earth is ten times greater than the volume of all land above sea level.) Other planets, moons, and even interstellar space88 have only traces of water, or possible water. Some traces, instead of producing comets, may have been delivered by comets or by water vapor that the fountains of the great deep launched into space. 

How could so many comets have recently hit the Moon and planet Mercury that ice remains today? Ice on the Moon, and certainly on hot Mercury, should disappear faster than comets deposit it today. However, if the material that formed 50,000 comets were ejected recently from Earth and an “ocean” of water vapor was injected into the inner solar system, the problem disappears. On Mars, comet impacts created brief saltwater flows, which then carved “erosion” channels. [See Figure 182 on page 339.] 

PREDICTION 27:   Soil in “erosion” channels on Mars will contain traces of earthlike soluble compounds, such as salt, from Earth’s preflood subterranean chambers. Soil far from “erosion” channels will not. (This prediction was first published in April 2001. Salt was first discovered on Mars in March 2004.89)

To form comets in space, should we start with water as a solid, liquid, or gas? 

Gas. In space, gases (such as water vapor) will expand into the vacuum if not gravitationally bound to some large body. Gases by themselves would not contract to form a comet. Besides, the Sun’s ultraviolet radiation breaks water vapor into hydrogen (H), oxygen (O), and hydroxyl (OH). Comets would not normally form from gases. 

Solid.  Comets might form by combining smaller ice particles, including ice condensed as frost on microscopic dust grains that somehow formed. However, one icy dust grain could not capture another unless their speeds and directions were nearly identical and one of the particles had a rapidly expanding sphere of influence or a gaseous envelope. Because ice molecules are loosely bound to each other, collisions among ice particles would fragment, scatter, and vaporize them—not merge them. 

Liquid.  Large rocks and muddy water were expelled by the powerful fountains of the great deep. Their expansion rapidly cooled and froze the water. [See "Rocket Science" on page 546.] The ice partially evaporated (sublimated) but left dirt behind, encasing the remaining ice. (Recall that the nucleus of Halley’s comet was black, and a comet’s tail contains dust particles.) 

High-velocity water escaping from the subterranean chamber would erode dirt and rocks of various sizes. Water vapor would concentrate around the larger rocks escaping from Earth. These “clouds” and expanding spheres of influence would capture other nearby particles moving at similar velocities. Comets would quickly form.92 

Other reasons exist for concluding that water in a gas or solid state cannot form comets.93 Water from the fountains of the great deep meets all requirements. 

2. Crystalline Dust.  Sediments eroded by high-velocity water escaping from the subterranean chamber would be crystalline, much of it magnesium-rich olivine. 

3. Near-Parabolic Comets.  Because the same event launched all comets from Earth, those we see falling from the farthest distance (near-parabolic comets) are falling back for the first time and with similar energy. Other comets, launched with slightly more velocity, will soon be detected. 

The comets represented by the tall red bar in Figure 165 on page 295 have the largest range of aphelions and, therefore, should include more comets than are represented by all the blue bars. 

PREDICTION 28:   Some large, near-parabolic comets, as they fall toward the center of the solar system for the first time, will have moons. Tidal effects may strip such moons from their comets as they pass the Sun. (A moon may have been found orbiting incoming comet Hale-Bopp.)94
If the red bar simply represented comets falling in from 50,000 AU (as claimed by the Oort Cloud theories), they would have orbital periods that are about 4 million years. How then could they have been launched from anywhere in the solar system if the flood began only about 5,000 years ago? 

The distance (50,000 AU) is in error. Comets more than about 12 AU from the Sun cannot be seen, so both the distances they have fallen and their orbital periods must be calculated from the tiny portions of their orbits that can be observed. Both calculations are extremely sensitive to the mass of the solar system. If this mass has been underestimated by as little as about 17 parts in 10,000 (about the mass of two Jupiters)—or much less if the extra mass were distributed properly, the true distance would be 585 AU and the period only 5,000 years.95 

Where might the missing mass be hiding? Not in the planetary region. The masses of the Sun, planets, and some moons are well known, because masses in space can be accurately measured if something orbits them and the orbit is closely observed.96 However, if extra mass is within 30–600 AU from the Sun (beyond Neptune’s orbit), only objects outside 30 AU would be gravitationally affected. (Recall the hollow-sphere result on page 291.) This “missing” mass could be composed of particles as small as gas molecules or large as trans-Neptunian objects (TNOs) which began to be discovered in 1992 and are orbiting 30-50 AU from the Sun. Currently, 70,000 TNOs are estimated to be larger than 100 kilometers in diameter.97 That mass will shorten the periods of near-parabolic comets to some degree, because they spend 99% of their time at least 30 AU from the Sun. 

Of the periodic comets (comets observed on at least two passes through the inner solar system), three travel farther from the Sun than all others. All three returned earlier than they should have based on the accepted mass of the solar system. Presumably, they encountered extra mass beyond 30 AU that pulled them back early. The Great Comet of 1680 is explained on page 304. Comet Ikeya-Zhang’s earliest observed perihelion was on 29 January 1661. Its orbital period, based on the accepted mass of the solar system, should have been 367 years. However, it returned on 19 March 2002, 26 years early. Comet Herschel-Rigollet’s earliest observed perihelion was on 20 November 1788. Its orbital period, based on the accepted mass of the solar system, should have been 162 years. However, it returned on 9 August 1939, 11 years early.98 

What if two comet sightings, a century or more apart, were of comets which we assumed had such long periods that they should not be the same comet, but whose orbits were so similar they probably were the same comet? We might suspect that both sightings were of the same comet, and it encountered some extra mass beyond 30 AU that pulled it back much sooner than expected. Thirteen “strange pairs” are known, suggesting that extra, unseen mass beyond Pluto’s orbit affects long-period comets but is not felt within the planetary region. These “strange pairs” are explained in Figure 166 and Table 15. 

Much is unknown about the distant region 30–600 AU from the Sun. For example, spacecraft launched from Earth decades ago are now entering that region’s inner fringes. These spacecraft are experiencing a slight, but additional, gravity-like acceleration toward the Sun. So far, efforts to explain this acceleration have failed. While its magnitude is too small to give near-parabolic comets 5,000-year periods, the effect is strengthening as the spacecraft begin to penetrate this region.99  

Detecting the Hidden Mass That Comets Feel 
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Figure 166: An Orbit’s Fingerprint. A comet’s orbit closely approximates an ellipse. Each ellipse and its orientation in space are defined by five numbers, two of which are shown above. The first, i, is the angle of inclination—the angle the plane of the ellipse makes with Earth’s orbital plane. A second number, q, measures in astronomical units (AU) the distance from the center of the Sun to perihelion. The other three numbers (e, w, and W) need not be defined here but are explained in most books on orbital mechanics or astronautics. 

In the last 920 years, almost 1,000 different comets have been observed accurately enough to calculate these five numbers. Surprisingly, 13 pairs of comets have very similar numbers. Could some “strange pairs” really be the same comet on two successive orbits? The estimated orbital period (the far right column in Table 15), the time to complete one orbit, for each member of the “strange pair” is so extremely long that they should not be the same comet. However, if the comets were all different, the chance of any two randomly-selected comets having such similar orbits is about one out of 100,000.90 The chance of getting at least 13 “strange pairs” from the vast number of possible pairings is about one out of 7,000. If the solar system’s mass has been slightly underestimated, orbital periods are much shorter, and some “strange pairs” are almost certainly the same comet. Other reasons are given in this chapter for believing that a slight amount of extra mass exists in the solar system. It should be about the mass of 2-70 Jupiters91 but spread thinly outside the planetary region, where long-period comets spend most of their time. 

Each pair of rows in Table 15 describes two sightings of comets with remarkably similar orbits. The far left column tells when, to the nearest tenth of a year, the comet passed perihelion. The next five columns specify the comet’s orbit. The bottom two pairs may be the same comet seen in 1097, 1538, and 1947. 

   

	Table 15. Thirteen “Strange Pairs” 

	Comet
(year) 
	i(°) 
	q(AU) 
	e 
	w(°) 
	W(°) 
	Period
(year) 

	1877.7 
	102.2274 
	1.575904 
	1.000000 
	143.2049 
	252.710 
	infinite 

	1994.8 
	101.7379 
	1.845402 
	0.999517 
	142.7849 
	249.943 
	236,165 

	1846.4 
	122.3771 
	1.375992 
	1.000000 
	78.7517 
	163.464 
	infinite 

	1973.4 
	121.5982 
	1.382019 
	0.998723 
	74.8598 
	164.817 
	35,603 

	1439.4 
	81.0000 
	0.120000 
	1.000000 
	140.0000 
	192.000 
	infinite 

	1840.3 
	79.8512 
	0.748504 
	1.000000 
	138.0440 
	188.271 
	infinite 

	1785.1 
	70.2380 
	1.143400 
	1.000000 
	205.632 
	267.214 
	infinite 

	1898.6 
	70.0300 
	0.626438 
	1.000000 
	205.613 
	260.528 
	infinite 

	1863.0 
	137.541 
	0.803238 
	1.000000 
	230.576 
	357.695 
	infinite 

	1978.7 
	138.264 
	0.431870 
	1.000000 
	240.450 
	358.419 
	infinite 

	1304.1 
	65.0000 
	0.840000 
	1.000000 
	25.0000 
	88.7000 
	infinite 

	1935.2 
	65.4251 
	0.811148 
	0.991304 
	18.3969 
	92.4472 
	901 

	1770.9 
	148.555 
	0.528240 
	1.000000 
	260.375 
	111.944 
	infinite 

	1980.0 
	148.6018 
	0.545164 
	0.987598 
	257.5849 
	103.2190 
	291 

	1580.9 
	64.6120 
	0.602370 
	1.000000 
	89.3670 
	24.9480 
	infinite 

	1890.5 
	63.3509 
	0.764087 
	1.000000 
	85.6608 
	15.8347 
	infinite 

	1337.5 
	143.6000 
	0.749000 
	1.000000 
	79.6100 
	97.6100 
	infinite 

	1968.6 
	143.2384 
	1.160434 
	1.000665 
	88.7151 
	106.7471 
	infinite 

	1742.1 
	112.9480 
	0.765770 
	1.000000 
	328.0430 
	189.2010 
	infinite 

	1907.2 
	110.0572 
	0.923861 
	1.000000 
	328.7561 
	190.4170 
	infinite 

	1097.7 
	41.0000 
	0.300000 
	1.000000 
	298.0000 
	352.0000 
	infinite 

	1538.0 
	42.4600 
	0.147700 
	1.000000 
	287.7000 
	356.2000 
	infinite 

	1097.7 
	41.0000 
	0.300000 
	1.000000 
	298.000 
	352.000 
	infinite 

	1947.4 
	39.3015 
	0.559799 
	0.997427 
	303.7545 
	353.909 
	3,209 

	1680.9 
	60.678 
	0.006222 
	0.99998 
	350.6128 
	276.6339 
	10,000 

	2013.8 
	61.952 
	0.012453 
	1.0002 
	345.5312 
	295.6520 
	infinite 


PREDICTION 29:   Up to 70 Jupiters of mass are distributed 30–600 AU from the Sun, enough to give recently observed near-parabolic comets orbital periods of about 5,000 years.95
PREDICTION 30:   Because the solar system is slightly “heavier” than previously thought, some comet pairs listed in Table 15 are the same comet seen on successive orbits. More “strange pairs” will be found each decade. [Comet ISON, discovered in 2012, and the Great Comet of 1680 are one example. See “The Great Comet of 1680” on page 304.] The comet sightings of 1785 and 1898 were probably of the same comet. [See Table 15.]  If so, it will return in about 2012. 
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Figure 167: The Great Comet of 1680. This painting shows the scene at sunset in Rotterdam, the Netherlands, on 10 December 1680. 

The Great Comet of 1680 

One of the most famous comets of all time, the first comet discovered by telescope, is the Great Comet of 1680.100 It became visible during the day, and at night its tail spanned 70 degrees. Most importantly, it played a key role in helping Isaac Newton develop his law of gravitation—a monumental scientific advancement. The comet owed its brightness to its fiery passage only 0.006 AU from the center of the Sun, followed by a close pass by Earth. Astronomers claim that Comet 1680, a nearly parabolic comet, will travel 889 AU from the Sun and return to the inner solar system in 10,000 years. 

Why, then, does another comet, discovered in September 2012 and tentatively named Comet ISON (International Scientific Observation Network), appear to be on an almost identical path as Comet 1680? ISON also passed extremely close (0.012 AU) to the Sun’s center on 28 November 2013. (Except for a special class of comets, called Kreutz Sungrazers, less than 1% of the known comets have passed that close to the Sun.) These similarities seem too rare to be coincidences.  Is Comet 1680 returning early? For two months after this discovery, many astronomers said the orbits of ISON and Comet 1680 are so similar that they must have split apart many revolutions ago and are now traveling in tandem—but 333 years apart! 

Even stranger, ISON was on a hyperbolic orbit; that is, the comet is falling toward the Sun so fast it must have originated outside the solar system—that is, if the accepted mass of the solar system is correct! That would mean ISON and Comet 1680 did not split apart while inside the solar system. However, I have said that a true incoming hyperbolic comet will never be seen, because all comets formed in the inner solar system soon after the flood began. Am I wrong, or did these experts calculate incorrectly? Is there a way to resolve ISON’s two paradoxes: (1) its remarkable orbital similarities with the Great Comet of 1680, and (2) its hyperbolic orbit? A hyperbolic orbit is especially surprising, because it would be quite rare for a comet from outside our solar system to pass so close to the Sun—almost like barely missing a bull’s-eye from a distant star’s solar system light years away. 

Pages 302–303 explain why the mass of the solar system has been underestimated. Enough unseen mass lies outside the planetary region, 40–600 AU from the Sun, for gravity to pull a nearly parabolic comet, such as Comet 1680, back earlier and faster than expected. After three centuries of pulling, that additional mass made Comet 1680 appear to be on a hyperbolic orbit. ISON is the Great Comet of 1680. 

4. Random Perihelion Directions. Comets were launched in all directions, because the rupture encircled the rotating Earth and crossed high and low latitudes.   

5. Orbit Directions and Inclinations, Two Separate Populations. A ball tossed in any direction from a high-speed train will, to an observer on the ground, initially travel almost horizontally and in the train’s direction. Likewise, low-velocity cometary materials launched in any direction from Earth received most of their orbital velocity from Earth’s high, prograde velocity (18.5 miles per second) about the Sun. Earth, by definition, has zero angle of inclination. This is why almost all short-period comets, those launched with low velocity, are prograde and have low angles of inclination. 

Cometary materials launched with greater velocities than Earth’s orbital velocity traveled in all directions. They formed long-period comets with randomly inclined orbital planes. Prograde cometary materials launched with the highest velocities escaped the solar system, because they had the added velocity of Earth’s motion. Therefore, about half the long-period comets are retrograde. [See Table 12 on page 293.] (Almost all other bodies orbiting the Sun are prograde: planets, asteroids, meteoroids, and short-period comets.) 

While this explains how two populations formed, one must ask if comets could be launched from Earth with enough velocity to blast through the atmosphere, escape Earth’s gravity, and enter large, even retrograde, orbits. To learn the answer, one must first recognize the huge, mind-boggling energy in the subterranean water, which, in turn, requires understanding tidal pumping and supercritical water—explained on page 121 and pages 553–554. 

To escape Earth’s gravity and enter only a circular orbit around the Sun requires a launch velocity of 7 miles per second. However, to produce near-parabolic, retrograde orbits requires a launch velocity of 32 miles per second! Earth’s atmosphere would offer comparatively little resistance at such speeds. In seconds, the pulsating, jetting fountains would push the thin atmosphere aside, much as water from a fire hose quickly penetrates a thin wall. 

Water pressurized by only the weight of 10 miles of rock would launch comets from Earth’s surface at a mere 0.5 mile per second. However, calculations show that other powerful effects, including water hammers and expanding gases from supercritical water, would do the job. [See "Energy in the Subterranean Water" on pages 555–560.] 
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Figure 168: Adoption into Jupiter’s Family of Comets. If comets were launched from anywhere in the inner solar system, many, such as comets A and B, would have aphelions within a few astronomical units (AU) of Jupiter’s orbit. Comets spend much of their time near aphelion, where they move very slowly. There, they often receive gentle gravitational pulls (green arrows) of long duration, toward Jupiter’s orbit, 5.2 AU from the Sun. 

Comet C’s aphelion is far beyond the outermost planet. (At this figure’s scale and based on any Oort cloud theory, Comet C would be 1/5 mile from where you are sitting.) Comet C steadily gains speed as it falls toward the inner solar system for thousands of years, crossing Jupiter’s orbit at tremendous speed. To slow C down enough to join Jupiter’s family would require such powerful forces that the comet would be torn apart, as shown in Figure 161 on page 292. (Comets are fragile.) Could many smaller gravitational encounters pull C into Jupiter’s family? Yes, but close encounters are rare, and about half of these encounters would speed the comet up and probably throw it out of the solar system. Once in Jupiter’s family, the average comet has a life expectancy of only about 12,000 years.23 

Clearly, comets must have originated recently from the inner solar system (the home of the Sun, Mercury, Venus, Earth, and Mars) to join Jupiter’s family.  Such comets could not have come from far beyond Jupiter’s orbit. 

6. Jupiter’s Family.  A bullet fired straight up slows to almost zero velocity near the top of its trajectory—its farthest point from Earth. A comet also moves very slowly near its aphelion. If a comet’s aphelion is ever near Jupiter during any orbit, Jupiter’s large gravity will pull the nearly stationary comet steadily toward Jupiter. Because a comet spends a relatively long time near its farthest point, Jupiter’s gravity acts strongly for an equally long time, gently pulling the nearly stationary comet toward Jupiter’s orbit. Even a comet’s orbital plane is slowly but steadily aligned with Jupiter’s. Thus, aphelions of short-period comets tend to be pulled toward Jupiter’s nearly circular orbit, regardless of whether the aphelion is inside, outside, above, or below that circle. The closer a comet’s aphelion is to Jupiter’s orbit, the more likely it is that the comet will be rapidly drawn toward Jupiter’s orbit. [See Figure 168.] 

One can think of Jupiter’s mass as being spread out in a hoop that coincides with Jupiter’s orbit. (This “hoop analogy” simplifies the analysis of many long-term gravitational effects.) Comets feel more pull toward the nearest part of the hoop. 

My statistical examination of all historical sightings of every orbit (almost 500) of every comet in Jupiter’s family confirms this effect. The hydroplate theory places the source of comets at Earth—well inside Jupiter’s orbit. Therefore, many comets reach their slowest speeds within a few astronomical units of Jupiter’s hoop. Thousands of years of gentle gravitational tugs by this hoop have gathered Jupiter’s family. Although Jupiter sometimes destroys comets or ejects them from the solar system, many comets in its family remain, because they were recently launched. A similar but weaker effect is forming Saturn’s family.  [See Figure 162.] 

7. Composition, Heavy Hydrogen.  When the fountains of the great deep erupted, rocks were crushed, eroded, and sometimes reduced to clay. Mixed with that debris was carbonate-rich, salty, subterranean water (containing sodium, because salt, NaCl, contains sodium) and minerals that form only in the presence of hot liquid water.45 Organic compounds—including methane, ethane, and the amino acid glycine—are found in comets,1 because that water contained pulverized vegetation from preflood forests (as well as bacteria and other traces of life) from within hundreds of miles of the globe-encircling rupture. 

Comets are rich in heavy hydrogen, because the water in the subterranean chambers was isolated from other water in the solar system. Our oceans have half the concentration of heavy hydrogen that comets have. So, if half the water in today’s oceans came from the subterranean chambers (as assumed on page 120), then almost all heavy hydrogen came from the subterranean chambers. (This will become even more clear after reading the radioactivity chapter on pages 357–405.) 

PREDICTION 31:   Excess heavy hydrogen will be found in salty water pockets five or more miles below the Earth’s surface.

Page 295 lists six surprising materials discovered on comet Tempel 1 by the Deep Impact mission in 2005. Only the hydroplate theory seems to explain the fluffy, porous texture of comets, and items a–e on page 295: crystalline silicates, clays, calcium carbonates, organic material, sodium, oxygen, and, of course, liquid water. Dust particles brought back to Earth by the Stardust Mission in 2006 were also crystalline and contained “organics” and “water.” 

Item f (thick surface layers of very fine dirt with the consistency of talcum powder) is probably loess, a type of dirt composed of fine particles in the muddy ice that formed comets. Each time Tempel 1 came near the Sun in its 5 1/2-year orbital period, more of the ice on the comet’s surface sublimated, leaving behind the embedded powdery dirt. Loess is described in more detail on pages 262 and 267. 

PREDICTION 32:   Spacecraft landing on a comet’s nucleus will find that comets, and bodies hit by comets, such as Mars, contain loess, salt, bacteria, and traces of vegetation.

8. Small Comets.  Muddy droplets launched with the slowest velocities could not move far from Earth, so their smaller spheres of influence produced small comets. Their orbits about the Sun tend to intersect Earth’s orbit more in early November than mid-January. Because small comets have been falling on Earth for only about 5,000 years, little of our oceans’ water came from them—or from any comets. Few small comets can reach Mars. 

9. Recent Meteor Streams, Crater Ages.Disintegrating comets produce meteor streams. If meteor streams were older than 10,000 years, the particles in them would be sorted by size. [See "Poynting-Robertson Effect" on page 42.] Because this is not seen, meteor streams and comets must be younger than 10,000 years. Only the hydroplate theory claims that comets began this recently.  Impact craters on Earth are also young. 

10. Other/Enough Water.  Did the subterranean chamber have enough water to produce all the comets the solar system ever had? 

Consider these facts. The oceans contain 1.43 × 109 cubic kilometers of water. Also, Marsden and Williams’ Catalogue of Cometary Orbits (1996 edition) lists 124 periodic comets—comets observed on at least two different passages into the inner solar system. (Halley’s comet, for example, has been observed on 30 consecutive orbits dating back to 239 B.C.) In recorded history, 790 other comets have been observed with enough detail to calculate orbits. So, we know of 914 comets. (Small comets and fragments of a few comets torn apart by passing too close to the Sun are numerous. However, their mass is only about 1% of the mass of all known comets combined, so they will not be considered here.) 

Some comets escaped from the solar system—either directly at launch, or later when perturbed by a planet’s gravity. Other comets have never been counted, because they never came close enough to Earth in modern times to be seen, or because they collided with the Sun or a planet.  So, let’s presume that 50,000 comets were launched. 

The average radius of a short-period comet nucleus is about 4.9 kilometers.101 If comet Tempel 1 (the most accurately measured comet as of this writing) is typical of all comets, then a comet nucleus is about 38% water by mass and has a density of about 0.62 gram per cubic centimeter.4 If the subterranean chamber contained half of the water now in the oceans, then less than one-hundredth of the subterranean water was expelled as comets. 
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With such a small fraction of the available water required, the material that formed comets could have easily come from Earth. 

11. Other/Death and Disaster.  Comets, launched at the onset of the flood, are being steadily removed from the solar system. For centuries after the flood, comets would have been seen much more frequently than today. Some must have collided with Earth, just as Shoemaker-Levy 9 collided with Jupiter in 1994. People living soon after the flood would have seen many comets grow in size and brightness in the night sky over several weeks. Some of those frightening sights would have been followed by impacts on Earth, skies darkened with water vapor dumped by comets, and dramatic stories of destruction. Somehow, memories of these experiences spread worldwide. Early cultures probably learned from their ancestors that comets and their destruction were seen right after the flood, so comets became associated with death and disaster worldwide—hence the word “disaster”: dis (evil) + aster (star). 
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Figure 169: Mascons. Five prominent and dense concentrations of mass are on the side of the Moon that today always faces the Earth. (None on the Moon’s far side is comparable.) This map shows how the Moon’s gravity varies over its surface. Red indicates unusually strong gravity. Obviously, the Moon received five extremely powerful impacts. Rarely would five impacts be concentrated so close to each other unless the impactors were traveling on similar paths and struck the Moon about the same time. 

12. Other/Near Side of Moon. Moonquakes, lava flows, and large multiringed basins are concentrated on the side of the Moon now facing Earth. [See Figure 160 on page 291 and Figure 169.] Before the flood, the Moon’s spin was probably faster. For years after the flood, large rocky debris, launched from Earth and orbiting the Sun, often intersected Earth’s orbit, so many extremely high-velocity impacts occurred during the fraction of the Moon’s orbit in which the Moon traveled in the opposite direction to that debris flow. The largest, most frequent, and most powerful impacts (perhaps occurring in only a few days) probably impacted the Moon’s leading side, altered the Moon’s spin balance, causing the heavily impacted side of the Moon to oscillate like a decaying pendulum swinging above the earth. Eventually, tidal stretching removed most of that spin energy, so the oscillations subsided and the denser, heavier side of the Moon now always faces Earth. (Five large, dense mass concentrations, called mascons, were discovered in 1968 just below the surface on today’s near side of the Moon.102) 

The Moon has been heavily bombarded. If these impacts removed only 2% of the Moon’s orbital energy, the Moon’s preflood orbital period would have been 30 days, as viewed from Earth. A 30-day period, coupled with the preflood 360-day year (as explained on page 159 and Endnote 38 on page 179), would have provided excellent clocks for everyone on Earth—simple, free, visible to all, and standardized worldwide. [See “Did the Preflood Earth Have a 30-Day Lunar Month?” on page 551.] 

Note: From here to page 311, the reader may wish to examine only discussions concerning theories of personal interest. 

Details Relating to the Exploded Planet Theory 

13. Formation Mechanism.  Explosions produce a wide range of fragment sizes. Rock fragments from an exploded planet would vary from the size of dust up to maybe a quarter of the planet itself. The rocks seen in comets and on asteroids are much more uniform in size. Also, comet dust is mixed uniformly within comet ice. How would a planet, before exploding, have dust mixed within its water? 

14. Ice on Moon and Mercury.  It is highly unlikely that trillions of tons of ice from a distant explosion 3,200,000 years ago would still survive and be found in craters on the Moon and Mercury. 

15. Jupiter’s Family.  If comets suddenly formed 3,200,000 years ago, why would the comets in Jupiter’s family now have life spans of only about 12,000 years? 

16. Composition.  If comets formed as this theory claims, why would they have organic matter, including methane and ethane or minerals that forms only in hot scalding liquid water?45 Vegetation and bacteria could not originate in the cold, dim asteroid belt, 2.8 AU from the Sun. This theory does not explain any of the discoveries of the Stardust mission or the six discoveries of the Deep Impact mission listed on page 295. 

17. Small Comets.  Comets originating 2.8 AU or farther from the Sun 3,200,000 years ago would not concentrate small comets at Earth’s orbit today. Certainly, they would not tend to strike Earth ten times more frequently in early November than in mid-January. 

18. Missing Meteorites. If comets are as old as this theory claims, many more iron meteorites should have been found deeper below the Earth’s surface. 

19. Recent Meteor Streams.  See item 9 above. 

20. Crater Ages.  If a planet exploded 3,200,000 years ago, many craters on Earth should have corresponding ages. Even if one accepts evolutionary dating techniques, craters do not cluster at that age, or at any age.103 

21. Other/Scattering.  The total mass of all asteroids is only about 0.044% (about 1/2,300) of Earth’s mass. Combining all asteroids would hardly produce a planet. 

Exploding and dispersing a typical planet requires enormous energy.104 Even if a planet composed of pure TNT suddenly exploded, it would collapse back upon itself because of the large, mutual gravitational attraction of all its pieces. Napier and Dodd have shown that no known chemical, gravitational, or plausible nuclear source of energy appears capable of exploding and scattering any known planet.105 A head-on collision between two planets at 2.8 AU could provide the needed energy but would not evenly disperse comet-size chunks or give them the energy distribution shown in Figure 165 on page 295. 

Details Relating to the Volcanic Eruption Theory 

22. Formation Mechanism, Crystalline Dust.  The giant planets, primarily big balls of frigid gas, have little dust and are too cold to have powerful volcanoes. 

23.  Ice on Moon and Mercury.  Same as item 14. 

24. Random Perihelion Directions, Orbit Directions and Inclinations.  A few, brief, volcanic eruptions from planets or moons would launch primarily prograde comets in specific directions with similar orbital planes and perihelion directions. Instead, about half the long-period comets are retrograde and have randomly oriented orbital planes and perihelions. 

The most violent volcanic eruption seen anywhere in the solar system occurred not on Earth, but on Io (EYE-oh), a moon of Jupiter. The energy released was less than a thousandth of that needed to launch even a few comets from Io. Besides, Io was expelling sulfur dioxide, not water.106 Volcanic eruptions would lose too much energy in passing up through narrow conduits and vents. High pressures can only build up in a solid—not in a gaseous planet. 

25. Small Perihelions.  Long-period comets have perihelions concentrated in the 1–3 AU range. Had they been launched from a giant planet (those lying 5–30 AU from the Sun), their perihelions would be farther from the Sun. 

26. High Loss Rates of Comets.  Vsekhsvyatsky, this theory’s leading advocate, by assuming billions of years of comet accumulation, estimated that at least 1020 grams of comets are expelled from the solar system each year.107 Other cometary material should have been lost by evaporation and collisions. On Earth, all volcanoes combined eject only about 3  × 1015 grams of material into the atmosphere each year.108 Therefore, according to this theory, cometary material is being lost from the solar system thousands of times faster than Earth’s volcanoes are ejecting material only a few miles above Earth’s surface. 

Matter expelled from a planet or moon might later collect gravitationally into a comet if a large amount of it traveled together. However, volcanoes eject small amounts of matter over wide angles. Ejected material must also travel far enough from the planet to have a large sphere of influence. For the giant planets, this is difficult. Jupiter’s escape velocity, for example, is 38 miles per second. Astronomers have never seen matter being permanently expelled from a giant planet. 

27. Composition, Heavy Hydrogen. The giant planets are primarily gas—hydrogen and helium. Those planets do not have the higher concentrations of the heavier elements that are in comets. The ratio of heavy hydrogen to normal hydrogen in comets is 20 times greater than in Jupiter and Saturn. If oxygen, carbon, silicon, magnesium, nitrogen, sodium, and other relatively heavy elements in comets came from any giant planets, they must have come from deep within, where they would sink. Eruptions from deep within gaseous planets would be easily suppressed by viscous drag. If comets came from any giant planets or their barren moons, why would comets have organic compounds, such as methane, ethane, and the amino acid glycine or minerals that form only in the presence of hot liquid water? This theory does not explain any of the six discoveries of the Deep Impact mission listed on page 295. 

28. Small Comets.  See item 17. 

29. Recent Meteor Streams.  See item 9 on page 306. 

Details Relating to the Original Oort Cloud Theory 

30. Formation Mechanism, Heavy Hydrogen.  According to this theory, comets, as well as the rest of the solar system, began as a cloud of dust and gas (including water vapor) orbiting the Sun. If so, the ratio of heavy hydrogen to normal hydrogen in comets should be typical of the rest of the solar system; instead, it is 20 times greater. 

Supposedly, solar radiation never broke apart (or dissociated) the water vapor, because it was shielded by dust particles. Water vapor could then condense as frost on the dust. However, in a virtual vacuum, dust particles coated with ice would have tiny, fixed spheres of influence, so they would not capture each other to form larger clusters—let alone comets—even over billions of years. Instead, rare collisions would scatter particles held together by their weak mutual gravity. No experimental evidence has shown how, in the vacuum of space and in less than several billion years, billions of tons of particles can merge into even one comet—much less 1012 comets. (A similar problem exists for planets.) Also unexplained is how interstellar dust formed. 

31. Ice on Moon and Mercury.  Same as item 14. 

32. Crystalline Dust.  Dust that formed in outer space should be noncrystalline. Comet dust is crystalline, so it did not form in outer space as this theory assumes. 

33. Near-Parabolic Comets.  If comets have been falling in from an Oort cloud for only a few million years, let alone since the solar system supposedly evolved 4.5 billion years ago, many long-period comets should be coming in for the second, third ... or one hundredth time. There is a recognized lack of such comets. [See Figure 165 on page 295.] 

Some believe we do not see second-pass comets because the Oort cloud was perturbed recently. This overlooks the presence of many comets in Jupiter’s family and the absence of a perturbing star.  [See Item 44 below.] 

34. Random Perihelion Directions. If a passing star did stir up the Oort cloud, causing many comets to fall toward the Sun, comet perihelions should cluster on one side of the Sun. Actually, comet perihelions lie on all sides.109 

35. No Incoming Hyperbolic Orbits.  If passing stars or other gravitational disturbances “shake” comets from an Oort cloud, some of those comets should have obvious hyperbolic orbits as they enter the planetary region. None have been reported, so there is probably no Oort cloud. 

Comets that formed around other stars should also be ejected by any passing stars. Such interstellar comets should enter our solar system every year or two—on hyperbolic orbits. Because incoming comets with hyperbolic orbits have never been seen, the formation processes described above probably do not happen. Leading advocates of the Oort cloud theory acknowledge this problem.28 

36. Small Perihelions.  Using the scale in Figure 168 on page 305, visualize comets in an Oort cloud 1/5 mile from the blue circle representing the inner solar system. Perturbations from a passing star that far away would not be precise and delicate enough to cluster comet perihelions inside the tiny blue circle that, on the same scale, is less than an inch in diameter. 

Fernández110 and Weissman111 showed, using Oort cloud theories, that perihelions of near-parabolic comets would not cluster in the 1–3 AU range (inside “the blue dot”), yet they do. Instead, the number of perihelions would increase as their distance from the Sun increases. 

37. Orbit Directions and Inclinations.  Explaining how planets evolved is difficult enough, but at least they have some common features, such as prograde orbits in planes near the ecliptic—all within 30 AU of the Sun. Also, to evolve comets 50,000 AU from the Sun, moving in randomly oriented planes, and with some in retrograde orbits, would require even more mysterious processes. Most long-period retrograde comets that “evolved” into short-period comets should still be retrograde.  Few short-period comets are retrograde. 

Long-period comets are inclined at all angles and rarely become short-period comets. A slight majority of observed long-period comets are retrograde. However, almost all short-period comets are prograde and lie near Earth’s orbital plane. Gravitational interactions with planets might decrease some periods, but are unlikely to change retrograde orbits at all inclinations into prograde orbits near Earth’s orbital plane. 

38. Two Separate Populations.  An Oort cloud only 10,000 AU away would be too tightly bound to the Sun to allow enough stellar perturbations for this theory to work. If the cloud were 50,000 AU away, passing stars and galactic clouds would disperse the Oort cloud in a few billion years. Fernández recommended a distance of 25,000 AU, because it allows the most comets to pass through the inner solar system after 4.5 billion years. Even if that much time were available, only about 1% of the short-period comets we see would be produced. Notice that 25,000 AU is inconsistent with Oort’s 50,000–150,000 AU estimate that gave birth to this theory. 

39. Jupiter’s Family.  Comets falling in from 50,000 AU would reach very high speeds. The only way to slow them down enough to join Jupiter’s family is by gravitational interactions with planets. However, tidal effects would tear most comets apart or fling them out of the solar system. Those that slowed down over many orbits would continually risk colliding with planets and moons while slowly vaporizing with each passage near the Sun. Few comets would survive and join Jupiter’s family. 

Comets in Jupiter’s family have an average life span of only about 12,000 years. They could not have accumulated over millions of years. 

40. Composition.  Same as item 16 on page 307. 

41. Small Comets.  See item 17 on page 307. 

42. Recent Meteor Streams.  See item 9 on page 306. 

43. Crater Ages. If an Oort cloud were populated with about 1012 comets 4.5 billion years ago, the Earth should have been heavily bombarded. The farther back in time, the greater the bombardment rate. Craters or other evidence of this bombardment should be increasingly visible in the deeper sedimentary rock layers, but craters are almost exclusively found in surface layers. 

44. Other/Missing Star.  If a passing star deflected comets in an Oort cloud toward the Sun, where is that star? Our nearest star, Proxima Centauri, is 4.3 light-years away, or 270,000 AU. It, and the two stars gravitationally bound to it, could not have stirred up an Oort cloud, because they are moving toward the Sun, not away from it. A study that projected stellar motion back 10 million years found that no star would have come within 3 light-years of the Sun. Therefore, no star would have stirred up an Oort cloud 0.8–2.4 light-years away during the last 10 million years.112 

45. Other/Stripped Oort Cloud. Clube and Napier have estimated that after 200 million years of travel in its galactic orbit, the solar system should have passed through or near up to 5,000 galactic clouds (molecular clouds) whose mass is about a half million times greater than the Sun. Each cloud’s gravity could be expected to strip away 25-90 percent of an Oort cloud, because the Oort cloud is supposedly so far from the Sun. The Oort cloud should have essentially disappeared long ago.113 (Oort cloud theories have many variations; only the best known are described here.) 

Details Relating to the Revised Oort Cloud Theory 

46. Formation Mechanism, Heavy Hydrogen.  Same as item 30 on page 308. 

47. Ice on Moon and Mercury.  Same as item 14 on page 307. 

48. Crystalline Dust.  Same as item 32 on page 308. 

49. Near-Parabolic Comets.  See item 33. 

50. Random Perihelion Directions.  See item 34. 

51. No Incoming Hyperbolic Orbits.  Same as item 35 on page 308. 

52. Small Perihelions.  Same as item 36 on page 308. 

53. Two Separate Populations.  Short-period comets might be explained if comets formed near the giant planets. However, this would not produce the number of needed near-parabolic comets. The average comet flung out toward an Oort cloud, but not expelled from the solar system, would end up far short of where the Oort cloud supposedly is.114  [See Figure 165 on page 295.] 

54. Jupiter’s Family.  Comets in Jupiter’s family have an average life span of only about 12,000 years. They could not have accumulated over millions of years. 

55. High Loss Rates of Comets.  Several locations for cometary nurseries in the giant-planet region have been proposed. Oort favored the asteroid belt, between Mars and Jupiter, if such a nursery was needed to supply the Oort cloud. Later, Fernández showed that, if comets were born near Jupiter, Jupiter would expel too many from the solar system. To account for today’s high loss rate of comets from an Oort cloud would require 10,000 Earth masses of comets in a Jupiter birthing region 4.5 billion years ago—“too large to consider it dynamically reasonable.”115  Jupiter would have to fling 30 times its mass out to the Oort cloud! No planet’s energy and angular momentum could have done the job.116 

Fernández favored the region between Uranus and Neptune as the place where comets were born and steadily flung out to the Oort cloud. This would require the least amount of cometary birthing material—about 17 Earth masses—or the mass of Neptune. However, Uranus and Neptune would probably not have had the necessary energy and angular momentum. 

Overcrowding is another problem. If so many comets began in the giant planet region, they would often collide and fragment. Only about 5% of the comets needed by an Oort cloud could have been delivered to the Oort cloud.117 

Öpik raised a more serious problem. To form comets in the Uranus-Neptune region and then eject them out to an Oort cloud would require about 100 billion years—20 times the assumed age of the solar system.118 

In 1950, Gerard Kuiper (KI-per) theorized that material that almost formed a planet should still exist beyond Neptune, 35–50 AU from the Sun.119 This region, which some believe is filled with comets, is now called the Kuiper Belt. Kuiper thought that Pluto expelled the nursery’s comets out to the Oort cloud. Later it was learned that Pluto’s mass was much too small for the job. 

Since 1992, ground-based telescopes and the Hubble Space Telescope have detected more than 1,200 large objects in the Kuiper Belt, a region that some had hoped was the source of comets in the solar system and in the Oort cloud. Later, it was realized that these objects were ten times too large (25–1,000 miles in diameter) to be comets and too few in number. A reexamination of that region of the sky by the Hubble Space Telescope has failed to detect a comet reservoir.120 

56. Composition.  Same as item 16 on page 307. 

57. Small Comets.  See item 17 on page 307. 

58. Recent Meteor Streams.  See item 9 on page 306. 

59. Crater Ages.  This theory requires a comet nursery containing at least 1013 comets.121 As the giant planets fling some comets out to an Oort cloud, other comets would frequently bombard Earth from close range. The farther back in time, the greater the bombardment rate. As with the original Oort cloud theory, craters from this intense bombardment should be increasingly visible the deeper one looks in Earth’s sedimentary layers. Instead, craters are almost exclusively found in surface layers. 

60. Other/Missing Star.  Same as item 44 on page 309. 

Details Relating to the Meteor Stream Theory 

61. Formation Mechanism.  Particles colliding in space tend to fragment, not merge.122 Second, even if they always stuck together, they would grow very slowly—on the order of 3 billion years for gas to form particles only 10-5 cm in diameter.123 Third, dust particles that formed this way would be more uniform in size than those in comets. Fourth, colliding ice particles would vaporize the weakly bound ice molecules, destroying, not forming, comets. 

62. Ice on Moon and Mercury.  Same as item 14 on page 307. 

63. Crystalline Dust.  Same as item 32 on page 308. 

64. Random Perihelion Directions, Orbit Directions and Inclinations. Particles in meteor streams were supposedly formed by the same unknown process as particles that now compose planets. If so, meteoroids and comets would have prograde orbits near the ecliptic. However, 53% of the observed long-period comets are in retrograde orbits, and almost all are far from the ecliptic. 

65. Small Perihelions.  Passing stars might perturb long-period comets, but comet perihelions would be scattered—not clustered, as they are, in the 1–3 AU range. 

66. Jupiter’s Family.  Same as item 54 on page 309. 

67. Composition.  Same as item 16 on page 307. 

68. Heavy Hydrogen.  Comets have 20 times more heavy hydrogen than this theory would predict. 

69. Small Comets.  See item 17 on page 307. 

70. Missing Meteorites.  See item 18 on page 307. 

71. Recent Meteor Streams.  See item 9 on page 306. 

72. Other/Scattering.  Solar wind, the Poynting-Robertson effect, perturbations by planets, and tidal effects disperse particles in a meteor stream, preventing them from merging to become a comet. 

As the water in a short-period comet evaporates into the vacuum of space, its dust particles remain in orbits similar to the comet’s orbit. Thus, comets produce meteor streams, not the reverse. 

Details Relating to the Interstellar Capture Theory 

73. Formation Mechanism.  In space, small particles colliding at high speeds rarely stick together. Because these particles have tiny spheres of influence, they should hardly ever capture each other to form larger particles—let alone comets—even over billions of years. Besides, collisions, which would occur only rarely, would be more likely to scatter any grouping of particles held together by their weak mutual gravity than to form larger particles. No experimental evidence has shown how particles could merge or condense in the vacuum of space, or how they would produce such a wide range of sizes. 

Even if billions of dust particles somehow stuck together to form pebbles, each pebble would be a long way from being the size of a comet. As the pebbles fell toward the Sun, their spheres of influence would shrink, not grow. Nor would gases surround each pebble to assist in capture. Therefore, they would not merge into larger clusters to form comets. 

74. Ice on Moon and Mercury.  Same as item 14 on page 307. 

75. Crystalline Dust.  Same as item 32 on page 308. 

76. Random Perihelion Directions, Orbit Directions and Inclinations. If comets formed on a converging axis between the Sun and a colliding dust or gas cloud, as this theory proposes (page 299), perihelions and orbital planes should lie in specific directions; they do not. 

77. Small Perihelions. If long-period comets formed along a converging axis that extended perhaps 50,000 AU from the Sun, many should fall directly into the Sun from a specific direction.  This is not observed. 

78. Jupiter’s Family.  Same as item 39 on page 309. 

79. Composition.  Same as item 16 on page 307. 

80. Heavy Hydrogen.  Same as item 68 on page 310. 

81. Small Comets.  See item 17 on page 307. 

82. Missing Meteorites.  See item 18 on page 307. 

83. Recent Meteor Streams.  See item 9 on page 306. 

Another Possibility: Creation 

Some might say that comets were created along with the Sun, Moon, and stars, but that view cannot by itself qualify as a scientific theory. Good scientific theories relate and explain, through well-established cause-and-effect relationships (the laws of physics), many otherwise strange observations. Little, if any, historical or scientific evidence supports or refutes the proposal that comets were created in the beginning. Such claims raise many questions about strange comet characteristics and patterns. The simplest explanation that is consistent with the laws of physics and explains many diverse, otherwise puzzling, observations is probably the best—regardless of the starting point. [See "How Can the Study of Creation Be Scientific?" on page 410.] 

Final Thoughts 

People are usually surprised at how many theories try to explain comet origins. Ironically, most theories explain the facts better than the theory currently in vogue—the Oort cloud theory. Having only one theory popularized or taught, usually as a fact, leads to its dominance and continuation as the only theory taught—despite a growing number of scientific problems. 

Thomas Kuhn wrote the preeminent book on how science works.124 In it, he shows that such monopolies continue in science, often for centuries, until startling new evidence arises along with a theory that better explains all the evidence. Then, a slow reeducation process begins, accompanied by hostility from those whose income, power, pride, and prestige are rooted in the old theory or paradigm. 

If, as you drove across the country, you found more and more details contradicting your map, you might suspect that you made a wrong turn somewhere. Admitting a mistake may be difficult, and backtracking and finding the correct road can consume time and fuel. In science, paradigm shifts are costly and slow, damage some reputations and businesses, and even destroy major worldviews of certain segments of society. Fundamental changes in thinking are strenuously resisted by some, but are inevitable if the scientific evidence supports those changes. 

Theories must be based on evidence, but new evidence that helps explain comet origins is rare and expensive. In 2014, the European Space Agency hopes to have the Rosetta spacecraft orbit comet Churyumov-Gerasimenko, take measurements, and place instruments on it. If successful, Rosetta will provide the critical information needed to test many theories described in this chapter. The greatest advances in understanding usually come from testing conflicting predictions of better theories.125 This will require landing softly on a comet and sending data and samples back to Earth. 

New evidence spawns new theories, and the testing cycle begins again. However, when only one explanation is taught and seldom questioned, the cycle stops. In science, we should never think we have a final or proven answer. 
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where R is the Earth’s radius and h is the rock’s height above the Earth.
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	Table 16. Bode’s Law 

	  
	  
	Distance (AU) 

	Planet 
	n 
	Predicted 
	Actual 

	Mercury 
	
	0.4 
	0.387 

	Venus 
	0 
	0.7 
	0.723 
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	1 
	1.0 
	1.00 

	Mars 
	2 
	1.6 
	1.52 

	Asteroids 
	3 
	2.8 
	   2.78* 

	Jupiter 
	4 
	5.2 
	5.20 

	Saturn 
	5 
	10.0 
	9.54 

	Uranus 
	6 
	19.6 
	19.17 

	Neptune 
	7 
	38.8 
	30.05 

	Pluto 
	8 
	77.2 
	39.42 

	*Based on the 35 largest asteroids. 


Bode’s law is a simple formula which gives the approximate distance of most planets from the Sun. While Bode’s law has no theoretical justification, it correctly predicted the existence and approximate orbital radius of Uranus (1781), but not Neptune (1846) and Pluto (1930). Also predicted is a planet 2.8 AU from the Sun, which closely corresponds to the average position of most asteroids. This led to the early belief that asteroids are the remains of an exploded planet that once orbited 2.8 AU from the Sun. [For reasons given on page 325, most experts now reject this.] Bode’s formula is[image: image352.jpg]Distance (AU) = 0.4+0.3x2"
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A more accurate approach involves a computer simulation. By examining the 30 recorded consecutive orbits of Halley’s comet, one can see that planetary perturbations change certain orbital elements less than others. (For example, i—the angle of inclination—changes very little from orbit to orbit.) Therefore, changes in each orbital element must be weighted properly when comparing two different orbits.

Next, for all 774 comet sightings, I swapped each true orbital element with the corresponding orbital element of a randomly chosen comet. Then, a count was made of how many of the 299,151 random pairings were as similar as the “strange pairs.” Typically, there were three. In other words, chance can explain about three of the thirteen “strange pairs” shown on page 302. That leaves about nine pairs—or nine comets that were seen on two consecutive orbits.
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where V is its velocity, R is its distance from the center of mass of the solar system, G is the gravitational constant, M is the mass of the solar system, and a is the comet’s semimajor axis.  Eliminating E and solving for V2 gives[image: image357.jpg]v?
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Knowing a comet’s velocity (V), position (R), and semimajor axis (a), we can calculate the mass of the solar system. Consider two possible values of the semimajor axis: a large value (aL) which gives a mass ML, and a small value (aS) which gives a mass MS.  This gives us two equations:[image: image358.jpg]


 

Eliminating V2 and solving for the ratio of the two corresponding masses of the solar system gives [image: image359.jpg]


 

Let’s say R = 1 AU when the comet’s semimajor axis is calculated from trajectory estimates. Comets with an orbital period of 5,000 years have aphelions 585 AU. If 2aL = 50,000 AU and 2aS = 586 AU, then the mass ratio on the left side is only 1.0017. So, if the solar system’s mass is greater than usually assumed by only 17 parts in 10,000 and is concentrated at the center of the solar system, comets thought to be falling in for the first time from 50,000 AU with periods of about 4,000,000 years would have been launched only 5,000 years ago.

As explained on page 301, the extra mass is not concentrated at the center of the solar system. In November 2005, Jon Schoenfield showed that if the mass is spherically distributed 40 AU or more from the Sun, the required extra mass would exceed 70 Jupiters. It is much more likely that the mass is distributed as a hoop or torus. If so, the extra mass is much smaller than 70 Jupiters.
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where G is the gravitational constant. If the planet’s density is greater in its core, as it is for all planets, the energy requirement increases. “Disperse” here means to accelerate each of the planet’s particles to its escape velocity.
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· Part II: Fountains of the Great Deep
· The Origin of Asteroids and Meteoroids
[image: image361.jpg]



Figure 170: Asteroid Ida and Its Moon, Dactyl.  In 1993, the Galileo spacecraft, heading toward Jupiter, took this picture 2,000 miles from asteroid Ida. To the surprise of most, Ida had a moon (about 1 mile in diameter) orbiting 60 miles away! Both Ida and Dactyl are composed of earthlike rock. We now know at least 243 other asteroids have moons; ten asteroids have two moons.1 According to the laws of orbital mechanics (described in the preceding chapter), capturing a moon in space is unbelievably difficult—unless both the asteroid and a nearby potential moon had very similar speeds and directions and unless gases surrounded the asteroid, so the potential moon could be slowed down enough to be captured. If so, the asteroid, its moon, and each gas molecule were probably coming from the same place and were launched about the same time. Within a million years, passing bodies would have stripped the moons away, so these asteroid-moon captures must have been relatively recent. 

From a distance, large asteroids look like big rocks. However, many show, by their low density, that they contain either much empty space or something light, such as water-ice.2 Also, the best close-up pictures of an asteroid show millions of smaller rocks on its surface. Asteroids are literally flying rock piles held together by gravity. Ida, about 35 miles long, does not have enough gravity to squeeze itself into a spherical shape. 

The Origin of Asteroids, Meteoroids, and Trans-Neptunian Objects (TNOs) 

SUMMARY: The fountains of the great deep launched rocks as well as muddy water. As rocks moved farther from Earth, Earth’s gravity became less significant to them, and the gravity of nearby rocks became increasingly significant. Consequently, many rocks, assisted by their mutual gravity and surrounding clouds of water vapor, merged to become asteroids. Isolated rocks in space are meteoroids. Drag forces caused by water vapor and thrust forces produced by the radiometer effect concentrated most smaller asteroids in what is now the asteroid belt. Larger asteroids were acted on longer by more powerful forces which pushed them out beyond Neptune. All the so-called “mavericks of the solar system” (asteroids, meteoroids, comets, and TNOs) resulted from the explosive events at the beginning of the flood. 

Asteroids, also called minor planets, are rocky bodies orbiting the Sun. Ninety percent of them have orbits between the orbits of Mars and Jupiter, a region called the asteroid belt. The largest asteroid, Ceres, is almost 600 miles in diameter and has about one-third the volume of all other asteroids combined. Orbital information is available for some 625,000 asteroids.3 Some that cross Earth’s orbit might do great damage if they ever collided with Earth. 

Two explanations are given for the origin of asteroids: (1) they were the remains of an exploded planet, and (2) a planet failed to evolve completely. Experts recognize the problems with each explanation and are puzzled. The hydroplate theory offers a simple and complete—but quite different—solution that also answers other questions. 

  

Meteorites, Meteors, and Meteoroids 

In space, drifting rocks smaller than an asteroid but larger than a molecule are called “meteoroids.” They are renamed “meteors” as they travel through Earth’s atmosphere, and “meteorites” if they hit the ground. 

Exploded-Planet Explanation. Smaller asteroids are more numerous than larger asteroids, a pattern typical of fragmented bodies. Seeing this pattern led to the early belief that asteroids are the remains of an exploded planet. Later, scientists realized that all the fragments combined would not form one small planet.4 Besides, too much energy is needed to explode and scatter even the smallest planet.  [See Item 21 on page 307.] 

Failed-Planet Explanation.  The most popular explanation today for asteroids is that they are bodies that did not merge to become a planet. Never explained is how, in nearly empty space, matter merged to become these rocky bodies in the first place,5 why rocky bodies started to form a planet but stopped,6 or why it happened primarily between the orbits of Mars and Jupiter. Also, because only vague explanations have been given for how planets formed, any claim to understand how one planet failed to form lacks credibility. [See Items 43–46 on pages 29–31.] Orbiting rocks do not merge to become planets or asteroids unless special conditions are present, which the hydroplate theory provides. [See page 297 and Endnote 17 on page 313.] Today, collisions fragment and scatter asteroids, just the opposite of this “failed-planet explanation.” During the 4,600,000,000 years evolutionists say asteroids have existed, asteroids would have had so many collisions that they should be much more fragmented than they are today.7  

Hydroplate Explanation.  The fountains of the great deep launched rocks and water from Earth. Later, most of those rocks merged within their growing spheres of influence (and with the help of gravity and water vapor) to become asteroids. The size distribution of asteroids does show that at least part of a planet fragmented, but no known energy source is available to explode and disperse an entire Earth-size planet. However, the eruption of so much supercritical water (explained on page 121) from the subterranean chambers could have launched a small percent of the Earth. Astronomers have tried to describe the exploded planet, not realizing they were standing on the remaining 97 ±1% of it—too close to see it.8 

As flood waters escaped from the subterranean chambers, pillars were crushed, because they were forced to carry more and more of the weight of the overlying crust. Also, the almost 10-mile-high walls of the rupture were unstable, because rock is not strong enough to support a cliff more than 5 miles high. As lower portions of the walls were crushed, blocks—some a staggering 200 meters in diameter—were swept up and launched by the jetting fountains. [See Figure 171.] Unsupported rock in the top 5 miles then fragmented. The smaller the rock, the faster it accelerated and the farther it went, just as a rapidly flowing stream carries smaller dirt particles faster and farther. 

Water droplets in the fountains partially evaporated and quickly froze. Large rocks had large spheres of influence which grew as the rocks traveled away from Earth. Larger rocks became “seeds” around which other rocks and ice collected as spheres of influence expanded. Because of aerobraking by all the evaporated water vapor, even more mass concentrated around these “seeds.” [See page 297.]  Clumps of rocks became asteroids. 

.
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Figure 171: Rapidly Spinning Asteroids. Clumps of rocks in space, held together only by their weak mutual gravity, will fly apart if they spin faster than ten times a day. Asteroids larger than 200 meters across never spin faster than ten times a day, so those bodies may be clusters of loose rocks. Asteroids smaller than 200 meters often spin hundreds of times a day. Therefore, they are probably single rocks,9 although it is possible that multiple rocks are held together by ice, acting as a glue. 

The velocities in the fountains of the great deep were large enough to accelerate 200-meter rocks up to and beyond 7 miles per second—Earth’s escape velocity. To accelerate the rocks upward, the jetting fountains had to flow faster than the rocks. That high-velocity flow tumbled, eroded, and rounded each block. [See prediction 37.] 

As shown above, the average spin rate of asteroids is about one rotation per day, the same as Earth’s spin. Each particle of mass launched from Earth carried with it about the same rotational angular momentum as it had before the rupture. Later, as each swarm of particles merged in space to become an asteroid, the various spin rates and directions within a swarm homogenized, so large asteroids typically had earthlike spin rates. Of course, impacts would increase or decrease those rates to some degree. 

PREDICTION 36:   Most asteroids are rock piles, often with ice acting as a weak “glue” inside. Large rocks that began the capture process are nearer the centers of asteroids. Comets, which contain much ice,10 have rocks in their cores.

Four years after this prediction was published in 2001 (In the Beginning, 7th edition, page 220), measurements of the largest asteroid, Ceres, found that it does indeed have a dense, rocky core and primarily a water-ice mantle.11 

On 23 January 2014, it was announced that two jets of water vapor were discovered escaping from Ceres at a combined rate of 13 pounds per second. (With a mass loss rate of 13 pounds per second, wouldn’t you expect that Ceres must be young—certainly not billions of years old?) 

  

PREDICTION 37:   Asteroids spinning faster than ten rotations per day will be found to be single rocks, well-rounded by the hyper-velocity flow that launched them from Earth.

Question 1: Why did some clumps of rocks and ice in space become asteroids and others become comets? 

Imagine living in a part of the world where heavy frost settled each night, but the Sun shone daily. After many decades, would the countryside be buried in hundreds of feet of frost? 

The answer depends on several things besides the obvious need for a large source of water. If dark rocks initially covered the ground, the Sun would heat them during the day, so frost settling on them during the night would evaporate. However, if the sunlight was dim or the frost was thick (so it reflected more sunlight during the day), little frost would evaporate. More frost would accumulate each night. 

Now imagine living on a newly formed asteroid. Its spin would give you day-night cycles. After sunset, surface temperatures would rapidly drop, because small asteroids do not have enough gravity to hold an atmosphere for long. With little atmosphere to insulate the asteroid, the day’s heat would quickly radiate, unimpeded, into outer space. Conversely, when the Sun rose, its rays would have little atmosphere to warm, so temperatures at the asteroid’s surface would rise rapidly. 

As the fountains of the great deep launched rocks and water droplets, evaporation in space dispersed an “ocean” of water molecules and other gases into the inner solar system. Gas molecules that struck the cold side of your spinning asteroid would become frost.12 Sunlight would usually be dim on rocks in larger, more elongated orbits. Therefore, little frost would evaporate during the day, and the frost’s thickness would increase. Your “world” would become a comet. However, if your “world” orbited relatively near the Sun, its rays would evaporate each night’s frost, so your “world” would remain an asteroid. 

In general, heavier rocks could not be launched with as much velocity as smaller particles (dirt, water droplets, and smaller rocks). The heavier rocks merged to become asteroids, while the smaller particles, primarily water, merged to become comets, which usually have larger orbits. No “sharp line” separates asteroids and comets. In fact, some comets are also asteroids and some asteroids are also comets.16 

Question 2: Wasn’t asteroid Eros found to be primarily a large, solid rock? 
A pile of dry sand here on Earth cannot maintain a slope greater than about 30 degrees. If it were steeper, the sand grains would roll downhill. Likewise, a pile of dry pebbles or rocks on an asteroid cannot have a slope exceeding about 30 degrees.  However, 4% of Eros’ surface exceeds this slope, so some scientists concluded that much of Eros must be a large, solid rock. This conclusion overlooks the possibility that ice is present between some rocks and acts as a weak glue—as stated in Prediction 36 above. Ice in asteroids would also explain their low density. Figure 171 gives another reason why asteroids are probably flying rock piles. 

Question 3: Objects launched from Earth should travel in elliptical, cometlike orbits. How could rocky bodies launched from Earth become concentrated in almost circular orbits between Mars and Jupiter? 

Gases, such as water vapor and its components,18 were abundant in the inner solar system for years after the flood. Hot gas molecules striking each asteroid’s hot side were repelled with great force. This jetting action was like air rapidly escaping from a balloon, applying a thrust in a direction opposite to the escaping gas.19 Cold molecules striking each asteroid’s cold side produced less jetting. This type of thrusting, which I call the radiometer effect, was efficiently powered by solar energy and spiraled asteroids outward, away from the Sun, concentrating them between the orbits of Mars and Jupiter. [See Figures 172 and 173.] 
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Figure 172: Thrust and Drag Acted on Asteroids. (Sun, asteroid (large black circle), gas molecules (small blue circles), and orbit are not to scale. The fountains of the great deep launched rocks and muddy water from Earth. The larger rocks, assisted by water vapor and other gases within the spheres of influence of these rocks, captured other rocks and ice particles. Those growing bodies that were primarily rocks became asteroids. 

The Sun heats an asteroid’s near side, while the far side radiates its heat into cold outer space. Therefore, large temperature differences exist on opposite sides of each rocky, orbiting body. The darker the body13 and the slower it spins, the greater that temperature difference. (For example, temperatures on the sunny side of our Moon reach a searing 240°F, while on the dark side, temperatures can drop to a frigid -270°F.)  Also, gas molecules between the Sun and asteroid, especially those coming from very near the Sun, are hotter and faster than those on the far side of an asteroid. Hot gas molecules hitting the hot side of an asteroid bounce off with much higher velocity and momentum than cold gas molecules bouncing off the cold side.  Those impacts slowly expanded asteroid orbits until too little gas remained in the inner solar system to provide much thrust.  The closer an asteroid was to the Sun, the greater the outward thrust.  Gas molecules, concentrated near Earth’s orbit for years after the flood, created a drag on asteroids.  My computer simulations show that this gas could slowly move asteroids from many random orbits into the asteroid belt.14 Thrust primarily expanded the orbits.  Drag circularized orbits and reduced their angles of inclination. 
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Figure 173: The Radiometer Effect. This well-known novelty, called a radiometer, demonstrates the unusual thrust that pushed asteroids into their present orbits. Sunlight warms the dark side of each vane more than the light side. A partial vacuum exists inside the bulb, so gas molecules travel relatively long distances before striking other molecules. On average, gas molecules bounce off the hotter, black side with greater velocity than off the colder, white side. This turns the vanes away from the dark side.15 

The black side also radiates heat faster when it is warmer than its surroundings. This can be demonstrated by briefly placing the radiometer in a freezer. There, the black side cools faster, making the white side warmer than the black, so the vanes turn away from the white side. In summary, the black side gains heat faster when in a hot environment and loses heat faster when in a cold environment. Movement is always away from the warmer side. 

Question 4: Could the radiometer effect push asteroids 1–2 astronomical units (AU) farther from the Sun? 

Each asteroid began as a swarm of particles (rocks, ice, and gas molecules) orbiting within a large sphere of influence. Because a swarm’s volume was quite large, its spin was much slower—perhaps orders of magnitude slower—than it would be once it shrank to become an asteroid. The slow spin produced extreme temperature differences between the hot and cold sides. The cold side would have been so cold that water molecules striking it would tend to stick as frost, thereby adding “fuel” to the developing asteroid. When the swarm rotated 180°, that frost evaporated, adding pressure, and therefore thrust, to the hot side. This cycle (freezing followed by evaporating and thrusting) was probably repeated thousands of times, especially in the larger swarms. 

Because the swarm’s volume was large, the radiometer pressure acted over a large area and produced a large thrust. The swarm’s large thrust and low density caused the swarm to rapidly accelerate—much as a feather placed in a gentle breeze. Also, the Sun’s gravity 93,000,000 miles from the Sun (the Earth-Sun distance) is 1,600 times weaker than Earth’s gravity here on Earth.20 So, pushing a swarm of rocks and debris farther from the Sun was surprisingly easy, because there is almost no resistance in outer space. 

Question 5:  Why are 4% of meteorites almost entirely iron and nickel? Also, why do meteorites rarely contain quartz, which constitutes about 27% of granite’s volume? 

Pillarlike structures were formed in the subterranean chamber when the thicker, denser portions of the crust originally settled onto the chamber floor. [Pages 449–455 describe pillars and how, why, when, and where pillars formed.] Twice daily, during the centuries before the flood, these pillars were stretched and compressed by tides in the subterranean water. This powerful heating process steadily raised pillar temperatures. As explained in Figure 174, temperatures in what are now iron-nickel meteorites once exceeded 1,300°F, enough to dissolve quartz and allow iron and nickel to settle downward and concentrate in the pillar tips.21 Gravitational settling also concentrated iron and nickel in the Earth’s core after the flood began.  [See "Melting the Inner Earth" on pages 561–564.] 

Evolutionists have difficulty explaining iron-nickel meteorites. First, everyone recognizes that a powerful heating mechanism must first melt some of the parent body from which the iron-nickel meteorites came, so iron and nickel can sink and be concentrated. How this could have occurred in extremely cold asteroids drifting in outer space has defied explanation.22 Second, the concentrated iron and nickel, which evolutionists visualize in the core of a large asteroid, must then be excavated and blasted into space. The evidence shows this has not happened.23 
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Figure 174: Hot Meteorites. Most iron-nickel meteorites display Widmanstätten patterns. That is, if an iron-nickel meteorite is cut and its face is polished and then etched with acid, the surface has the strange crisscross pattern shown above. This shows that temperatures throughout those meteorites exceeded 1,300°F.17 Why were so many meteoroids, drifting in cold space, at one time so uniformly hot? An impact would not produce such uniformity, nor would a blowtorch. The brief heating a meteor experiences in passing through the atmosphere is barely felt more than a fraction of an inch beneath the surface. If radioactive decay generated the heat, certain daughter products should be present, but are not. Question 5 explains how these high temperatures were probably reached. 

Question 6:  Aren’t meteoroids chips off asteroids? 

This commonly-taught idea is based on an error in logic. Asteroids and meteoroids have some similarities, but that does not mean that one came from the other. Maybe a common event produced both asteroids and meteoroids. 
Also, four major discoveries suggest that meteoroids came not from asteroids, but from Earth. 

1. By 1975, the Pioneer 10 and 11 spacecraft traveled out through the asteroid belt. NASA expected that the particle detection experiments on board would find 10 times more micrometeoroids in the belt than are present near Earth’s orbit.24 Surprisingly, the number of micrometeoroids diminished as the asteroid belt was approached,25 showing that micrometeoroids are not coming from asteroids but from nearer the Earth’s orbit. [See Figure 180 on page 336.] 

2. A faint glow of light, called the zodiacal light, extends from the orbit of Venus out to the asteroid belt. The light is reflected sunlight bouncing off dust-size particles. This lens-shaped swarm of particles orbits the Sun, near Earth’s orbital plane. (On dark, moonless nights, zodiacal light can be seen best in the spring in the western sky after sunset and in the fall in the eastern sky before sunrise.) Debris chipped off asteroids would have a wide range of sizes and would not be as uniform and fine as the particles reflecting the zodiacal light. Debris expelled by the fountains of the great deep would place fine dust particles in the Earth's orbital plane and would explain zodiacal light.

  

Two Interpretations 

With a transmission electron microscope, Japanese scientist Kazushige Tomeoka identified several major events in the life of one meteorite, which initially was part of a much larger parent body orbiting the Sun. The parent body had many thin cracks, through which mineral-rich water cycled. Extremely thin mineral layers were deposited on the walls of these cracks. These deposits, sometimes hundreds of layers thick, contained calcium, magnesium, carbonates, and other chemicals. Mild thermal metamorphism in this rock shows that temperatures increased before it experienced some final cracks and was blasted into space.27 

Hydroplate Interpretation.  Earth was the parent body of all meteorites, most of which are pillar fragments. [Pages 449–455 describes pillars and how, why, when, and where pillars formed.] Twice a day before the flood, tides in the subterranean water compressed and stretched these pillars. This tidal pumping heated and cracked pillars. Just as water circulates within a submerged sponge that is squeezed and stretched, tidal pumping circulated mineral-laden water within cracks in pillars for years before the flood. Pillar fragments, launched into space by the fountains of the great deep, became meteoroids. ["The Origin of Limestone" chapter on pages 247–252 explains the presence of calcium, magnesium, and carbonates in the water.] In summary, water did it. 

Tomeoka’s (and Most Evolutionists’) Interpretation. Impacts on an asteroid cracked the rock that was to become this meteorite. Ice was deposited on the asteroid. Impacts melted the ice, allowing liquid water to circulate through the cracks and deposit hundreds of layers of magnesium, calcium, and carbonate bearing minerals. A final impact blasted rocks from this asteroid into space.  In summary, impacts did it. 

3. Many meteorites have remanent magnetism, so they must have come from a larger magnetized body. Eros, the only asteroid on which a spacecraft has landed and taken magnetic measurements, has no net magnetic field. If this is true of other asteroids as well, meteorites probably did not come from asteroids.26 If asteroids are flying rock piles, as it now appears, any magnetic fields in the randomly oriented rocks would be largely self-canceling, so the asteroid would have no net magnetic field. Therefore, instead of coming from asteroids, meteorites likely came from a magnetized body, such as a planet. Because Earth’s magnetic field is 2,000 times greater than that of all other rocky planets combined, meteorites probably came from Earth. 

Those who believe that meteorites were chipped off asteroids say this happened millions of years ago. Remanent magnetism decays, so meteorites must have recently broken away from their parent magnetized body. 

PREDICTION 38:   Most rocks comprising asteroids will be found to be magnetized.

4. Meteorites can be divided into three classes: 95% are stones, 4% are irons, and 1% are in an intermediate class, stoney irons—more correctly called pallasites. (Pallasites were discovered in 1794 by German naturalist Peter Simon Pallas.) Stones are rich in the chemical element silicon and the mineral olivine.28 Irons are an iron-nickel mixture that was initially molten. Pallasites formed from a molten iron-nickel mixture injected into or mixed with fragments, primarily of olivine. We know the iron and nickel were molten, because smelting is required to extract and concentrate iron and nickel from the ores or rocks containing those elements. 

Once in a dense, liquid state, the iron-nickel drained downward along cracks. Later, it cooled and solidified as one unit—under special conditions that allowed the separate encasement of millions of olivine crystals. (Figure 175 describes those special conditions.)
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Figure 175: Pallasites. Think how surprised you would be if you saw water frozen in a tank with thousands of ping-pong balls evenly distributed throughout the ice. That would be strange enough, but when sunlight shines through those ping-pong balls, they glow. Pallasites are just as surprising. 

This 22-pound pallasite meteorite is a thin slice of the larger, 925-pound Fukang meteorite that fell in 2000 in the Gobi Desert in China's Xinjiang Province. Sunlight, shining through the olivine crystals, makes them glow—like Sun shining through a stained-glass window. 

Each translucent piece of gem-quality olivine is suspended in a gray, iron-nickel metal that was molten when the olivine grains were encased. This presents a problem. Olivine’s density is about 3.7 grams/cubic centimeter, while the density of iron-nickel is about 7.8 grams/cubic centimeter—more than twice as dense. Why didn’t the low-density olivine float to the top of the dense iron-nickel liquid? 

Obviously, no gravity was acting to separate these particles as the molten iron-nickel froze. Zero gravity means the meteorite, containing molten iron and nickel, was weightlessly drifting in outer space as the freezing occurred. Similar events have previously been described in this book: 

Early during the flood, fluttering hydroplates and pounding pillars crushed rock and slid rock fragments over each other. Friction at those extreme pressures melted the sliding surfaces and injected the denser iron-nickel liquid into cracks below. Many large rocks were swept up by the escaping (extremely hot) supercritical water and launched into outer space by the fountains of the great deep. Then, as the fountains expanded upward, the temperature of the flow dropped to nearly absolute zero (-460°F)—as explained in “Rocket Science” on page 546.  The molten iron-nickel (mixed with what are now gem-quality olivine crystals) quickly froze.28 

Why is the olivine gem-quality and, therefore, so bright? The suspended crystals merged (grew in size) as the iron-nickel solidified in the weightless environment of space—precisely the conditions in which crystals can grow most uniformly and become gem-quality. Thus, light can shine through each of the olivine crystals with minimal distortion, as shown above. 

What provided the heat that melted so much iron and nickel? It is commonly taught that Earth evolved as rocks fell from outer space onto an asteroid-size body that steadily grew over millions of years into today’s Earth. Those impacts supposedly heated the growing Earth so much it became molten, allowing iron and nickel to gravitationally settle to form Earth’s core. [The many reasons this is not true are explained in "Molten Earth?" on page 30.] This common error led to the view that meteorites also impacted and melted large asteroids, so they too formed liquid cores. That is doubtful, because powerful impacts could shatter asteroids (which are just flying rock piles). Also, asteroids are so much smaller than Earth that they rarely receive impacts and they lose heat faster than Earth. (Smaller bodies have a higher surface-to-volume ratio, so they radiate their heat faster into outer space.) This is why asteroids, since their formation, have been cold, and never molten. 

Earth’s mantle is rich in silicon and olivine, and Earth’s core is iron-nickel rich, so pallasites were thought to have come from some core-mantle boundary. Earth was never considered as the parent body for any meteorites, let alone pallasites, because few could have imagined, in their wildest dreams, an energy source that could have launched large rocks at speeds greater than Earth’s escape velocity: 7.0 miles per second (11.2 km/sec).29 Besides, wouldn’t iron meteorites have had to come from Earth’s iron-nickel outer core, 1,800–3,200 miles below Earth’s surface? Therefore, everyone reasoned—incorrectly, it turns out—that meteorites came from much smaller bodies. Asteroids, with a (hoped for) iron-nickel core, seemed to fit the bill, but even then, excavating and launching iron meteorites from an asteroid large enough to possibly have a solid, iron-nickel core was still difficult to imagine.23 

But pallasites present five other problems: 

· Since iron-nickel is more than twice as dense as olivine, how could olivine fragments be embedded in molten iron and nickel? All the olivine should float to the top. [See Figure 175.] 

· The boundary between a silicon-rich mantle and molten iron-nickel core should be extremely thin, even if such a boundary existed in an asteroid. The number of pallasites that could come from that thin boundary would be far less than the 1:4 ratio of pallasites to iron meteorites. 

· Tests on eight pallasites showed that the molten iron-nickel mixture cooled at such diverse rates that they could not have originated at a core-mantle boundary—even in an asteroid.30 Cooling rates at such a boundary would have been quite uniform. However, cooling rates inside rocks of various sizes that were launched by the fountains of the great deep would differ considerably. 

· Some pallasites contain remanent magnetism, showing that the molten metal cooled in the presence of various magnetic fields. Some of those magnetic fields were up to twice as strong as Earth’s field today.31 (There is no direct evidence that any asteroid ever had a magnetic field, although many believe that story.) In the next chapter, you will see that the fluttering hydroplates and pounding pillars produced a steady stream of powerful electrical surges within the crust and pillars. Magnetic fields accompanied each of the billions of electrical surges. 

· Probably no asteroid is big enough to have ever had a molten core, let alone a magnetic field. Yes, 90% of all meteorites show evidence of at least some melting, but that is because they came from the hot subterranean chamber, not from an asteroid in supercold space. Many hypotheses have been proposed to try to solve this long-standing problem: “What heated the asteroids?”32 No clean answer exists, because the heating occurred before the asteroids formed.33
The hydroplate theory solves all five problems. 
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Figure 176: Shatter Cones. When a large, crater-forming meteorite strikes the Earth, a shock wave radiates outward from the impact point. The passing shock wave breaks the rock surrounding the crater into meteorite-size fragments having distinctive patterns called shatter cones. (Until shatter cones were associated with impact craters by Robert S. Dietz in 1969, impact craters were often difficult to identify.) 

If large impacts on asteroids launched asteroid fragments toward Earth as meteorites, a few meteorites should have shatter cone patterns. None have ever been reported. Therefore, meteorites are probably not derived from asteroids. Likewise, impacts have not launched meteorites from Mars.  [For other reasons, see page 340.] 

Twenty-one additional observations either (1) support the proposed explanation that meteoroids and the material that formed asteroids came from Earth, or (2) are inconsistent current theories on the origin of asteroids and meteoroids. 

1. For decades, astronomers have said that asteroids are rocky bodies and comets are dirty snowballs.34 Why then do at least some asteroids have water ice on and inside them?35 [See Prediction 40.] If ice or water vapor came out from inside an asteroid, how did water get inside the asteroid in the first place? How could water (ice or liquid) come from outside asteroids, because almost all are orbiting well within 5 AU of the Sun—way too close for water (liquid or ice) to remain?36 [See "Earth: The Water Planet" on page 30.] 

Answer: some water—and organic matter—formerly on the Earth are now in comets and asteroids; no “sharp line” separates asteroids and comets. 

The hydroplate theory provides the details. As the flood began, muddy water and some organic material were launched from Earth. In the cold vacuum of space, about half of that water quickly evaporated and the remainder froze. Later, gravity (as explained beginning on page 297) formed asteroids and comets from some of that material. Since the flood, almost all ice on asteroid surfaces has sublimated (vaporized), leaving behind a crust of dirt that protects the deeper ice within. If internal ice is suddenly exposed by an impact or by fracturing, water vapor will briefly vent and form a temporary atmosphere for the asteroid. Eventually, that water vapor will either escape or become frost on the asteroid’s surface. Water ice has been discovered on asteroids Themis and Cybele.35 

PREDICTION 39:   Water-ice on asteroids will be rich in deuterium.

PREDICTION 40:   A deep, penetrating impact on a large asteroid, such as Ceres, will release huge volumes of water vapor.  (This prediction has now been confirmed.10)

2. Minerals in meteorites are remarkably similar to those in the Earth’s crust.37 Some meteorites contain very dense elements, such as nickel and iron. Those heavy elements seem compatible only with the dense, rocky planets: Mercury, Venus, Mars, and Earth—Earth being the densest. 

A few asteroid densities have been calculated. They are generally low, ranging from 1.2 to 3.3 gm/cm3. The higher densities match those of the Earth’s crust. The lower densities imply the presence of empty space between loosely held rocks or something light, such as water-ice.38 

PREDICTION 41:   Rocks in asteroids are typical of the Earth’s crust. Expensive efforts to mine asteroids39 to recover strategic or precious metals will be a waste of money.

3. Most meteorites40 contain metamorphosed minerals, showing that they reached extremely high temperatures and pressures, despite a supposed lifetime in the “deep freeze” and weightlessness of outer space. Asteroids have also experienced extreme heating.33 Radioactive decay within such small bodies could not have produced the necessary heating, because too much heat would have escaped from their surfaces. Stranger still, liquid water altered some meteorites41 while they and their parent bodies were heated—sometimes multiple times.42 

Impacts in space are often proposed to explain this mysterious heating throughout an asteroid or meteorite. However, an impact would raise the temperature only for an instant near the point of impact. Before gravel-size fragments from an impact could become uniformly hot, they would radiate their heat into outer space.43 

For centuries before the flood, tidal pumping generated considerable heat within pillars in the subterranean water chamber. [See Question 5 on page 328.] As the flood began, the powerful jetting water launched rock fragments into space—fragments of hot, crushed pillars and rocks from the crumbling walls of the ruptured crust. Those rocks became meteoroids and asteroids. 

4. Tiny, ultrahard diamonds have been found in a meteorite, implying that both the temperature and pressure within the meteorite were greater than that which produced any known diamonds.44 Asteroid impacts in supercold space (almost absolute zero) might produce the pressures needed, but would not produce the necessary temperatures. Meteorites entering Earth’s atmosphere are heated but only on their surface, and their tumbling action would probably not produce the necessary pressure. Pounding pillars in the subterranean chamber would experience both the temperatures and pressures needed to form these superhard diamonds. 

5. Because the material (that later merged to become asteroids) came from Earth, they typically spin in the same direction as Earth—counterclockwise, as seen from the North. However, collisions have undoubtedly randomized the spins of many smaller asteroids in the last few thousand years.45 

6. Some asteroids have captured one or more moons. [See Figure 170.] Sometimes the “moon” and asteroid are similar in size. Impacts would not create equal-size fragments that could capture each other.46 The only conceivable way for this to happen is if a potential moon enters an asteroid’s expanding sphere of influence while traveling about the same speed and direction as the asteroid. If even a thin gas surrounds the asteroid, the moon will be drawn closer to the asteroid, preventing the moon from being stripped away later. An “exploded planet” would disperse relatively little gas. The “failed planet explanation” meets none of the requirements. The hydroplate theory satisfies all the requirements. 

Also, tidal effects, described on pages 542–545, limit the lifetime of the moons of asteroids to about 100,000 years.47 This fact and the problems in capturing a moon caused evolutionist astronomers to scoff at early reports that some asteroids have moons. 
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Figure 177: Comet Hartley 2. On 4 November 2010, the Deep Impact spacecraft passed within 435 miles of Comet Hartley 2 and took this photograph. Hartley 2 has a peanut shape, as does asteroid Itokawa (shown in Figure 178) and some other asteroids and comet nuclei, because they all formed by the same special mechanism. 

Once launched into space by the fountains of the great deep, smaller debris gravitationally merged with large rocks traveling nearby with similar velocities and directions. The relative velocities of merging pairs were very small, because they were launched about the same time and place and with similar directions and speeds. Smaller bodies that came within the spheres of influence of larger rocks would briefly orbit the larger bodies. Then, if the gas in those spheres of influence (gas also launched into the inner solar system) removed enough orbital energy, the larger body would capture the smaller body. Once capture had occurred, aerobraking would decay the orbits and, over weeks to years, the two would gently merge. Eventually, the larger rocks merged with enough matter (swarms of ice, dust, gases, and organic material) that they became large globs. The larger a glob became, the more its sphere of influence grew, so the glob could pull in even more material. Finally, if two large globs gently merged, they became peanut-shaped comets or asteroids. 

If merged bodies have spent much of their lives orbiting close to the Sun, their frozen surface volatiles would have completely evaporated; we call them asteroids. However, if the merged bodies spent little time near the Sun, their volatiles would still be venting today when they passed near the Sun, and we call them comets. This is why asteroids and comets have so many similarities, why a few are catalogued as both comet and asteroid, and why asteroids impacted by space debris will suddenly start venting their frozen internal volatiles. 

What was the source of the organic material? Probably it came from something living, although that is not absolutely necessary. Further space missions will clarify this. Meanwhile, one would be wise to bet that the organics came from life on the preflood Earth, not that organics in space seeded life on Earth. The latter is absurd, because life is so complex, and organisms exposed to space radiations for millions of years would be dead. 

Surprisingly, Hartley 2 is expelling more carbon dioxide (CO2) than water vapor. Undoubtedly, other comets and asteroids once contained frozen CO2 (dry ice). At the low pressures in space, dry ice vaporizes (sublimates) above -110°F. Because Hartley 2, a small comet, is still sublimating, it must be very young. The burning question is where did the CO2 come from?   “The Origin of Limestone” on pages 247–252 explains why the water in the subterranean chamber contained both abundant limestone and dissolved CO2. Consequently, water in the fountains of the great deep—and, therefore, comets and asteroids that later formed from that water—contained abundant CO2. Some still do. 
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Figure 178: Asteroid Itokawa (e-toe-KA-wah). The fountains expelled dirt, rocks, and considerable water from Earth. About half of that water quickly evaporated into the vacuum of space, freezing the remainder. Each evaporated gas molecule became an orbiting body in the solar system. Later, as explained on pages 325–331, asteroids formed. Many are shaped like peanuts. 

Gas molecules captured by asteroids or released by icy asteroids became their temporary atmospheres. Asteroids with thick atmospheres sometimes captured smaller asteroids as moons. If an atmosphere remained long enough, those moons would lose altitude and gently merge gravitationally with their asteroids, forming peanut-shaped asteroids. If an atmosphere dissipates before merging, a moon remains, as shown in Figure 170 on page 324. We see merging (called aerobraking) when a satellite or spacecraft reenters Earth’s atmosphere, slowly loses altitude, and falls to (merges with) Earth.  Without an atmosphere, merging in space becomes almost impossible. 

Japan’s Hayabusa spacecraft traveled alongside asteroid Itokawa for two months in 2005. Itokawa formed from two smaller asteroids with different densities (1,750 kg/m3 and 2,850 kg/m3) that merged.65 Donald Yeomans, a mission scientist and member of NASA’s Jet Propulsion Laboratory, admitted, “It’s a major mystery how two objects each the size of skyscrapers could collide without blowing each other to smithereens. This is especially puzzling in a region of the solar system where gravitational forces would normally involve collision speeds of 2 km/sec [4,500 miles per hour].”66 The mystery is solved when one understands the gentle role that water (and the gases produced) played in the origin of comets and asteroids. 

Notice that a myriad of rounded boulders, some 150 feet in diameter, litter Itokawa’s surface. High velocity water produces rounded boulders; an exploded planet or impacts on asteroids would produce angular rocks. 

The Hayabusa spacecraft landed on asteroid Itokawa, scooped up 1534 tiny rocks (up to 0.18 millimeters in diameter) and returned them to Earth in 2010. The wide range of minerals in those rocks were typical of Earth’s most common minerals, but their chemical elements were quite different from the solar system’s most common chemical elements. Analyses of Itokawa’s minerals show that at some time in the distant past, they reached temperatures of up to 1472°F, which would have been typical of the rocks in the subterranean chambers. Average temperatures on the asteroid itself are about 1,900°F colder!67 

7. Meteorites contain unusual isotopes of the chemical element molybdenum, each isotope having a slightly different atomic weight. If, as evolutionists teach, a swirling cloud of gas and dust mixed for millions of years and produced the Sun, its planets, and meteorites, then each meteorite should have about the same combination of these molybdenum isotopes. Because this is not the case,48 meteorites did not come from a swirling dust cloud or any source that mixed for millions of years. 

(The next chapter, “The Origin of Earth’s Radioactivity,” will explain why different mixes of isotopes are in different meteorites, but for now remember that most meteorites are fragments of crushed pillars and each pillar was subjected to a different isotope-producing environment when the flood began.) 

8. The smaller moons of the giant planets (Jupiter, Saturn, Uranus, and Neptune) are captured asteroids. Astronomers generally accept this conclusion, but do not know how these captures could have occurred.49 

As explained earlier in this chapter, the radiometer effect, powered by the Sun’s energy, spiraled asteroids outward from Earth’s orbit for decades after the flood. Water vapor tended to collect as thick envelopes (temporary atmospheres) around asteroids and planets, causing aerobraking which allowed massive planets to capture asteroids. Without these temporary atmospheres (or some yet to be explained means for removing orbital energy), capture is nearly impossible.50 

Recent discoveries indicate that Saturn’s 313-mile-wide moon, Enceladus (en-SELL-uh-duhs), is a captured asteroid. [See Figure 179.] Asteroids are icy and weak, so those captured by a giant planet experience strong tides. Tidal pumping at Enceladus slowed its spin, especially after it was initially captured by aerobraking and placed in a highly elliptical orbit. All that loss of energy nearly circularized its orbit, generated considerable internal heat, melted ice, and boiled deep reservoirs of water. Because the material for asteroids and their organic matter came recently from Earth, water is still jetting from cold Enceladus’ surprisingly warm south pole, and “dark green organic material”51 is on its surface. The water escaping Enceladus supplies Saturn’s E ring,52 contains salts resembling those in Earth’s ocean waters,53 and is so hot that it is a plasma.54 This loss of internal water has buckled the surface near the geysers as shown in Figure 179. 

The farther Enceladus is (on its elliptical orbit) from Saturn, the more Enceladus’ crust is stretched at its south pole and the more water vapor and ice particles are ejected. Tidal stresses widen and narrow the fractures that connect the tiger stripes to the Lake-Superior-size “ocean” below Enceladus’ crust.55 

But some researchers object.56 They say that the gigawatts of heat generated by tidal pumping should not “keep a global [subsurface] ocean from freezing,”57 let alone melt ice in the first place. What is overlooked is that tidal pumping and internal heating was greatest immediately after asteroid Enceladus was captured as a moon only about 5,000 years ago. Since then, its spin rate has slowed, frictional heating has diminished, and some of that “ocean” may have frozen—but not under Enceladus’ south pole. [To understand tidal heating using an example closer to home, see “Tidal Pumping” on page 121 and pages 553–554.] 
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Figure 179: Enceladus, One of Saturn’s Moons. (Left)  Fountains of salty water (in the form of a hot plasma and micrometer-sized ice crystals) are steadily ejecting from Enceladus’ south pole. The salt concentration is similar to that in Earth’s oceans.53 Can you guess why? Water that fails to escape Enceladus falls back as snow—similar to water that fell back from the fountains of the great deep onto Earth during the global flood. Also, tidal pumping produced by Saturn’s gravity produces the great heat that converts Enceladus’ subsurface water ice into electrically charged plasma jets—just as tidal pumping (from the Sun’s and Moon’s gravity) initiated heating in the preflood subterranean water.This jetting and heating must have begun recently. The fountains on Enceladus also contain “water vapor laced with small amounts of methane as well as simple and complex organic molecules. Surprisingly, the plumes of Enceladus are similar in make-up to many comets.” 58 

(Bottom)  A close-up photo of Enceladus’ south pole shows what NASA calls “tiger stripes,” where at least 30 jets of water erupt up through 80-mile-long cracks in the ice crust. (Those jets are not visible under the lighting conditions of this picture.) Tidal pumping widen and narrow the cracks55 and cause them to slip laterally, showing that an ocean lies below.  As water is expelled from under the south pole, the icy crust wrinkles, like the skin of a dried out, shriveled orange.  Most wrinkles are 500–1,000 feet high; some are 1,600 feet high. 
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9. Mars has two tiny moons, Phobos (FOH-bus), 14 miles in diameter, and Deimos (DEE-mus), 8 miles in diameter. In 2008, a spacecraft passing near Phobos measured its density (1.876 gm/cm3); Phobos contains up to 30% empty space59 or something much lighter than rock, such as water-ice. Asteroids and Phobos have similar low densities. Both moons have similar surface materials as asteroids,60 but different surface materials than Mars. Therefore, Phobos and Deimos probably were not blasted off Mars.61
PREDICTION 42:   Mars’ smaller moon, Deimos, also will be found to have a very low density.

Astronomers would normally conclude that both moons are captured asteroids, except for the inconvenient laws of orbital mechanics which show it is virtually impossible to perturb asteroids from circular orbits in the asteroid belt and place them in circular orbits around Mars.  Astronomers are perplexed. 

However, asteroids did not come from the asteroid belt; they formed from rocks and water (ice) launched from Earth by the powerful fountains of the great deep. Later, the radiometer effect, powered by solar energy, spiraled asteroids out through Mars’ orbit. Asteroids and comets that impacted Mars added liquid water to Mars’ surface and water vapor to its temporarily thickening atmosphere. 

The fountains also placed an ocean of water vapor in the inner solar system. Just as solar wind blows a comet’s tail (gas and fine dust) away from the Sun, most of those particles were eventually blown out beyond the giant planets. Aerobraking by those tiny particles allowed Mars to capture Phobos and Deimos and the giant planets to capture dozens of asteroids as moons. 

Outgassing 

In 1988, the Russian spacecraft, Phobos-2, detected outgassing on Phobos and Deimos,62 just as Enceladus (shown in Figure 179) is still outgassing and as black smokers (shown in Figure 55 on page 124) are still outgassing. Clearly, all this outgassing must have begun far more recently, than millions of years ago. 

This scenario on Mars is largely confirmed by the fact that both of its moons have circular orbits that lie in Mars’ equatorial plane.63 Why? In the years following the flood, Mars’ atmosphere had a very low density but grew temporarily to be thousands of miles thick.64 This facilitated asteroid capture and transferred enough angular momentum from Mars’ rotation to circularized Phobos and Deimos and align them in Mars’ equatorial plane. 

Similar captures of outward spiraling asteroids occurred farther out, placing moons with circular orbits in the equatorial planes of the giant planets.63 Because asteroids did not spiral inward, Venus and Mercury acquired no asteroids as moons. 

10. Some asteroids suddenly develop comet tails, so they are considered both asteroid and comet. The hydroplate theory says that asteroids are weakly joined piles of rocks and ice. If such a pile cracked slightly, perhaps due to an impact by space debris, then internal ice, suddenly exposed to the vacuum of space, would violently vent (sublimate) water vapor and produce a comet tail. The hydroplate theory explains why comets are so similar to asteroids. 

11. A few comets have nearly circular orbits within the asteroid belt. Their tails lengthen as they approach perihelion and recede as they approach aphelion. If comets formed beyond Neptune, it is highly improbable that they could end up in nearly circular orbits in the asteroid belt.68 So, these comets almost certainly did not form in the outer solar system. The hydroplate theory explains how comets (icy rock piles) recently entered the asteroid belt. 

12. If asteroids passing near Earth came from the asteroid belt, too many of them have diameters less than 50 meters,69 and too many have circular orbits.70 However, we would expect this if the rocks that formed asteroids were launched from Earth. 

13. Computer simulations, both forward and backward in time, show that asteroids traveling near Earth have a maximum expected lifetime of only about a million years. They “quickly” collide with the Sun.71 This raises doubts that all asteroids began 4,600,000,000 years ago as evolutionists claim—living 4,600 times longer than the expected lifetime of near-Earth asteroids. 

14. Earth has one big moon and several tiny moons—up to 650 feet in diameter.72 The easiest explanation for the small moons is that they were launched from Earth with barely enough velocity to escape Earth’s gravity. (To understand why the largest of these small moons is about 650 feet in diameter, see Figure 171.) 

15. Asteroids 3753 Cruithne, 2010 SO16, 2002 AA29, and a few others are traveling companions of Earth.73 They delicately oscillate, in a horseshoe pattern, around two points that lie 60° (as viewed from the Sun) forward and 60° behind the Earth but on Earth’s nearly circular orbit. These points, predicted by Lagrange in 1764 are called Lagrange points. They are stable places where an object would not move relative to the Earth and Sun if the object could once occupy either point going at zero velocity relative to the Earth and Sun. But how could a slowly moving object ever reach, or get near, either point? Most likely, it barely escaped from Earth. 

Also, Asteroid 3753 could not have been in its present orbit for long, because it is so easy for a passing gravitational body to perturb it out of its barely stable niche. Time permitting, Venus will pass near this asteroid 8,000 years from now and may dislodge it.74 

16. Jupiter has two Lagrange points on its nearly circular orbit. The first, called L4, lies 60° (as seen from the Sun) in the direction of Jupiter’s motion. The second, called L5, lies 60° behind Jupiter. 

Visualize planets and asteroids as large and small marbles rolling in orbitlike paths around the Sun on a large frictionless table. At each Lagrange point is a bowl-shaped depression that moves along with each planet. Because there is no friction, small marbles (asteroids) that roll down into a bowl normally pick up enough speed to roll back out. However, if a chance gravitational encounter slowed one marble right after it entered a bowl, it might not exit the bowl. Marbles trapped in a bowl would normally stay 60° ahead of or behind their planet, gently rolling around near the bottom of their moving bowl. 

One might think an asteroid is just as likely to get trapped in Jupiter’s leading bowl as its trailing bowl—a 50–50 chance, as with the flip of a coin. Surprisingly, 1068 asteroids are in Jupiter’s leading (L4) bowl, but only 681 are in the trailing bowl.75 This shouldn’t happen in a trillion trials if an asteroid is just as likely to get trapped at Jupiter’s L4 as L5. What concentrated so many asteroids near the L4 Lagrange point? 

According to the hydroplate theory, asteroids formed near Earth’s orbit. Then, the radiometer effect spiraled them outward, toward the orbits of Mars and Jupiter. and Jupiter. Some spiraled through Jupiter’s circular orbit and passed near both Jupiter’s L4 and L5. Asteroids that entered the “L5 bowl” received a forward gravitational tug from Jupiter that tended to pull them out of that bowl, while those that entered the “L4 bowl” received a backward gravitational tug that tended to keep them in the “L4 bowl.” The excess number of asteroids near Jupiter’s L4 is what we would expect based on the hydroplate theory. 

[image: image372.jpg]



Figure 180: Asteroid Belt and Jupiter’s L4 and L5. The size of the Sun, planets, and especially asteroids are magnified, but their relative positions are accurate. About 90% of the 625,000 catalogued asteroids lie between the orbits of Mars and Jupiter, a doughnut-shaped region called the asteroid belt. A few small asteroids cross Earth’s orbit. 

Jupiter’s Lagrange points, L4 and L5, lie 60° ahead and 60° behind Jupiter, respectively. They move about the Sun at the same velocity as Jupiter, as if they were fixed at the corners of the two equilateral triangles shown. Items 15 and 16 explain why so many asteroids have settled near L4 and L5, and why significantly more oscillate around L4 than L5. 

17. Without the hydroplate theory, one has difficulty imagining situations in which an asteroid would (a) settle into any of Jupiter’s Lagrange points (let alone one of Jupiter’s symmetric Lagrange points), (b) capture a moon, especially a moon with about the same mass as the asteroid, or (c) have a circular orbit, along with its moon, about their common center of mass. If all three happened to an asteroid, astronomers would be shocked; no astronomer would have predicted that it could happen to a comet. Nevertheless, an “asteroid” discovered earlier, named 617 Patroclus, satisfies (a)–(c). Patroclus and its moon, Menoetius, have such low densities that they would float in water; therefore, both are probably comets76—dirty, fluffy snowballs. Paragraphs 6, 10, 11, and 16 (above) explain why these observations make perfect sense with the hydroplate theory. 

18. As explained in "Shallow Meteorites" on page 41, meteorites are almost always found surprisingly near Earth’s surface. The one known exception is in southern Sweden, where 40 meteorites and thousands of grain-size fragments of one particular type of meteorite have been found at different depths in a few limestone quarries. The standard explanation is that all these meteorites somehow struck this same small area over a 1–2-million-year period about 480 million years ago.77 

A more likely explanation is that a meteorite launched during the flood did not have quite enough velocity to escape Earth’s gravity. The meteorite fragmented into many pieces as it slammed back into the atmosphere. The pieces embedded themselves at slightly different depths in mushy, recently-deposited limestone layers in what is now southern Sweden.  

19. Light spectra (detailed color patterns, much like a long bar code) from certain asteroids in the outer asteroid belt imply the presence of organic compounds, especially kerogen, a coal-tar residue,78 which probably came from plant life. Life as we know it could not survive in such a cold, radiation-filled region of space, but common organic matter launched from Earth could have been preserved.  

20. Many asteroids are reddish and have light characteristics showing the presence of iron.79 On Earth, reddish rocks almost always imply iron oxidized (rusted) by oxygen gas. If iron on asteroids is oxidized, the oxygen probably came from dissociated water molecules. 

Mars, often called the red planet, derives its red color from oxidized iron. Again, oxygen in the water vapor launched from Earth during the flood probably accounts for Mars’ red color. 

Mars’ topsoil is richer in iron and magnesium than Martian rocks beneath the surface. The dusty surface of Mars also contains carbonates, such as limestone.80 Because meteorites and Earth’s subterranean water contained considerable iron, magnesium, and carbonates, it appears that Mars was heavily bombarded by meteorites and water launched from Earth’s subterranean chamber. [See “The Origin of Limestone” on pages 247–252.] 

Those who believe that meteorites came from asteroids have wondered why meteorites do not have the red color of most asteroids.81 The answer is twofold: (a) as explained on page 329, meteorites did not come from asteroids but both came from Earth, and (b) asteroids contain oxidized iron, as explained above, but meteorites are too small to attract an atmosphere gravitationally. 

21. Mars has relatively little gravity, travels very near the asteroid belt, and has a thin atmosphere. However, Mars should not have any atmosphere if asteroids have been pummeling it for 4.5 billion of years. Evidently, asteroids have not been around for 4.5 billion years.101 

Meteorites Return Home 
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Figure 181: Salt of the Earth. On 22 March 1998, this 2 3/4 pound meteorite landed 40 feet from boys playing basketball in Monahans, Texas. While the rock was still warm, police were called. Hours later, NASA scientists cracked the meteorite open in a clean-room laboratory, eliminating any possibility of contamination. Inside were salt (NaCl) crystals 0.1 inch (3 mm) in diameter and liquid water!82 Some salt crystals are shown in the blue circle, highly magnified and in true color. Bubble (B) is inside a liquid, which itself is inside a salt crystal. Eleven quivering bubbles were found in about 40 fluid pockets. Shown in the green circle is another bubble (V) inside a liquid (L). The horizontal black bar represents 0.005 mm, about 1/25 the diameter of a human hair. 

NASA scientists who investigated this meteorite believe it came from an asteroid, but that is highly unlikely. Asteroids, having little gravity and being in the vacuum of space, cannot sustain liquid water, which is required to form salt crystals. (Earth is the only planet, indeed the only body in the solar system, that can sustain liquid water on its surface.) Nor could surface water (gas, liquid, or solid) on asteroids withstand high-velocity impacts. Even more perplexing for the evolutionist: What is the salt’s origin? 83 

Figure 41 on page 108 illustrates the origin of meteoroids. Dust-sized meteoroids often come from comets. Most larger meteoroids are rock fragments that never merged into a comet or asteroid. 

Much evidence supports Earth as the origin of meteorites. 

· Minerals and isotopes in meteorites are remarkably similar to those on Earth.37
· Some meteorites contain sugars,84 salt crystals containing liquid water,85 and possible cellulose.86 

· Other meteorites contain limestone,87 which, on Earth, forms only in liquid water. [See “The Origin of Limestone” on pages 247–252.]

· Many meteorites contain excess amounts of left-handed amino acids88,89—a sign of once-living matter. [See “Handedness: Left and Right” on page 17.] 

· NASA has found DNA components in 12 meteorites.90
· A few meteorites show that “salt-rich fluids similar to terrestrial brines” flowed through their veins.91 

· Some meteorites have about twice the heavy hydrogen concentration as Earth’s water today.92 As explained in the preceding chapter and in Endnote 89 on page 400, this heavy hydrogen came from the subterranean chambers. About 86% of all meteorites contain chondrules, which are best explained by the hydroplate theory. [See “Chondrules” on page 385.]

· Bacteria fossils have been found in three meteorites.89
· Seventy-eight types of living bacteria have been found in two meteorites after extreme precautions were taken to avoid contamination.93 Bacteria need liquid water to live, grow, and reproduce. Obviously, liquid water does not exist inside meteoroids whose temperatures in outer space are near absolute zero (- 460°F). Therefore, the bacteria must have been living in the presence of liquid water before being launched into space. Once in space, they quickly froze and became dormant. Had bacteria originated in outer space, what would they have eaten?

Meteorites containing chondrules, salt crystals, limestone, water, DNA components, possible cellulose, sugars, living and fossil bacteria, terrestrial-like brines, excess left-handed amino acids and heavy hydrogen, and Earthlike minerals, isotopes, and other components94 implicate Earth as their source—and the fountains of the great deep as the powerful launcher. 

The Tagish Lake Meteorite 

Evolutionists understand how hard it is for most people to believe life evolved on Earth, and the media know how excited the public is with the idea of life evolving on other planets. This may explain why evolutionists and the media are increasingly claiming that life came from outer space. 

The universe is aswarm with the stuff of biology—and it could be seeding life everywhere ... and meteors that landed on Earth have been found to contain amino acids, nucleobases—which help to form DNA and RNA—and even sugars.       (Time Magazine, “Aliens Among Us,” 22 October 2012, pp. 44, 46.) 

Such statements overlook obvious facts and a simple explanation. Let’s look at just one piece of scientific evidence. One of the most studied meteorite falls in modern times occurred at 4:43 PM on 18 January 2000 at Tagish (TA-jis) Lake in northwestern British Columbia, Canada. A meteoroid, estimated to be 112,000 pounds and 13 feet in diameter, struck Earth’s upper atmosphere. About 97% of the rock burned up in the atmosphere; of the rest (3%), some fell onto the frozen lake, greatly reducing the chance of contamination. More than 500 black fragments (totaling 22 pounds) were soon recovered on the ice and later analyzed by an international team of twenty scientists.95 

Organic Matter. Almost 3% (by weight) of these pristine meteorites were complex organic molecules, obviously produced by living organisms: amino acids and long strings of carbon-based compounds. How can this be explained? 

Rocks and organic matter from plants and animals were pulverized and launched by the fountains of the great deep. Some merged to become meteoroids (as well as comets and asteroids). This team of scientists, on the other hand, say they don’t know how it all happened, but speculate that the organic matter already existed between the stars before the solar system and meteorites formed.96 

Same Organic Material in Comet. Organic material in the Tagish Lake Meteorite was so similar to that found in comet Wild 2 that they probably had a common source.97 Evolutionists believe that common source was the massive dust cloud from which the entire solar system, including comets, formed 4.6 billion years ago. A much simpler, closer-to-home explanation is that the common source was life that was on Earth only about 5,000 years ago. 

Organic Transformations. Transformations from one organic form to another occurred within these rocks before they struck Earth’s atmosphere. It was most likely caused by hydrothermal alterations. Evolutionists, admitting that these transformations were unexpected,98 visualize them occurring on some asteroid, which is ridiculous. Neither high temperatures nor high pressures would be present on an asteroid. In the laboratory, hot, high-pressure water can produce such transformations, exactly the conditions present during the early days of the flood. 

Some organic molecules were mirror images of each other. Liquid water can produce such transformations.99 

Water Soluble Compounds. Scientists discovered that many organic compounds inside the Tagish Lake meteorite had been dissolved in water before the meteorite struck Earth’s atmosphere. How could that be? 

Liquid water on Earth did the dissolving and then the rocks and organic material were launched into space. Liquid water and organic matter almost never exist in outer space—let alone get close enough together for the water to slowly dissolve the organic matter. 

Neutron Enrichment. These meteorites were rich in hydrogen-2, carbon-13, and nitrogen-15 (instead of the normal hydrogen-1, carbon-12, and nitrogen-14).100 Why? As will be explained in the next chapter, when the flood began, these elements absorbed neutrons from the sea of neutrons generated in the fluttering crust. With no specifics or evidence, evolutionists believe these neutron-heavy isotopes formed in the interstellar medium more than 4.6 billion years ago. 

Clays. Small amounts of clays are found in these meteorites. Clays are produced by water acting on rock—either slowly over a long time or violently over a short time. High pressure water escaping violently and supersonically from the subterranean chamber produced these clays in rocks swept up in the fountains of the great deep. 

Although asteroids are hundreds of degrees too cold to sustain liquid water, evolutionists believe that liquid water on asteroids produced the clays over millions of years and, later, impacts on asteroids chipped off the rocks that remarkably traveled to Earth to become meteorites. 

Water on Mars  

Discoveries of water on Mars are now so common that the subject has become the butt of jokes among planetary scientists: “Congratulations—you’ve discovered water on Mars for the 1,000th time!102 

With so much evidence that water has flowed on Mars, astronomers face a dilemma: Mars’ thin atmosphere and cold temperatures could never have sustained liquid water.103 They now admit two problems: “We don’t know where the water comes from [and] how does it get replenished.”104 The answers are obvious to readers of this chapter: 

1. Asteroids and comets delivered that water to Mars. (All asteroids and comets formed at the beginning of the flood, from the rocks and water launched by all the fountains of the great deep.) 

2. Mars’ water does not need to be replenished, because so much water was delivered, and it happened recently (only about 5,000 years ago). Therefore, Mars’ water has had little time to escape. 

Mars, because of its distance from the Sun, is cold, averaging at least -80°F (112°F below freezing).  One might think that any liquid water on Mars would quickly freeze, especially at Mars’ low atmospheric pressures.105 However, comparisons of detailed photographs show that water has flowed on Mars within the last few years106—and today, during Martian summers, saltwater appears to flow out of equatorial facing slopes!107  How could that be?108
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Figure 182: Erosion Channels on Mars. These channels frequently originate in scooped-out regions, called amphitheaters, high on a crater wall. On Earth, where water falls as rain, erosion channels begin with narrow tributaries that merge with larger tributaries and, finally, “rivers.” Could impacts of comets or icy asteroids have formed these craters, gouged out amphitheaters, and melted the ice—each within seconds? Mars, whose average equatorial temperature is colder than the average temperature in Antarctica, would need a heating source, such as impacts, to produce liquid water. 

Did the liquid water originally come from below Mars’ surface or above? Many say that subsurface water on Mars migrated upward for hundreds of miles to the surface. However, that would not carve erosion gullies on parts of crater walls, as shown in Figure 182, or on a Martian crater’s central peak. Besides, the water would freeze a mile or two below the surface.109 Even volcanic eruptions on Mars would not melt water fast enough to release the estimated 10–1,000 million cubic meters of water per second needed to cut each stream bed.110 (This exceeds the combined flow rate of all of Earth’s rivers that enter an ocean.)   

The salty water came from above. Soon after Earth’s global flood, the radiometer effect spiraled asteroids out to the asteroid belt, just beyond Mars. This gave asteroids frequent opportunities to collide with Mars. Comets also impacted Mars. When an icy impact occurred, the impactor’s kinetic energy became heat energy, melted some ice, gouged out a crater, and kicked up into Mars’ thin atmosphere large amounts of debris mixed with water (liquid, ice crystals, and vapor). Then, the dirt and salt-water mixture settled back to the surface in vast layers of thin sheets—strata—especially around the crater. 

Mars has water-ice at its poles.111 At various latitudes, impact craters sometimes expose thin ice layers a foot or so beneath the surface.112 Mars’ stream beds usually originate on parts of crater walls instead of in ever smaller tributaries as on Earth.113 Martian drainage channels and layered strata are found at almost 200 isolated locations.114 Most gullies are on crater slopes at high latitudes115—extremely cold slopes that receive little sunlight. One set of erosion gullies is on the central peak of an impact crater.116 

Icy asteroids and comets bombarding Mars released liquid water, which often pooled inside craters or flowed downhill and eroded the planet’s surface.117 (Most liquid water soaked into the soil and froze.) Each impact was like the bursting of a large dam here on Earth. Brief periods of intense, hot rain and localized flash floods followed.118 These Martian hydrodynamic cycles quickly “ran out of steam,” because Mars receives little heat from the Sun. While the consequences were large for Mars, the total water was small by Earth’s standards—about twice the water in Lake Michigan. 

Today, when meteorites strike icy soil on Mars, some of that ice melts. Liquid water then flows down the crater wall, leaving the telltale gullies that have shocked the scientific community.106 

During Martian summers, rising equatorial and mid-latitude temperatures, although below 32°F (0°C), can melt frozen saltwater. Even today, water appears to be draining down 25°–40° slopes in streams that are up to 1,800 feet long and 1–15 feet wide! (Those dark drainage streaks slowly disappear in the fall and winter, only to begin growing the next spring.) Therefore, that liquid must contain dissolved salts that lower the water’s freezing point. Other clues have narrowed the type of dissolved salts to chlorides (sodium, magnesium, or calcium).107 With so much liquid water draining at lower latitudes, that water must have been placed there recently.127 (When liquid water evaporates on Mars, it ends up near the poles as frost.) 

PREDICTION 43:   Most sediments taken from layered strata on Mars and returned to Earth will show that they were deposited through Mars’ atmosphere, not through water. (Under a microscope, water deposited grains have nicks and gouges, showing that they received many blows as they tumbled along stream bottoms. Sediments deposited through an atmosphere receive few nicks.)

PREDICTION 44:   As has been discovered on the Moon and apparently on Mercury, frost, rich in heavy hydrogen, will be found within asteroids and in permanently shadowed craters on Mars. [See pages 296 and 305.]

Are Some Meteorites from Mars? 

Widely publicized claims have been made that 150 meteorites from Mars have been found. With international media coverage in 1996, a few scientists also proposed that one of these meteorites, named ALH84001, contained fossils of primitive life. Later studies rejected that claim. 

The wormy-looking shapes discovered in a meteorite [supposedly] from Mars turned out to be purely mineralogical and never were alive.119
Those 150 meteorites are presumed to have come from the same place, because they contain similar ratios of three types of oxygen: oxygen weighing 16, 17, and 18 atomic mass units. (That presumption is not necessarily true, is it?) A chemical argument then indirectly links one of those meteorites to Mars, but the link is more tenuous than most realize.120 That single meteorite had tiny glass nodules containing dissolved gases. A few of those gases (basically the noble gases: argon, krypton, neon, and xenon) had the same relative abundances as those found in Mars’ atmosphere in 1976. (Actually, a later discovery shows that the mineralogy of these meteorites differs from that of almost all Martian rock.121) Besides, if two things are similar, it does not mean that one came from the other. Similarity in the relative abundances of the noble gases in Mars’ atmosphere and in one meteorite may be because those gases originated in Earth’s preflood subterranean chamber.122 Rocks and water from the subterranean chamber may have transported those gases to Mars. 

Could those 150 meteorites have come from Mars? To escape the gravity of Mars requires a launch velocity of 3 miles per second. Additional velocity is then needed to transfer to an orbit intersecting Earth, 34–236 million miles away. Supposedly, one or more asteroids slammed into Mars and blasted off millions of meteoroids. Millions are needed, because less than one in a million123 would ever hit Earth, be large enough to survive reentry, be found, turned over to scientists, and analyzed in detail. Besides, if meteorites can come to Earth from Mars, many more should have come from the Moon—but haven’t.124 Furthermore, all the so-called Martian meteorites are magnetic,125 whereas Mars has no magnetic field. 

For an impact to accelerate, in a fraction of a second, any solid from rest to a velocity of 3 miles per second requires such extreme shock pressures that much of the material would melt, if not vaporize.126 All 150 meteorites should at least show shock effects. Some do not. Also, Mars should have at least six giant craters if such powerful blasts occurred, because six different launch dates are needed to explain the six age groupings the meteorites fall into (based on evolutionary dating methods). Such craters are hard to find, and large, recent impacts on Mars should have been rare. 

Then there are energy questions. Almost all impact energy is lost as shock waves and ultimately as heat. Little energy remains to lift rocks off Mars. Even with enough energy, the fragments must be large enough to pass through Mars’ atmosphere. To see the difficulty, imagine throwing a ball high into the air. Then, visualize how hard it would be to throw a handful of dust that high. Atmospheric drag, even in Mars’ thin atmosphere, absorbs too much of the smaller particles’ kinetic energy. Finally, for large particles to escape Mars, the expelling forces must be focused, as occurs in a gun barrel or rocket nozzle. For best results, this should be aimed straight up, to minimize the path length through the atmosphere. 

A desire to believe in life on Mars produced a type of “Martian mythology” that continues today. In 1877, Italian astronomer Giovanni Schiaparelli reported seeing grooves on Mars. The Italian word for groove is “canali”; therefore, many of us grew up hearing about “canals” on Mars—a mistranslation. Because canals are man-made structures, people started thinking about “little green men” on Mars. 

In 1894, Percival Lowell, a wealthy, amateur astronomer with a vivid imagination, built Lowell Observatory primarily to study Mars.  Lowell published a map showing and naming Martian canals, and wrote several books: Mars (1895), Mars and Its Canals (1906), and Mars As the Abode of Life (1908). Even into the 1960s, textbooks displayed his map, described vegetative cycles on Mars, and explained how Martians may use canals to convey water from the polar ice caps to their parched cities. Few scientists publicly disagreed with the myth, even after 1949 when excellent pictures from the 200-inch telescope on Mount Palomar were available. Those of us in school before 1960 were directly influenced by such myths; almost everyone has been indirectly influenced. 

Artists, science fiction writers, and Hollywood helped fuel this “Martian mania.” In 1898, H. G. Wells wrote The War of the Worlds telling of strange-looking Martians invading Earth. In 1938, Orson Welles, in a famous radio broadcast, panicked many Americans into thinking New Jersey was being invaded by Martians. In 1975, two Viking spacecraft were sent to Mars to look for life. Carl Sagan announced, shortly before the tests were completed, that he was certain life would be discovered—a reasonable conclusion, if life evolved. The prediction failed. In 1996, United States President Clinton read to a global television audience, “More than 4 billion years ago this piece of rock [ALH84001] was formed as a part of the original crust of Mars. After billions of years, it broke from the surface and began a 16-million-year journey through space that would end here on Earth.” “... broke from the surface ...”?  The myth is still alive. 

The Origin of Trans-Neptunian Objects (TNOs) 

A trans-Neptunian object (TNO) is any minor planet orbiting the Sun at a greater average distance than Neptune. Powerful telescopes can see and precise orbits are known for 1,346 TNOs that are usually 30–1500 miles in diameter. At least 70,000 TNOs, each larger than 62 miles (100 kilometers) in diameter, are unseen, but detected by their gravity. 

“There are at least 70,000 TNOs with diameters larger than 100 km in the 30-50 AU [doughnut-shaped] region.”128 
This doughnut-shaped region, 30–50 AU from the Sun, is called the “Kuiper belt.” It contains about 70% of all TNOs—those that generally have circular orbits in the plane of the ecliptic. According to the hydroplate theory (as you will see), TNOs began as large asteroids, but spiraled out beyond Neptune. About 30% of the TNOs were perturbed by the giant planets; they are in the “scattered disk.” 

Recall that the asteroid belt—another doughnut shaped region—contains 90% of all conventional asteroids (those in the inner solar system). Those in the asteroid belt were not scattered as they spiraled outward, but “ran out of steam” when they were about 2.8 AU from the Sun. 

With only a few exceptions, TNOs are larger than the asteroids in the inner solar system. Did their large size allow them to spiral much farther out to their doughnut-shaped region (the Kuiper belt) before they “ran out of steam?” (TNOs have a total weight of about 0.03 Earth masses.129) 

Reddish, Similar to Asteroids. In 1992, TNOs began to be discovered and their common characteristics identified. Planet Pluto, discovered in 1930, fits these characteristics, so it can be considered both a TNO and (for historical reasons) a planet. [See “Is Pluto a Planet?” on page 30.] Like Mars and many asteroids, TNOs are often reddish in color,130 probably due to surface rocks containing oxidized (rusted) iron. The oxygen may have come from the water (H2O) launched from Earth by the fountains of the great deep. [See Item 20 on page 336.] 

Moons, Similar to Asteroids. Many TNOs, like asteroids, have moons,131 a fact that baffles astronomers who, in general, had scoffed at the possibility that even an asteroid could have a moon. That scoffing ended in 1993 when spacecraft began photographing moons orbiting asteroids. [See Figure 170 on page 324.] Pluto, currently the second largest TNO, has five known moons! 

How could TNOs acquire moons? Capturing a moon beyond Neptune’s orbit should be almost impossible; too much empty space (more than 5 AU on average) separates adjacent bodies. A potential moon, falling millions of miles toward a TNO, would almost certainly be traveling too fast to be captured as a moon; it would whip around the TNO and speed away as fast as it fell in. To capture a moon, other gravitational bodies must be near the TNO (and in just the right place at the right time) to slow the potential moon down—but again, too much empty space lies between adjacent bodies to expect that other bodies would be near the TNO. Besides, how could Pluto have hung onto its five moons? Gravitational perturbations by so many potential moons whipping by Pluto would have stripped off its moons. Many TNO pairs of similar size, called wide binaries, orbit each other, but at a distance that should have been even harder to capture!132,133 

Growth. A far more difficult problem is growing an asteroid to the size of a TNO. An asteroid must capture not just a few rocks, but millions—a mind-boggling task considering how difficult it is to capture only a few rocks as moons.133,134 

Low Density, Similar to Asteroids. The density of a TNO of known size can be calculated if it has a moon whose orbital period and orbital radius are known. Most of those TNOs are unusually light, similar to asteroids. For example, Pluto’s density is 2.0 gm/cm3. Therefore, TNOs contain considerable empty space and/or ice. (If a TNO were a solid rock, its density would be about 3.0 gm/cm3.)135 

Resonances. Many TNOs complete exactly one orbit for every two orbits of Neptune, or two orbits for every three orbits of Neptune. Obviously, those TNOs interacted strongly with Neptune’s gravity to produce those resonances, but today most TNOs are too far from Neptune to do so. Were TNOs once much closer to Neptune? 
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Figure 183: The Orbital Parameter . 

The Orbital Parameter . At least twelve TNOs are unique in that they have large eccentricities (very elongated orbits), higher angles of inclination, and will travel 75–1000 AU from the Sun, much farther than all other known TNOs. Surprisingly, all twelve have similar values for the characteristic called “the argument of the perihelion ().”136 Figure 183 shows what  represents. It is one of six numbers, called orbital parameters (or orbital elements) used to specify an orbit about the Sun. Why would all twelve of the most distant TNOs currently known have similar values of ? That seems as unlikely as rolling twelve dice and have each be a six. 

Astrophysicist Megan E. Schwamb, writing in Nature primarily about two of these twelve TNOs (Sedna and 2012 VP113), explains the problem this discovery presents. 

The two objects [Sedna and 2012 VP113] have similar values for one of their orbital parameters: the angle [] between the point of perihelion and where the orbit crosses the plane of the Solar System [from south to north]. Interestingly, the most distant [TNOs], with semimajor axes greater than 150 AU and perihelia beyond Neptune, also seem to have values for such angles comparable to those of Sedna and 2012 VP113. Such clustering of orbital angles seems to be unexplainable by the gravitational influence of Neptune alone. This result may be the first hint we have of an identifiable signature of the ... formation mechanism [for TNOs]. If true, any formation mechanism proposed for the origin of Sedna and 2012 VP113 [and the other ten most distant TNOs] will need to explain this orbital structure.137 [my emphasis] 

What can explain these twelve TNOs, and might one explaination also account for the tens of thousands of other TNOs? (Notice that Schwamb and Nature’s editors seem to know of no satisfactory explanation for TNOs.) 

Theories for the Origin of Trans-Neptunian Objects 

The Hydroplate Theory. Asteroids have already been explained, beginning on page 325, but some asteroids were larger than what is typically seen in the inner solar system with telescopes and spacecraft. For four reasons, the larger asteroids spiraled out beyond Neptune and became TNOs. 

First, each asteroid began as a growing swarm of rocks, ice, and gas orbiting within the sphere of influence of a large “seed” rock. As its sphere of influence grew, it pulled in more mass and grew even more. Larger swarms intercepted more of the Sun’s radiation, especially for a few years after the flood. As explained earlier, the Sun’s gigantic energy produced the thrust that spiraled swarms and asteroids outward. 

Second, larger swarms had more gravity, so they could hang on more firmly to their gases. Those gases were heated on the day side and, therefore, reached higher pressures than gases on the frigid night side. As long as gases remained, the swarms acted as Carnot [CAR-no] engines,138 delivering thrust from the greater pressure pushing the swarms away from the Sun. The difference between the heat absorbed by the swarm and the heat rejected (one-half rotation cycle later) became thermodynamic work—thrust acting through a distance. As each body moved farther from the Sun, its gases cooled, so were even less likely to escape. For example, Pluto still has a thin, but very cold (-382°F or 43 K) atmosphere. 

Third, larger swarms spun more slowly, for the same reason the skater shown on page 152 spins more slowly when her arms are outstretched. The swarm’s slower spin makes the daylight side hotter, and the night side colder. Greater temperature differences provide greater thrust and efficiency, just as engines produce more power and have greater efficiency if they operate between higher hot temperatures and colder cold temperatures. These effects also added orbital angular momentum as explained in Endnote 19, allowing the swarm to spiral outward beyond the orbit of Neptune. [For details, see: Ralph D. Lorenz and Joseph N. Spitale, “The Yarkovsky Effect as a Heat Engine,” Icarus, Vol. 170, July 2004, pp. 229–233.] 

Fourth, a swarm also acted as a solar sail. Photons (particles of light) from the Sun transfer their momentum to orbiting objects they strike. Solar sails are now propelling some spacecraft, and someday may send future spacecraft to a nearby star. Today’s solar sails are not much larger than a living-room rug, but a swarm of rocks, ice, and gas would have been thousands of times larger—and provided thousands of times more thrust to steadily accelerate the swarm. 

Each individual transfer [of a photon’s momentum to a solar sail] amounts to no more than a mosquito’s breath, but over time that breath accumulates to a steady wind that a spacecraft can ride just as a sailboat rides the wind on Earth. After 100 days, a solar sail could reach 14,000 kilometers per hour; after three years it could be zipping along at 240,000 kilometers per hour. At that rate it could get to Pluto in less than five years, rather than the nine years [normally required using jet propulsion].139 

After a few years, smaller asteroids lost their gas; most of those asteroids settled into the asteroid belt. However, larger asteroids could hang on to their cooling gases which continued to provide thrust; they became TNOs. 

At least twelve of the outward spiraling TNOs passed close enough to Neptune to receive a gravity boost. Because Neptune travels very near the ecliptic plane, the gravity boost flung each of these twelve TNOs through that plane, giving them fairly high but differing angles of inclination, large eccentricities, and  values of almost zero (or 180°) depending on whether the TNOs approached Neptune’s orbital plane from below (or above). 

Since then, several forces slowly rotated the perihelions of all TNOs (not just these twelve) thereby slowly changing their values of 140 Because these twelve TNOs had nearly the same value of  after their gravity boost soon after the flood (a few thousand years ago), their similar values of shifted together and today are  = 340 ± 55°. Had these twelve TNO been orbiting for millions or billions of years, these same forces would have randomized the values for . 

  

Thrust Estimates 

If gas (or atmospheric) pressure could push a swarm out beyond Neptune, should we expect to see a similar outward movement of Earth? No. Here’s why. 

Swarms were large. For example, particles less than 7,500 miles from the center of Pluto’s swarm and 1 AU from the Sun were more attracted gravitationally to the swarm than to the Sun. Therefore, Pluto’s swarm was about twice (7,500/4,000 ª 2) the diameter of Earth during its early spiral outward, so the swarm intercepted four times (22 = 4) more solar energy than Earth. 

Captured energy is useless unless it is converted to work—in this case outward movement (or thrust). The Carnot efficiency (referred to on page 342) for producing outward thrust of Pluto’s slowly spinning swarm was about 100 times greater than that of Earth.146 

The more massive an object, the less a given force can accelerate it. Earth is 460 times more massive than Pluto. Therefore, Pluto’s swarm early in its spiral received about 200,000 (4×460×100ª200,000) times more outward acceleration from solar energy than Earth. While this outward acceleration on the Earth is too small to be detected (and for most purposes is insignificant), it is some small number greater than zero. Soon after the flood, Pluto’s outward accelerating would have been 200,000 times greater than that small number. Because displacements grow exponentially over time from accelerations, Pluto and other TNOs moved great distances. 

As you might expect, many swarms, trying to spiral out beyond Neptune, were intercepted by Jupiter, Saturn, or Uranus, pulled apart by tidal forces, and given gravity boosts.141 These bodies, called centaurs (after the mythical man/horse creatures) resemble both asteroids and comets.142 One centaur, Chariklo, has icy rings.143 So far, the rings appear to be young (a few thousand years old).144 An estimated 44,000 centaurs are larger than 1 kilometer (0.6 mile). All are unstable, because they cross the orbits of the giant planets and frequently collide or are ejected by those giants. Therefore, centaurs are quite young. 

How young? Horner, et al. have simulated centaur orbits both forward and backward in time and found that centaurs have a half-life of about 2,700,000 years.145 This means they are probably younger than 10,000,000 years and could be much younger—such as a few thousand years. They could not be what evolutionists claim is the age of the solar system—4,500,000,000 years. 

The Evolution of the Solar System Theory. Sedna, 2012 VP113, and the other ten distant and highly eccentric TNOs should not be where they are—out beyond the Kuiper belt and the outer edge of the solar system. 

To all intents and purposes, in the current architecture of the Solar System, Sedna and 2012 VP113 should not be there. These objects are in a no-man’s-land between the giant planets and the [hypothetical] Oort cloud where nothing in the known configuration of the modern day Solar System could have emplaced them.147 

Evolution theories do not explain how the tens of thousands of TNOs formed. 

Pluto may be the most famous resident of this frozen [TNO] netherworld, but other objects in this sparsely populated region stand out for their bewildering variety of shapes, colors, densities and orbits. ... Astronomers don’t yet have a complete picture of the Kuiper belt, and new riddles ... .148 

This bewilderment comes from not understanding the flood. Mike Brown, a leading discoverer of TNOs, remarked when learning of Sedna’s location so far from the Sun (532 AU on average): 

There’s nothing in the solar system today that can put [Sedna] in this orbit.” [Sedna] just blew our minds. ... there had to be something different about the solar system in the past.149 

The distribution of these objects [TNOs] exhibits prominent nonrandom features that cannot be readily explained by the current model of the solar system.150 

Evaluation of Evidences vs. Theories.   Table 17 compares these two competing theories. My subjective judgments are coded in green, yellow, and red circles, similar to what is seen in other chapters. You are encouraged to make your own evaluation using either the above information or other available sources.

	Table 17.  Origin of Trans-Neptunian Objects (TNOs) 

	  
	Theories 

	
	Hydroplate Theory 
	Evolution of Solar System 

	Evidence  to  be  Explained 
	Mechanism for Forming TNOs 
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	Nearly Identical Values for  
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	Twelve Extremely Distant TNOs 
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	Resonances 
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	Young Centaurs 
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	Centaur with Rings 
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	Low Density 
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	Redness 
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	Wide Binaries 
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	Explained by theory. 
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	Theory has moderate problem with this item. 
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	Theory has serious problems with this item. 


Final Thoughts 

As with the 24 other major features listed on page 111, we have examined the origin of asteroids, meteoroids, and TNOs from two directions: “cause-to-effect” and “effect-to-cause.” 

Cause-to-Effect. Given the three assumptions listed on page 120, consequences naturally followed: subterranean water became supercritical, the fountains of the great deep erupted; large rocks, muddy water, and water vapor were launched into space; gravity and gas assembled asteroids; and gas pressure powered by the Sun’s energy (the radiometer effect) herded small asteroids into the asteroid belt and large asteroids out beyond Neptune. Isolated rocks still moving in the solar system are meteoroids. 

Effect-to-Cause. We considered twenty-one effects (pages 332–336), each incompatible with present theories on the origin of asteroids and meteoroids. Each effect was evidence that large volumes of rocks and water vapor were launched from Earth. 

Working both from cause-to-effect and effect-to-cause is similar to untangling a large ball of twisted and knotted string. Progress is faster when both ends of the string can be used. Too often in science we use only “one end.” 

Portions of Part III will examine this global flood from a third direction: historical records from claimed eyewitnesses. All three perspectives reinforce each other, illuminating in different ways this catastrophic event. 
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· Part II: Fountains of the Great Deep
· The Origin of Earth's Radioactivity
[image: image402.jpg]



Figure 184: What Is a Plasma? In addition to the three familiar states of matter—solid, liquid, and gas—there is plasma, which constitutes at least 99.9% of the matter in the visible universe. Plasma is like a hot gas, but contains a vast but nearly equal number of free positive and negative electrical charges. It is the material of stars and thinly permeates our solar system, our galaxy, and the universe. Visible examples of plasma on earth include the glowing material inside a neon sign, a welder’s arc, and a lightning bolt. Fortunately, the earth has little plasma. 

During a thunderstorm, clouds build up electrical charges which differ from those in the solid earth below. If that electrical difference (or voltage) becomes large enough, air along one or more paths breaks down into flowing electrons and positive charges—atoms and molecules that have lost electrons. They collide with and heat other air molecules, stripping away more electrons and leaving behind an extremely thin trail of flowing electrical charges. Near each branch of the lightning bolt, intensely heated air expands so fast that it makes a loud crack, whose rumbling echoes are thunder. 

Electrical breakdown can also occur in solids and liquids. Breakdown begins when a powerful voltage removes an electron from a neutral atom, giving the atom a positive charge. This positive charge and freed electron, flowing as a plasma, accelerate in opposite directions, collide with other atoms, knock out more electrons, and, yes, occasionally produce new chemical elements!2 So much heat is generated from collisions that even more atoms lose electrons.A plasma flow is like an avalanche of snow; once it begins, it continues as long as there are flowing electrical charges (loose snow) and the voltage (steep mountain) remains high enough. Within the fluttering granite crust at the beginning of the flood, the piezoelectric effect (which will be explained later) generated high enough voltages to initiate plasma flows—electrical breakdowns—within the crust and the production of new chemical elements (many radioactive) by fusion. 
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Figure 185: Arcs and Sparks at the Sandia National Laboratory. Electrical charges flowing within plasma act as if they are flowing in trillions of nearly parallel, closely packed wires. Each moving charge creates a magnetic field that cuts across nearby “wires,” producing a force that steadily squeezes charges toward each other. (This same force drives electric motors.) A high burst of current3 through parallel wires produces a powerful force, called the Z-pinch, which pinches the wires together. In the Z-pinch machine above, the electrical surge vaporizes the wires and creates a plasma. The Z-pinch then tends to fuse atomic nuclei together. Nuclear engineers at Sandia are using this extremely powerful compressive force in plasmas to try to make a fusion reactor. If this or other technologies succeed, the world will have inexhaustible amounts of cheap, clean electrical energy.4 This chapter will show that gigantic electrical discharges within the earth’s crust during the global flood quickly produced earth’s radioactivity and—based on today’s extremely slow decay rates—billions of years’ worth of radioactive decay products. 

	A helpful introduction to this chapter is Bryan Nickel’s 37-minute, partially animated, Power Point presentation.  It can be seen at
www.youtube.com/watch?v=iFDPKD1KbdM 


The Origin of Earth’s Radioactivity 

SUMMARY:  As the flood began, stresses in the massive fluttering crust generated huge voltages via the piezoelectric effect.1 For weeks, powerful electrical surges within earth’s crust—much like bolts of lightning—produced equally powerful magnetic forces that squeezed (Faraday’s Law) atomic nuclei together into highly unstable, superheavy elements. Those superheavy elements quickly fissioned and decayed into subatomic particles and various isotopes, some of which were radioactive. 
Each step in this process is demonstrable on a small scale. Calculations and other evidence show that these events happened on a global scale.5 To quickly understand what happened, see “Earthquakes and Electricity” on page 363 and Figures 187 and 196, and 192–194. 

Evolutionists say earth’s radioactive material evolved in stars and their exploded debris. Billions of years later, the earth formed from that debris. Few of the theorized steps can be demonstrated experimentally. Observations on earth and in space support the hydroplate explanation and refute the evolution explanation for earth’s radioactivity. 

To contrast and evaluate two radically different explanations for the origin of earth’s radioactivity, we will first explain some terms. With that background, new and surprising experimental evidence will become clear. Next, the two competing theories will be summarized: the hydroplate theory and the chemical evolution theory. Readers can then judge for themselves which theory better explains the evidence. First, we need to understand a few terms concerning the atom. 

The Atom.  Descriptions and models of the atom differ. What is certain is that no model proposed so far is completely correct.6 Fortunately, we need not consider these uncertainties here. Let us think of an atom as simply a nucleus surrounded by one or more shells—like layers of an onion. Each shell can hold a certain number of negative charges called electrons. (The innermost shell, for example, can hold two electrons.) The tightly packed, vibrating nucleus contains protons, each with a positive charge, and neutrons, with no charge. (Protons and neutrons are called nucleons.) 

An atom is small. Two trillion (2,000,000,000,000, or 2 × 1012 ) carbon atoms would fit inside the period at the end of this sentence. A nucleus is even smaller. If an atom were the size of a football field, its nucleus—which contains about 99.98% of an atom’s mass—would be the size of a tiny seed! Electrons are smaller yet. An electron is to a speck of dust as a speck of dust is to the earth! 

Atoms of the same chemical element have the same number of protons. For example, a hydrogen atom has one proton; helium, two; lithium, three; carbon, six; oxygen, eight; iron, 26; gold, 79; and uranium, 92. Today, earth has 94 naturally occurring chemical elements.7 

A carbon-12 atom, by definition, has exactly 12.000000 atomic mass units (AMU). If we could break a carbon-12 atom apart and “weigh” each of its six protons, six neutrons, and six electrons, the sum of their masses would be 12.098940 AMU—which is 0.098940 AMU heavier than the carbon-12 atom itself. To see why an atom weighs less than the sum of its parts, we must understand binding energy.  

   

	Table 19.   Mass of Carbon-12 Components 

	Subatomic
Particle 
	Charge 
	Mass of Each
(AMU) 
	Mass of All Six
(AMU) 

	proton 
	positive 
	1.007276 
	6.043656 

	neutron 
	none 
	1.008665 
	6.051990 

	electron 
	negative 
	0.000549 
	0.003294 

	  
	  
	TOTAL: 
	      12.098940 

	A carbon-12 atom’s mass is exactly 12.000000 AMU—by definition.         

In building a carbon-12 atom from 6 protons, 6 neutrons, and 6 electrons: 

          Loss of Mass (m) = 12.098940 - 12.000000  =  0.098940 AMU 

          Gain of Binding Energy (E)  =  0.098940 AMU × c2 

                          E                   =         m                    c2 
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Figure 186: Binding Energy.  When separate nucleons (protons and neutrons) are brought together to form a nucleus, a tiny percentage of their mass is instantly converted to a large amount of energy. That energy (usually measured in units of millions of electron volts, or MeV) is called binding energy, because an extremely strong force inside the nucleus tightly binds the nucleons together—snaps them powerfully together—producing a burst of heat. 

For example, a deuterium (hydrogen-2) nucleus contains a proton and a neutron. Its nucleus has a total binding energy of about 2.2 MeV, so the average binding energy per nucleon is about 1.1 MeV. If two deuterium nuclei merge to become helium, 2.2 MeV + 2.2 MeV of binding energy are replaced by helium-4’s average binding energy of 7.1 MeV per nucleon, or a total of 4 x 7.1 MeV.  The gain in binding energy becomes emitted heat. This merging of light nuclei is called fusion. The Sun derives most of its heat by the fusion of deuterium into helium.8 The peak of the binding energy curve (above) is around 60 AMU (near iron), so fusion normally9 merges into nuclei lighter than 60 AMU. The fusion of elements heavier than 60 AMU absorb energy. 

Fission is the splitting of heavy nuclei. For example, when uranium fissions, the sum of the binding energies of the fragments is greater than the binding energy of the uranium nucleus, so energy is released. Fission (as well as fusion) can be sustained only if energy is released to drive more fission (or fusion). 

     

Binding Energy. When a nucleus forms, a small amount of mass is converted to binding energy, the energy emitted by the nucleus when protons and neutrons bind together. It is also the energy required to break (unbind) a nucleus into separate protons and neutrons. 

The closer the mass of a nucleus is to the mass of an iron or nickel nucleus (60 AMU), the more binding energy that nucleus has per nucleon. Let’s say that a very heavy nucleus, such as a uranium nucleus weighing 235.0 AMU, splits into two nuclei weighing 100.0 AMU and 133.9 AMU and a neutron (1.0 AMU). The 0.1 AMU of lost mass is converted to energy, according to Einstein’s famous equation, E = m c2, where c is the speed of light (186,000 miles per second) and E is the energy released when a mass m is converted to energy. The energy is great, because c2 is huge. (For example, when the atomic bomb was dropped on Hiroshima, only about 700 milligrams of mass—about one-third the mass of a U.S. dime—was converted to energy.) Nuclear energy is usually released as kinetic energy. The high velocity fragments generate heat as they slow down during multiple collisions. 

Stated another way, a very heavy nucleus sometimes splits, a process called fission. (Fission may happen spontaneously, or when a heavy nucleus is hit by a neutron, or even a high-energy particle of electromagnetic radiation, called a photon.) When fission occurs, mass is lost and energy is released. Likewise, when very light nuclei merge (a process called fusion), mass is lost and energy is released. In an atom bomb, uranium or plutonium nuclei split (fission). In a hydrogen bomb, hydrogen nuclei merge (fuse) to become helium. 

Fission inside nuclear reactors produces many free neutrons. Water is an excellent substance for absorbing the energy of fast neutrons and thereby producing heat, because water is cheap and contains so much hydrogen. (A hydrogen atom has about the same mass as a neutron, so hydrogen quickly absorbs a fast neutron’s kinetic energy.)  The heat can then boil water to produce steam that spins a turbine and generates electricity. 

Isotopes. Chemical elements with the same number of protons but a different number of neutrons are called isotopes. Every chemical element has several isotopes, although most are seen only briefly in experiments. Carbon-12, carbon-13, and carbon-14 are different isotopes of carbon. All are carbon, because they have 6 protons, but respectively, they have 6, 7, and 8 neutrons—or 12, 13, and 14 nucleons. The number of protons determines the chemical element; the number of neutrons determines the isotope of the element. 

Radioactivity. Most isotopes are radioactive; that is, their vibrating, unstable nuclei sometimes change spontaneously (decay), usually by emitting fast, very tiny particles—even photons (particles of light) called gamma rays. Each decay, except gamma emission, converts the nucleus into a new isotope, called the daughter. One type of radioactive decay occurs when a nucleus expels an alpha particle—a tight bundle of two protons and two neutrons, identical to the nucleus of a helium atom. In another type of decay, beta decay, a neutron suddenly emits an electron and becomes a proton. Electron capture is the reverse of beta decay; that is, an atom’s electron enters the nucleus, combines with a proton, and converts it into a neutron. Few scientists realize that on rare occasions heavy nuclei will decay by emitting a carbon-14 nucleus (14C).13 This calls into question the basic assumptions of the radiocarbon dating technique, especially when one understands the origin of earth’s radioactivity. [See "How Accurate Is Radiocarbon Dating?" on pages 472–475.] 

Radioisotopes. Radioactive isotopes are called radioisotopes. Only about 65 naturally occurring radioisotopes are known. However, high-energy processes (such as those occurring in atomic explosions, atomic accelerators, and nuclear reactors) have produced about 3,000 different radioisotopes, including a few previously unknown chemical elements. 

Decay Rates. Each radioisotope has a half-life—the time it would take for half of a large sample of that isotope to decay at today’s rate.  Half-lives range from less than a billionth of a second to many millions of trillions of years.14 Most attempts to change decay rates have failed. For example, changing temperatures between -427°F and +4,500°F has produced no measurable change in decay rates. Nor have accelerations of up to 970,000 g, magnetic fields up to 45,000 gauss, or changing elevations or chemical concentrations. 

However, it was learned as far back as 1971 that high pressure could increase decay rates very slightly for at least 14 isotopes.15 Under great pressure, electrons (especially from the innermost shell) are squeezed closer to the nucleus, making electron capture more likely. Also, electron capture rates for a few radioisotopes change in different chemical compounds.16 

Beta decay rates can increase dramatically when atoms are stripped of all their electrons. In 1999, Germany’s Dr. Fritz Bosch showed that, for the rhenium atom, this decreases its half-life more than a billionfold—from 42 billion years to 33 years.17 The more electrons removed, the more rapidly neutrons expel electrons (beta decay) and become protons. This effect was previously unknown, because only electrically neutral atoms had been used in measuring half-lives.18 

Decay rates for silicon-32 (32Si), chlorine-36 (36Cl), manganese-54 (54Mn), and radium-226 (226Ra) depend slightly on earth’s distance from the Sun.19 They decay, respectively, by beta, beta, alpha, and electron capture. Other radioisotopes seem to be similarly affected. This may be an electrical effect or a consequence of neutrinos20 flowing from the Sun. 

Patents have been awarded to major corporations for electrical devices that claim to accelerate alpha, beta, and gamma decay and thereby decontaminate hazardous nuclear wastes. However, they have not been shown to work on a large scale. An interesting patent awarded to William A. Barker is described as follows:21 

Radioactive material is placed in or on a Van de Graaff generator where an electric potential of 50,000 – 500,000 volts is applied for at least 30 minutes. This large negative voltage is thought to lower each nucleus’ energy barrier. Thus alpha, beta, and gamma particles rapidly escape radioactive nuclei. 

While these electrical devices may accelerate decay rates, a complete theoretical understanding of them does not yet exist, they are expensive, and they act only on small samples. However, the common belief that decay rates are constant in all conditions should now be discarded. 

We can think of a large sample of a radioisotope as a slowly-leaking balloon with a meter that measures the balloon’s total leakage since it was filled. Different radioisotopes have different leakage rates, or half-lives. (Stable isotopes do not leak; they are not radioactive.) 

Some people may think that a balloon’s age can be determined by dividing the balloon’s total leakage by its leakage rate today. Here, we will address more basic issues: What “pumped up” all radioisotopes in the first place, and when did it happen? Did the pumping process rapidly produce considerable initial leakage—billions of years’ worth, based on today’s slow leakage rates? 
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Figure 187: Valley of Stability. Each of the more than 3,100 known isotopes is defined by two numbers: the number of protons (P) and the number of neutrons (N). Think of each isotope as occupying a point on a horizontal P–N coordinate system. There, each isotope’s stability can be represented by a thin, vertical bar: tall bars for isotopes that decay rapidly, shorter bars for isotopes with longer half-lives, and no vertical bars for stable isotopes.10  Almost 300 stable isotopes lie far below the curved orange line, near the diagonal between the P axis and the N axis, in what is called the valley of stability. 

Almost all isotopes represented by the high, flat “plateau” are hypothetical and have never been seen, but if they ever formed, they would decay instantly. Most of the thousand or so isotopes briefly observed in experiments lie near the edge of the “cliff” looking down into the valley. Those on the steep slope have half-lives of seconds to billions of years. Stable isotopes are down on the valley floor. 

Notice how the valley curves toward the right.11 Light, stable nuclei have about the same number of protons as neutrons (such as carbon-12 with six protons and six neutrons); heavy nuclei that are stable have many more neutrons than protons. A key point to remember: if we could squeeze several light, stable nuclei together to make one heavy nucleus, it would lie high on the proton-heavy side of the valley and be so unstable that it would quickly decay. 

For example, if some powerful compression or the Z-pinch (described in Figure 185 on page 356) suddenly merged (fused) six stable nuclei near point A, the resulting heavy nucleus would briefly lie at point B, where it would quickly decay or fission—fragment into high velocity pieces. Merged nuclei that were even heavier—superheavy nuclei—would momentarily lie far beyond point B, but would decay (or spontaneously fission11) instantly. If the valley of stability were straight and did not curve, stable nuclei that fused together would form a heavy nucleus that could still be stable (i.e., would still lie on the valley floor). Nuclei near C that fission will usually produce neutron-heavy products. As you will see, because the valley curves, we have radioactivity—another key point to remember. (Soon, you will learn about the “strong force” which produces binding energy and causes the valley to curve.) 

If all earth’s nuclei were initially nonradioactive, they would all have been at the bottom of the curved valley of stability. If, for weeks, chaotic discharges of electrons, driven by billions of volts of electricity, pulsed through the earth’s crust, radioactive isotopes and their decay and fission products would quickly form. (How this happened will be explained later.) We can think of these new isotopes as being scattered high on the sides of the valley of stability. 

It would be as if a powerful explosion, or some sudden release of energy, blasted rocks up onto the steep sides of a long valley. Most rocks would quickly roll back down and dislodge somewhat unstable rocks that were only part way up the slope. Today, rocks rarely roll down the sides of the valley. Wouldn’t it be foolish to assume that the rubble at the bottom of this valley must have been accumulating for billions of years merely because it would take billions of years for all that rubble to collect at the very slow rate rocks roll down today? 

Neutron Activation Analysis. This routine, nondestructive technique can be used to identify chemical elements in an unknown material. Neutrons, usually from a nuclear reactor, bombard the material. Some nuclei that absorb neutrons become radioactive—are driven up the neutron-heavy side of the valley of stability. [See Figure 187 on page 360.] The decay characteristics of those “pumped up” nuclei then help identify the atoms present. 

Neutron Stars. When a very massive star begins to run out of hydrogen and other nuclear fuels, it can collapse so suddenly that almost all its electrons are driven into nuclei. This produces a “sea of neutrons” and releases the immense energy of a supernova. What remains near the center of the gigantic explosion is a dense star, about 10 miles in diameter, composed of neutrons—a neutron star. 

The Strong Force. Like charges repel each other, so what keeps a nucleus containing many protons from flying apart? A poorly understood force inside the nucleus must be acting over a short distance to pull protons (and, it turns out, neutrons, as well) together. Nuclear physicists call this the strong force. Binding energy, described on page 358, is the result of work done by the strong force. 

Two nuclei, pushed toward each other, initially experience an increasing repelling force, called the Coulomb force, because both nuclei have positive charges. However, if a voltage is accelerating many nuclei in one direction and electrons are flowing between them in the opposite direction, that repelling force is largely neutralized. Furthermore, both positive and negative flows will produce a reinforcing Z-pinch. [See Figure 185 on page 356.] If the voltage driving both flows is large enough, the Z-pinch brings the two nuclei close enough together so that the strong force merges them into one large nucleus.22 

If the Z-pinch acts over a broad plasma flow, many nuclei could merge into superheavy nuclei—nuclei much heavier than any chemical element found naturally. Most merged nuclei would be unstable (radioactive) and would rapidly decay, because they would lie high on the proton-heavy side of the valley of stability. [See Figure 187 on page 360.] 

While the strong force holds nuclei together and overcomes the repelling Coulomb force, four particular nuclei are barely held together: lithium-6 (6Li), beryllium-9 (9Be), boron-10 (10B), and boron-11 (11B). Slight impacts will cause their decay.23 The importance of these fragile isotopes will soon become clear. 

Free Neutrons. Neutrons in a nucleus rarely decay, but free neutrons (those outside a nucleus) decay with a half-life of about 14.7 minutes! Why should a neutron surrounded by protons and electrons often have a half-life of millions of years, but, when isolated, have a half-life of minutes? 24 This is similar to what Fritz Bosch discovered: An intense electric field will strip electrons surrounding heavy nuclei. The atoms become so unstable that they throw themselves apart, and their decay rate accelerates, sometimes a billionfold.

Nuclear Combustion 

Since February 2000, thousands of sophisticated experiments at the Proton-21 Electrodynamics Research Laboratory (Kiev, Ukraine) have demonstrated nuclear combustion33 by producing traces of all known chemical elements and their stable isotopes.34 In those experiments, a brief (10-8 second), 50,000 volt, electron flow, at relativistic speeds, self-focuses (Z-pinches) inside a hemispherical electrode target, typically 0.5 mm in diameter. The relative abundance of chemical elements produced generally corresponds to what is found in the earth’s crust. 

... the statistical mean curves of the abundance of chemical elements created in our experiments are close to those characteristic in the Earth’s crust.35 

Each experiment used one of 22 separate electrode materials, including copper, silver, platinum, bismuth, and lead, each at least 99.90% pure. In a typical experiment, the energy of an electron pulse is less than 300 joules (roughly 0.3 BTU or 0.1 watt-hour), but it is focused—Z-pinched—onto a point inside the electrode. That point, because of the concentrated electrical heating, instantly becomes the center of a tiny sphere of dense plasma. 

With a burst of more than 1018 electrons flowing through the center of this plasma sphere, the surrounding nuclei (positive ions) implode onto that center. Compression from this implosion easily overcomes the normal Coulomb repulsion between the positively charged nuclei. The resulting fusion produces superheavy chemical elements, some twice as heavy as uranium and some that last for a few months.36 All eventually fission, producing a wide variety of new chemical elements and isotopes. 

For an instant, temperatures in this “hot dot” (less than one ten-millionth of a millimeter in diameter) reached 3.5 × 108 K—an energy density greatly exceeding that of a supernova! The electrodes ruptured with a flash of light, including x-rays and gamma rays. [See Figure 189.] Also emitted were alpha and beta particles, plasma, and dozens of transmuted chemical elements. The total energy in this “hot dot” was about four orders of magnitude greater than the electrical energy input! However, as explained in Figure 186 on page 358, heat was absorbed by elements heavier than iron that were produced by fusion. Therefore, little heat was emitted from the entire experiment. The new elements resulted from a “cold repacking” of the nucleons of the target electrode.37 

Dr. Stanislav Adamenko, the laboratory’s scientific director, believes that these experiments are microscopic analogs of events occurring in supernovas and other phenomena involving Z-pinched electrical pulses.38 

The Proton-21 Laboratory, which has received patents in Europe, the United States, and Japan, collaborates with other laboratories that wish to verify results and duplicate experiments. 
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Figure 188: Preparing for a Demonstration of Nuclear Combustion at the Proton-21 Laboratory. 
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Figure 189: Ruptured Electrode. This disk (0.02 of an inch in diameter) is a slice of one of the thousands of electrodes that ruptured when a self-focused, relativistic electron beam pinched into a “hot dot” that was only 4 billionths of an inch in diameter. The temperature of that dot was 630,000,000°F ! But remember, the dot was microscopic. Its heat energy was only enough to melt a piece of rock a few millimeters in diameter. [See “Chondrules” on page 385.] 

Carbon-14.  Each year, cosmic radiation striking the upper atmosphere converts about 21 pounds of nitrogen-14 into carbon-14, also called radiocarbon. Carbon-14 has a half-life of 5,730 years. Radiocarbon dating has become much more precise, by using Accelerator Mass Spectrometry (AMS), a technique that counts individual carbon-14 atoms. AMS ages for old carbon-14 specimens are all about 5,000 years. [See “How Accurate Is Radiocarbon Dating?” on pages 472–475.] AMS sometimes dates the same materials that were already dated by older, less-precise radiometric dating techniques. In those cases, AMS ages are usually 10–1000 times younger.25 

Argon.  About 1% of earth’s atmosphere (not counting water vapor) is argon, of which 99.6% is argon-40 and only 0.3% is argon-36. Both are stable. Today, argon-40 is produced almost entirely by electron capture in potassium-40. In 1966, Melvin Cook pointed out the great discrepancy in the large amount of argon-40 in our atmosphere, the relatively small amount of potassium-40 in the earth’s crust, and its slow rate of decay (half-life: 1.3 billion years). 

The earth would have to be about 1010 years old [10 billion years, twice what evolutionists believe] and the initial 40K [potassium-40] content of the earth about 100 times greater than at present ... to have generated the 40Ar [argon-40] in the atmosphere.26 

Since Cook published that statement, estimates of the amount of 40K in the earth have been increased. Also, a glaring contradiction remains. Despite geophysicists’ efforts to juggle the numbers, the small amount of 40K in the earth is not enough to have produced the fourth most abundant gas in the atmosphere (after nitrogen, oxygen, and water vapor). If 40Ar has been produced by a process other than the slow decay of 40K, as the evidence indicates, then the potassium-argon and argon-argon dating techniques, the most frequently used radiometric dating techniques,27 become useless, if not deceptive. 

Likewise, Saturn’s icy moon Enceladus has little 40K but is jetting too much 40Ar into space from its south pole. Enceladus would need a thousand times its current rock content consisting of the most favorable types of meteorites to explain all this 40Ar.28 Even with that much 40K, how would the argon rapidly escape from the rock and be concentrated? In the previous chapter, evidence was given suggesting that Enceladus and other irregular moons in the solar system were captured asteroids, whose material was expelled from Earth by the fountains of the great deep. Might all this 40Ar have been produced in the subterranean chamber during the early days of the flood? Enceladus also contains too much deuterium—about the same amount as in almost all comets and more than ten times the concentration in the rest of the solar system.29 This was explained in the comet chapter as one of seventeen major reasons for concluding that the material in comets was launched from Earth by the fountains of the great deep. 

One final point: Micrometeorites and solar wind add at least seven times more 36Ar than 40Ar to earth’s atmosphere. Therefore, those sources provided little of the earth’s 40Ar,30 because, as stated above, our atmosphere has about 300 times more 40Ar than 36Ar. 

Potassium-40 and Carbon-14. Potassium-40 is the most abundant radioactive substance in the human body and in every living thing. (Yes, your body is slightly radioactive!) Fortunately, potassium-40 decays by expelling an electron (beta decay) which is not very penetrating. Nevertheless, when potassium-40 decays it becomes calcium, so if the tiny electron “bullet” didn’t damage you, the sudden change from potassium to calcium could be quite damaging—almost as if a screw in a complex machine suddenly became a nail. While only one ten-thousandth of the potassium in living things is potassium-40, most has already decayed, so living things were at greater risk in the past. How could life have evolved if it had been radioactive?” 

That question also applies for the rare radioactive isotopes in the chemical elements that are in DNA, such as carbon-14. DNA is the most complex material known. A 160-pound person experiences 2,500 carbon-14 disintegrations each second, almost 10 of which occur in the person’s DNA! [See “Carbon-14” on page 480.] 

The answer to this question is simple. Life did not evolve, and earth’s radioactivity was not present when life began. Earth’s radioactivity is a consequence of the flood. [See "Mutations" on page 9.] 

Zircons. Zircons are tiny, durable crystals about twice the thickness of a human hair. They usually contain small amounts of uranium and thorium, some of which is assumed to have decayed, at today’s very slow rates, to lead. If this is true, zircons are extremely old. For example, hundreds of zircons found in Western Australia would be 4.0–4.4 billion years old. Most evolutionists find this puzzling, because they have claimed that the earth was largely molten prior to 3.9 billion years ago!31 These zircons also contain tiny inclusions of quartz, which suggests that the quartz was transported in and precipitated out of liquid water; if so, the earth was relatively cool and had a granite crust.32 Other zircons, some supposedly as old as 4.42 billion years, contain microdiamonds with abnormally low, but highly variable amounts of 13C. These microdiamonds apparently formed (1) under unusual geological conditions, and (2) under extremely high, and perhaps sudden, pressures before the zircons encased them.39 

Helium Retention in Zircons. Uranium and thorium usually decay by emitting alpha particles. Each alpha particle is a helium nucleus that quickly attracts two electrons and becomes a helium atom (4He). The helium gas produced in zircons by uranium and thorium decay should diffuse out relatively quickly, because helium does not combine chemically with other atoms, and it is extremely small—the second smallest of all elements by mass, and the smallest by volume! 

Some zircons would be 1.5 billion years old if all the lead in them accumulated at today’s rate. But based on the rapid diffusion of helium out of zircons, the lead would have been produced in the last 4,000–8,000 years40—a clear contradiction, suggesting that at least one time in the past, rates were faster. 

Helium-3 (3He).  Ejected alpha particles, as stated above, quickly become 4He, which constitutes 99.999863% of the earth’s detectable helium. Only nuclear reactions produce 3He, the remaining 0.000137% of earth’s known helium.41 3He and 4He are stable (not radioactive). Because nuclear reactions that produce 3He are not known to be occurring inside the earth, some evolutionists say that 3He must have been primordial—present before the earth evolved. Therefore, 3He, they say, was trapped in the infalling meteoritic material that formed the earth. But helium does not combine chemically with anything, so how did such a light, volatile gas get inside meteorites? If helium was trapped in falling meteorites, why did it not quickly escape or bubble out when meteorites supposedly crashed into the molten, evolving earth? If 3He is being produced inside the earth and the mantle is circulating and mixing, why do different volcanoes expel drastically different amounts of 3He?42
Earthquakes and Electricity 

Books have been written describing thousands of strange electrical events that accompanied earthquakes.48 Some descriptions of earthquakes worldwide include such phrases as: “flames shot out of the ground,” “intense electrical activity,” “the sky was alight,” “ribbon-like flashes of lightning seen through a dense mist,” “[a chain anchoring a boat became] incandescent and partly melted,” “lightning flashes,” “globes of fire and other extraordinary lights and illuminations,” “sheets of flame [waved to and fro for a few minutes] on the rocky sides of the Inyo Mountains,” “a stream of fire ran between both [of my] knees and the stove,” “the presence of fire on the rocks in the neighborhood,” “convulsions of magnetic compass needles on ships,” “indefinite instantaneous illumination,” “lightning and brightnings,” “sparks or sprinkles of light,” “thin luminous stripes or streamers,” “well-defined and mobile luminous masses,” “fireballs,” “vertical columns of fire,” “many sparks,” “individuals felt electrical shocks,” “luminous vapor,” “bluish flames emerged from fissures opened in the ground,” “flame and flash suddenly appeared and vanished at the mouth of the rent [crack in the ground],” “earthquakes [in India] are almost always accompanied by furious storms of thunder, lightning, and rain,” “electrical currents rushed through the Anglo-American cables [on the Atlantic floor] toward England a few minutes before and after the shocks of March 17th, 1871,” “[Charles] Lyell and other authors have mentioned that the atmosphere before an earthquake was densely charged with electricity,” and “fifty-six links in the chains mooring the ship had the appearance of being melted. During the earthquake, the water alongside the chains was full of little bubbles; the breaking of them sounded like red-hot iron put into water.” 

The three New Madrid Earthquakes (1811–1812), centered near New Madrid, Missouri, were some of the largest earthquakes ever to strike the United States. Although relatively few people observed and documented them, the reports we do have are harrowing. For example: 

Lewis F. Linn, United States Senator, in a letter to the chairman of the Committee on Commerce, says the shock, accompanied by “flashes of electricity, rendered the darkness doubly terrible.” Another evidently somewhat excited observer near New Madrid thought he saw “many sparks of fire emitted from the earth.” At St. Louis, gleams and flashes of light were frequently visible around the horizon in different directions, generally ascending from the earth. In Livingston County, the atmosphere previous to the shock of February 8, 1812 contained remarkable, luminous objects visible for considerable distances, although there was no moon. “On this occasion the brightness was general, and did not proceed from any point or spot in the heavens. It was broad and expanded, reaching from the zenith on every side toward the horizon. It exhibited no flashes, but, as long as it lasted, was a diffused illumination of the atmosphere on all sides.” At Bardstown there are reported to have been “frequent lights during the commotions.” At Knoxville, Tennessee, at the end of the first shock, “two flashes of light, at intervals of about a minute, very much like distant lightning,” were observed. Farther east, in North Carolina, there were reported “three large extraordinary fires in the air; one appeared in an easterly direction, one in the north, and one in the south. Their continuance was several hours; their size as large as a house on fire; the motion of the blaze was quite visible, but no sparks appeared.” At Savannah, Georgia, the first shock is said to have been preceded by a flash of light.49 

Why are many large earthquakes accompanied by so much electrical activity? Are frightened people hallucinating? Do electrical phenomena cause earthquakes, or do earthquakes cause electrical activity? Maybe something else produces both electrical activity and earthquakes. Does all this relate to the origin of earth’s radioactivity? 

  

Where Is Earth’s Radioactivity?  Three types of measurements each show that earth’s radioactivity is concentrated in the relatively thin continental (granite) crust. In 1906, some scientists recognized that just the heat from the radioactivity in the granite crust should explain all the heat now coming out of the earth. If radioactivity were occurring below the crust, even more heat should be exiting. Because it is not, radioactivity should be concentrated in the top “few tens of kilometers” of the earth—and have begun recently. 

The distribution of radioactive material with depth is unknown, but amounts of the order of those observed at the surface must be confined to a relatively thin layer below the Earth’s surface of the order of a few tens of kilometers in thickness, otherwise more heat would be generated than can be accounted for by the observed loss from the surface.43   

Later, holes drilled into the ocean floor showed slightly more heat coming up through the ocean floors than through the continents. But basaltic rocks under the ocean floor contain little radioactivity.44  Apparently, radioactive decay is not the primary source of earth’s geothermal heat. 

A second type of measurement occurred in Germany’s Deep Drilling Program. The concentration of radioactivity measured down Germany’s deepest hole (5.7 miles) would account for all the heat flowing out at the earth’s surface if that concentration continued down to a depth of only 18.8 miles and if the crust were 4 billion years old.45 

However, the rate at which temperatures increased with depth was so great that if the trend continued, the rock at the top of the mantle would be partially melted. Seismic studies have shown that this is not the case.46 Therefore, temperatures do not continue increasing down to the mantle, so the source of the heating is concentrated in the earth’s crust. 

A third measurement technique, used in regions of the United States and Australia, shows a strange, but well-verified, correlation: the amount of heat flowing out of the earth at specific locations correlates with the radioactivity in surface rocks at those locations. Wherever radioactivity is high, the heat flow will usually be high; wherever radioactivity is low, the heat flow will usually be low. However, the radioactivity at those hotter locations is far too small to account for that heat.47 What does this correlation mean? 

First, consider what it does not necessarily mean. When two sets of measurements correlate (or correspond), people often mistakenly conclude that one of the things measured (such as radioactivity in surface rocks at one location) caused the other thing being measured (surface heat flow at that location). Even experienced researchers sometimes fall into this trap. Students of statistics are repeatedly warned of this common mistake in logic, and hundreds of humorous50 and tragic examples are given; nevertheless, the problem abounds in all research fields. 

This correlation could be explained if most of the heat flowing up through the earth’s surface was generated, not by the radioactivity itself, but by the same events that produced that radioactivity. If more heat is coming out of the ground at one place, then more radioactivity was also produced there. Therefore, radioactivity in surface rocks would correlate with surface heat flow.   

Logical Conclusions 

Because earth’s radioactivity is concentrated in the crust, several corollaries (or other conclusions) follow: 

The earth did not evolve. Had the earth evolved from a swirling dust cloud (“star stuff”), radioactivity would be spread throughout the earth. 

Supernovas did not produce earth’s radioactivity. Had supernovas spewed out radioisotopes in our part of the galaxy, radioactivity would be spread evenly throughout the earth, not concentrated in continental granite. 

The earth was never molten. Had the earth ever been molten, the denser elements and minerals (such as uranium and zircons) would have sunk toward the center of the earth. Instead, they are found at the earth’s surface. 

The Oklo Natural “Reactor.”  Building a nuclear reactor requires the careful design of many interrelated components. Reactors generate heat by the controlled fission of certain isotopes, such as uranium-235 (235U). For some unknown reason, 0.72% of almost every uranium ore deposit in the world is 235U. (About 99.27% is the more stable 238U, and 0.01% is 234U.) For a 235U reactor to operate, the 235U must usually be concentrated to at least 3–5%.  This enrichment is both expensive and technically difficult. 

Controlling the reactor is a second requirement. When a neutron splits a 235U nucleus, heat and typically two or three other neutrons are released. If the 235U is sufficiently concentrated and, on average, exactly one of those two or three neutrons fissions another 235U nucleus, the reaction continues and is said to be critical—or self-sustaining. If this delicate situation can be maintained, considerable heat (from binding energy) is steadily released, usually for years. 

In 1972, French engineers were processing uranium ore from an open-pit mine near the Oklo River in the Gabon Republic on Africa’s west equatorial coast. There, they discovered depleted (partially consumed) 235U in isolated zones.51 (In one zone, only 0.29% of the uranium was 235U, instead of the expected 0.72%.) Many fission products from 235U were mixed with the depleted 235U but found nowhere else. 

Nuclear engineers, aware of just how difficult it is to design and build a nuclear reactor, are amazed by what they believe was a naturally occurring reactor. But notice, we do not know that a self-sustaining, critical reactor operated at Oklo. All we know is that considerable 235U has fissioned. 

How could this have happened? Suppose, as is true for every other known uranium mine, Oklo’s uranium layer was never critical. That is, for every 100 neutrons produced by 235U fission, 99 or fewer other neutrons were produced in the next fission cycle, an instant later. The nuclear reaction would quickly die down; i.e., it would not be self-sustaining. However, suppose (as will soon be explained) many free neutrons frequently appeared somewhere in the uranium ore layer. Although the nuclear reaction would not be self-sustaining, the process would multiply the number of neutrons available to fission 235U.52 This would better match what is found at Oklo for four reasons. 

First, in several “reactor” zones the ore layer was too thin to become critical. Too many neutrons would have escaped or been absorbed by all the nonfissioning material (called poisons) mixed in with the uranium.53 

Second, one zone lies 30 kilometers from the other zones. Whatever strange events at Oklo depleted 235U in 16 largely separated zones was probably common to that region of Africa and not to some specific topography. Uranium deposits are found in many diverse regions worldwide, and yet, only in the Oklo region has this mystery been observed. 

Third, depleted 235U was found where it should not be—near the borders of the ore deposit, where neutrons would tend to escape, instead of fission 235U. Had Oklo been a reactor, depleted 235U should be concentrated near the center of the ore body.54 

Fourth, at Oklo, the ratio of 235U to 238U in uranium ore, which should be about 0.72 to 99.27 (or 1 to 138), surprisingly varies a thousandfold over distances as small as 0.0004 inch (0.01 mm)!55  A. A. Harms has explained that this wide variation 

represents strong evidence that, rather than being a [thermally] static event, Oklo represented a highly dynamic—indeed, possibly “chaotic” and “pulsing” —phenomenon.56 

Harms also explained why rapid spikes in temperature and nuclear power would produce a wide range in the ratios of 235U to 238U over very short distances. The question yet to be answered is, what could have caused those spikes? 

Radiohalos. An alpha particle shot from a radioisotope inside a rock acts like a tiny bullet crashing through the surrounding crystalline structure. The “bullet” travels for a specific distance (usually a few ten-thousandths of an inch) depending on the particular radioisotope and the resistance of the crystals it penetrates. If a billion copies of the same radioisotope are clustered near a microscopic point, their randomly directed “bullets” will begin to form a tiny sphere of discoloration and radiation damage called a radiohalo.57 

For example, 238U, after a series of eight alpha decays (and six much less-damaging beta decays), will become lead-206 (206Pb). Therefore, eight concentric spheres, each with a slightly different color, will surround what was a point concentration of a billion 238U atoms. Under a microscope, those radiohalos look like the rings of a tiny onion. [See Figure 190.] A thin slice through the center of this “onion” resembles a bull’s-eye target at an archery range. Each ring’s relative size identifies the isotope that produced it. 
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Figure 190: Radiohalos from the 238U Decay Series. Suppose many 238U atoms were concentrated at the point of radioactivity shown here. Each 238U atom eventually ejects one alpha particle in a random direction, but at the specific velocity corresponding to 4.19 million electron volts (MeV) of energy—the binding energy released when 238U decays. That energy determines the distance traveled, so each alpha particle from 238U ends up at the gray spherical shell shown above. (Alpha particles from daughter isotopes will travel to different shells.) To form sharply defined halos, about a billion 238U atoms must eject an alpha particle from the center, because each alpha particle leaves such a thin path of destruction. 

A 238U atom becomes 234U after the alpha decay and two less-damaging beta decays. Later, that 234U atom expels an alpha particle with 4.77 MeV of kinetic energy. As a billion 234U atoms decay, a sharp 234U halo forms. Eventually, a billion lead-206 (206Pb) atoms will occupy the halo center, and each halo’s radius will identify which of the eight radioisotopes produced it. 

While we might expect all eight halos to be nested (have a common center) as shown above, G. H. Henderson made a surprising discovery61 in 1939: halos formed by the decay of three polonium isotopes (218Po, 214Po, and 210Po) were often isolated, not nested. Since then, the mystery has deepened, and possible explanations have generated heated controversy. 

Thorium-232 (232Th) and 235U also occur naturally in rocks, and each begins a different decay series that produces different polonium isotopes. However, only the 238U series produces isolated polonium halos. Why are isolated polonium halos in the 238U decay series but not in other decay series?  If the earth is 4.5 billion years old and 235U was produced and scattered by some supernova billions of years earlier, 235U’s half-life of 700 million years is relatively short. Why then is 235U still around, how did it get here, what concentrated it, and where is all the lead that the 235U decay series should have produced? 

Isolated Polonium Halos. We can think of the eight alpha decays from 238U to 206Pb as the spaces between nine rungs on a generational ladder. Each alpha decay leads to the radioisotope on the ladder’s next lower rung. The last three alpha decays58 are of the chemical element polonium (Po): 218Po, 214Po, and 210Po. Their half-lives are extremely short: 3.1 minutes, 0.000164 second, and 138 days, respectively. 

However, polonium radiohalos are often found without their parents or any other prior generation! How could that be? Didn’t they have parents? Radon-222 (222Rn) is on the rung immediately above the three polonium isotopes, but the 222Rn halo is missing. Because 222Rn decays with a half-life of only 3.8 days, its halo should be found with the polonium halos. Or should it? 

Dr. Robert V. Gentry, the world’s leading researcher on radiohalos, has proposed the following explanation for this mystery.59 He notes that halos cannot form in a liquid, so they could not have formed while the rock was solidifying from a molten state. Furthermore, any polonium in the molten rock would have decayed long before the liquid could cool enough to solidify. Therefore, those rocks did not cool and solidify over eons, as commonly taught! Gentry believes that a solid rock containing polonium must have been created instantly—on Day 1 of the creation; then, within days, the polonium decayed and formed isolated (parentless) halos. 

Gentry’s explanation has four problems. First, to form a distinct 218Po halo, about a billion 218Po atoms,60 concentrated near a point, must undergo heat-releasing alpha decays, half of which would occur within 3.1 minutes. The great heat generated in such a tiny volume in just 3.1 minutes would have easily melted and erased that entire halo.62 Not only did melting not occur, had the temperature of the halo ever exceeded 300°F (150°C) the alpha tracks would have been erased (annealed).63 Obviously, an efficient heat removal mechanism, which will soon be explained, must have acted. 

Second, polonium has 33 known radioisotopes, but only three (218Po, 214Po, and 210Po) account for almost all the isolated polonium halos. Those three are produced only by the 238U decay series, and 238U is often found near isolated polonium halos. Why would only those three isotopes be created instantly on Day 1? This seems unlikely. Instead, something produced by only the 238U decay series (which, as you will see, turns out to be 222Rn) accounts for the isolated polonium halos. 

Third, Henderson and Sparks, while doing their pioneering work on isolated polonium halos in 1939, made an important discovery: they found that the centers of those halos, at least those in the biotite “books” they examined, were usually concentrated in certain “sheets” inside the biotite.64 (Biotite, like other micas, consists of thin “sheets” that children enjoy peeling off as if the layers were sheets in a book.) 

In most cases it appears that they [the centers of the isolated halos] are concentrated in planes parallel to the plane of cleavage. When a book of biotite is split into thin leaves, most of the latter will be blank until a certain depth is reached, when signs of halos become manifest. A number of halos will then be found in a central section in a single leaf, while the leaves on either side of it show off-centre sections of the same halos. The same mode of occurrence is often found at intervals within the book.65 

This implies that polonium atoms or their 222Rn parent flowed between sheets and frequently lodged in channel walls as those mineral sheets were growing. In other words, the polonium was not created on Day 1 inside solid rock. 

Fourth, isolated polonium halos are sometimes found in intrusions—injections of magma (now solidified) that cut up through layered strata; some layers even contain fossils. These strata were laid down during the flood, long after the creation. Sometime later, the magma cut through the layers, then slowly cooled and solidified. Only then could polonium halos form. Halos could not have formed minutes or days after the creation. 

On 23 October 1987, after giving a lecture at Waterloo University near Toronto, Ontario, I was approached by amateur geologist J. Richard Wakefield, who offered to show me a similar intrusion. The site was inside a mine, about 150 miles to the northeast near Bancroft, Ontario, where Bob Gentry had obtained some samples of isolated polonium halos. I accepted and called my friend Bob Gentry to invite him to join us. Several days later, he flew in from Tennessee and, along with an impartial geologist who specialized in that region of Ontario, we went to the mine. Although we could not gain access into the mine, we all agreed that the intrusion cut up through the sedimentary layers.66 

Gentry concluded (while we were there and in later writings67) that the sedimentary layers with solid intrusions must have been created supernaturally with 218Po, 214Po, and 210Po already present (but no other polonium isotopes present). Then the 218Po, 214Po, and 210Po decayed minutes or days later. Unfortunately, I had to disagree with my friend; the heat generated would have melted the entire halo.62 Besides, I am convinced that those sedimentary layers were laid down during the flood, so the intrusions came long after the creation—and probably after the flood. [See “Liquefaction: The Origin of Strata and Layered Fossils” on pages 189–201.] Since 1987, isolated polonium halos have been reported in other flood deposits.68 

Dr. Lorence G. Collins has a different explanation for the polonium mystery. He first made several perceptive observations. The most important was that strange wormlike patterns were in “all of the granites in which Gentry found polonium halos.”69 Those microscopic patterns, each about 1 millimeter long, resembled almost parallel “underground ant tunnels” and were typically filled with two minerals common in granite: quartz and plagioclase [PLA-jee-uh-clase] feldspars, specifically sodium feldspars.70 The granite had not melted, nor had magma been present. The rock that contains these wormlike patterns is called myrmekite [MUR-muh-kite]. Myrmekites have intrigued geologists and mineralogists since 1875. Collins admits that he does not know why myrmekite is associated with isolated polonium halos in granites.71 You soon will. 

Collins notes that those halos all seem to be near uranium deposits and tend to be in two minerals (biotite and fluorite) in granitic pegmatites [PEG-muh-tites] and in biotite in granite when myrmekites are present.72 (Pegmatites will soon be described. Biotite, fluorite, and pegmatites form out of hot water solutions in cracks in rocks.) Collins also knows that radon (Rn) inside the earth’s crust is a gas; under such high pressures, it readily dissolves in hot water. Because radon is inert, it can move freely through solid cracks without combining chemically with minerals lining the walls of those cracks. 

Collins correctly concludes that “voluminous” amounts of hot, 222Rn-rich water must have surged up through sheared and fractured rocks.73 When 222Rn decayed, 218Po formed. Collins insights end there, but they raise six questions. 

a. What was the source of all that hot, flowing water, and how could it flow so rapidly up through rock?74 

b. Why was the water 222Rn rich?  222Rn has a half-life of 3.8 days! 

c. Because halos are found in different geologic periods, did all this remarkable activity occur repeatedly, but at intervals of millions of years?  If so, how? 

d. What concentrated a billion or so 218Po atoms at each microscopic speck that became the center of an isolated polonium halo? Why wasn’t the 218Po dispersed? 

e. Today’s extremely slow decay of 238U (with a half-life of 4.5 billion years) means that its daughters, granddaughters, etc. today form slowly. Were these microscopic specks the favored resting places for 218Po for billions of years, or did the decay rate of 238U somehow spike just before all that hot water flowed? Remember, 218Po decays today with a half-life of only 3.1 minutes. 

f. Why are isolated polonium halos associated with parallel and aligned myrmekite that resembles tiny ant tunnels? 

Later, the answers, based on the hydroplate theory, will be given. 

Elliptical Halos. Robert Gentry made several important discoveries concerning radiohalos, such as elliptical halos in coalified wood from the Rocky Mountains. In one case, he found a spherical 210Po halo superimposed on an elliptical 210Po halo. Apparently, a spherical 210Po halo partially formed, but then was suddenly compressed by about 40% into an elliptical shape. Then, the partially depleted 210Po (whose half-life is 138 days) finished its decay, forming the halo that remained spherical.75 

Explosive Expansion. Mineralogists have found, at many places on earth, radial stress fractures surrounding certain minerals that experienced extensive alpha decays. Halos were not seen, because the decaying radioisotopes were not concentrated at microscopic points. However, alpha decays throughout those minerals destroyed their crystalline structure, causing them to expand by up to 17% in volume.78 

Dr. Paul A. Ramdohr, a famous German mineralogist, observed that these surrounding fractures did not occur, as one would expect, along grain boundaries or along planes of weakness. Instead, the fractures occurred in more random patterns around the expanded material. Ramdohr noted that if the expansion had been slow, only a few cracks—all along surfaces of weakness—would be seen. Because the cracks had many orientations, the expansion must have been “explosive.”79 What caused this rapid expansion? [See Figure 191.] 
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Figure 191: Radial Fractures. Alpha decays within this inclusion caused it to expand significantly, radially fracturing the surrounding zircon that was ten times the diameter of a human hair. These fractures were not along grain boundaries or other surfaces of weakness, as one would expect. Mineralogist Paul Ramdohr concluded that the expansion was explosive. 

   

Pegmatites. Pegmatites are rocks with large crystals, typically one inch to several feet in size. Pegmatites appear to have crystallized from hot, watery mixtures containing some chemical components of nearby granite. These mixtures penetrated large, open fractures in the granite where they slowly cooled and solidified. What Herculean force produced the fractures? Often, the granite is part of a huge block, with a top surface area of at least 100 square kilometers (40 square miles), called a batholith. Batholiths are typically granite regions that have pushed up into the overlying, layered sediments, somehow removing the layers they replaced. How was room made for the upthrust granite? Geologists call this “the room problem.”80  

This understanding of batholiths and pegmatites is based primarily on what is seen today. (In other words, we are trying to reason only from the effect we see back to its cause.) A clearer picture of how and when they formed—and what other major events were happening on earth—will become apparent when we also reason in the opposite direction: from cause to effect. Predictions are also possible when one can reason from cause to effect. Generally, geology looks backward and physics looks forward. We will do both and will not be satisfied until a detailed picture emerges that is consistent from both vantage points. This will help bring into sharp focus “the origin of earth’s radioactivity.” 

Theories for the Origin of Earth’s Radioactivity 

The Hydroplate Theory. In the centuries before the flood, supercritical water (SCW) in the subterranean chamber steadily dissolved the more soluble minerals in the rock directly above and below the chamber. [Pages 121–123 explain SCW and its extreme dissolving ability.] Thin spongelike channels, filled with high-pressure SCW, steadily grew up into the increasingly porous chamber roof and down into the chamber floor. 

The flood began when pressure increases from tidal pumping in the subterranean chamber ruptured the weakening granite crust. As water escaped violently upward through the globe-encircling rupture, pillars had to support more of the crust’s weight, because the subterranean water supported less. Pillars were tapered downward like icicles, so they crushed in stages, beginning at their tips. With each collapse and with each water-hammer cycle, the crust fluttered like a flag held horizontally in a strong wind. Each downward “flutter” rippled through the earth’s crust and powerfully slammed what remained of pillars against the subterranean chamber floor. [See “Water Hammers   and Flutter Produced Gigantic Waves” on page 191.]    

For weeks, compression-tension cycles within both the fluttering crust and pounding pillars generated piezoelectric voltages that easily reached granite’s breakdown voltage.77 Therefore, powerful electrical currents discharged within the crust repeatedly, along complex paths of least electrical resistance. [See Figures 192–195.] 
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Figure 192: Piezoelectric Effect. Piezo [pea-A-zo] is derived from the Greek “to squeeze” or “to press.” Piezoelectricity is sometimes called pressure electricity. When a nonsymmetric, nonconducting crystal, such as quartz (whose structure is shown above in simplified form), is stretched, a small voltage is generated between opposite faces of the crystal. When the tension (T) changes to compression (C), the voltage changes sign. As the temperature of quartz rises, it deforms more easily, producing a stronger piezoelectric effect. However, once the temperature reaches about 1,063°F (573°C), the piezoelectric effect disappears.76 

Quartz, a common mineral in the earth’s crust, is piezoelectric. (Granite contains about 27% quartz by volume.) Most nonconducting minerals are symmetric, but if they contain defects, they are to some degree nonsymmetric and therefore are also piezoelectric. If the myriad of piezoelectric crystals throughout the 10-mile-thick granite crust were partially aligned and cyclically and powerfully stretched and compressed, huge voltages and electric fields would rapidly build up and collapse with each flutter half-cycle. If those fields reached about 9 × 10 6 volts per meter, electrical resistances within the granite would break down, producing sudden discharges—electrical surges (a plasma) similar to lightning. [See Figures 184 and 194.] Even during some large earthquakes today, this piezoelectric effect in granite generates powerful electrical activity and hundreds of millions of volts.1 [See “Earthquakes and Electricity” on page 363.] 

Granite pillars, explained on page 449 and in Figure 54 on page 124, were formed in the subterranean water, in part, by an extrusion process. Therefore, piezoelectric crystals in the pillars would have had a preferred orientation. Also, before the flood, tidal pumping in the subterranean water compressed and stretched the pillars and crust twice a day. Centuries of this “kneading action” plus “voltage cycling”—twice a day—would align these crystals even more (a process called poling ), just as adjacent bar magnets become aligned when cyclically magnetized. [See Figure 195.] Each piezoelectric crystal acted like a tiny battery—one among trillions upon trillions. So, as the flood began, the piezoelectric effect within pounding pillars and fluttering granite hydroplates generated immense voltages and electric fields. Each quartz crystal’s effective electrical field was multiplied by about 7.4 by the reinforcing electrical field’s of the myriad of nearby quartz crystals.77 
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Figure 193: Fluttering Crust. Many of us have seen films showing earth’s undulating crust during earthquakes. Imagine how magnified those waves would become if the crust, instead of resting on solid rock, were resting on a thick layer of unusually compressible water—SCW. Then, imagine how high those waves in the earth’s crust would become if the “ocean” of water below the crust were flowing horizontally with great force and momentum. The crust’s vast area—the surface of the earth (200,000,000 square miles)—gave the relatively thin crust great flexibility during the first few weeks of the flood. As the subterranean waters escaped, the crust flapped, like a large flag held horizontally in a strong wind. 

Flutter began as the fountains of the great deep erupted. [See “Water Hammers and Flutter Produced Gigantic Waves” on page 191.] Each time the crust arched downward into the escaping subterranean water, the powerful horizontal flow slammed into the dipping portion of the crust, creating a water hammer that then lifted that part of the crust. Waves rippled through the entire crust at the natural frequencies of the crust, multiplying and reinforcing waves and increasing their amplitudes. 

Grab a phone book with both hands and arch it upward. The top cover is in tension, and the bottom cover is in compression. Similarly, rock in the fluttering crust, shown above, would alternate between tension (T) and compression (C). As explained in Figure 192, huge cyclic voltages would build up and suddenly discharge within the granite crust, because granite contains so much quartz, a piezoelectric mineral. Once granite’s breakdown voltage was reached, electrical current—similar to bolts of lightning—would discharge vertically within the crust. Pillars (not shown) at the base of the crust would become giant electrodes. With each cycle of the fluttering crust, current surged through the lower crust, which was honeycombed with tiny pockets of salty (electrically conducting) subterranean water. 

Electrons flowing through solids, liquids, or gases are decelerated and deflected by electrical charges in the atoms encountered. These decelerations and accelerations, if energetic enough, release bremsstrahlung (BREM-stra-lung) radiation which frees neutrons from other nuclei. 

Neutrons will be produced in any material struck by the electron beam or bremsstrahlung beam above threshold energies that vary from 10–19 MeV for   light nuclei and 4–6 MeV for heavy nuclei.84   
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Figure 194: Piezoelectric Demonstration. When I rotate the horizontal bar of this device, a tiny piezoelectric crystal (quartz) is compressed in the vertical column just below the bar’s pivot point. The red cables apply the generated voltage across the two vertical posts mounted on the black, nonconducting platform. Once the increasing voltage reaches about 4,000 volts, a spark (a plasma) jumps the gap shown in the circular inset. When the horizontal bar is rotated in the opposite direction, the stress on the quartz crystal is reversed, so a spark jumps in the opposite direction. 

In this device, a tiny quartz crystal and a trivial amount of compression produce 4,000 volts and a small spark. Now consider trillions of times greater compression acting on a myriad of quartz crystals filling 27% of a 10-mile-thick crustal layer. (An “ocean” of subterranean water escaping from below that crust created water hammers, causing the crust to flutter and produce enormous compressive stresses in the crust.) The resulting gigavoltages would produce frightening electrical discharges, not through air, but through rock—and not across a little gap, but throughout the entire crustal layer. 
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Figure 195: Poling. Poling is an industrial process that steadily aligns piezoelectric crystals so greater voltages can be produced. During the centuries before the flood, tidal stress cycles in the granite crust (tension followed by compression, twice a day), and the voltages and electrical fields they produced, slowly aligned the quartz crystals. (A similar picture, but with arrows and positive and negative signs reversed, could be drawn for the compression half of the cycle.) Over the years, stresses heated the crust to some degree, which accelerated the alignment process. The fact that today so much electrical activity accompanies large earthquakes worldwide shows us that preflood poling was effective. Laboratory tests have also shown that quartz crystals still have a degree of alignment in most quartz-rich rocks.81 

Self-Focusing Z-Pinch 
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Figure 196: Z-Pinch Discovered. In 1905, lightning struck and radially collapsed part of a hollow, copper lightning rod (shown in this drawing86). Professors J. A. Pollock and S. H. E. Barraclough at the University of Sydney then showed that a strong pinching effect occurs when powerful electrical currents travel along close, parallel paths. 

Later, Willard H. Bennett provided a more rigorous analysis.87 The closer the paths, the stronger the pinch—and when the flows are through a plasma, the stronger the pinch, the closer the paths.The flows self-focus. 

Patents have since been granted for using the Z-pinch to squeeze atomic nuclei together in fusion reactors. 

In a plasma flow, trillions upon trillions of electrical charges flow along close, parallel paths—positive charges in one direction and negative charges (electrons) in the opposite direction. The mutual repulsion of like charges doesn’t widen the paths, because the opposite charges—although moving in the opposite direction—are in the same paths. In fact, the magnetic field created by all moving charges continually squeeze (or Z-pinch) all charged particles toward the central axis. During the flood, gigantic piezoelectric voltages produced electrical breakdown in the fluttering granite crust, so each long flow channel self-focused onto its axis. 

In that flow, nuclei, stripped of some electrons, were drawn closer and closer together by the Z-pinch. (Normally, their Coulomb forces would repel each other, but the electrons flowing in the opposite directions tended to neutralize those repulsive forces.) Nuclei that collided or nearly collided were then pulled together by the extremely powerful strong force. Fusion occurred, and even superheavy elements formed. Thousands of experiments at the Proton-21 Laboratory have demonstrated this phenomenon. Because superheavy elements are so unstable, they quickly fission (split) or decay. 

Although fusion of nuclei lighter than iron released large amounts of nuclear energy (heat), the fusion of nuclei heavier than iron absorbed most of that heat and the heat released by fission and decay. This also produced heavy elements that were not on earth before the flood (elements heavier than lead, such as bismuth, polonium, radon, radium, thorium, uranium, etc.) The greater the heat, the more heavy elements formed and absorbed that heat. This production was accompanied by a heavy flux of neutrons, so nuclei absorbed enough neutrons to make them nearly stable. This is why the ratios of the various isotopes of a particular element are generally fixed. These fixed ratios are seen throughout the earth, because the flood and flux of neutrons was global. 

  

Lineaments 

Rock is strong in compression, but weak in tension. Therefore, one might think that fluttering hydroplates should have quickly failed in tension—along the red line in Figure 193. That is only partially correct. One must also recognize that compressive stresses increase with depth, because of the weight of overlying rock. The stress at each point within a hydroplate, then, was the compressive stress due to depth plus the cyclic stress due to flutter. 

Yes, tension fractures occurred at the top of each hydroplate, and the sounds and shocks must have been terrifying. However, those cracks met greater and greater compressive resistance as they tried to grow downward. Remember, tension cracks generally cannot grow through compressed material. Cracks at the top of arched hydroplates became lines of bending weakness, so flexing along those lines was great. These cracks in a geographical region tended to be parallel. 

As early as the 1930s, aerial photographs of the earth’s surface showed groups of linear features—slight color discontinuities that were fairly straight, often parallel to one of a few directions, and up to dozens of miles in length. These lines must be recent fractures of some sort, because they are thin paths along which natural gas and even radon82 sometimes leak upward. The cracks are difficult to identify on the ground, because they do not correspond to terrain, geological, or man-made features, nor do they show displacements, as do faults. However, earthquakes tend to occur along them.83 Their origin has been unknown, so they were given the innocuous name lineaments (LIN-ee-uh-ments). Improved satellite, photographic, and computer technologies are revealing tens of millions of lineaments throughout the earth’s solid surface. [See Figure 202 on page 387.] 

What gigantic stresses fractured so much rock? Several possibilities come to mind: 

1. Compression. But compressive failure (crushing or impacts) would not produce long, thin cracks. 

2. Shearing. But shearing would produce displacements. 

3. Horizontal Tension. But horizontal tension would pull a slab of rock apart at the instant of failure. 

4. Tension in Bending. Bingo! 

Lineaments seem to be tension cracks formed by the fluttering of the crust during the early weeks of the flood. Later, other stresses probably produced slippage (faults and earthquakes) along some former lineaments. 

At electrical breakdown, the energies in the surging electrons were thousands of times greater than 10–19 MeV, so for weeks after the flood began, bremsstrahlung radiation produced a sea of neutrons throughout the crust. Subterranean water absorbed many of these neutrons, converting normal hydrogen (1H) into heavy hydrogen (2H, called deuterium) and normal oxygen (16O) into 18O. Abundant surface water (a huge absorber) protected life. 

During the flood, most of this 2H- and 18O-rich subterranean water was swept to the surface where it mixed with surface waters. However, some subterranean water was temporarily trapped within all the mushy mineral deposits, such as salt (NaCl), that had precipitated out of the SCW and collected on the chamber floor years before the flood. Today, those mineral deposits are rich in 2H and 18O.85 

The Ukrainian experiments described on page 361 show that a high-energy, Z-pinched beam of electrons inside a solid produces superheavy elements that quickly fission into different elements that are typical of those in earth’s crust. Fusion and fission occur simultaneously, each contributing to the other—and to rapid decay. While we cannot be certain what happens inside nuclei under the extreme and unusual conditions of these experiments, or what happened in the earth’s crust during the flood, here are three possibilities: 

a. Electron Capture. Electrons that enter nuclei convert some protons to neutrons. (This occurs frequently, and is called electron capture.)   

Also, the dense sea of electrons reduces the mutual repulsion (Coulomb force) between the positively charged nuclei, sometimes bringing them close enough for the strong force to pull them together. Fusion results. Even superheavy nuclei form. 

b. Shock Collapse.88 Electrical discharges through the crust vaporize rock along very thin, branching paths “drilled” by gigavolts of electricity through extremely compressed rock. Rock along those paths instantly becomes a high-pressure plasma inside thin rock channels. The shock wave generated by the electrical heating suddenly expands the plasma and the surrounding channel walls, just as a bolt of lightning expands the surrounding air and produces a clap of thunder. As that rock rebounds inward—like a giant, compressed spring that is suddenly released—the rock collapses with enough shock energy to drive (or fuse) nuclei together at various places along the plasma paths. This happens frequently deep in the crust where the rock is already highly compressed. 

Superheavy elements quickly form and then fission and decay into such elements as uranium and lead. The heat released propels the plasma and new isotopes along the channels. As the channels contract, flow velocities increase. The charged particles and new elements are transported to sites where minerals are grown, one atom at a time. 

c. Z-Pinch. As explained on page 356 and in "Self-Focusing Z-Pinch" on page 369, the path of each electrical charge in a plasma is like a “wire.” All “wires” in a channel are pinched together, but at each instant, pinching forces act only at the points occupied by moving charges, and each force is the sum of the electromagnetic forces produced by all nearby moving charges. Therefore, the closer the “wires,” the greater the self-focusing, pinching force, so the “wires” become even closer, until the strong force merges (fuses) nuclei.  

Of these three possible mechanisms, c has the most experimental support. Items a and b should accompany item c. 

For centuries before the flood, SCW dissolved the more soluble minerals in the chamber’s ceiling and floor. The resulting spongelike openings were then filled with SCW.During the flood, that pore water provided an enormous surface area for slowing and capturing neutrons and other subatomic particles. Great heat resulted, some becoming earth’s geothermal heat. Simultaneously, electrical discharges “drilled” thin plasma channels within the crust, producing other nuclear reactions and additional heat.     

For weeks, all this heat expanded and further pressurized the SCW in the spongelike channels, which were connected to the subterranean chamber. Therefore, higher than normal pressures in the subterranean chamber continuously accelerated the escaping subterranean water, much like a water gun. [See Figure 198.] Velocities in the expanding fountains of the great deep reached at least 32 miles per second , thereby launching the material that became comets, asteroids, and meteoroids! [See page 303.] 

Heat added to SCW raises temperatures only slightly, for three reasons. 

1. Liquid quickly evaporates from the surface of the myriad of microscopic droplets floating in the supercritical vapor. We see surface evaporation on a large scale when heat is added to a pan of water simmering on the stove at 212°F (100°C). The water’s temperature does not rise, but great volumes of vapor are produced. 

2. As heat is steadily added, positive and negative electrical charges (ions) are increasingly produced and separated. Therefore, more and more energy is stored electrically, so temperatures rise very little. The more the water rose and accelerated, the more the temperatures and pressures dropped, so those electrical charges recombined and the electrical energy was recovered as heat with almost 100% efficiency. 

3. As more heat was added to the escaping SCW, the fountains accelerated even more. With that greater acceleration came greater expansion and cooling. 

Nuclear energy primarily became electrical energy and then kinetic energy. Had the nuclear energy produced heat only, much of the earth would have melted.89 Also remember, quartz piezoelectricity shuts off at about 1,063°F (573°C).

Extremely Cold Fountains 

A fluid flowing in a uniform channel must expand if it suddenly accelerates. For example, as a water droplet begins its fall over the edge of a waterfall, it will move farther and farther away from a second droplet right behind it. This is because the first droplet had a head start in its acceleration. 

Refrigerators and air conditioners work on this principle. A fluid is compressed and heated. Later, the fluid vents (accelerates and expands) through a nozzle as a fountain, becomes cold, and cools your refrigerator or home. The fountains of the great deep, instead of expanding into a small, closed container (as happens in your refrigerator or air conditioner), expanded explosively into the cold vacuum of space. The fountain’s thermal energy became kinetic energy, reached extremely high velocities and became quite cold. 

During the initial weeks of the flood, the phenomenal acceleration and expansion of the escaping subterranean water were initially horizontal under the crust, then upward in the fountains of the great deep. (Remember, two astounding energy sources accelerated the fountains to at least 32 miles per second within seconds: (1) tidal pumping that stored energy in supercritical water before the flood, and (2) nuclear energy generated during the first few weeks of the flood.) In this explosive expansion, most of the initially hot subterranean water in the fountains dropped to a temperature of almost absolute zero (-460°F), producing the extremely cold ice that fell on, buried, and froze the mammoths. [See "Why Did It Get So Cold So Quickly?" on page 269 and "Rocket Science" on pages 546–547.] 

 

  

What Caused Accelerated Radioactive Decay? 

Fusion, fission, and accelerated decay occurred during the flood by: (1) the Z-pinching (fusing) of stable nuclei into unstable proton-heavy nuclei and superheavy nuclei, (2) the instant decay of those nuclei, (3) the decay of neutron-heavy fission fragments, (4) the “storm” of electrons and neutrons surging through the crust and colliding with unstable nuclei, and (5) the demonstrated electrical mechanisms of Fritz Bosch18 and William Barker,21 [See “Accelerating Decay Rates” beginning on page 359.] 

Chemical Evolution Theory. The current evolutionary theory for the formation of chemical elements and radioisotopes evolved from earlier theories. Each began by assuming a big bang and considering what it might produce. Years later, fatal flaws were found. 

Initially (in 1946), George Gamow, a key figure in developing the big bang theory, said that during the first few seconds after the universe’s hot expansion began, nuclear reactions produced all the chemical elements.96 Two years later, Gamow retracted that explanation. Few heavy elements could have been produced, because the expansion rate was too great, and the heavier nuclei became, the more their positive charges would repel each other.97 

In 1948, the follow-on theory assumed that a big bang produced only neutrons.98 A free neutron decays in minutes, becoming a proton, an electron, and a particle (an antineutrino) that can be disregarded in this discussion. Supposedly, protons and neutrons slowly merged to become heavier and heavier elements. Later, that theory was abandoned when it was realized that any nucleus with a total of five or eight nucleons (protons or neutrons) will decay and lose one or more nucleons in about a second or less.99 In other words, growing a nucleus by adding one nucleon at a time encounters barriers at 5 and 8 atomic mass units. 

The next theory said that a big bang produced only hydrogen. Much later, stars evolved. They fused this hydrogen into helium, which usually has four nucleons (two protons and two neutrons). If three helium nuclei quickly merged, producing a nucleus weighing 12 AMU, these barriers at 5 and 8 AMU could be jumped. This theory was abandoned when calculations showed that the entire process, especially the production of enough helium inside stars, would take too long. 

A fourth theory assumed that two helium nuclei and several neutrons might merge when helium-rich stars exploded as supernovas. This theory was abandoned when calculations showed that, just to produce the required helium, stars needed to generate much more heat than they could produce in their lifetimes.100 

The current evolutionary theory for earth’s radioactivity, which we will analyze in detail, has the big bang producing only hydrogen, helium, and a trace of lithium. Inside stars, two helium nuclei sometimes merge briefly (for about 7 × 10-17 of a second—less than one ten-millionth of a billionth of a second). If (and what a big “if” that is!), during this brief instant, a third alpha particle merges with the first two, carbon will be formed. Then, the remaining chemical elements lighter than 60 AMU can be created by simply adding more protons, neutrons, and alpha particles—but only if stars had somehow formed. [Pages 29–37 explain why stars, galaxies, and planets would not form from the debris of a big bang.] 

Assuming the formation of stars and the highly improbable triple collision of alpha particles at a rapid enough rate, stars “burning” hydrogen for billions of years might theoretically produce the rest of the 26 or so lightest chemical elements. But fusion inside stars must stop when nuclei reach about 60 AMU. How the more than 66 other naturally-occurring chemical elements (those heavier than iron) were produced is not known.103 Charles Seife explains: 

We are all made of starstuff. The big bang created hydrogen, helium, and a little bit of lithium and other light atoms. But everything else—the carbon, oxygen, and other elements that make up animals, plants, and Earth itself—was made by stars. The problem is that physicists aren’t quite sure how stars did it.104  

Temperatures hundreds of times greater than those occurring inside stars are needed.105 Exploding stars, called supernovas, release extreme amounts of energy. Therefore, the latest chemical evolution theory assumes that all the heavier chemical elements are produced by supernovas—and then expelled into the vacuum of space. By this thinking, radioactive atoms have been present throughout the earth since it, the Sun, and the rest of the solar system evolved from scattered supernova debris. 

[Response: Observations106 and computer simulations107 do not support this idea that supernovas produced all the heavy chemical elements. The extreme explosive power of supernovas should easily scatter and fragment nuclei, not drive nuclei together. Remember, nuclei heavier than iron are so large that the strong force can barely hold on to their outer protons. Also, the theoretical understanding of how stars and the solar system formed is seriously flawed. See pages 29–37.]
  

Big Bang: The Foundation for Chemical Evolution 

     (the evolution perspective) 

In the 1920s, Edwin Hubble discovered that the universe was expanding. This meant that the farther back we look in time, the smaller—and hotter—the universe was. For some time after the big bang (about 13.8 billion years ago), matter was so hot that atoms and nuclei could not hold together. All this was confirmed in 1965 when Arno Penzias and Robert Wilson discovered the cosmic microwave background radiation—the afterglow of the big bang. Both received a Nobel Prize for their discovery. 

Because hydrogen is easily the most abundant element in the universe today, it is reasonable to assume that all elements and their isotopes evolved from hydrogen (1H).101 During the first three minutes after the big bang, temperatures were so hot that deuterium (2H) could not have formed, because the average energy per nucleon exceeded the binding energy of deuterium. Impacts instantly fragmented any deuterium that formed, so during this “deuterium bottleneck” nothing heavier was made. However, during the next 17 minutes, the universe expanded and cooled enough for deuterium to begin forming; the available deuterium quickly “burned” to produce helium. That ended 20 minutes after the big bang when the universe had expanded enough to stop helium production. 

The amount of deuterium we see also points to the big bang as the only possible source, because too much deuterium exists—especially here on earth and in comets—to have been made in stars or by processes operating today. 

Deuterium (or heavy hydrogen) is a fragile isotope that cannot survive the high temperatures achieved at the centers of stars. Stars do not make deuterium; they only destroy it.102 

So, the big bang produced the three lightest chemical elements: hydrogen (including deuterium), helium, and lithium. Later, after stars evolved, the next 23 lightest chemical elements evolved deep in stars. Hundreds of millions of years later, all other chemical elements must have been produced by supernovas, because temperatures a hundred times greater than those in stars are required.103 

Evaluation of Evidence vs. Theories

Vast Energy Generated / Vast Energy Removed 

Part of the nuclear energy absorbed by the subterranean water can be calculated. It was truly gigantic, amounting to the energy release of 1,800 trillion 1-megaton hydrogen bombs!89 Fortunately, that energy was produced over weeks, throughout the entire preflood earth’s 10-mile-thick (2-billion-cubic-mile) crust.  The steady disposal of that energy was equally impressive and gives us a vivid picture of the power of the fountains of the great deep and the forces that launched meteoroids and the material that later merged in outer space to became comets and asteroids. 

Although our minds can barely grasp these magnitudes, we all know about the sudden power of hydrogen bombs. However, if that energy is generated over weeks, few know how it can be removed in weeks; that will now be explained. 

Heat Removed by Water. Flow surface boiling removes huge amounts of heat, especially under high pressures. At MIT, I conducted extensive experiments that removed more heat, per unit area, than is coming off the Sun, per unit area, in the same time period. This was done without melting the metal within which those large amounts of heat were being electrically generated. [See Walter T. Brown, Jr., “A Study of Flow Surface Boiling” (Ph.D. thesis, Massachusetts Institute of Technology, 1967).] 

In flow surface boiling, as in a pan of water boiling on your stove, bubbles erupt from microscopic pockets of vapor trapped between the liquid and cracks and valleys (pits) in the surface of hot solids, such as rocks, metals, or a pan on your stove. If the liquid’s temperature is above the so-called boiling point90 and the solid is even hotter, liquid molecules will jump into the vapor pockets, causing them, in milliseconds, to “balloon up” to the size of visible bubbles. The flowing liquid drags the growing bubbles away from the solid. Sucked behind each bubble is hot liquid that was next to the hot solid. Relatively cold liquid then circulates down and cools the hot solid. (If you could submerge a balloon deep in a swimming pool and jerk the balloon several balloon diameters in a few milliseconds, you would see a similar powerful flow throughout the pool.) 

Once the bubble is ripped away from the solid, liquid rushes in and tries to fill the pit from which the bubble grew a millisecond earlier. Almost never can the pit be completely filled, so another microscopic vapor pocket, called a nucleation site, is born, ready to grow another bubble. 

Jetting. As bubbles quickly grow from the hot solid’s surface into the relatively cool liquid, a second effect—jetting (or thermocapillarity)—acts to remove even more heat from the solid. The thin film of liquid surrounding the bubble can be thought of as the skin of a balloon. The liquid’s surface tension acts as the stretched rubber of a balloon and is much stronger in the colder portion of the bubble than the hotter portion next to the hot solid. Therefore, the bubble’s skin circulates, dragging hot liquid next to the hot solid up to and beyond the cold top of the bubble, far from the hot solid. With proper lighting, the hot liquid next to the solid can be seen jetting into the relatively cool flowing liquid. [See Figure 197.] Vast amounts of heat are removed as hundreds of bubbles shoot out per second from each of hundreds of nucleation sites per square inch. 

[image: image415.jpg]



Figure 197: Thermocapillarity. Boiling removes heat from a hot solid by several powerful mechanisms. In one process, the surface tension surrounding a growing bubble propels the hot liquid away from the hot solid, so cooler liquid can circulate in and cool the solid. If cooler liquid is also flowing parallel to and beyond the hot, thermal boundary layer next to the solid, as it would have been with water flowing in vertical channels throughout the crust during and shortly after the flood, the tops of the growing bubbles would have been even cooler. Therefore, the surface tension at the tops of the bubbles would have been stronger yet, so heat removal by jetting would have been even more powerful. 

Burnout. A dangerous situation, called burnout, arises if the bubble density becomes so great that vapor (an effective insulator) momentarily blankets the hot solid, preventing most of the generated heat from escaping into the cooler liquid. The solid’s temperature suddenly rises, melting the solid. With my high-pressure test apparatus at MIT, a small explosion would occur with hot liquid squirting out violently. Fortunately, I was behind a protective wall. Although it took days of work to clean up the mess and rebuild my test equipment, that was progress, because I then knew one more of the many temperature-pressure combinations that would cause burnout at a particular flow velocity for any liquid and solid. 

During the flood, subsurface water provided even greater heat removal, because the fluid was supercritical water (SCW). [See “SCW” on page 121.] Vapor blankets could not develop at the high supercritical pressures under the earth’s surface, because SCW is always a mixture of microscopic liquid droplets floating in a very dense vapor. The liquid droplets, rapidly bouncing off the solid, remove heat without raising the temperature too much. The heat energy gained by SCW simply increases the pressure, velocity, and number of droplets, all of which then increase the heat removal.91 Significantly, the hotter SCW becomes, the more the water molecules break into ions (H+ and OH-) so most of the energy becomes electrical, not thermal. When the flood began, and for weeks afterward, almost all that energy became kinetic, as explained in Figure 198. 
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Figure 198: Water Gun. My granddaughter Laney demonstrates, admittedly in a simplified form, how great amounts of nuclear energy steadily accelerated the fountains of the great deep during the early weeks of the flood. Laney adds energy by pushing on the plunger. The pressure does not build up excessively and rupture the tube; instead, the pressure continuously accelerates a jet of water—a fountain. Sometimes the jet hits her poor grandfather. 

For weeks after the flood began, each incremental release of nuclear energy in the fluttering crust increased the SCW’s pressure within the interconnected pore spaces in the lower crust. But that pressure increase was transferred through those spongelike channels in the lower crust down into the subterranean water chamber, so the increased pressure continuously accelerated the water flowing out from under each hydroplate. Therefore, the velocities of the fountains became gigantic while the pressures in the channels did not grow excessively and destroy even more of the crust.92 The fountains energy was almost entirely kinetic, not heat. That energy expelled water and rocky debris even into outer space. 

Of course, Laney’s gun is small in diameter, so the walls of the tube and nozzle produce considerable friction per unit of water. However, if the water gun became large enough to hold and expel an “ocean of water,” the friction per unit of water would be negligible. Also, if Laney could push the plunger hard enough to accelerate that much water, not for inches and a second, but for 10 miles and for weeks, and if the pressure she applied to the plunger slightly increased the gigantic preflood pressure in the subterranean chamber, she too could expel water and large rocks into outer space. 

Although atmospheric turbulence must have been great, would the friction of the fountains against the atmosphere overheat the atmosphere? No. First recognize how cold the fountains became. [See “Rocket Science” on page 546.] Next, recall how negligible the friction per unit volume of water was.  Also, the rupture—a 10-mile-deep tension fracture—suddenly became miles wide93 and then grew hundreds of miles wide from erosion and crumbling. (Tension cracks are suddenly pulled apart, just as when a stretched rubber band snaps, its two ends rapidly separate.)  Therefore, once the fountains broke through the atmosphere, only the sides of the fountains—a relatively thin boundary layer—made contact with and were slowed by the atmosphere.  Besides, the fountains pulsated at the same frequency as the fluttering crust—about a cycle every 10 minutes.94 These quick pulsations would not overcome much of the atmosphere’s great inertia, so most of the atmosphere was not dragged upward into outer space. (To demonstrate this property of inertia, which even gases have, give a quick horizontal jerk on a tablecloth and notice how plates on the tablecloth remain motionless.) 

Although Laney’s gun is orders of magnitude smaller than the fountains of the great deep, the mechanism, forces, and energy are analogous. 

To appreciate the large velocities in the fountains, we must understand the speeds achievable if large forces can steadily accelerate material over long distances. As a boy, my friends and I would buy bags of dried peas and put a dozen or so in our mouths for our pea-shooting battles. We would place one end of a plastic straw in our mouths, insert a pea in the straw with our tongues, and sneak around houses where we would blow peas out the straws and zap each other. (Fortunately, no one lost his eyesight.) With a longer straw and a bigger breath, I could have shot faster and farther. Cannons, guns, rifles, mortars, and howitzers use the same principle. [See Figure 199.] 
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Figure 199: Paris Gun. German engineers in World War I recognized that longer gun tubes would, with enough propellant (energy), accelerate artillery rounds for a longer duration, fire them faster and farther, and even strike Paris from Germany. In 1918, this 92-foot-long gun, launching 210-pound rounds at a mile per second, could strike a target 81 miles away in 3 minutes. Parisians thought they were being bombed by quiet, high altitude zeppelins (dirigibles). 

If a 92-foot-long gun could launch material at a mile per second, how fast might a 10-mile-long gun tube launch material? How much kinetic energy might the subterranean water gain by using nuclear energy to steadily accelerate the water horizontally under a hydroplate for hundreds (or thousands) of miles before reaching the base of the rupture? There, the water would collide with the oncoming flow, mightily compress, and then elastically rebound upward—the only direction of escape—accelerating straight up at astounding speeds.  In principle, if a gun tube (or flow channel) is long enough and enough energy is available, a projectile could escape earth’s gravity and enter cometlike orbits.  Nuclear reactions provided more than enough energy to launch water and rocks into space. 

These two competing explanations for earth’s radioactivity will be tested by unambiguous observations, experimental evidence, and simple logic. Each issue, summarized below in italics and given a blue title, is examined from the perspective of the hydroplate theory (HP) and the chemical evolution theory (CE). My subjective judgments, coded in green, yellow, and red circles (reminiscent of a traffic light’s go, caution, and stop) simply provide a starting point for your own evaluations. Numbers in Table 20 refer to explanations that follow. Any satisfactory explanation for earth’s radioactivity should credibly address the italicized issues below. Please alter Table 20 by adding or removing evidence as you see fit. 

Both theories will stretch the reader’s imagination. Many will ask, “Could this really have happened?” Two suggestions: First, avoid the tendency to look for someone to tell you what to think. Instead, question everything yourself, starting with this book. Second, follow the evidence. Look for several “smoking guns.”  I think you will find them. 

  

	Table 20. Evidence vs. Theories: Origin of Earth’s Radioactivity 

	  
	Theories 

	
	Hydroplate Theory 
	Chemical Evolution 

	Evidence to be Explained 
	Experimental Support 
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	  2 

	  
	Quartz Alignment in Continental Crust 
	[image: image420.jpg]



	  3 
	[image: image421.jpg]



	  4 

	  
	Radioactivity Concentrated in Continental Crust 
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	Correlation of Heat Flow with Radioactivity 
	[image: image424.jpg]



	  7 
	[image: image425.jpg]



	  8 

	  
	Ocean-Floor Heat 
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	Argon-40 (40Ar) 
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	Oklo Natural “Reactor” 
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	Helium-3 (3He) 
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	Zircon Characteristics 
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	Helium Retention in Zircons 
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	Isolated Polonium Halos 
	[image: image438.jpg]



	21 
	[image: image439.jpg]



	22 

	  
	Elliptical Halos 
	[image: image440.jpg]



	23 
	[image: image441.jpg]



	24 

	  
	Explosive Expansion 
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	Uranium-235 (235U) 
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	Isotope Ratios 
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	Carbon-14 (14C) 
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	40 Missing Radioisotopes 
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	Chondrules 
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	Meteorites 
	[image: image454.jpg]



	37 
	[image: image455.jpg]



	38 

	  
	Close Supernova? 
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	40 

	  
	Deuterium (2H) 
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	Oxygen-18 (18O) 
	[image: image460.jpg]



	43 
	[image: image461.jpg]



	44 

	  
	Lineaments 
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	Cold Mars 
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	Distant Chemical Elements 
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	Rising Himalayas 
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	Forming Heavy Nuclei 
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	6Li, 9Be, 10B, and 11B 
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	Pertains Primarily to One Theory: 

	  
	Earthquakes and Electricity 
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	N/A 

	  
	Pegmatites 
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	N/A 

	  
	Batholiths 
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	N/A 

	  
	Radioactive Moon Rocks 
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	60 
	N/A 

	  
	Inconsistent Dates 
	N/A 
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	Baffin Island Rocks 
	N/A 
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	Chemistry in the Sun 
	N/A 
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	Chemistry in Stars 
	N/A 
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	Star and Galaxy Formation 
	N/A 
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	Big Bang: Foundation for Chemical Evolution 
	N/A 
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	Key: 
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	Theory explains this item. 

	  
	[image: image485.jpg]



	Theory has moderate problems with this item. 
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	Theory has serious problems with this item. 

	  
	N/A 
	Not Applicable 

	The numbers in this table refer to amplifying explanations on pages 377–390. 


Evidence Requiring an Explanation 

Experimental Support.  Good theories must have experimental support. 

1. HP: Every phenomenon involved in the hydroplate explanation for earth’s radioactivity is well understood and demonstrable: the piezoelectric effect, poling, nuclear combustion, electron capture, flutter with high compressive and tensile stresses, neutron production by bremsstrahlung radiation, Z-pinch, neutron activation analysis, rapid decay of artificially produced superheavy nuclei, and increased decay rates resulting from high voltages and concentrated electrical currents. 

We know radioactive nuclei have excess energy, continually vibrate, and are always on the verge of “flying apart” (i.e., decaying). Atomic accelerators bombard nuclei; adding that energy produces radioisotopes and rapid decay. 

2. CE: The various scales (such as time, temperature, and size) required—for example, in and around stars hundreds of thousands of times more massive than earth—are so large that experimental support for chemical evolution is necessarily limited. Experiments using particle colliders allow investigation of the interactions of subatomic particles traveling at very great speeds. By using computer simulations and extrapolating the results of experiments to larger scales, we can draw conclusions about the kinds of elements that would have been produced at extremely high temperatures inside huge stars billions of years ago. 

Quartz Alignment in Continental Crust.  Why are quartz crystals aligned in most quartz-rich rocks?81 

3. HP: As explained in Figure 195 on page 369, electric fields, from centuries of cyclic compression and tension (twice a day) before the flood, increasingly aligned quartz crystals in granite—a process called poling. Amazingly, laboratory tests have shown that alignments still exist even after the compression event and thousands of years.81 

4. CE: Electrical fields must have been present as earth’s rocks solidified from a melt. The electrical fields would have aligned the quartz grains. 

[Response: Granite consists of a mixture of millimeter-size mineral grains. Isolated quartz crystals, as seen today, would not have formed if the granite crust slowly cooled and solidified from a melt—even if a strong electrical field had been present. As the melt slowly cooled, each type of mineral would solidify once its freezing temperature was reached. Then, that solid mineral would sink or float (depending on its density), thereby sorting into thick layers and very large crystals, such as pegmatites. Rapid cooling would have produced a rock called rhyolite. Granite cannot form from a melt.] 

Radioactivity Concentrated in Continental Crust.  Why is earth’s radioactivity concentrated in the continental crust? 

5. HP: Earth’s radioactivity was produced by powerful electrical discharges within the fluttering granite crust during the flood. Therefore, earth’s radioactivity should be concentrated in the continental crust. 

The ocean floors and mantle have little radioactivity, because they did not flutter and they contain little to no quartz, so they could not produce strong electrical discharges. Also, the subterranean water absorbed most of the neutrons generated in the fluttering crust, so little radioactivity was produced below the chamber floor. 

6. CE: Stars produced radioisotopes. Later, earth formed from the debris of exploded stars—“starstuff.” Why earth’s radioactivity is concentrated in the continental crust is unclear.43 

[Response: If earth formed from the debris of exploded stars, radioactivity should be distributed evenly throughout the earth, not concentrated in the crust.] 

Correlation of Heat Flow with Radioactivity. The heat flowing out of the earth at specific continental locations correlates with the radioactivity in surface rocks at those locations. 

7. HP: Electrical discharges within the crust generated both heat and radioactivity. The more electrical current at a location, the more radioactivity and heat produced. Therefore, the heat flow through the earth’s surface should correlate with radioactivity at the earth’s surface. 

8. CE: This correlation may be explained as follows: 

· slow radioactive decay generated some of the heat flowing out of the earth, 

· each vertical column immediately below earth’s surface has a different but uniform amount of radioactivity, 

· radioactivity varies widely over horizontal distances as short as 50 miles, and 

· enough time has passed to conduct most of that deep heat up to the surface. 

If so, radioactivity goes only 4.68 miles down.108 If it went much deeper, the heat coming out at the surface, after just a few million years of radioactive decay, would be much more than is coming out today. 

Although it is unlikely that all radioactivity is concentrated in earth’s top 4.68 miles, radioactivity may decrease with depth, allowing even more time (consistent with the great age of the earth) for that deeper heat to flow to the surface. Millions of such variations could be imagined, but all visualize radioactivity as being concentrated near the surface. 

[Response: Millions of years would be required for the heat to flow up 4.68 or more miles.109 If that much time elapsed, some locations would have eroded more than others. Arthur Lachenbruch has shown that millions of years of surface erosion would destroy the correlation unless radioactivity decreased exponentially with depth.110 If so, too much time would be required for the deeper heat generated to reach the surface. However, Germany’s Deep Drilling Program found that variations in radioactivity depended on the rock type, not depth.111] 

Ocean-Floor Heat.  Continental (granitic) rocks have much more radioactivity than the ocean floors, so why is slightly more heat coming up through the ocean floors than through the granite continents? 

9. HP: Because of deep frictional deformation below the ocean floors, slightly more heat comes up through them. This began during the flood and continues today. [See “Magma Production and Movement” on page 155.] The granite crust contains almost all earth’s radioactive material, because piezoelectric effects in the fluttering crust released powerful electrical discharges within granite and generated unstable isotopes. 

10. CE: Much of the heat coming up from within the earth is produced by radioactive decay. Yet, Stacey has admitted: 

The equality of the continental and oceanic heat flows is puzzling in view of the great disparity in the total amounts of the radioactive elements uranium, thorium, and potassium in the continental [granitic] and oceanic [basaltic] crusts.112 

[Response: Stacey’s data actually show that the oceanic heat flow is slightly greater than that coming up through the continents.] 

Argon-40 (40Ar). Today, 40Ar is produced almost entirely by the decay of potassium-40 (40K). Earth appears never to have had enough 40K to produce all the 40Ar in our atmosphere—even if the earth were twice as old as evolutionists claim. Saturn’s moon, Enceladus, also has too much 40Ar but not enough 40K. 

11. HP: Calcium is the fifth most abundant element in the earth’s crust; 97% of that calcium is calcium-40 (40Ca). Most calcium came from the subterranean chamber, the source of earth’s vast limestone (CaCO3) deposits. [See “The Origin of Limestone” on pages 247–252.] If a 40Ca nucleus captured an electron during an electrical discharge, 40K would be produced. If a second electron were captured, 40Ar would be produced. Alternatively, if any fission produced magnesium-40, aluminum-40, silicon-40, phosphorus-40, sulfur-40, or chlorine-40, then argon-40 would be created within minutes by beta decays. Because argon is an inert gas, most of it would have been expelled as free argon from the subterranean chamber. 

12. CE: The argon on Enceladus needs to be remeasured. 

Crustal rocks contain little potassium-40, but the mantle may contain much more. Furthermore, if about 66% of the mantle’s 40Ar escaped into the atmosphere, both the atmosphere’s 40Ar and the needed 40K in the earth’s crust and mantle could be explained.113 

[Response: This 66% proposal is ridiculous, because argon, a large atom, is easily trapped between mineral grains and within crystal structures. Indeed, the potassium-argon dating method is used, because solids retain argon over long periods of time.] 

Oklo Natural “Reactor.”  Can Oklo be explained? Why haven’t other uranium deposits become nuclear reactors? 
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Figure 200: Lightning Frequency. Today, more lightning strikes occur along the equator in central Africa than anywhere else on earth: more than 100 strikes per square kilometer each year. The center of this region is only about 1000 miles east of Oklo. Probably more violent electrical storms occurred farther to the west soon after the flood, as warmer moist air rising off the Atlantic collided with the cold air above the temporarily high continent of Africa. 

13. HP: Today, a region near Oklo receives more lightning strikes than anywhere else on earth. [See See Figure 200.]  For centuries after the flood, warm oceans and heavy precipitation (explained on page 133) probably generated thunderstorms that were even more frequent and severe. As lightning strikes passed down through the thin layer of uranium ore, free neutrons were produced by bremsstrahlung radiation,114 as explained on page 368. Those neutrons then fissioned 235U and initiated brief, subcritical chain reactions. Their consequences are now seen in isolated zones within 30 kilometers of the Oklo mine. 

Lightning strikes would also explain why the ratio of 235U to 238U at Oklo varied a thousandfold over distances of less than a thousandth of an inch.55 Lightning branches successively into thousands of thin, fractal-like paths, some quite close together. 

14. CE: Today, 0.72% of natural uranium is 235U. Because 235U decays faster than the more abundant 238U, a higher percentage of uranium would have been 235U in the past. About 2 billion years ago, 3.7% of all uranium worldwide would have been 235U, enough for uranium deposits to “go critical” if other factors were favorable. One important factor is having water saturate the uranium ore. If the ore “went critical” and heated up, the water would evaporate, so the reactor would shut down and cool off. This cycle may have repeated itself many times. When the earth’s crust solidified at least 3.8 billion years ago, even more 235U was concentrated. Why hundreds of other uranium ore deposits did not become natural reactors is a mystery. 

[Response: Such cycles would not produce temperature variations and power surges as extreme as Harms found them to have been.56 Certainly, we would not expect to see thousandfold variations in the ratio of 235U to 238U over distances of less than a thousandth of an inch, especially after 2 billion years.  

Disposal of radioactive waste from nuclear reactors is a serious environmental problem. Few believe that any geological formation can contain radioactive waste for 100,000 years—even if held in thick, steel containers encased in concrete. However, at Oklo, most products of 235U decay have not migrated far from the uranium deposit,115 despite 2 billion years of assumed time.] 

Helium-3 (3He). 3He production begins with a nuclear reaction that yields 3H, which then beta decays to 3He. So why is 3He common inside the earth, and why does the ratio of 3He to 4He (neither of which decays) vary so widely inside the earth? 

15. HP:  During the flood, many nuclear reactions occurred inside the earth. The resulting 3He escapes to the earth’s surface along faults in the crust, so the amount of 3He varies widely at different locations. 

16. CE: Nuclear reactions seldom occur inside the earth, so 3He must be primordial—originating from the very beginning (the big bang).116 The earth grew and evolved by meteoritic bombardment. Therefore, 3He was brought to the earth as it evolved by meteoritic bombardment. 

[Response: Never explained is how helium, a light, inert gas, could have been trapped in meteoritic material or in a supposedly molten earth, where it would bubble to the surface. Even if helium became trapped in an evolving earth, why would the ratio of 3He to 4He vary so widely from location to location? 

One theory, which has gained little support, claims that a natural uranium reactor, 5 miles in diameter, has been operating at the center of the earth for 4.5 billion years. The lighter fission products from that reactor, such as 3He, supposedly migrated up 4,000 miles, primarily through solid rock. One problem with this idea is that any 3He produced near a neutron source would readily absorb a neutron and become 4He. The hypothetical reactor would itself provide those neutrons, as would any fissioning material (such as uranium or thorium) near the 3He’s 4,000-mile upward path. Likewise, 3He atoms that somehow fell to the earth 4,500,000,000 years ago would have to avoid free neutrons for a long time.] 

Zircon Characteristics. Why do zircons found in western Australia contain strange isotopes and microdiamonds? 

17. HP: Inside these zircons, more uranium and thorium decayed than almost anywhere else on earth. If that decay always occurred at today’s rates, as evolutionists maintain, then those zircons formed back when the earth was probably too hot to form zircons—a logical contradiction. Therefore, at some time in the past, decay rates must have been much faster. 

The high pressures required to form microdiamonds were likely produced by the compression event and/or “Shock Collapse,” explained on page 370. Minerals and isotopes in these zircons show that water and granite were also present.32 The extremely low ratio of 13C to 12C suggests that all these carbon isotopes were not originally present. Therefore, at least some carbon isotopes had to be produced or consumed, and that implies nuclear reactions. These zircons and their contents probably formed in the plasma channels “drilled” by the electrical discharges at the beginning of the flood. 

18. CE: Organic matter contains low ratios of 13C to 12C. Therefore, the presence of water and the low ratio of 13C to 12C could imply that life was present on earth long before we evolutionists thought. 

Although the earth was extremely hot 4.0–4.4 billion years ago, some regions must have been cool enough to crystallize zircons. This could have been above ocean trenches, where the geothermal heat flow is up to 17% lower than normal.117 If so, plate tectonics operated two billion years before we thought, although ancient trenches have never been found. [See “‘Fossil’ (Ancient) Trenches” on page 172.] 

Helium Retention in Zircons. Based on today’s slow decay rates of uranium and thorium (in zircons), some rocks are claimed to be 1.5 billion years old, but their age based on the diffusion of helium out of those same zircons was only 4,000–8,000 years.40 

19. HP: About 5,000 years ago, electrical discharges within the crust produced accelerated decay (1) during the weeks the crust fluttered at the beginning of the flood and (2) during the sudden compression event near the end of the flood. Helium produced by the decay of uranium and thorium in zircons, which are relatively porous, is still diffusing out; very little helium has escaped from zircons, because little time has passed. [See "Helium" on page 40.] 

20. CE: Only a few helium diffusion rates in zircons have been measured. Besides, those few measurements were not made under the high pressures that exist 1–2 miles inside the earth. Helium cannot escape rapidly through cracks in zircons under high pressures, so closed cracks could explain why so much helium has been retained in 1.5-billion-year-old zircons. If the diffusion rates measured in the laboratory are 100,000 times too high, the discrepancy would be explained. 

[Response: Such large errors are unlikely, and hard, tiny zircons have few cracks, even at atmospheric pressure.] 

Isolated Polonium Halos. Polonium-218, -214, and -210, (218Po, 214Po, and 210Po) decay with half-lives of 3.1 minutes, 0.000164 second, and 138 days, respectively. Why are their halos found without the parents of polonium? 

21.  HP:  During the early weeks of the flood, electrical discharges throughout the fluttering crust produced thin plasma channels in which superheavy (extremely unstable) elements formed. Then, they quickly fissioned and decayed into many relatively lighter elements, such as uranium. Simultaneously, accelerated decay occurred. 

Near the end of the flood, the compression event crushed and fractured rock, producing additional piezoelectric discharges. Hot SCW (held in the spongelike voids in the lower crust) and 222Rn (an inert gas produced in plasma channels) were forced up through these channels and fractures. As the mineral-rich water rose hours and days later, its pressure and temperature dropped, so minerals, such as biotite and fluorite, began forming in the channels. Wormlike myrmekite also formed as quartz and feldspars precipitated in the thin, threadlike channels “drilled” by the powerful electrical discharges and by SCW (a penetrating solvent). 

In biotite, for example, what concentrated a billion or so polonium atoms at each point that quickly became the center of an isolated polonium halo? Why didn’t each halo melt in minutes as hundreds of millions of alpha particles were emitted? In a word, water. 

Biotite requires water to form. Within biotite, water (H2O or HOH) breaks into H+ and OH-, and the OH- (called hydroxide) occupies trillions upon trillions of repetitive positions within biotite’s solid lattice structure. Other water (liquid and gas) transported 222Rn (which decayed with a half-life of 3.8 days) between the thin biotite sheets as they were forming. 

Radon gas is inert, so its electrical charge is zero. When 222Rn ejects an alpha particle, 5.49 MeV of kinetic energy are released and 222Rn instantly becomes 218Po with a -2 electrical charge.     [image: image488.jpg]ZRn’ — ‘o’ + *Po’” + 549 MeV



 

Because both energy and linear momentum are conserved, 2% of that energy was transferred to the recoiling polonium nucleus, sometimes embedding it in an adjacent biotite sheet. That recoil energy was so great and so concentrated that it released thousands of hydroxide particles, each with one negative electrical charge.118 Flowing water cooled the biotite and swept away the negatively charged hydroxide. The large number of positive charges remaining quickly attracted and held onto the newly formed polonium flowing by, each with a -2 electrical charge. Minutes later, the captured polonium decayed, removed more hydroxide, and repeated the process. Within days, these points with large positive charges became the centers of polonium halos. Again, we see that the subterranean water is the key to solving this halo mystery.119 [See "Frequency of the Fluttering Crust" on page 564.]

  

Recoil 

Just as a rifle recoils when it fires a bullet, a free 222Rn nucleus will also recoil when it expels an alpha particle. The 222Rn nucleus then becomes 218Po. Of the 5.49 MeV of kinetic energy released in this decay, 98% is transferred to the alpha particle (the bullet) and 2% to the 218Po (the rifle). 

If a 222Rn atom decays while flowing between growing sheets of biotite, the new 218Po atom could become embedded in the biotite. The concentrated heat and pressure from a crashing 218Po are sufficient to remove hundreds, if not thousands, of hydroxide ions (OH-) which are a major part of biotite’s structure—a process called dehydroxylation.118 Each removal carries away one negative charge, so the 218Po’s impact point in biotite, which was initially electrically neutral, takes on a large positive charge and quickly attracts the negatively charged polonium atoms flowing by. (Each polonium atom initially carries a -2 charge, because an alpha particle, which carries a +2 charge, was just expelled by the polonium atom’s parent.) When embedded 218Po atoms and their daughters decay, their recoil energy removes additional hydroxide particles, increasing the positive charges even more. [See "Rapid Attraction" on page 565.] 

Similar events happened in other micas and granitic pegmatites. Likewise, the newly formed uranium atoms readily fit in the mineral zircon as it grew, because uranium’s size and electrical charge (+4) substitute nicely in the slots normally filled by zirconium atoms (after which zircons are named). Thorium also fits snugly. 

Figure 190’s caption (on page 365) states that both the 235U decay series and the 232Th decay series produce other polonium isotopes that decay in less than a second: 215Po and 211Po in the 235U decay series and 216Po and 212Po in the 232Th decay series. However, those isotopes produce few, if any, isolated polonium halos. Why are they missing, when isolated halos from 218Po, 214Po, and 210Po in the 238U decay series are abundant? 

Again, radon and water provide the answer. Today, radon (219Rn) in the 235U decay series decays with a half-life of 3.96 seconds, and radon (220Rn) in the 232Th decay series decays with a half-life of 55.6 seconds—82,900 and 5,900 times faster, respectively, than the 3.8 day half-life of 222Rn from the 238U series. Therefore, 219Rn and 220Rn can’t travel far as they look for growing sheets of biotite (or similar minerals) to recoil into. 

Indeed, as explained on page 365, Henderson and Sparks discovered that the isotopes that produced the isolated halos did flow through channels between the thin biotite sheets, because halo centers tended to cluster in a few sheets but were largely absent from nearby parallel sheets. Therefore, it again appears that certain biotite sheets took on increasing positive charges at specific impact points. Those points then rapidly attracted negatively charged polonium still flowing by. The electrical clustering of polonium, perhaps over days or weeks, produced isolated polonium halos. Later, the high-pressure water escaped, and adjacent sheets were compressed together and weakly “glued” (by hydroxide, a derivative of water) into “books” of biotite. 

Collins’ limited deductions, mentioned on page 366, are largely correct, although they raise the six questions on page 366. The hydroplate theory easily answers those questions (italicized below). 

· What was the source of all that hot, flowing water, and how could it flow so rapidly up through rock? Answer: When the flood began, water filled thin, spongelike channels in the lower crust—formed by the great dissolving power of an ocean’s worth of subterranean SCW. Other channels were “drilled” by the powerful electrical discharges and produced by fractures during the compression event. As the high-pressure water rose, the pressure inside the channels increasingly exceeded the confining pressure of the channel walls, so those walls expanded. After the flood, the water cooled and escaped, so the channels slowly collapsed.

· Why was the water 222Rn rich?  222Rn has a half-life of only 3.8 days! Answer: As described above, 222Rn’s relative long half-life allowed it to be widely scattered. Secondly, because it carries no electrical charge, it is not captured and chemically locked into crystals it migrates through. However, when it encountered liquid water, it went into solution and traveled great distances with the high-pressure flow, usually upward. 

· Because halos are found in different geologic periods, did all this remarkable activity occur repeatedly, but at intervals of millions of years? If so, how? Answer: The millions of years are a fiction—a consequence of not understanding the origin of earth’s radioactivity and the accelerated decay processes.

· What concentrated a billion or so 218Po atoms at each microscopic speck that became the center of an isolated polonium halo? Why wasn’t the 218Po dispersed? Answer: See “Recoil” above.

· Today’s extremely slow decay of 238U (with a half-life of 4.5 billion years) means that today its daughters, granddaughters, etc. form slowly. Were these microscopic specks the favored resting places for 218Po for billions of years, or did the decay rate of 238U somehow spike just before all that hot water flowed? Remember, 218Po decays today with a half-life of only 3.1 minutes. Answer: As the flood began, electrical discharges instantly produced very unstable superheavy isotopes that rapidly fissioned and decayed—similar to the experiments of Dr. Fritz Bosch (in Germany), Dr.  Stanislav Adamenko (in Ukraine), and William Barker (in the U.S.A.). The fission and decay products included many new isotopes and heavy chemical elements that did not exist before the flood.

· Why are isolated polonium halos associated with parallel and aligned myrmekite that resemble tiny ant tunnels? Answer: Before the flood, SCW easily dissolved certain minerals in granite (such as quartz and feldspars). During the flood, those hot solutions filled the extremely thin, nearly parallel channels that extended up from the subterranean chamber. After the flood, those solutions rose, evaporated, and cooled, while quartz and feldspars precipitated in some of those channels, becoming myrmekite.

22. CE: Polonium halos are strange—but only a tiny mystery. Someday, we may understand them. 

Elliptical Halos.  What accounts for an overlapping pair of 210Po halos in coalified wood in the Rocky Mountains—one halo elliptical and the other spherical, but each having the same center? 
23. HP: Some spherical 210Po halos formed in wood that had soaked in water for months during the flood. (Water-saturated wood, when compressed, deforms like a gel.) As the Rocky Mountains buckled up during the compression event, that “gel” was suddenly compressed. Within seconds, partially formed spherical halos became elliptical. Then, the remaining 210Po (whose half-life today is 138 days, about the length of the flood phase) finished its decay by forming the spherical halo that is superimposed on the elliptical halo. 

24. CE: Only one such set of halos has been found. Again, we consider this only a tiny mystery. 

Explosive Expansion. What accounts for the many random fracture patterns surrounding minerals that experienced considerable radiation damage? 

25. HP: Radiation damage in a mineral distorts and expands its lattice structure, just as well-organized, tightly-stacked blocks take up more space after someone suddenly shakes them.78 Ramdohr explained how a slow expansion over many years would produce fractures along only grain boundaries and planes of weakness, but a sudden, explosive expansion would produce the fractures he observed. 

Accelerated decay during the flood produced that sudden radiation damage—and heating. 

26. CE: Ramdohr’s observations have not been widely studied or discussed by other researchers. 

Uranium-235 (235U). If the earth is 4.5 billion years old and 235U was produced and scattered by some supernova explosion billions of years earlier, 235U’s half-life of 700 million years is relatively short. Why is 235U still around, how did it get here, what concentrated it in ore bodies on earth, and why do we not see much more lead associated with the uranium? (Observations and computer simulations107 show that few of the 75 heaviest chemical elements—including uranium—are produced and expelled by supernovas!) 

27. HP:  During the flood, about 5,000 years ago, electrical discharges (generated by the piezoelectric effect)—followed by fusion, fission, and accelerated decay—produced 235U and all of earth’s other radioisotopes. 

28. CE: We cannot guess what happened so long ago and so far away in such a hot (supernova) environment. 

[Response: Evolution theory is filled with such guesses, but usually they are not identified as guesses. Instead, they are couched in impressive scientific terminology, hidden behind a vast veil of unimaginable time, and placed in textbooks. Radioactive decay can be likened to rocks tumbling down a hill, or air leaking from a balloon. Something must first lift the rocks or inflate the balloon. Experimental support is lacking for the claim that all this happened in a distant stellar explosion billions of years ago and somehow uranium was concentrated in relatively tiny ore bodies on earth.] 

Isotope Ratios. The isotopes of each chemical element have almost constant ratios with each other. For example, why is the ratio of   235U to 238U in uranium ore deposits so constant worldwide? One very precise study showed that the ratio is 0.0072842, with a standard deviation of only 0.000017.120 

29. HP: Obviously, the more time that elapses between the formation of the various isotopes (such as 235U and 238U) and the farther they are transported to their final resting places, the more varied those ratios should be. The belief that these isotopes formed in a supernova explosion billions of years before the earth formed and somehow collected in small ore bodies in a fixed ratio is absurd. Powerful explosions would have tended to separate the lighter isotopes from the heavier isotopes. 

Some radioisotopes produce two or more daughters. When that happens, the daughters have very precise ratios to each other, called branching ratios or branching fractions. Uranium isotopes are an example, because they are daughter products of some even heavier element. Recall that the Proton-21 Laboratory has produced superheavy elements that instantly decayed. Also, the global flux of neutrons during the flood provided nuclei with enough neutrons to reach their maximum stability. Therefore, isotope ratios for a given element are fixed. Had the flux of neutrons originated at a few points on earth or in outer space, we would not see these constant ratios worldwide. Because these neutrons originated in the globe-encircling crust, these fixed ratios are global. 

30. CE: Someday, we may discover why these ratios are almost constant. 

Carbon-14 (14C).  Where comparisons are possible, why does radiocarbon dating conflict with other radiometric dating techniques? 
31.  HP:  Radiocarbon resides primarily in the atmosphere, oceans, and organic matter. Therefore, electrical discharges through the crust at the beginning of the flood did not affect radiocarbon. However, those discharges and the resulting “storm” of electrons and neutrons in the crust produced almost all of earth’s other radioisotopes, disturbed their tenuous stability, and allowed them to rapidly decay—much like a sudden storm with pounding rain and turbulent wind might cause rocks to tumble down a mountainside. 

This is why very precise radiocarbon dating—atomic mass spectrometry (AMS), which counts individual atoms—gives ages that are typically 10–1000 times younger than all other radiometric dating techniques (uranium-to-lead, potassium-to-argon, etc.). 

32. CE: That radiocarbon may be contaminated. 

[Response: Before radiocarbon’s precision was increased by AMS, some attributed this thousandfold conflict to contamination. Studies have now ruled out virtually every proposed contamination source.25] 

40 Missing Radioisotopes  Today, 40 radioisotopes (with half-lives less than 50,000,000 years) are not being produced except in nuclear experiments. Why are all of them missing in nature? 

33. HP: One must first understand the chaotic events that occurred as earth’s radioisotopes formed. Their atomic nuclei continually vibrate so violently that they eventually decay. An ocean of electrons and neutrons surged through the fluttering crust at the beginning of the flood. This flux bombarded the more unstable radioisotopes that were forming, causing them to quickly decay. Therefore, they are not found in nature. 

34. CE: If earth were less than 10,000 years old, those 40 radioisotopes should still be here, because they would not have had enough half-lives to completely disappear. However, if the earth were billions of years old, they should all have decayed away. This shows that the earth is billions of years old. 

[Response: The explanation shows a lack of understanding of accelerated decay and how radioisotopes formed.] 

Chondrules 
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Figure 201: Chondrules. The central chondrule above is 2.2 millimeters in diameter.  This picture was taken in reflected light.  However, meteorites containing chondrules can be thinly sliced and polished, allowing light to pass through the thin slice and into the microscope. Such light becomes polarized as it passes through the minerals. The resulting colors identify minerals in and around the chondrules. [Meteorite from Hammada al Hamra Plateau, Libya.] 

How would you like your decades of research on a field’s central problem to be summed up by the statement that “these objects [chondrules] remain as enigmatic as ever”? That was part of the title of a session on the formation of chondrules at the 75th annual Meteoritical Society meeting last year.121 

Those experts still are missing the answer. Chondrules (CON-drools) are strange, nearly spherical, BB-size objects found in 85% of all meteorites. To understand the origin of meteorites, we must also know how chondrules formed. 

Their spherical shape and texture show they were once molten, but to melt chondrules requires temperatures exceeding 3,000°F. How could chondrules get that hot without melting the surrounding rock, which usually has a lower melting temperature? Because chondrules still contain volatile substances that would have bubbled out of melted rock, chondrules must have melted and cooled quite rapidly122—in about one-hundredth of a second.123 

The Standard Explanation and Its Recognized Problems. Small pieces of rock, moving in outer space billions of years ago, before the Sun and Earth formed, suddenly and mysteriously melted. These liquid droplets quickly cooled, solidified, and then were encased inside the rock that now surrounds them. 

Such vague explanations, hidden behind a veil of space and time, makes it nearly impossible to test in a laboratory. Scientists recognize that this standard story does not explain the rapid melting and cooling of chondrules or how they were encased uniformly in rocks which are radiometrically older than the chondrules.124 As one scientist wrote, “The heat source of chondrule melting remains uncertain. We know from the petrological data that we are looking for a very rapid heating source, but what?”125 

Frequently, minerals grade (gradually change) across the boundaries between chondrules and surrounding material.126 This suggests that chondrules melted while encased in rock. If so, powerful heating sources must have acted briefly and been localized near the centers of what are now chondrules.  But how could this have happened? 

Hydroplate Theory. As the subterranean water escaped from under the crust, pillars had to carry more of the crust’s weight, because the diminishing amount of high-pressure, subterranean water carried less of the crust’s weight. Also, the crust, fluttering during the early weeks of the flood, repeatedly pounded pillars against the chamber floor, much like a 10-mile thick sledge hammer pounding thick, tapered spikes again and again. 

Each pounding produced new piezoelectric voltages and electrical surges greater than those occurring higher in the crust. As the Proton-21 Laboratory has demonstrated thousands of times, electron flows driven by only 50,000 volts will focus (Z-pinch) onto “hot dots” less than one ten-millionth of a millimeter in diameter. There, temperatures reach 3.5 × 108 K (630,000,000°F) for less than a billionth of a second. Then, the tiny electrodes explode and scatter a variety of new elements and isotopes. [See Figure 189 on page 361.] 

Such tiny concentrations of energy deep in massive, highly compressed pillars would not rupture the pillars. Instead, small volumes of rock surrounding each “hot dot” melted. Hours or days later, crushed pillar fragments (rocks) were swept up by the escaping, accelerating supercritical water and launched into space where the “hot dots” rapidly cooled and became chondrules. Their encasement and tumbling action, especially in the weightlessness of space, prevented volatiles from bubbling out. Those rocks that fall back to earth are called meteorites. 

Researchers bold enough to propose a heating source that fits the evidence persistently mention lightning—some specifically see the need for Z-pinched lightning!127 

Some researchers have suggested a repeating, pulsed heat source, such as lightning bolts, but no consensus has been reached on the feasibility of generating lightning in the solar nebula.128 

Of course, the solar nebula that evolutionists imagine would not have produced lightning powerful enough and focused enough to melt trillions upon trillions of pinpoints of rock. Nor is repeated lightning seen in regions of space comparable to the hypothetical solar nebula. The lightning occurred within earth’s fluttering crust as the flood began. 

Chondrules How did chondrules form? 

35. HP: See “Chondrules” on page 385. 

36. CE: Because chondrules are in meteorites that have even older radiometric ages than earth, chondrules are the oldest solid material in the solar system. Although chondrules evolved in outer space where temperatures are almost -460°F (492°F below freezing), they required sudden melting temperatures of at least 3,000°F. It is hard to look back that far and determine what could have formed pieces of rock a few millimeters in diameter, quickly melted that rock, and then encased those liquid droplets in other rock. 

[Response: The mystery is solved when one understands the origin of earth’s radioactivity.] 

Meteorites.  Radioactive decay products in some meteorites require more time to accumulate—at today’s decay rates—than any other rocks ever found in the solar system. 

37. HP: Electrical surges, not time, produced the high concentration of decay products in some meteorites. 

During the flood, pillars within the subterranean chamber experienced the most compression and electrical discharges, which, in turn, produced the greatest number of radioactive decay products. Most meteorites originated from crushed pillars, so meteorites should have more decay products. 

38. CE: Meteorites have the oldest known radiometric ages in the solar system, so meteorites must have evolved first. This is how we know the earth evolved from meteorites and the solar system began 4.5 billion years ago. 

[Response: How can gas and dust compact themselves into dense black rocks (asteroids and meteoroids) in the weightlessness of space? See “The Origin of Asteroids and Meteoroids” on pages 325–352.] 

Close Supernova?  Today, half of iron-60 (60Fe) will decay into nickel-60 (60Ni) in 1,500,000 years. In two meteorites, 60Ni was found in minerals that initially contained 60Fe.129 How could 60Fe have been locked into crystals in those meteorites so quickly,130 that measurable amounts of 60Ni formed? 

39. HP: Accelerated radioactive decay began at the onset of the flood, not only in the fluttering crust but in the pounding and crushing of pillars. As explained on page 328, iron was a common element in pillar tips. During the electrical discharges, bremsstrahlung radiation produced a sea of neutrons throughout the crust. Those neutrons converted some stable iron (54Fe, 56Fe, 57Fe, and 58Fe) into 60Fe which, because of accelerated decay, quickly became 60Ni. Days later, pillar fragments were launched from earth; some became meteorites. 

40. CE: Iron was produced inside stars. A relatively few stars were so massive that they exploded as supernovas and expelled that iron as a gas into interstellar space. A few ten-millionths of that iron was 60Fe. Before the 60Fe could decay, some must have cooled and merged into dense rocks and crystallized. One of those supernovas had to be “stunningly close” to our solar system for the Sun to capture those rocks so they could later fall to earth as meteorites.131 

[Response: How does gas from a supernova explosion, expanding at almost 20,000 miles per second, quickly merge130 into dense rocks drifting in the vacuum of space? Why did a “stunningly close” supernova not distort, burn, or destroy our solar system? Why can’t we see that nearby supernova’s remnant?] 

Deuterium (2H).  How did deuterium (heavy hydrogen) form, and why is its concentration in comets twice as great as in earth’s oceans and 20–100 times greater than in interstellar space and the solar system as a whole? 

41. HP: Deuterium formed when the subterranean water absorbed a sea of fast neutrons during the early weeks of the flood. (Powerful bremsstrahlung radiation produces free neutrons, as explained beginning on page 368.) Comets later formed from some of the deuterium-rich water that was launched from earth by the fountains of the great deep. Traces of that deuterium have been found on the Moon. [See Endnote 63 on page 317.] Most of the deuterium-rich, subterranean water mixed about 50–50 with earth’s surface waters to give us the high deuterium concentrations we have on earth today. Meteorites are also rich in deuterium.132 

42. CE: The big bang produced deuterium 3–20 minutes after the universe began, 13.8 billion years ago. During those early minutes, most deuterium was consumed in forming helium. Billions of years later, deuterium that ended up in stars was destroyed. Some deuterium must have escaped that destruction, because comets and earth have so much deuterium. 

Oxygen-18 (18O).  What is the origin of 18O and why is it concentrated in and around large salt deposits? 

43. HP: Before the flood, the supercritical subterranean water steadily “out-salted” thick layers of water-saturated minerals onto the chamber floor. This included salt crystals (NaCl). [See Endnote 49 on page 140.] The water trapped between those salt crystals absorbed many neutrons during the early weeks of the flood. Later, some of those salt deposits (including their trapped waters) were swept up to the earth’s surface as thick deposits or rose from the “mother salt layer” as salt domes. Therefore, water in and near thick salt deposits is rich in 18O. 

PREDICTION 45:   Comets will be found to be rich in 18O.

44. CE: Presumably, 18O was produced before the earth evolved. But why 18O is concentrated around large salt deposits is unknown (if the measurements are correct). 
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Figure 202: Lineaments. Lineaments are virtually impossible to detect from the ground, because they usually have no vertical or horizontal offsets. On Puerto Rico, the U. S. Geological Survey detected lineament segments (shown as thin black lines) using computer-processed data from side-looking airborne radar, flown 5 miles above the ground. Radar reflections from rock fractures were then digitized and processed by software that “connected the dots.” The 636 lineaments identified were up to 15 miles in length. The absence of lineaments near coastlines is attributed to thick deposits of recent sediments that scattered the radar signals.  No doubt some stray radar reflections were interpreted as lineaments, and segments of other lineaments were hidden.133 

Lineaments.  How did lineaments form? 

45. HP: Because rocks are weak in tension, fluttering hydroplates sometimes cracked along their convex surfaces when they arched up. This is why lineaments are generally straight cracks, dozens of miles long, parallel to a few directions, found all over the earth, and show no slippage along the cracks. (Faults show slippage.) Powerful stresses probably converted some long, deep lineaments into faults that produce earthquakes. 

   

PREDICTION 46:   A positive correlation will be found between lineament concentrations and earthquakes.

46. CE: While we can’t be sure what produced lineaments, two possibilities have been discussed. 

We may speculate about their [lineament] origins. One widely suggested hypothesis is that they reflect continuing flexure of the crust in response to the tidal cycles. ... Another view is that the fractures may stem from subtle back-and-forth tectonic tilting of the crust as it responds to gentle upwarping and downwarping on a regional basis, although the cycles of back-and-forth tilting would necessarily be vastly longer than the twice-daily cycle of the tides.134 

[Response: No one has observed rocks breaking because of tides or back-and-forth tilting.] 

Cold Mars. The Mars Reconnaissance Orbiter has shown that the Martian polar crust is so rigid that seasonally shifting loads of ice at the poles produce little flexure. This implies that Mars’ interior is extremely cold and has experienced surprisingly little radioactive decay.135 (The evidence explained in "Mountains of Venus" on page 32 shows that the interior of Venus is also cold.) 

47. HP: The inner earth is hot, because the flood produced large-scale movements, frictional heating, electrical activity, and radioactivity within the earth. Similar events never happened on Mars or Venus, so the interiors of Mars and Venus should be colder. 

48. CE: The solar system formed from a swirling dust cloud containing heavy radioisotopes billions of years ago. Therefore, with further measurements, Mars’ interior will be shown to be hot, similar to Earth’s. 

Distant Chemical Elements.  Stars and galaxies 12.9 billion light-years away contain chemical elements heavier than hydrogen, helium, lithium—and nickel. If those elements evolved, it must have happened within 0.8 billion years after the big bang (13.8 billion years ago) in order for their light to reach us. This is extremely fast, based on the steps required for chemical evolution. [See “How Old Do Evolutionists Say the Universe Is?” on page 429.] 

49. HP: Almost all chemical elements were created at the beginning, not just hydrogen, helium, and lithium. [See "Heavy Elements" on page 35.] 

50. CE: If the first stars to evolve were somehow extremely large, they would have exploded as supernovas in only a few tens of millions of years. That debris could then have formed second-generation stars containing these heavier chemical elements—all within 0.8 billion years. This would allow the 12.9 billion years needed for their light to reach us. 
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Figure 203: Little Girl, Big Mountain. As my granddaughter Lily springs up from the bottom of the pool, the waters rushing off her demonstrate how the flood waters surged radially away from the rapidly rising Himalayas. Sediments and fossilized sea-bottom creatures were swept off the rising peaks and deposited around the base of the Himalayas. 

Geologists are dismayed at learning that sediments (thousands of feet thick) at the base of the Himalayas and spread over horizontal distances of at least 1,250 miles, all came from the same source. But their befuddlement will remain until they realize that today’s major mountain ranges were pushed up suddenly from under the flood waters during the compression event. Of course, those geologists must also understand other aspects of the flood, including the origin of earth’s radioactivity. 

Rising Himalayas 

During the compression event near the end of the flood, the sudden uplift of the Himalayas (today’s tallest and most massive mountain range) forced the overlying flood waters to spill away from the rising peaks and down the flanks of the new mountain range. Massive amounts of sediments were carried with those violent waters and deposited in 1,000-foot-thick layers at the base of the Himalayas. 
The eroded sediments contained zircons, which contain uranium and its decay products. Therefore, zircons can be radiometrically dated. Typically 60 or more zircons were dated at each of eleven locations spanning at least 2,000 kilometers (1,250 miles) at the base of the Himalayas. The ages (based on evolutionary assumptions) ranged from 300,000,000–3,500,000,000 years! Surprisingly, the distributions of ages at all eleven locations were statistically identical, showing that they came from the same source. 

Geologists have concluded that “well-mixed sediments were dispersed across at least 2,000 km of the northern Indian margin”136 at the base of the Himalayas. Those geologists are mystified by how those sediments were mixed, transported, and deposited so uniformly over such large distances, and how all that extraordinary activity could have gone on for 3,200,000,000 years. 

If you reread the italicized paragraph above, you will begin to see the answer. Also, the wide range of “ages” has nothing to do with time, but reflects the different and powerful compressive stresses—and accompanying piezoelectric surges—that pushed up the Himalayas. 

Rising Himalayas.  How were sediments mixed so uniformly and steadily (over 3,200,000,000 years) in a 1,250-mile-wide band (thousands of feet thick) at the southwestern base of the Himalayas? 

51. HP: Toward the end of the flood, the compression event pushed up the Himalayas in hours. The overlying flood waters rushed off the rising peaks in all directions, carrying well-mixed, deeply-eroded sediments. In that brief time, the compression event and the resulting electrical activity produced the radioactive decay products that some erroneously believe have always been produced at today’s extremely slow rate. 

52. CE: “Well-mixed sediments were dispersed across at least 2000 km [1,250 miles] of the northern Indian margin. ... The great distances of sediment transport and high degree of mixing of detrital zircon ages are extraordinary, and they may be attributed to a combination of widespread orogenesis associated with the assembly of Gondwana, the equatorial position of continents, potent chemical weathering, and sediment dispersal across a nonvegetated landscape.”136 

[Response: This explanation may sound scientific, but is vague and speculative. Furthermore, such “extraordinary” mixing could not have gone on for 3.2 billion years—a vast age based on evolutionary assumptions.] 

Forming Heavy Nuclei.  How do nuclei merge? 

53. HP: Both shock collapse and the Z-pinch produce extreme compression in plasmas that can overcome the repelling (Coulomb) forces of other nuclei. When two nuclei are close enough, the strong force pulls them together. If the merged nucleus is not at the bottom of the valley of stability, it will decay or fission. 

It is a mistake to think that fusion requires high temperatures (>108 K) for long times over large, stellarlike volumes. As the Ukrainian experiments have shown, with small amounts of energy, significant fusion (and fission) can occur in 10-8 second with a self-focused (Z-pinched) electron beam in a high-density plasma.105 

54. CE: Supernovas provide the high temperatures and velocities needed for lighter nuclei to penetrate Coulomb barriers. Those temperatures must be hundreds of times greater than temperatures inside stars, so most chemical elements (those heavier than 60 AMU) cannot form on earth or inside stable stars. 

In 1957, E. Margaret Burbidge, Geoffrey R. Burbidge, William A. Fowler, and Fred Hoyle published a famous paper in which they proposed how supernovas produce all the heavy chemical elements between iron and uranium.137 

[Response: See the bolded “Response” on page 372.] 

Many supernovas have been seen with powerful telescopes and instruments that can identify the elements and isotopes actually produced. So many elements and isotopes are missing that the supernova explanation must be reexamined.103 See also the Response on page 

6Li, 9Be, 10B, and 11B.  Why do we have these light, fragile isotopes on earth if small impacts will fragment them? 

55. HP: Light, fragile isotopes are too fragile to be created by impacts at the atomic level. Either they were created at the beginning or were produced by extreme compression (shock collapse and the Z-pinch). 

Yes, in gases and plasmas, high temperatures produce high particle velocities which might allow nuclei to penetrate the Coulomb barrier. However, if those velocities are slightly larger than necessary, impacted 6Li, 9Be, 10B, and 11B nuclei will fragment. Therefore, high temperatures, instead of fusing those nuclei together, will destroy them.23 

56. CE: Some 6Li, 9Be, 10B, and 11B might be explained by interstellar cosmic rays colliding with carbon, nitrogen, and oxygen, producing 6Li, 9Be, 10B, and 11B fragments. 

[Response: Studies of the abundances of these elements and isotopes in stars are inconsistent with this means of producing 6Li, 9Be, 10B, and 11B.138] 

The following items pertain primarily to one theory. 

Earthquakes and Electricity.  Why does electrical activity frequently accompany large earthquakes? 

57. HP: During earthquakes, stresses within the crust can generate, through the piezoelectric effect, powerful electrical fields and discharges. 

Pegmatites.  How do pegmatites form? 

58. HP: Before the flood, SCW dissolved granite’s more soluble components, such as quartz and feldspars, giving the lower crust a spongelike texture. During the compression event, high-pressure fluids that had filled those spongelike voids were injected up into fractures in the earth’s crust. As the hydrothermal fluids rose, their pressures and temperatures dropped, so quartz and feldspars came out of solution and sometimes grew large crystals called pegmatites. This also explains the origin of most mineral-rich, hydrothermal fluids and most of earth’s ore bodies. 

Batholiths.  How did batholiths form? 

59. HP: Batholiths were pushed up during the compression event. They cooled rapidly because the water that filled channels and pore spaces rapidly escaped and evaporated. Batholiths were never completely molten. 

As the granite pushed up into and displaced the water-saturated sedimentary layers above, liquefaction again occurred, but on a regional scale. The reliquefied sediments flowed off and stratified again in generally horizontal layers. [See "Liquefaction: The Origin of Strata and Layered Fossils" on pages 189–201.] This solves “the room problem” which has perplexed geologists for at least a century.80 

Radioactive Moon Rocks.  Why were radioactive rocks found on the Moon’s surface? 

60. HP: From the Moon’s surface, astronauts brought back loose rocks containing hard, durable zircons. They contained 3.8-billion-years’ worth of radioactive decay products, based on today’s decay rates. The hydroplate theory postulates the rapid production of radioisotopes only on the earth, not the Moon (or Mars). So why are radioactive rocks on the Moon? 

As the flood began, the fountains of the great deep launched rocky debris containing those newly formed, but radiometrically “old,” zircons. Much of that debris came from the crushed subterranean pillars in which many radioisotopes quickly formed. The Moon’s craters, lava flows, and some loose surface rocks are a result of bombardment by material ejected from earth at high velocities. [See Figure 160 on page 291.] 

PREDICTION 47:   Corings into basement rock on the Moon, Mars, or other rocky planets will find little radioactivity and fewer distinct isotopes than are on Earth.

Inconsistent Dates. Why are so many radiometric dates inconsistent with each other and with fossil correlations? 

61. CE: Radiometric dating is unfortunately subject to contamination and millions of years of unknown conditions. However, even if our dates are off by a factor of ten, the earth is not less than 10,000 years old. 

[Response: The public has been greatly misled concerning the consistency and trustworthiness of radiometric dating techniques (such as the potassium-argon method, the rubidium-strontium method, and the uranium-thorium-lead method). For example, geologists hardly ever subject their radiometric age measurements to “blind tests.”139 In science, such tests are a standard procedure for overcoming experimenter bias. Many published radiometric dates can be checked by comparisons with the evolution-based ages for fossils that sometimes lie above or below radiometrically dated rock. In more than 400 of these published checks (about half of those sampled), the radiometrically determined ages were at least one geologic age in error—indicating major errors in methodology and understanding.140 One wonders how many other dating checks were not even published because they, too, were in error.] 

Baffin Island Rocks. Are some Baffin Island rocks as old as the earth? 

62. CE: According to various evolutionary dating techniques, the oldest rocks in the world have been recently found on Canada’s Baffin Island. And yet, those rocks contain strange anomalies.141 They have the highest ratios ever found (on earth or in space) of 3He/4He, long considered a measure of age, because the 3He remains from the material that originally formed the earth. However, 3He in surface rocks should have escaped into the atmosphere long ago or have been subducted into the mantle, where mantle convection would have largely mixed all helium isotopes. 

Also, Baffin Island rocks have been dated by uranium-to-lead and other evolutionary dating techniques that give ages as old as the earth itself! If they had been at the earth’s surface for long, they would have been severely altered by erosion and weathering, but if they came from the mantle or below, they should have melted and been uniformly mixed. 

[Response: Today, 3He is produced only by nuclear reactions. Agafonov et al. have duplicated in the laboratory reported occurrences of lightning discharges that produce 3He by nuclear fusion.2 
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Therefore, the electrical discharges and resulting fusion reactions during the flood probably produced the large amounts of 3He near Baffin Island.] 

Chemistry in the Sun.  Is the Sun a third-generation star? 

63. CE: The Sun contains heavy chemical elements, so evolutionists believe the Sun is at least a third-generation star. That is, the chemical elements in it and the solar system that are heavier than iron, such as gold and uranium, came from material spewed out by a supernova of a second-generation star that formed from earlier stars that exploded. This is ad hoc (a hypothesis, without independent support, created to explain away facts). 

Chemistry in Stars.  Why are stars so chemically different? 

64. CE: If all the heavier chemical elements came from debris made in stars and by supernovas, stars that formed from that debris should have similar ratios of these heavier elements. For example, a star named HE0107–5240, which has 1/200,000 of the iron concentration of the Sun, should have a similar concentration of the other heavier chemical elements relative to the Sun. Instead, HE0107–5240 has 10,000 times more carbon and 200 times more nitrogen than expected.142 Such problems can be solved only by making new assumptions for which there is no supporting evidence. 

Star and Galaxy Formation.  How did stars and galaxies form? According to the chemical evolution theory, their formation is a prerequisite for producing radioactivity and 98% of the chemical elements. 

65. CE: Let’s assume the big bang happened and all the heavier chemical elements and radioisotopes were made in stars and supernovas. A huge problem remains: mechanisms to form galaxies, stars (including our Sun), and the earth are unknown or are contradicted by undisputed observations.  [See pages 29–36.] 

Big Bang: Foundation for Chemical Evolution.  How sound is the big bang—the foundation for the chemical evolution theory? 

66. CE: The big bang theory is extremely flawed. [See “Big Bang?” and “Dark Thoughts” beginning on page 33.] A better explanation for the expansion of the universe is found on pages 410–420, “Why Is the Universe Expanding?” Cosmic microwave background radiation, discovered in 1965 and a main argument used to support the big bang, is better explained on pages 426–428. 

Also, the high concentrations of deuterium found on the earth—and especially in comets—resulted not from the big bang, but from neutron capture by water during the early weeks of the flood.89 The widely taught beliefs concerning deuterium (as given from the chemical evolution perspective in the sidebar on page 373) may be wrong. A big bang would have probably consumed all the deuterium it ever produced, because deuterium is “burned” faster than it is produced. As advocates of chemical evolution and the big bang have admitted: 

The net result of attempts to synthesize deuterium in the Big Bang remains distressingly inconclusive.143 

The abundance of deuterium, in particular, is too high to be explained by stellar or cosmic ray processes. Deuterium is consumed more easily than it is produced, and, if cosmic rays were the source of deuterium, they would have also produced much more than the observed amount of 7Li.144 

Final Thoughts 

Notice the many disciplines involved in understanding the origin of earth’s radioactivity: chemistry, physics, nuclear physics, meteorology, astronomy, cosmology, mineralogy, geology, and engineering (mechanical, nuclear, and electrical). The hydroplate theory draws on evidence from even more fields in solving the other 25 major mysteries it addresses. [See page 111.] 

Nature is not divided into academic disciplines. If we stay within our comfort zones and consider only topics in our favored disciplines (or, worse yet, only a few topics within a single discipline), we will miss the big picture and not be able to “connect the dots.” We would be like the proverbial blind men trying to describe an elephant; disagreements would abound. This may partially explain why the global flood and its profound consequences have been overlooked for so long and why so few of us fully examine the complete subject scientifically. 

No doubt, the almost unimaginable size and power of the flood also account for our past failure to understand the flood and its many consequences—such as earth’s radioactivity. We all tend to limit our thinking to familiar events, so it is a challenge to grasp the magnitude of the events unleashed when all the fountains of the great deep erupted and to recognize that the entire earth’s crust was once a gigantic nuclear reactor. Reprocessing all available evidence and various proposed explanations will take time, but we should attempt to follow the evidence. 

Earth’s Age. If you ask a hundred adults “How old is the earth?”, you will probably hear ninety-nine scientifically shallow answers. On the old-earth side, some will say, “Scientists say it is billions of years old,” “Radiometric dating shows that it is billions of years old,” or “I learned in school (or hear every week in the media) that it is millions of years old.” Only opinions of others are given. This is how science was practiced for thousands of years before Newton, Galileo, Kepler and the era of modern science; one simply quoted the opinions of supposedly “learned men,” such as Aristotle. If science still worked that way, technological advancements during the last 500 years would have been much slower. All of us might still believe the earth is flat, because at one time the “learned men” said the earth was flat. 

On the young earth side, you will sometimes see a listing of the many dating techniques that support a young earth, such as those on pages 39–43, or hear criticisms (accurate and inaccurate) of radiometric dating. Criticisms are not explanations. Some who think that the earth is young, base their belief on the Bible, but if their view is stated publicly, it usually draws scoffing by those who have heard all their lives that the earth is old and honestly believe that is the scientific view. Many who believe in a young earth become intimidated and avoid the subject. Also, in academic communities or in groups where political correctness is valued, young-earth views usually produce embarrassed silence. 

A Scientific Revolution. Widespread belief systems seldom change when frequently reinforced by influential institutions, such as the universities, media, religious institutions, and the scientific and intellectual elite. But when vast numbers of people realize that they have been misled, an intellectual revolution begins. Such a revolution in thinking occurred when Copernicus and Galileo showed that the earth and other planets orbited the Sun. An equally significant transformation is occurring as more and more people realize that a global flood occurred and profoundly altered the earth. Again, entrenched interests and fixed opinions will resist this shift in thinking. Observers of this revolution should note which side avoids a rational, scientific debate. 

So how can this subject be discussed scientifically? 

a. We must focus on scientific evidence—that which has been measured with instruments or detected with our senses, is verifiable, and bears on the issue. 

b. Possible explanations cannot be ruled out ahead of time. For example, the flood and all its consequences should not be dismissed unless one is prepared to first address the scientific case. [See Part II of this book, including all twenty-five topics listed on page 111.] 

c. “The age of the earth” and “the origin of earth’s radioactivity” need to be discussed openly, before all who are interested and understand the science. (Feeling strongly about the subject is not sufficient.) This chapter and the hydroplate theory provide starting points for that discussion. 

Page 537 is my offer to those who reject a global flood, believe in an old earth, and wish to participate in that open discussion. See if you, the reader, can flush out someone who will present scientific evidence opposing the global flood. 

The assistance of Jon Schoenfield in writing this chapter has been invaluable and is greatly appreciated. 
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where C = 10-7 years. For example, a radioisotope with a half-life of 10-7 years (or 3 seconds) would have an instability index of 50.  That isotope would be represented by a tall, thin bar that rose halfway up the side of the valley of stability. The data used in constructing this figure were taken from Nuclides and Isotopes: Chart of the Nuclides, 16th edition (Schenectady, NY: Knolls Atomic Power Laboratory, 2002) by Edward M. Baum et al.
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where T is in kelvins and V is in volts. 

If the plasma’s temperature, T, is 10,000 K and the voltage, V, is 40,000 × 106 volts (as explained in Figure 204), then the current required for a Z-pinch is 0.001 amp—a trivial amount.
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Then, a beta decay (with a half-life, today, of 12.32 years) converts 3H into 3He. [See L. T. Aldrich and Alfred O. Nier, “The Occurrence of He3 in Natural Sources of Helium,” Physical Review, Vol. 74, 1 December 1948, pp. 1590–1594.]
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As explained on pages 151–185, other heat sources are generating heat within the earth, so these thicknesses of granite would be even thinner. The granite crust is generally estimated to be at least 50 km (30 miles) thick. Therefore, steady state has not been reached. In other words, radioactivity is concentrated in the crust but has not been there long enough to reach steady state.
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the total number of neutrons produced would be
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If  k = 0.6, a total of 250 neutrons would be produced for every 100 initial neutrons.  With an efficiency of 99%, 10,000 neutrons would be produced. If a trillion neutrons were produced in the first generation, and the efficiency were 99%, a total of 100 trillion neutrons would be produced.
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58. Actually, almost all (9,998 out of 10,000) 218Po isotopes decay by emitting an alpha particle. A few emit a beta particle.

59. Robert V. Gentry, Creation’s Tiny Mystery, 2nd edition (Knoxville, Tennessee: Earth Sciences Associates, 1988).

Robert Gentry, in several dozen papers in leading scientific journals, has reported important discoveries concerning these mysteries. He may be the one person most responsible for showing that the earth’s crust was never molten and, therefore, did not evolve. The importance of Gentry’s work is shown by the intensity of the opposition he has received; yet, many of his opponents admit in published writings that they cannot explain isolated polonium halos. To minimize that admission, opponents often refer to this major problem as “a tiny mystery.” No, only the halos are tiny; the mystery to evolutionists is great, and the dilemma this presents to those who believe in a 4.5-billion-year-old earth is even greater.

60. “[Halos] will result from the initial presence of about 109 atoms of either Po-218, Bi-218, or Pb-218 in the central inclusion.” Robert V. Gentry, “Cosmological Implications of Extinct Radioactivity from Pleochroic Halos,” Creation Research Society Quarterly, Vol. 3, July 1966, p. 18. [This article was reprinted in Why Not Creation? editor Walter E. Lammerts (Phillipsburg, New Jersey: Presbyterian and Reformed Publishing Co., 1970), pp. 106–113.]

61. G. H. Henderson and F. W. Sparks, “A Quantitative Study of Pleochroic Halos, p. 243.

62. If a billion polonium-218 ( 218Po) atoms had ever been concentrated in a tiny inclusion in dry rock, the heat generated within one half-life (3.1 minutes) would melt an isolated sphere of radius 0.0033 cm. This is 40% larger than the final 218Po halo radius of 0.0023 cm. Since polonium halos never melted, as explained in Endnote 63, we can conclude that a billion 218Po atoms were never concentrated at any tiny inclusion in dry rock at the same time. This includes the time of the rock’s creation. The actual melting would begin at the instant of creation (t=0) and rapidly advance outward from the center to a distance of 0.0033 cm in 3.1 minutes. 

Assume that a billion  218Po atoms are concentrated in a tiny inclusion. Half would eject an alpha particle within 3.1 minutes—each alpha particle releasing 6.0 MeV of energy. (1 MeV = 3.83 × 10-14 cal)   Of those 500,000,000 alpha particles, the first 375,000,000 would raise the sphere’s temperature up to the rock’s melting point. The remaining 125,000,000 alpha particles would melt the entire sphere. 

To verify the above statements, the following properties of the rock will be used:[image: image498.jpg]cal
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and the following two heat-balance equations can be easily and quickly checked.   First, raising the sphere’s temperature to its melting point:[image: image499.jpg](375%10") (6.0 x 383x10 ") = 4.03x10”" x 0.21 x 1000




Then, melting the rock:[image: image500.jpg](1.25%10") (6.0 x 3.83x10") = 4.08x10" x 71




So why do we see unmelted polonium halos?

i. Each 218Po ion was electrically attracted (within seconds to minutes) to a tiny inclusion after it formed by the decay of 222Rn. [See "Rapid Attraction" on page 565.] With trillions of 222Rn transported in the flowing water flowing through the spongelike channels in the crust, and many 218Po ions simultaneously moving toward their destination, this could have taken days or weeks, enough time for the heat to transfer away as the halo slowly formed.

ii. The halos were cooled by considerable flowing subsurface water and by the “evaporation” of the volatile OH-. 

For details, see “Isolated Polonium Halos” on pages 381–383.

63. Gentry conducted tests that confirmed that melting did not occur. [See Robert V. Gentry, “Radiohalos in a Radiochronological and Cosmological Perspective,” Science, Vol. 184, 5 April 1974, pp. 62–66.]

64. Gentry never observed this concentration of halo centers in specific sheets. Personal communication, 7 August 2009.

65. Henderson and Sparks, “A Quantitative Study of Pleochroic Halos, IV,” Proceedings of the Royal Society of London, Series A, Vol. 173, 1939, pp. 238–249.

u G. H. Henderson, “A Quantitative Study of Pleochroic Halos, V,” Proceedings of the Royal Society of London, Series A, Vol. 173, 1939, pp. 250–263.

66. More specifically, the mine’s intrusions were “calcite vein dikes (rocks containing mostly the mineral calcite and other minerals, such as mica) that are small in length and width and cut metasedimentary rocks which still retain bedding planes.” [See J. Richard Wakefield, “Gentry’s Tiny Mystery,” Creation/Evolution, Vol. 22, Winter 1987–1988, p. 17.]

u Gentry discusses this trip on pages 325–327 of Creation’s Tiny Mystery. Wakefield discusses it in the reference above.

67. “... the existence of polonium halos in the biotite at the Fission and Silver Crater Mines [near Bancroft, Ontario] serves to identify the host ‘vein dikes’ as also being created rocks, ...” Robert V. Gentry, “Response to Wise,” Creation Research Society Quarterly, Vol. 25, March 1989, p. 177.

u “... [Wakefield] implies that certain ‘intrusive,’ crystalline rocks discount a creation origin for those rocks, but the fact is, my creation model includes these among the rock types that were created [as solids].” Robert V. Gentry, “Response to Wakefield’s Remarks,” Creation’s Tiny Mystery, p. 325.

68. Kurt P. Wise, “Radioactive Halos: Geologic Concerns,” Creation Research Society Quarterly, Vol. 25, March 1989, pp. 171–176.

69. Lorence G. Collins, “Polonium Halos and Myrmekite in Pegmatite and Granite,” Expanding Geospheres, Energy and Mass Transfers from Earth’s Interior, editor C. Warren Hunt (Calgary: Polar Publishing Company, 1992), p. 132. 

Obviously, Collins overstates his case, because he could not have checked “all of the granites in which Gentry found polonium halos.” Nevertheless, myrmekites were found in many of those granites.

70. Feldspars are a class of minerals that constitute almost 60% of the earth’s crust. The subgroup, plagioclase feldspars, comes in two varieties: calcium-rich and sodium-rich. Myrmekite contains only the sodium variety. Sodium feldspars form when sodium (Na1+) and silicon (Si4+) replace calcium (Ca2+) and aluminum (Al3+) in calcium feldspars. 

An alert reader may wonder (1) where all the calcium went, and (2) what provided the silicon for the replacement. The chapter "The Origin of Limestone" on pages 247–252 answers the first question. Pages 121–123, which explain the extreme solubility of quartz (SiO2) in supercritical water (SCW), answer the second.

What accounts for the replacement of aluminum (Al) with sodium (Na) in the sodium feldspars? Answer: SCW readily dissolves aluminum (which opened up slots in calcium feldspars).  Salt (NaCl) was dissolved in SCW as Na+ and Cl-. The Na+ then entered those slots.

71. “... several ‘puzzles’ that still challenge the geologic profession: ... Why are Po halos in biotite and fluorite associated with myrmekite-bearing granites?” Lorence G. Collins, Hydrothermal Differentiation and Myrmekite—A Clue to Many Geologic Puzzles (Athens, Greece: Theophrastus Publications, S.A., 1988), p. 5.
72. “The Po halos are observed to occur primarily in biotite and fluorite in pegmatites and in biotite in granite in terranes where the granite is myrmekitic.” Ibid., p. 232.

73. “Thus, polonium was deposited in new crystals that grew from voluminous hydrothermal flushing of sheared and fractured, formerly-solid, mafic rock. ... Rapid entry of radon and precipitation of polonium could occur if a gabbro or diorite site were made porous and depressurized by tectonism.”  Collins, “Polonium Halos and Myrmekite in Pegmatite and Granite,” pp. 135, 136.

u Collins’ explanation is a more detailed refinement of the explanation by Canadian physicist G. H. Henderson in 1939, one of the earliest radiohalo researchers.  [See Endnote 61.]  Others have proposed less-successful variations of Henderson’s basic insight or have repackaged Collins’ explanation without proper credit.

74. Collins’ vague explanation lacks specifics and a mechanism.

The creeping rock-movements associated with seismically-active terranes open avenues for radon-bearing water to move into lower-pressured pore space, and to the surface. Collins, “Polonium Halos and Myrmekite in Pegmatite and Granite,” p. 134.

“Creeping”? Why “seismically-active”? Why was there so much “radon-bearing water”? The radon in question, 222Rn, has a half-life of only 3.8 days. What “opened ‘avenues’ inside rock for radon-bearing water” and when? What provided the necessary energy and forces?

75. Photographs of these elliptical halos can be seen in Plate 5 of Gentry’s Radiohalo Catalogue in Creation’s Tiny Mystery.

76. A cyclic load on granite will temporarily produce a cyclic voltage. Normally, free electrons in the earth will neutralize the voltage in a few seconds. However, for the fluttering crust, supercritical water (SCW), a strong and vast dielectric, electrically insulated the crust from below, so free electrons from the rest of the earth could not flow up to neutralize the voltage. As cyclic voltages built up and suddenly discharged within the fluttering crust, the electrical charges within the ionized SCW shifted back and forth by induction.

Once the temperature of quartz exceeds about 1,063°F (573°C), its atoms become mobile enough to reorient and neutralize any voltage.

77. Each quartz crystal, when stressed, sets up an electrical field which reinforces the electrical fields of all nearby quartz crystals. Each field’s strength diminishes as the square of the distance from the crystal source, and is also reduced by about 80% by granite’s permittivity (resistance to the electrical field). Nevertheless, so many crystals lie within granite that their three-dimensional integrated effect amounts to 7.4 times that of one quartz crystal alone.

In carrying out this integration, the granite hydroplate was divided into tiny but equal cubic volumes, each containing a quartz crystal occupying 27% of the granite cube (as found typically in granite). Then, the effects of all quartz crystals were summed from 1 to infinity in all three dimensions. This uniformity assumption is conservative, since electrical breakdown will occur on the path of least electrical resistance, not the much harder paths that would exist if the quartz crystals were of identical sizes and uniformly spaced within the granite. Figure 204 shows that the entire hydroplate experienced electrical breakdown and a huge flux of neutrons from bremsstrahlung radiation.

Quartz crystals generate about 0.0625 volt (V) per meter for each N/m2 (newton per square meter) of compression. [See http://en.wikipedia.org/wiki/Piezoelectric.] Granite’s compressive strength is about 2 × 108 N/m2. The crushing seen within the granite crust tells us that such compressive stresses have been exceeded in the past, and the observed electrical activity during modern earthquakes shows that breakdown thresholds are even being reached today. 

[See "Earthquakes and Electricity" on page 363.] Certainly, stresses exceeded this during the compression event and as the fluttering crust pounded pillars. Therefore, electric fields of at least 92.5 × 106 V/m were reached in the extreme top and bottom of each hydroplate. 

     [image: image501.jpg]7.4 % 0065 Jolts m’
e n X 2x108 N
m:
= g5xp® KA




Notice in Figure 204 how this exceeds the breakdown voltage of dry granite: 9 × 106 V/m. [See Smithsonian Physical Tables, 9th revised edition (Norwich, N.Y., Knovel, 2003), p. 423.]

Rock is weak in tension, so when the top half of a hydroplate was in the tension half of its flutter cycle, these high voltages were not reached near the earth’s surface (as they were in the compression half cycle). However, in the bottom half of a hydroplate, tension only means that the large compressive stresses due to the weight of the overlying rock were reduced by the amount of tension. Therefore, cyclic changes in stress in the bottom half, during both the tension and compression half cycle, produced these extreme voltages.
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Figure 204: Sea of Neutrons. Piezoelectric voltages were produced by compressive and tensile stresses in the fluttering crust acting on trillions upon trillions of quartz crystals. Because those cyclic stresses varied from a maximum at the top and bottom of the crust to zero at the neutral plane in the middle, the piezoelectric voltages also decrease linearly to zero at the neutral plane. Therefore, the total piezoelectric voltages exceeded the breakdown voltage of 9 × 106 V/m throughout almost all of the hydroplate (shown in red). However, the excess energy gained in accelerating electrons in the top and bottom of the hydroplate produced breakdown throughout the entire crust. This energy of almost 

     92.5 ×106 × 8,000 × 0.5 = 3.7 ×1011  =  3.7 ×105 MeV 

was many orders of magnitude larger than the 10–19 MeV necessary for bremsstrahlung radiation to release free neutrons. Therefore, a sea of neutrons resulted which produced new isotopes throughout the crust. 

Temperature is another important variable. The above properties were measured at room temperatures. As temperatures increase up to the limit of 1,063°F (573°C) mentioned in Endnote 76, the piezoelectric coefficient increases and breakdown voltages decrease—both contributing to more extensive and powerful plasma production.

78. Bryan C. Chakoumakos et al., “Alpha-Decay Induced Fracturing in Zircon: The Transition from the Crystalline to the Metamict State,” Science, Vol. 236, 19 June 1987, pp. 1556–1559.

79. “Fractures pay not the least attention to the cohesion minimums and not even to grain boundaries, where slip would take place so easily under stresses, but evidently occur quite suddenly in the form of an explosive fracture and not a slow expansion. The evidently simultaneous effect on various other constituents including those of rather different hardness and tenacity are proof of the above. The sudden released energy must be enormous in individual cases. The author observed fracture circles about orthite in quartz of about 1 meter diameter in the Iveland district in southern Norway!” Paul A. Ramdohr, “New Observations on Radioactive Halos and Radioactive Fracturing,” Oak Ridge National Laboratory Translation (ORNL-tr-755), 26 August 1965, p. 19.

80. “One of the major problems in determining the origin of batholiths of granite composition is to explain what happened to the country rock [the older rock] that was displaced by the invading magma.” [See Arthur N. Strahler, Physical Geology (New York: Harper & Row, Publishers, 1981), p. 912.]

u “A second problem involves the great volume [hundreds of cubic miles in some cases] of pre-existing country rock which must be removed to provide space for an invading batholith—the eliminated country rock must be accounted for somehow.” [See W. G. Ernst, Earth Materials (Los Angeles: Prentice-Hall, Inc., 1969), p. 108.]

81. “All quartz-rich rocks (quartzites, granites, gneisses, mylonites) did show [statistically significant] piezoelectric effects when stressed.” J. R. Bishop, “Piezoelectric Effects in Quartz-Rich Rocks,” Tectonophysics, Vol. 77, 20 August 1981, p. 297.

u “... frequently in quartzite, the quartz occurs as grains with isometric form but shows a preferential orientation in terms of internal crystal structure, that is, in terms of the axes of crystallization.”  E. I. Parkhomenko, Electrical Properties of Rocks (New York: Plenum Press, 1967), p. 6.
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89. The following definitions pertain to this calculation:

Avogadro’s number: the number (6.022 × 1023) of atoms or molecules in one mole. For example, 12 grams of carbon contain  6.022 × 1023 carbon atoms.

erg: a unit of energy or work done by a force of 1 dyne acting through a distance of 1 centimeter. For example, a 1-pound brick falling through 1 foot releases 13,600,000 ergs of energy.

fast neutron: a free neutron with a kinetic energy of at least 1MeV (14,000 km/sec). Nuclear reactions (fission and fusion) produce fast neutrons.

MeV: a million electron volts (a unit of energy). It is the energy gained by an electron accelerated through one million volts. A snowflake striking the concrete pavement releases about 4 MeV.

mole: the amount of a pure substance whose mass, in grams, equals the number of nucleons in each atom or molecule. For example, 12 grams of carbon-12 is a mole.  A mole of the molecule water (H2O or 1H + 1H +16O) is 18 grams of water.

thermalize: to slow the effective speed of a subatomic particle (usually a neutron) until it corresponds to the speeds of like particles at the local temperature.

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 (2H or deuterium). Each fast neutron thermalized by water produced at least 1 MeV of heat energy. (1 MeV = 1.602 × 10-6 erg) A hydrogen atom (1H) that absorbs a fast neutron releases 2.225 MeV of binding energy and becomes deuterium. So, assuming earth had no unusual amount of deuterium before the flood, the amount of nuclear energy that was added to the subterranean water over several weeks, just in forming deuterium, was:  [image: image503.jpg]143x10" | 6022 x10%
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This is the energy that would be released by 1,800 trillion 1-megaton hydrogen bombs! [See Endnote 3 on page 559.] The crust became an earth-size nuclear engine during the several weeks this nuclear energy was being generated. This is a conservative estimate of the nuclear energy added to the subterranean water, because other products of nuclear fission and decay would have added additional energy, and some water was expelled permanently from earth. Energy was also required to form radioisotopes and, in effect, “lift” them high above the floor of the valley of stability; energy was also absorbed in forming some elements heavier than iron.

The above calculation shows why so much deuterium was in the subterranean chamber. The solar system and stars contain little deuterium (a fragile isotope), but comets and asteroids contain large amounts of deuterium. (The comet chapter, pages –, explains why the water in comets came from the subterranean chamber.)

This huge energy release (7.72 × 1037 ergs) must first be seen from the perspectives of two calculations: (a) and (b) below. From the first, this energy will appear small, but from the second, it will seem too large. Then, to help resolve both, consider the remarkable ability of water—especially supercritical water—to absorb and transfer heat and expel that energy into outer space as kinetic energy in the fountains of the great deep. Some of that energy is still being expelled from what was the porous floor of the subterranean chamber. [See Figure 55 on page 124.]

a . If 7.72 × 1037 ergs of energy were released uniformly in the earth’s crust over 40 days, how many watts of power would be emitted in every cubic centimeter?

Earth has a surface area of 5.1 × 1018 cm2. Assuming the crust is 16 × 105 cm thick (about 10 miles), the average cubic centimeter of rock would generate only 0.27 watts.  [image: image504.jpg]7.72 x 107 ergs o Lwatt -~ day
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where a watt-day = 8.64 × 1011 ergs. A 100-watt light bulb releases energy 370 times faster. (Some 20-watt light bulbs are less than a cubic centimeter.)

b . If 7.72 × 1037 ergs of thermal energy were evenly distributed throughout the earth at one time, the earth would melt! Earth’s mass is 5.976 × 1027 grams. Let’s assume that a rise in earth’s temperature of 1,784 K throughout would melt the earth. Using the outer core’s specific heat and heat of fusion given in Table 38 on page 561, and neglecting the variation of these properties with pressure and temperature, the energy needed to melt the entire earth is  [image: image505.jpg]; ergs
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90. No liquid, including water, boils at its “boiling point.” The erroneous term arose before the mechanism of boiling was understood. To boil, a liquid’s temperature must be somewhat above its so-called boiling point.

I once demonstrated this to friends in our heat-transfer laboratory at MIT, by showing how hard it was to boil from a perfectly smooth metal surface, one that had no surface cracks or valleys—liquid mercury. I placed liquid mercury in the bottom of a very clean beaker and then poured pure water (doubly distilled and highly degassesd) on top. As the beaker was heated by radiation lamps, the water’s temperature rose to 247°F (35 degrees above water’s “boiling point” at atmospheric pressure). Clouds of steam increasingly rolled out of the beaker, but no boiling occurred. Then, a very large bubble suddenly grew from a nucleation site (a little pit) in a microscopic dust particle hidden from sight in my “clean” water. The bubble grew and rose so fast that the water splashed off the ceiling. The highly agitated water molecules in the liquid (with 35 degrees of superheat) were frantically seeking a vapor pocket into which they could jump. Probably there were millions of sub-microscopic vapor pockets, but their effective radius was so small that the surrounding water’s surface tension was so powerful that the pressure inside was too high to attract water vapor.

A liquid’s so-called boiling point is the temperature at which the vapor pressure of the liquid equals the pressure surrounding the liquid.

91. Yes, as the temperature of the SCW slowly increases, the average radius (r) of the microscopic liquid droplets becomes even smaller, so the surface tension (the inter-molecular forces) squeezing the droplets increases as 1/r. Therefore, the pressure within the liquid droplets becomes much greater than the surrounding vapor’s pressure. Simultaneously, as the average liquid droplet becomes smaller through evaporation, the vapor’s density increases, so more vapor molecules merge at a faster rate to become microscopic liquid droplets, and more water molecules are ionized.

92. While all the crust was not obliterated, at least two large areas were. You will recall the discussion on page 117 (and Endnote 27 on page 138) of the vast “mother salt layer” about 20,000 feet below sea level under the Gulf of Mexico and under the Mediterranean Sea. As explained earlier, salt precipitated out of the SCW and formed a thick salt layer on the chamber floor before the flood. (This phenomenon in supercritical fluids, first reported in 1879, is called out-salting.) During the flood, so much nuclear energy was released that the resulting high pressures pulverized and blew away that portion of the crust, allowing the floor below to rise. Much less of the escaping subterranean waters could sweep over those salt layers to transport them up to the earth’s surface.

If one looks at a globe, doesn’t it appear that a circular region of the Americas’ plate was removed to form the Gulf of Mexico and part of the Europe /Africa/Asia plate was removed to form the Mediterranean Sea? What about the Caribbean Sea and the Black Sea?

93. Granite typically has a tensile strength of 1,850 psi and a modulus of elasticity of 7,300,000 psi. Earth’s crust has a mean circumference of 24,875 miles. Therefore, the strain just before the rupture was about
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Although other factors were involved, this might be, within an order of magnitude, the initial width of the rupture.
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118. Dehydroxylation is the removal of hydroxide ions (OH-) from a mineral’s crystalline structure by the application of heat and high pressures. Usually the heat and pressure are applied to a large mass of the mineral. However, in the case at hand, a 218Po atom impacting a mineral containing hydroxide would concentrate tremendous heat and pressure near the impact point, release thousands of OH- ions from their crystalline structure, form water (HOH), and result in dehydroxylation. The reaction is of the type 
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[See Douglas Yeskis et al., “The Dehydroxylation of Kaolinite,” American Mineralogist, Vol. 70, 1985, pp. 159–164.] Flowing water then dissolves and removes the O 2– ion.

To appreciate the large number of particles that might be removed by the impact of just one 218Po atom—or the decay of an embedded 218Po atom—consider the following. At 100°C and atmospheric pressure, 539 calories of heat will evaporate 1 gram of liquid water. (1 MeV = 3.83 × 10 -14 cal) Eighteen grams of water (1 mole) contains 6.022 × 10 23 molecules. Therefore, the kinetic energy of one recoiling 218Po (2% of the 5.49 MeV of energy released by the decay of 222Rn) could, if concentrated, evaporate up to 
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119. After etching mica sheets with acid, Robert Gentry could see tiny pits where heavy, recoiling atoms had impacted after ejecting an alpha particle. He assumed those pits were made by recoiling polonium. Pit densities near isolated polonium halos were no greater than the pit densities far from halos. Therefore, he concluded that diffusion or slow movement did not transport polonium (an alpha emitter) into the halo centers.  If that had happened, some polonium would have decayed as the polonium converged on those centers, so pit densities would have been greater near polonium halos.  [See Robert V. Gentry, “Fossil Alpha-Recoil Analysis of Certain Variant Radioactive Halos,” Science, Vol. 160, 14 June 1968, pp. 1228–1230.] This led to his eventual conclusion that the hundreds of millions of polonium isotopes must have been clustered at specific points since the instant of creation.

However, Gentry overlooked the powerful positive electrical charges at certain impact points and the rapid transport of 222Rn in flowing water along channels between growing sheets of mica.[See "Frequency of the Fluttering Crust" on page 564.] A flowing 222Rn atom that emitted an alpha particle instantly became 218Po with a -2 electrical charge. That new polonium was pulled into the nearest point of positive charge in seconds. Then, when the anchored polonium decayed minutes later, heat from its recoil evaporated more negatively charged hydroxide particles, so those points became even more positively charged and attracted more polonium even faster from greater distances. Almost all the uniformly distributed recoil pits Gentry saw were produced by decaying 222Rn, not decaying polonium.

120. Ejaz ur Rehman et al., “Mass Spectrometric Determination of 234U/238U Ratio with Improved Precision,” Analytical Chemistry, Vol. 77, 1 November 2005, pp. 7098–7099.

121. Richard A. Kerr, “Meteorite Mystery Edges Closer to An Answer—Or the End of a Field,” Science, Vol. 341, 12 July 2013, p. 126.

122. This is a major problem for evolutionists who visualize chondrules being formed at the extremely low pressures and temperatures of outer space. (At low pressures, volatiles bubble out quickly—like gas escaping from the sudden opening of a carbonated beverage.) However, the hydroplate theory explains the retention of volatiles, because they formed under the high confining pressures inside rocks in the subterranean chamber. Also, they froze seconds after escaping from the hot, high-pressure, subterranean chamber. [See “Rocket Science” on pages 546–547.]

123. Naoyuki Fujii and Masamichi Miyamoto, “Constraints on the Heating and Cooling Processes of Chondrule Formation,” Chondrules and Their Origins, editor Elbert A. King (Houston: Lunar and Planetary Institute, 1983), pp. 53–60.

u Impact melting would not duplicate characteristics in and around chondrules.  [See J. A. Wood and H. Y. McSween Jr., “Chondrules as Condensation Products,” Comets, Asteroids, Meteorites, editor A. H. Delsemme (Toledo, Ohio: The University of Toledo, 1977), pp. 365–373.  Also see T. J. Wdowiak, “Experimental Investigation of Electrical Discharge Formation of Chondrules,” Chondrules and Their Origins, pp. 279–283.] Donald E. Brownlee et al. give seven other reasons why impact melting did not produce chondrules. [See “Meteor Ablation Spherules as Chondrule Analogs,” Chondrules and Their Origins, p. 23.]

124. T. D. Swindle et al., “Radiometric Ages of Chondrules,” Chondrules and Their Origins, pp. 246–261.

u “CAIs [calcium-aluminum-rich inclusions] are believed to have formed about two million years before the chondrules. Here we report the discovery of a chondrule fragment embedded in a CAI.”  Shoichi Itoh and Hisayashi Yurimoto, “Contemporaneous Formation of Chondrules and Refractory Inclusions in the Early Solar System,” Nature, Vol. 423, 12 June 2003, p. 728. [See also “Mixed-Up Meteorites” on page ix and “A Question of Timing” on page 691.]

125. Richard Ash, “Small Spheres of Influence,” Nature, Vol. 372, 17 November 1994, p. 219.

126. “As already described, the separated chondrules in the polished mount frequently grade into material similar to the matrix around their peripheries. ... boundaries between chondrules and matrix are frequently very gradational.” R. M. Housley and E. H. Cirlin, “On the Alteration of Allende Chondrules and the Formation of Matrix,” Chondrules and Their Origins, p. 152.

127. These researchers include: A.G. W. Cameron, E. Levy, S. Love, J. Wasson, and Fred L. Whipple. Whipple specifically refers to the Z-pinch as necessary to focus enough energy to suddenly melt tiny chondrules. [See Fred L. Whipple, “Chondrules: Suggestion Concerning the Origin,” Science, Vol. 153, 1 July 1966, pp. 54–56.]

128. Alan E. Rubin, “Secrets of Primitive Meteorites,” Scientific American, Vol. 308, February 2013, p. 41.

129. “Clear evidence of [former] 60Fe in chondrites was first found in troilite (FeS) and magnetite (Fe3O4).” Shogo Tachibana et al., “60Fe in Chondrites: Debris from a Nearby Supernova in the Early Solar System?” The Astrophysical Journal, Vol. 639, 10 March 2006, pp. L87–L90.

u “[Researchers] analyzed two primitive meteorites that are thought to be almost pristine leftovers of solar system formation. They detected nickel 60, the product of the radioactive decay of iron 60, in chemical compounds where, by rights iron should be found.” Simon F. Portegies Zwart, “The Long-Lost Siblings of the Sun,” Scientific American, Vol. 301, November 2009, p. 42.

u “Recent studies of meteorites confirm the presence of live 60Fe in the early solar system.” J. Jeff Hester et al., “The Cradle of the Solar System,” Science, Vol. 304, 21 May 2004, p. 1116.

130. What is meant by “quickly”? Supernovas are the hottest and most violent explosions observed in the universe. If mineral grains are somehow to form from a supernova, the gas/plasma debris from the supernova must first merge into microscopic particles. That is quite a trick, because the expanding gas/plasma moves radially outward, steadily increasing the distances between most of its atomic and subatomic particles. Martin Harwit calculates that to grow a grain to only 10-5 centimeter would require 3 billion years—assuming no expansion and that every particle that strikes a growing grain would stick. Sir Fred Hoyle put it more bluntly; “... there is no reasonable astronomical scenario in which mineral grains can condense.” [See “Interstellar Gas” on page 95.]

Second, these tiny grains (drifting weightlessly in space) must gravitationally collect into small bodies. Then, those bodies must somehow merge into asteroid-size bodies, massive enough to compress and heat (in a nearly absolute zero, environment) the grains into uniform crystals. At that point, enough 60Fe atoms might be concentrated to form minerals, such as troilite (FeS) and magnetite (Fe3O4). How long would this second step take? No one can say for sure, but probably most astronomers have an opinion. If they were candid, I suspect many would say that this second step couldn’t happen in 10,000,000 years. But almost all the 60Fe (half-life 1,500,000 years) would have decayed before then. Neither the first nor the second step could happen quickly enough to form detectable crystals containing 60Fe.

131. “The supernova was stunningly close; much closer to the sun than any star is today.” Brian D. Fields, as quoted by the University of Illinois News Bureau, 10 April 2006. See

http://news.illinois.edu/NEWS/06/1004solar.html

u Leslie W. Looney, John J. Tobin, and Brian D. Fields, “Radioactive Probes of the Supernova-Contaminated Solar Nebula,” The Astrophysical Journal, Vol. 652, 1 December 2006, pp. 1755–1762.

132. George Cooper et al., “Carbonaceous Meteorites As a Source of Sugar-Related Organic Compounds for the Early Earth,” Nature, Vol. 414, 20/27 December 2001, pp. 879–883.

133. Peter R. Briere and Kathryn M. Scanlon, “Lineaments and Lithology Derived from a Side-Looking Airborne Radar Image of Puerto Rico,” U.S. Geological Survey Open-File Report 00-006, 2000, pp. 1–5.

134. John W. Harbaugh et al., “Reconstructing Late Cenozoic Stream Gradients from High-Level Chert Gravels in Central Eastern Kansas,” Current Research in Earth Sciences, Bulletin 253, 2007, p. 14.

135. “The observation that Mars’ northern polar cap barely deforms [from season to season] implies that its planetary interior is colder than expected.” Matthias Grott, “Is Mars Geodynamically Dead?” Science, Vol. 320, 30 May 2008, p. 1171.

“This result is surprising. First, the temperatures in the interior of terrestrial planets should be proportional to their radius if they started with the same amount and distribution of radioactive, heat-producing elements and then cooled through surface losses. In this case, [the surface heat loss from] Mars would be expected to plot between Earth and the Moon. However, the new estimates imply that the martian heat flow, a measure for the temperatures in the planetary interior, is below that of the Moon, even though Mars is about twice the diameter.” Ibid.

u “Mars probably has subchondritic heat sources” [that is, less heat-generating radioactive material than is contained in the meteoritic material from which it supposedly formed]. Roger J. Phillips et al., “Mars North Polar Deposits: Stratigraphy, Age, and Geodynamical Response,” Science, Vol. 320, 30 May 2008, p. 118585.

136. Paul M. Myrow et al., “Extraordinary Transport and Mixing of Sediment across Himalayan Central Gondwana during the Cambrian-Ordovician,” Geological Society of America Bulletin, Vol. 122, September/October 2010, p. 1660.

137. Burbidge et al., pp. 547–650.

138. “Optical measurements of the beryllium and boron abundances in halo stars have been achieved by the 10 meter KECK telescope and the Hubble Space Telescope. These observations indicate a quasi linear correlation between Be and B vs. Fe, at least at low metallicity, which, at first sight, is contrary to a dominating GCR [Galactic Cosmic Ray] origin of the light elements which predicts a quadratic relationship. As a consequence, the theory of the origin and evolution of LiBeB nuclei has to be refined.” E. Vangioni-Flam and M. Cassé, p. 77.

139. A blind test requires that the people making the measurements not know (be “blind” to) which of several specimens is the one of interest. For example, to measure a rock’s age by some radiometric technique, similar rocks—of different, but known, ages—must accompany the rock of interest. Only after the measurements are announced are the technicians making the measurements told the history of any specimen. Subtle biases can influence the experimental procedure if individuals with vested interests in the test’s outcome make the measurement or influence those who do. Blind tests ensure objectivity.

A special type of blind test commonly used in medicine is a “double-blind test.” Neither doctors nor patients know who receives the special treatment being tested. A random selection determines which patients receive the special treatment and which receive a placebo—something obviously ineffective, such as a sugar pill. Experienced medical researchers give little credibility to any medicine or treatment that has not demonstrated its effectiveness in a well-designed and rigorously executed double-blind test.

The Shroud of Turin, claimed to be the burial cloth of Christ, was supposedly dated by a blind test. Actually, the technicians at all three laboratories making the measurements could tell which specimen was from the Shroud. [Personal communication on 19 July 1989 with Dr. Austin Long, who participated in the measurements.] The test would have been blind if the specimens had been reduced to unidentified carbon powder before they were given to the testing laboratories. 
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