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During this meeting we can celebrate the World(s birthday, 23 October. It has for a long time been believed that in 1650 Archbishop James Ussher (1581 - 1656) figured out that the creation of the world started on Sunday 23 October 4004 B C. 1) It has recently been argued that it was not Ussher(s invention. 2) Others before him had proposed that exactly 4000 years had elapsed between the first Adam and Christ. However, Ussher did set the knowledge of his times into system and the details go back to him.

Some of you may feel uneasy with this introduction. It becomes only worse when I tell you that I celebrate the world(s birthday  every Sunday because I am a christian. Many christians might here protest: We celebrate Sunday as the day of the resurrection of our Lord. That is true but equally true is that the Church also celebrates the Sunday as the first day of the week when God started creating the world. So chistians did with full conviction for many centuries, also Niels Stensen(s century and beyond. This christian  tradition of celebrating Sunday continues, both for the resurrection of the Lord as the beginning of the new creation and for the first creation of the world. But whereas we still believe that the resurrection really happened on a Sunday, we now consider the creation story of the Bible as a presentation of a fundamental truth framed in a picture of literature.

Ibn Sîna, Latin Avicenna, was a philosopher of the eleventh century. He accepted that the earth was once covered by the sea and concluded that in many stones, when they are broken, are found parts of aquatic animals, such as shells. 3)

Bernard Palissy wrote in 1563  that he believed  fossils to be remnants of animals and plants. However he rejected the idea that they were detritus of the biblical flood, suggesting that inland fossils are found on site as the result of the congelation of a lake. 4)

Niels Stensen(s road to geology is straightforward. His first inspiration to it came from France and from Denmark. Already in 1659 as a student of medicine at the age of 21 years, he read the observations of the French physician Pierre Borel from 1656.  Borel wrote that he in the environment found shells from marine animals, even fossilized fishes, (in the environment(, that means at places far away from the seas. This proves to him that they were left from the (Old Flood( because they are found at places far away from the sea, or that the sea level  had slowly changed. Borel even appeals to a story about anchors from ships and skeletons found far from the sea. Niels Stensen noted somewhat of it with interest in his (Chaos( manuscript. 5). He underlines that the bed of the seas has slowly been changed and quotes Borel(s words: (On the change of the surface of the Earth I plan a book(.

Yet this is not sufficient to explain how later on the anatomist Niels Stensen became a pioneer in geology. First clue to the answer is in the teeth of sharks. He knew them from his teacher Thomas Bartholin. Niels Stensen dissected a shark, caught and brought to Leghorn in 1666, when Stensen was there. He had previously seen  Glossopetrae, fossil shark teeth. As the sharp-eyed anatomist he was, he observed that the teeth of the shark were in all details like glossopetrae. As a pioneer of geoogy he proved by rational arguments how these fossilized shark teeth had come into mountains.

How the anatomist could become, not only a geologist but even a pioneer in geology is better explained by Keith Thomson : (Steno had a knack for getting straight to the processes underlying phenomena, and to do this he relied not on old-fashioned hypotheses, but the evidence of his eyes. Perhaps it was from his training as an anatomist, perhaps it was also because he had not been trained in the geological orthodoxies of the day; for whatever reason, before three years had elapsed, Steno had grasped some of the fundamentals of how the earth works.( 6)

As Martin Guntau expresses it: Niels Stensen (was the first scholar who arrived at a historical analysis of a region under geologic viewpoint.(  (His first ordering of the history of the earth in several phases out of an actualistic starting point is one of the notes which make Stensen one of the most originally thinking geologists of his time.( 7) Only in the 18th cenury could historical thinking in new dimensions break through but Stensen is one of them who prepared this because he saw the geological changes in Toscana in a sequence of time which included also events before and after the deluge. 8)

In his History of Geology Helmut Hölder noted that Steno is the first with whom we find a history of the Earth (before the Flood(. 9) He says that (during the 17th and 18th centuries the doctrine about the flood included in the first outlines of the history of the world was in the foreground for some time because the biblical account of it and the geological finds seemed to overlap.( 10) Thus was also the opinion of Leibniz (1646 - 1716) and it may be one of the reasons of Leibniz( enthusiasm for Stensen(s geological research. In 1749 the editor of his (Protogæa(, Christ. L.V.D. Scheid acknowledges that it would be difficult to deny that some miracle happened at the deluge. But therefore he also finds it waste of time when Niels Stensen , though otherwise very sharp and subtle in his judgement, wanted to prove the possibility of the universal Flood by apodictic mathematical arguments. 11)

Right from his first publications, during his stay as a young student in Holland, Niels Stensen displayed a constant admiration for a personal God(s revelation in his creation. Stensen never publicly denied his faith in God(s revelation in Holy Scripture. Modern people wonder how Stensen could hope to reconcile his history of the earth with the chronology of the Bible. Moreover, some scientists cannot believe that Stensen could be sincere in his efforts of reconciling the two sources of information. Here two conditions should be taken into consideraton: The state of the relations between christian faith and science in those days and the scientific view on geological history in those early days of geology. Nowadays we are under the deep impression of what happened with Galileo. When Stensen published his Prodromus on geology, only 36 years had elapsed since the condemnation of Galileo for having defended the Copernican system. Stensen must have known it, he then lived in the town where Galileo had lived. Indeed, he praises the (great Galileo( in his Prodromus though not just for his ideas on astronomy. Niels Stensen was not an astronomer himself and it may have been hard for him to take a well founded stand in the question about the astronomic world system. If ever he pronounces himself about astronomy, his attitude is not quite clear and one might get the impression that he is oriented towards the ideas of Descartes, who had proposed his special system of the world in such a way that it escaped a condemnation by the Church. On the other hand, only within the 36 years elapsed since the process on Galilei had the astronomy of Copernicus conquered the conviction of most astronomers. Also remember that Copernicus had not been condemned by the Church. The case of Giordano Bruno reaches still  farther back  from Stensen( real situation.Giordano Bruno was burned on the stake in 1600 but not for his opinions about the world system which were more or less Copernican. Had this not been so then his fate had been used as a precedent for Galileo.

On the other hand the case of Earth(s history and the biblical history, particularly the Flood, was not so much a question of space as of time.  One might doubt how relevant this distinc​tion is. But after all, the danger of the Copernican system was not just that it proposed another world system. The scientific ideas about, just the earth, had at all times been different from that of the Bible. In Old and New Testament the earth is thought of as flat disk, founded on some pillars far in East and West whereas at least scholars for a long time before Stensen had known  that it is a sphere. In the Bible earthquakes are definitely  presented as God(s  shaking the pillars which hold the earth standing. At least, this terrible phenomenon in nature had to be explained quite differently in (modern( science, already from the beginnings of our christian era. What was more serious, certainly in the view of Galileo(s Pope, was that the new world system literally drew the chair away under God because now heavens, God(s seat, was no more existent as a fixed place in space. As regards time, there was a big difference in dealing with the chronology of Old or of New Testament. It would indeed have been very dangerous to deny that, e.g. Jesus was born in the days of Herod the Elder and died under Pontius Pilate. The last event is even part of the creed, it is stated in one of the articles of faith. Nor is there any good resason to doubt about this. On the other hand, nothing in the creed is stated about the Flood nor the chronology of creation at all. Only the fact that God is creator of heaven and earth, that means of all the universe. Apart from the six days of creation, the Bible measures history in generations of people and surely from this (information( one could very well derive datings, e.g., of the Flood. Of course, this dating is now unacceptable. However, may it be said that right after this story and onwards, that means the history of the patriarchs, biblical chronology is substantially correct. Some of the dicrepancies with modern opinions may even be due to hypercriticism more than to the Bible itself.

On the other hand, as for the scientific view on geological history in those early days of geology, we scarcely have an idea of how scientists like other people looked on time dimensions. At  a time when geology and more generally, science had no experimental tools for either measuring og imagining the true length of geological time ( . .), one can understand the acceptance of the less common and most ancestral pre-historical process to explain the facts observed, Gian Battista Vai says about the Flood in geology. 12)

Nowadays we are accustomed to a time scale of some billions of years. That was a big step since millions of years were still usual towards the end of the nineteenth century. The step was caused by the discovery of radioactivity in the beginning of the past century. This came along without much alarm also within the Church communities. Going back in history of science, we see the step taken in the 18th and 19th century from a few thousands of years to millions of years in the time scale of earth history.  This looks harmless for our eyes, but impressions made on our minds grow with their external cause in a logarithmic scale. Plotted in a logarithmic scale the the step from thousands to millions of years is as large as that from millions to billions of years.

Still, we wonder how Niels Stensen and others of his times could see the history of the earth passing within so few thousands of years. But Stensen(s geology functions by catastrophes. Most of all the biblical Flood, but also undermining of upper strata of the earth and probably a sudden filling up again by some other flood. The time rates of sedimentation do not yet seem to have been taken into consideration for measuring the time elapsed. Stensen and others, e.g. Leibniz, were fascinated by the over all qualitative agreement between biblical history and geologic history. Therefore Leibniz could in 1749 write in his Protogæa that ( Steno had already had some not so horrible thoughts about breakdowns and sediments. He had done research in a large part of Europe and at several places noted traces of broken ownn faults. I remember that I heard him often tell us and gratulate himself because he could confirm the belief in Holy Script and general deluge by natural arguments, not without fruit for piety.( 13) ​No doubt Stensen was sincere. If ever one should doubt about his sincerity though knowing his personality and life, at least Stensen had no reason to dissimulate, being in Hannover, far from Rome(s control and face to face with a tolerant protestant. Leibniz  was himself interested in the harmony between faith and science as much as in peace between christian confessions. Writing in his Protogæa about the Great Flood he accepts that everyt​hing was merged in the water. So is told us by the holy monuments of our religion. Old tales among the nations agreee, thus, more or less,  Leibniz writes. And Leibniz acknowledges that traces of the Mediterranea Sea support the faith. 14) We know that Stensen did stop publishi​ng about geology after his Prodromus in 1669 but he did not at once stop his research. The very reason why he had to commit to another the final publication of his Prodromus was that he was engaged in geological research in countries far away, until he was called back to Florence by the serious sickness of his patron.

So was Niels Stensen perhaps not even aware of the novelty of his ideas nor of a possible clash with Holy Scripture? Stensen himself eliminates this easy solution to this question. After having proposed in many details his views on a history of the earth in six periods or phases he opens a detailed discussion of the consensus between Holy Scripture and his own geology:

(Lest anyone be afraid of the danger of novelty, I set down briefly the agreement between Nature and Scripture, reviewing the main difficulties that can be raised about individual aspects of the earth.( This quotation is taken from the translation by Alex J. Pollock 15). From this translation by Pollock one could conclude that Stensen did not at all see his geology as a novelty and therefore had no fear of a clash with Scripture: (Lest . .  afraid of the danger of novelty. . . ( So there is no novelty! However in the Latin text Stensen says: (Ne vero a novitate periculum quisqvam metuat(, that means: Lest anyone would fear any danger from the novelty. So: No novelty? Yes but no danger from the novelty. Stensen is aware of the novelty but does not see that it is dangerous.

Stensen then goes on comparing his six phases (aspects) of the earth with Holy Scripture. The first one is that when everything was covered with water. In his famous figures it is the situation in figure 25. Stensen concludes that there is (obvious agreement between Scripture and Nature.( 16)

Niels Stensen identifies the deluge itself with the fourth phase of the history of the earth in fig. 22 in the Prodromus.With regard to the time of the Great Flood, sacred History, reviewing everything in detail, is not opposed by secular history, Stensen states. 17)

Note that Stensen only seeks agreement between Scripture and secular history, not geology because only history had an exact chronology. Stensen has more difficulties with the agree​ment between Nature and Scripture about how high the sea level rose during the Flood. He puts forward three arguments. The fourth is an appeal to God(s omnipotence, a weak argu​ment when science has to account for phenomena in Nature but after all the Deluge was a special action of God. 17)

Still in our days efforts can be made to identify the Flood of which the Bible speaks, with some or more wide spread floods or inundations in the history of geology, of which mankind may have kept some vague remembrances.

In 1658, 11 years before Stensen(s Prodromus, the Jesuit Martino Martini, a former Christian missionary in China, published a History of China, based on accurate and detailed Chinese annals of the histories of all the emperors until the birth of Christ. 20) Father Martini remarks that according to the Chinese annals Noah(s flood should have happened three thousand years before Christ, whereas Western chonologists made the time interval much shorter. Still some chronologists in Europe are favourable for the Chinese dating, Martini says. (p. 3) Martini did  not reject the Chinese position altogether (p. 3) but admitted that much in the Chinese annals is ridiculous. He proved that according to these annals the whole world must have existed many thousands years before the Great Flood. (pp. 9-10) Thus the first emperor Fohius should have reigned for 115 years. He started his reign in the year 2952 before Christ. (p. 11) Father Martini readily accepts that China was populated before the Great Flood but then he is in trouble to explain how they could have kept memory of so much that happened before the Flood because all mankind drowned during the Flood, apart from Noah and his family. (p. 10) The seventh emperor, Yaus, reigned from the year 2357 before Christ. During his reign a flood happened. The author is inclined to believe that this at least has to do with Noah(s deluge. But again all what is written about Chinese history before this seventh emperor should be fiction for nobody survived the Great Flood apart from Noah, far away in the West. (pp. 26-27) After all, the change in chronology does not appear for us that revolutionary , moreo​ver Martini shows himself much reserved towards the data of the Chinese annals. Neverthe​less he has clearly no reserve in opening a discussion about the exactness of prevailing chronology of the Bible. A modern scholar could declare: (The marvellous duration of Chinese chronology revealed by Martini made new difficulties for Christian chronology. Leibniz basically accepted Martini(s report as a reliable document and employed a Greek version of the Bible to save the validity of the chronology.( In 1689 in Rome, Leibniz visited the Jesuit Claudio-Filippo Grimaldi and questioned him about Chinese issues including ancient Chinese chronology. 19)

Also for Carl von Linné, or Linnæus, time became a keystone in his conception of the development of the earth. In his selfbiography he declared thay he readily would believe in an age of the earth still larger than the Chinese, (if Holy Scripture would allow (. He said  that he had not seen relics of the Deluge but only time(s continuous effects. 20) Perhaps this is what is meant when an author says that Linné rejected the Deluge as as a geological factor, since its duration was too short. 21)

Finally, one could not escape the conclusion that the few thousands of years of the Bible, and certainly not the short time for the Flood, were not sufficient for explaining thick layers of sediments. One on the European continent taking this effectively into consideration was René Réaumur. He did so publicly only in 1720. His arguments were the thickness of layers of shells, up to seven  metres, in the region of Tours, and the fact that, compared with the slowness of changes in the French coastline it would take thirty to forty centuries for the seas to recede from Tours to its present positions, half the time for all the world(s history according to the Bible. 22)

Do not believe that the scientific world immediately accepted this discovery with gratitude. Noah(s flood continued to play an important role in the history of geology. In Italy diluvia​nism and anti-diluvianism lived side by side. Both parts were to be found in England. Most radical is said to have been John Woodward (he died in 1728) but also William Buckland  (who died in 1856) had been a staunch diluvianist until the second half of the 1840's. Only after 1840 did diluvianism die out with acceptance of Hutton(s plutonic theories helped by Agassiz(s discovery of glaciations. 23)
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