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We live near Niagara Falls — one of the must see sights in the world. Whenever we pick up guests from Toronto airport, one of them usually asks, ‘Don’t you live near Niagara Falls?’ My wife and I know all too well what the next question will be! We have seen the Falls so many times with guests, that we feel we know them intimately. 

Aside from the beauty and grandeur of the Falls, very few of the millions of visitors realise that they are looking at one of the major excuses for abandoning biblical chronology.1 

In the mid-1800s the views of a lawyer-turned-geologist, Charles Lyell, influenced the scientific community to accept the idea that the earth had been shaped by ‘slow and gradual’ processes over countless millions of years. Let’s see how Lyell used the Niagara Gorge to undermine the chronology of the Bible. 

What Lyell saw 

In 1841, the Falls were much harder to reach than they are today. Late that year, Lyell visited the area and did his research to determine the approximate age of the gorge that was excavated by the Niagara River.2 No one disputes what Lyell saw; you can go there today and see essentially the same thing. 

He noted that the gorge cut through an elevated tableland and extended about 11 kilometres (seven miles or 35,000 feet) from the Falls down to Queenston.3 He observed that the walls of the gorge, 60–90 metres (200–300 feet) high, were basically composed of two layers: limestone on top, and shale beneath. He reasoned that the water and spray had scoured away the soft shale, leaving the overhanging ledge of hard limestone, which helped protect the shale from the full force of the falling water. 

Lyell was told that large chunks of limestone would regularly break off and fall into the gorge. He could see how cracks in the limestone would fill with water. As the water froze in winter it expanded, weakening the limestone, and causing spectacular sights when large chunks broke loose, crashing into the gorge. Lyell wrote, ‘[T]he sudden descent of huge fragments in 1818 and 1828 is said to have shaken the adjacent country like an earthquake.’ 4 Once they broke off, they exposed the shale to renewed rapid erosion. 

Lyell also discovered that in 1829, a long-time resident told a Mr Blackwell, the son of an eminent geologist, that the Falls had receded about 45 metres (150 feet) during the 40 years he had lived there — more than one metre (three feet) a year.2,5 

Reading the headlines — not the report
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Charles Lyell 


When Lyell returned to England, he reported that he had scientifically determined that the Niagara Gorge was 35,000 years old, much older than the Bible allowed. Few people actually read the report that he published in a revised edition of his book, Principles of Geology. Even fewer had any knowledge of Niagara Falls in those days — fewer still had seen it. Since Lyell was a respected English gentleman, most people blindly accepted his estimate. They readily understood how water erodes rock, and this made Lyell’s report all the more believable. 

Overall, rather than adopting a ‘wait and see’ attitude, the Church capitulated to these long ages, even though they contradicted the Bible. This was tragic, because Lyell’s conclusions were based on a number of logical fallacies. However, the damage was done, and increasingly people began to doubt the Bible, assuming its chronology was not reliable in the light of what Lyell had claimed. 

Indeed it was an early edition of Lyell’s book that greatly influenced Darwin, when he read it on his famous voyage on HMS Beagle. By 1859 when Darwin’s book On the Origin of Species was published, Lyell’s arguments promoting a vast age of the earth, and undermining confidence in biblical chronology, had greatly helped prepare the way for evolution’s acceptance. 

Fudging the results

What Lyell wrote in Principles of Geology about what he saw on his trip to Niagara Falls was sufficient to satisfy the curiosity of most readers. But what he omitted would have undermined his age estimate to any alert reader. The old adage of ‘never let the facts spoil a good theory’ seems to apply here. 

Lyell ignored the reports from Mr Blackwell that residents had observed the Falls recede by more than one metre (three feet) a year. At that rate the gorge would be less than 12,000 years old, which was in the ballpark of the biblical chronology, given the uncertainties in the estimates. That was not old enough for Lyell, who was looking to promote his slow-and-gradual geological theories. So he chose to disregard the data and conducted his own investigation of the residents. 
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A panoramic 1872 woodcut of Niagara Gorge looking south from Lake Ontario to the Falls and Lake Erie in the distance. 


Lyell does not explain how he did it, but strangely, he arrived at a reduced rate of 0.3 metres (one foot) a year. This ‘conjecture’, as he called it, much better suited his purpose. Since the gorge was 35,000 feet long, he concluded that it must be 35,000 years old!2 This estimate further undermined people’s confidence in the biblical chronology. And Lyell saw the Bible as the major obstacle to the general acceptance of his geological theories. 

Lyell’s conclusion was wrong. Later analysis of eyewitness reports from 1842 to 1927 confirmed the high rate of erosion — 1.2 to 1.5 metres (four to five feet) a year.6 The residents of Lyell’s day had been conservative! This rate places an upper limit of 7,000 to 9,000 years for the gorge.

However, we now know the gorge eroded even faster than this, so this age is still too high (see Erosion at Niagra Falls supports the biblical time-scale below). 

Assumptions in dating method

Unlike historical dating, which depends on direct observation, all ‘scientific’ dating methods rely on assumptions about what happened in the past. Without such assumptions, no age can be calculated. No matter how reasonable these assumptions may seem, we can never be certain they are true unless we have eyewitnesses for the entire time period in question. 

We know that the assumptions Lyell made were wrong, because he ended up with a greatly inflated age that did not agree with the Bible. Indeed, his exaggerated 35,000-year age has long been abandoned, even in the geological literature, which now quotes 12,000 years for the age of the gorge — still much older than the Bible allows. But even this age is not based on the best estimates for the erosion rate of the Niagara River. These would still give an age that was ‘too young’. Rather, the 12,000 years is based on radiocarbon dating of a piece of wood from St David’s Gorge. Readers of Creation will already know how inaccurate radiometric dating is!7 Radiocarbon dates are too old because the past effects of Noah’s Flood on the earth’s carbon balance are ignored.8 When these effects are properly included, the radiocarbon age agrees with the Bible. 

Interestingly, rather than supporting Lyell’s concept of an old earth, Niagara Gorge provides wonderful consistency with the biblical time-scale. When all the factors that affect erosion are considered, the calculated age agrees quite nicely with the gorge forming since the ice cover retreated about 3,800 years ago, after the post-Flood Ice Age.9 (see Erosion at Niagra Falls supports the biblical time-scale below). 

Lessons for today

It seems the only thing we learn from history is that we do not learn from history! Here are some of the lessons we should have learned: 
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American Falls
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Canadian Falls 


1. The hype in the newspaper headlines is rarely justified when the full report is read, or is reviewed by others. 

If the conclusions contradict the Bible, we should examine the assumptions and reasoning and find where they are wrong. If you read with a critical eye, you should start to see inconsistencies in the material. 

2. The Bible is true no matter what men say. The burden of proof rests on the scoffers. If you look down through history, the scoffers have a 100% average — of being wrong! Given enough time, any report that appears to undermine the Bible will itself be undermined by later reports! 

3. Beware of the so-called ‘proofs’ the scoffers try to use (cf. 2 Peter 3:3–7). More than one hundred years ago, Robert Lewis Dabney pointed out that it is not good enough for the scoffer to propose a hypothesis that may be true, and claim thereby that the Bible is disproved. Rather, they must show that their hypothesis must be true; that there is no other possible explanation.10 On the other hand, we don’t have to prove that their hypothesis is wrong. We just need to show that other possibilities exist. 

Dabney wrote in 1861 in response to the compromises the Church had made with science in his day. He even discussed many ‘proofs’ used by scientists to undermine the Bible, and showed them all to be fallacies. The tragedy was that too few listened! Let’s learn from history and not repeat the same mistakes today. Let’s stop compromising and take a stand on the Bible. Remember, history has shown that, given enough time, biblical scoffers are always proved wrong, but the Word of God is true. 
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Erosion at Niagara Falls supports the biblical time-scale
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Lyell assumed that the rate of erosion was constant in the past. Apart from eyewitness accounts, we cannot verify this assumption. We can readily calculate the erosion rate since European settlers began observing the Falls, but we cannot say with confidence what it was before that. 

Many factors affect how fast the Falls eroded the gorge, and much evidence suggests that the erosion rate was considerably faster in the distant past. 

1. The geological strata are not the same thickness over the whole length of Niagara Gorge. The casual visitor would not notice this variation because the shale layer is mostly covered with vegetation or crumbled limestone. But, to the alert observer, the change in thickness is obvious. At Goat Island, near the Falls, the limestone layer is about 27 metres (90 feet) thick. The underlying layer of shale is about 21 metres (70 feet) thick. Three kilometres (two miles) down from the Falls, at the suspension bridge, the hard limestone layer is only about 14 metres (45 feet) — half as thick as at the Falls. It stays this thickness for the remaining eight kilometres (five miles) to Queenston. The falling water erodes the soft shale quickly, leaving a hard limestone overhang that tends to protect the shale and slow erosion. However, once the limestone overhang breaks off, the soft shale again erodes quickly. The thinner limestone layer would have broken off much easier; hence, the first eight kilometres of the gorge would have eroded much faster than the last three kilometres. 

2. There was a greater flow of water in the river in the past. However, although Lyell recognised this, he illogically adopted an erosion rate that was much less than that observed by the residents. With more water the rock would have eroded faster — not slower. 

3. The gorge is much narrower than the existing Falls, only one-quarter to one-half the width. A narrower Falls means a greater flow of water over the spillway and faster erosion. Again, although Lyell recognised this,11 he did not factor it into his calculations. 

4. After the biblical Flood, we would expect the rivers to have contained much more sediment than they do today. This would have also increased the erosion rate. 

5. The hard limestone layer sometimes breaks off in huge blocks instead of eroding slowly. Although Lyell knew this, he did not factor it into his calculations, for this would have lowered his age estimate. 

6. The shape of the crest of the Falls greatly affects the rate of erosion. It is now known that, rather than the smooth horseshoe shape seen today, a notched crest has existed in the past.12 With a notched crest, the hard rock layer breaks off much sooner than for a smooth, horseshoe crest. In fact, when the spillway was notched from 1875 to 1886, it eroded 60 metres (200 feet) — or 5.5 metres (18 feet) a year!13 Significantly, where the gorge eroded quickly, it is not as deep. It is only where erosion was slow that there was time to erode out a deep pool. A good part of the gorge is shallower than the Maid of the Mist pool, next to the Falls, indicating that erosion was faster. 

7. Ice erodes rock much faster than water. Meltwater under pressure beneath the ice is believed to have carved out the finger lakes in New York State during the Ice Age, and a similar process may have excavated part of the Niagara Gorge. In any case, water from the melting glaciers would have greatly swelled the flow of the Niagara River. Lyell assumed that the Falls excavated the whole gorge. Again, without eye-witness accounts, we cannot verify this assumption. It is likely that the gorge was partly excavated during Noah’s Flood by receding floodwaters, and then by glacial action during the Ice Age. 
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The top limestone strata are thinner in this downstream part of the gorge. 

	 


Thus, to calculate the age of the Falls from estimates of erosion rates, we need to include all these relevant factors. Even allowing for the thinner limestone strata in the downstream five-mile section of the gorge makes a huge difference to the estimate. Assuming that the half-thickness limestone eroded at twice the present rate, then the five-mile section would have been excavated in about 3,000 years. In the upstream section, the thickness of the limestone increases from 14 metres (45 feet) at the suspension bridge to 27 metres (90 feet) at the Falls. Assuming an average thickness of about 21 metres (70 feet) and an average erosion rate of two metres (seven feet) per year gives an age for the upstream two miles of the gorge of about 1,400 years. Altogether, the estimate for the whole gorge is 4,400 years—much less than the 35,000 years Lyell published, and the current ‘age’ of 12,000 years. And we have not yet calculated the age effects of increased sediment load, increased water flow, or the possibility of erosion by ice, etc. Thus, the revised age agrees remarkably with the end of the Ice Age (3,800 years ago), which followed Noah’s Flood (4,300 years ago).14 
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Erosion in the Niagara Region

In 1841, Charles Lyell, a British scientist and one of the fathers of modern geology ventured to Niagara Falls. From observations of the various rocks both at the Falls and along the Niagara River, Lyell was able to illustrate that the cascading waters had eroded the gorge from the edge of the escarpment at Queenston - Lewiston to its present location. 

Lyell's conclusions were supported by an equally distinguished American geologist, James Hall. His independent studies for the State of New York included the first accurate survey of the rim of the falls to establish a basis for measuring the rate of recession. 

Niagara Falls has eroded 11.4 kilometers (7.1 miles) during the last 12,300 years. 
The slowing of the erosion rate is caused by two major factors: 3 ft/yr
1. The limestone cap rock, which the water is currently flowing over, is more resistant to erosion. This limestone layer began approximately 0.5 kilometer north of the Rainbow Bridge. As the Falls continue to erode southward, the erosion rate will increase when it reaches Navy Island when the Falls will reach a softer layer of rock.

2. The development of hydro electric generating plants through water diversion along the shoreline of the Niagara River has vastly reduced the rate of water flow.

In 1938, the deepest flow of water, which is located at the crest of the Horseshoe Falls, was recorded at 7.6 meters (25 feet). Hydro diversion has reduced the water flow rate. 

800 - 600 years ago the Niagara Falls existed as a single water fall. The separation of the water fall into the two water falls: the American & Horseshoe Falls is relatively new in its 12,000 year history. 

Recession of the waterfall brought the cascading water to the brink of the bedrock sill known as the Lyell / Johnson Ridge at Hubbard Point. At the Lyell/ Johnson Ridge the cap rock reaches it maximum height above sea level. From this point the height of the Falls diminishes to the site of the current location of the Falls. 
Interesting Facts About the Falls:

· The crest line of water falls was relatively straight until 1775 when the Horseshoe shape began to form. Two thousand years ago, the crest line of the Falls was located north of the current Rainbow Bridge. Four thousand five hundred years ago, the crest line of the Falls was located north of the current Whirlpool Bridge.

· The shape of the crest line determines its stability. The uniform Horseshoe shape of the crest line of the Falls provides greater stability. The deepest plunge pools are carved out when the crest line of the Falls is relatively stable.

· The American Falls has no regular mode of collapse. The present amount of water flowing over the American Falls is insufficient to erode the Irondequoit Dolostone (limestone) rock debris at the base of the Falls.

· The rock surface reaches its maximum at Hubbard Point (along Canadian side of gorge).

The US Army Corps of Engineers uncovered a number of problems during the 1969 de-watering of the American Falls. They were:

1. A complex system of joints in the Lockport Limestone cap rock was uncovered. The joints were more numerous near the crest and reached vertically to shale level below increasing likelihood of undermining.

2. Ground water seepage into the numerous joints increased the hydrostatic pressure as did winter freezing forcing segments of the limestone to be forced further a part creating the possibility of further fracturing of this cap rock layer.

3. Weathering and Erosion: 

1. Falling and flowing water carry broken or weakened pieces of rock away.

2. Some of the mineral deposits of the Lockport Limestone are washed away when water flushes through the fissures in the rock. These minerals which are normally used to maintain the strength and resilience when absent speed the fracturing process.

3. Wetting and drying of Rochester Shale - tests show that after approximately ten (10) such cycles, the Rochester shale will deteriorate naturally undermining the Lockport Limestone cap rock.

4. Freezing and thawing repeatedly forcing rock to separate and break away.

5. Rock falls that occur expose more weakened and vulnerable rock layers.

Instruments were installed on Prospect Point, Luna Island and Terrapin Point to monitor any future rock movements. Rock bolts, which are steel dowels and cable tendons were inserted in a pattern at Luna Island and the Bridal Veil Falls to solidify and stabilize the rocks as much as possible. Drainage holes were drilled into the Limestone at the American Falls, the Bridal Veil Falls and Terrapin Point to relieve the hydrostatic pressure. 

The rock talus at the base of the American Falls was left to the forces of nature. It was decided that to remove the talus would be too expensive and create too much of an artificial look. The water flowing over the American Falls is too little to erode the talus so it will be there until the American Falls remains as it is. 

Stress measurements taken near the crest of the American Falls measured 870 pounds per square inch parallel to the Niagara Gorge. Tensional forces measured near the crest of the American Falls equaled 300 pounds per square inch acting perpendicular to the gorge. 

A core sample taken from the bed of the American Falls reached the level of Queenston Shale at the depth of 359.2 feet. 

The mean rate of erosion was 3.5 meters (5 feet) per year. Since 1942 the rate has been much slower. 

Today, through increased water diversion and anti-erosion remedial steps, the rate of recession at the Horseshoe Falls has been reduced to a fraction of what it used to be. Today it is estimated that erosion of the Horseshoe Falls is less than one foot per year.  In the future, through remedial efforts and further water diversion that the amount of erosion at the Horseshoe Falls has been projected to be reduced to approximately 1 foot every 10 years. 

Today, erosion of the American Falls is estimated at 3 - 4 inches every 10 years. The water flow which is regulated at a minimum level of 10% of the estimated 100,000 cubic feet per second during the summer (50,000 cubic feet per second during winter) is insufficient to cause major erosion.
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