
  [image: Cover.]


  Table of Contents.


  Lectures.


  


  About Robert Hooke and This Epub.


  Introduction by Richard Waller.


  I. Lecture No. 1.


  II. Lecture No. 3.


  III. Lecture No. 4.


  IV. Lecture No. 5.


  V. Lecture No. 6.


  VI. Lecture No. 7.


  VII. Lecture No. 8.


  VIII. Lecture No. 2.


  IX. Lecture No. 9.


  X. Lecture No. 11.


  XI. Lecture No. 21.


  XII. Lecture No. 22.


  XIII. Lecture No. 19.


  XIV. Lecture No. 20.


  XV. Lecture No. 10.


  XVI. Lecture No. 18.


  XVII. Lecture No. 12.


  XVIII. Lecture No. 13.


  XIX. Lecture No. 14.


  XX. Lecture No. 17.


  XXI. Lecture No. 26.


  XXII. Lecture No. 15.


  XXIII. Lecture No. 16.


  XXIV. Lecture No. 27.


  XXV. Lecture No. 24.


  XXVI. Lecture No. 25.


  XXVII. Lecture No. 23.


  


  Tables (= Plates).


  Table I.


  Table II & III.


  Table IV.


  Table V.


  Table VI.


  Table VII.


  Table VIII.


  About Robert Hooke and This Epub.


  Robert Hooke


  Robert Hook (1635-1703) was perhaps was the most versatile and innovative scientist of the 16th century.


  He was born in Freshwater on the Isle of Wight to John Hooke and Cecily Gyles. Robert was the last of four children, two boys and two girls, and there was an age difference of seven years between him and the next youngest. Their father John was a Church of England priest, the curate of Freshwater's Church of All Saints, and his two brothers (Robert's uncles) were also ministers. On his father's death in 1648, Robert was left a sum of forty pounds that enabled him to buy an apprenticeship. Although he went to London to take up an apprenticeship, and studied briefly with Samuel Cowper and Peter Lely, he was soon able to enter Westminster School in London under Dr. Busby. Hooke quickly mastered Latin and Greek, made some study of Hebrew, and mastered Euclid's Elements. Here, too, he embarked on his life-long study of mechanics. In 1653, Hooke (who had also undertaken a course of twenty lessons on the organ) secured a chorister's place at Christ Church, Oxford. He was employed as a "chemical assistant" to Dr Thomas Willis for whom Hooke developed a great admiration. There he met the natural philosopher Robert Boyle, and gained employment as his assistant from about 1655 to 1662, constructing, operating, and demonstrating Boyle's "machina Boyleana" or air pump. He did not take his Master of Arts until 1662 or 1663. Robert Hooke spent his life largely on the Isle of Wight, at Oxford, and in London. He never married, but his diary shows that he was not without affections for others. On 3 March 1703, Hooke died in London, having amassed a sizable sum of money, which was found in his room at Gresham College. He was buried at St Helen's Bishopsgate, but the precise location of his grave is unknown.


  His accomplishments were often ignored after his death, partly because of the vindictiveness of his contemporary scientist, the famous Sir Isaac Newton. Hooke was one of the formost experimental scientists of the seventeenth century with contributions to physics, astronomy, chemistry, biology, and geology. He collaborated or corresponded with important scientists such as Christian Huygens, Antony van Leeuwenhoek, Christopher Wren, Robert Boyle, and Isaac Newton. Among other accomplishments he was a prolific inventor, having first developed the universal joint, the iris diaphragm, and an early prototype of the respirator; he also invented the anchor escapement and the balance spring, which made more accurate clocks possible. In addition he was Chief Surveyor of London and helped rebuild that city after the Great Fire of 1666. He proposed the correct theory of combustion; devised an equation describing elasticity that is still used today ("Hooke's Law"); assisted Robert Boyle in studying the physics of gases; invented or improved meteorological instruments such as the barometer, anemometer, and hygrometer; and so on. His understanding of many fundamental aspects of geology and paleontology was remarkably correct as understood by scientists today, and was far in advance of his contemporaries (modified from http://www.ucmp.berkeley.edu/history/hooke.html).


  His book Micrographia, published in 1665, is considered as of fundamental importance to biology. The basis for the current epub of his observations and hypotheses concerning geology and paleontology undoubtedly would have been considered of equal importance as the Micrographia, but for the fact that his work was largely ignored after his death and many of his concepts were independently (?) proposed in the early 19th century. It was not until his diary was published in 1935 that science historians began to appreciate his enormous understanding of fundamental geologic and paleontologic principles. As I was reading Hooke's work on earthquakes, I was astonished at his suppositions: based on his study of fossils he was able to correctly interpret that fossils were the remains of ancient life; from their occurrences in strata of high mountains far from current oceans, he was able to deduce that these occurrances proved there have been widespread elevations of former sea floors to great heights above the sea, and they also implied that land areas became submerged below sealevel; from the fact that many fossils were unlike living species he concluded that there have been mass extinctions in the past, and that probably there were processes occurring in the past that were similar to what we now call the evolution of animals and plants. He also had a working knowledge of sedimentary processes such as erosion and deposition, and explained the formation of graded sediments (coarse-grained sand continuously grading upward into smaller and smaller particles within a single sedimentary stratum). He realized that much time was required for these processes to occur but did not propose this concept, perhaps because of the pressure of religious opinions about the age of the world.


  This Epub.


  The source of this epub is the material published as Part V of a six-part compendium of Hooke's work collected and published by Richard Waller in 1705 after Hooke's death. The same material is also available for on-line reading at Oxford University's Digital Library of 17th, 18th, and 19th Century Geological Literature.


  This epub follows Richard Waller's sequence of Hooke's lectures, but also includes the lecture numbering system employed by Ellen Tan Drake's Restless Genius (1996). Thus the headings and the Table of Contents list the sequential ordering of Waller's by Roman numerals I, II, III... but also shows Drakes' headings as Lecture No. 1, Lecture 2, etc. Thus each lecture heading has the form of, for example, 'II. Lecture No. 3. (1686-87)', with the date it was read at the Royal Society by Hooke in parentheses. The start of a new lecture is sometimes preceeded by a brief introduction by Waller, but in several lectures the start point is obscure and I have followed Drake's definitive study of these lectures for my epub headings. The reason for the two sequences is that Waller grouped together lectures about the same or similar subjects, whereas Drake followed a strict chronological ordering in her lectures sequence. The advantage of Drake's chronological sequences is that it more clearly shows the evolution of Hooke's thinking over the 32 year span of the lectures which began in 1668 and ended in 1700. For further details of Hooke's life and of his work in geology/paleontology, I strongly recommend Drake's publication.


  Scanning and initial proofing was accomplished with ABBYY Fine Reader 10, html markup was performed with M. S. Word 2003, and epub creation used Sigil 0.4.0. Final editing was with Sigil.


  I have made no effort to correct spelling and other mistakes originating from the original book published by Waller, as for example, in Waller's introduction to lecture IV (Drake's No. 5) there are two '2dly' rather than '2dly' and '3dly'. Nor have I attempted to change 18th century word spellings into contemporary spellings. I have altered most of the ligatures, such as the linked 'c' and 't' and obsolete letters such as the 's' that closely resembles an 'f' to modern equivalents, but have retained the ligatures æ, Æ, Œ, and œ. because their use was continued long after Waller's book was published (often however, I could not distinguish the œ (oe) from æ (ae) especially in the Latin text). In general I have tried for consistency with these three ligatures; for example, if 'Ægyptian' chiefly occurs in the book, I have changed all 'Egyptian' spellings to the ligature form. Likewise both 'Sphære' and 'Sphere' and related words occur commonly in Waller's book; I have changed all to the non-ligature forms 'Sphere', 'Spheroid' etc. In the Waller edition there are numerous notes and explanations made by Waller in the book's wide margins; I have kept within the epub the most pertinent of these margin comments as 'inset' paragraphs located at the beginning of a paragraph where they occurred in the margins of Waller's edition. I also have used smaller text for all of Waller's comments, and smaller text also was used for poems throughout Hooke's lectures. Page numbers are shown as italic underlined numbers.
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  Introduction by Richard Waller.


  THE Treatise our Author mentions in the beginning of the Discourse I have not had the happiness to meet with among his Papers; possibly he might have formerly have read some Discourses upon these Subjects, but if so they are lost, as I am satisfied some other valuable Papers are; if not, I know not well what he means, except some Hints in his Lectures of Light, and at the end of his Tract of Comets; Tho' I am rather of Opinion some of the following Papers were wrote before that of Comets: But of this Matter I can affirm nothing positively. This Discourse more particularly relates to the rugged and unequal appearance of the Earth's Surface, which he here endeavours to solve by successive Eathquakes and Inundations. I shall not (were I able) attempt to preposses the Reader, nor longer detain him from the Authors own Discourses; only desire it may be observed, that the following Papers were read at several distinct times to the Royal Society, and upon that Account not so methodically digested as they would have been had they been published by himself.


  R. W.


  A Discourse of Earthquakes


  I. Lecture No. 1. (1668)


  The Introduction to the following Discourse, giving some account of its Design.I Have 279 formerly endeavour'd to explain several Observations I had made concerning the Figure, Form, Position, Distance, Order, Motions and Operations of the Celestial Bodies, both as to themselves, and one with another, and likewise with respect to the Body of the Earth on which we inhabit. But conceiving it may more nearly concern us to know more paricularly the Constitution, Figure, Magnitude and Properties of the Body of the Earth itself, and of its several constituent Parts, I have endeavour'd to collect such Observations and Natural Histories of others, as may serve to give some Light toward the making a compleat Discovery of them, so far as the Power, Faculties, Organs, and other helps that Nature has furnish'd Man with, may assist us in performing and perfecting thereof.


  The Subject is large, as extending as far as the whole Bulk included within the utmost limits of the Atmosphere: And 'tis not less copious and repleat with variety, as containing all the several Parts and Substances included within those Limits, namely, The aerial, watery and earthy Parts thereof, whether Superficial or Subterraneous, whether Exposed or Absconded, whether Supraterraneal, Superterraneal, or Subterraneal, whether Elemental or Organical, Animate or Inanimate, and all the Species and kinds of them, and all the constituent Parts of them, and the Composits constituted of them; of which also there will fall under Consideration, the Artificial as well as the Natural Causes and Powers effective of things; then their Generation, Production, Augmentation, Perfection, Vertue, Power, Activity, Operation, Effect, Conservation, Duration, Declination, Destruction, Corruption, Transformation, and in one word, the motion or progression of Nature sensibly exprest, or any other ways discernable in each of those Species. Which Subject, if we consider as it is thus represented, doth look very like an Impossibility to be undertaken even by the whole World, to be gone through within an Age, much less to be undertaken by any particular Society, or a small number of Men. The number of Natural Histories, Observations, Experiments, Calculations, Comparisons, Deductions and Demonstrations necessary thereunto, seeming to be incomprehensive and numberless: And therefore a vain Attempt, and not to be thought of till after some Ages past in making Collections of Materials for so great a Building, and the employing a vast number of Hands in making this preparation; and those of several sorts, such as Readers of History, Criticks, Rangers and Namesetters of Things, Observers and Watchers of several Appearances, and Progressions of Natural Operations and Perfections, Collectors of curious Productions, Experimenters and Examiners of Things by several Means and several Methods and Instruments, as by Fire, by Frost, by Menstruums, by Mixtures, by Digestions, Putrefactions, Fermentations and Petrifactions, by Grindings, Brusings, Weighings and Measuring, Pressing and Condensing, Dilating and Expanding, Dissecting, Separating and Dividing, Sifting and Streining; by viewing with Glasses and Microscopes, Smelling, Tasting, Feeling, and various other ways of Torturing and Wracking of Natural Bodies, to find out the Truth or the real Effect as it is in its Constitution or State of Being.


  To these may be added Registers or Compilers, such as shall Record and Express in proper Terms these Collections; add to these Examiners and Rangers of Things, such as shall distinguish and marshal them into proper Classes, and denote their Excellencies or Gradations of differing Kinds, their Perfections or Defects, what are Compleat, and what Defective, and to be repeated, and the like.


  So that we see 280 the Subject of this Enquiry is very copious and large, and will afford Work enough for every Well-willer to employ his Head and Hands, to contribute towards the providing Materials for so large a Fabrick and Structure, as the great quantity of Materials to be collected do seem to denote. However, 'tis possible that a much less number may serve the turn, if fitly qualified and done with Method and Design, and it may be much better and easier.


  When this mighty Collection is made, what will be the use of so great a Pile? Where will be found the Architect that shall contrive and raise the Superstructure that is to be made of them, that shall fit every one for its proper use? Till which be found, they will indeed be but a heap of confusion. Who shall find out the Experiments, the Observations, and other Remarks, fit for this or that Theory? One Stone is too thick, or too thin, too broad, or too narrow, not of a due colour, or hardness, or grain, to suit with the Design, or with some other that are duly scapled for the purpose: This Piece of Timber is not of a right Kind, not of a sufficient Driness and Seasoning, not of a due length and bigness, but wants its Scantlings, or is of an ill Shape for such a purpose, or was not fell'd in a due time: 'Tis Sap-rotten, or Wind-shaken, or rotten at Heart, or too frow, and the like, for the purpose for which 'tis wanted.


  The Use of pre-design'd Theories, and Modules of Enquiry. I mention this, to hint only by the by, that there may be use of Method in the collecting of Materials, as well as in the use of them, and to shew that there may be made a Provision too great, as well as too little, that there ought to be some End and Aim, some pre-design'd Module and Theory, some Purpose in our Experiments, and more particular observing of such Circumstances as are proper for that Design. And though this Honourable Society have hitherto seem'd to avoid and prohibit preconceived Theories and Deductions from particular, and seemingly accidental Experiments; yet I humbly conceive, that such, if knowingly and judiciously made, are Matters of the greatest Importance, as giving a Characteristick of the Aim, Use, and Significancy thereof; and without which, many, and possibly the most considerable Particulars, are passed over without Regard and Observation. The most part of Mankind are taken with the Prettiness or the Strangeness of the Phænomena, and generally neglect the common and the most obvious; whereas in truth, for the most part, they are the most considerable. And the greatest part of the Productions of Nature are to be seen every where, and by every one, though, for the most part, not heeded or regarded, because they are so common. I could wish therefore that the Information of Experiments might be more respected, than either the Novelty, the Surprizingness, the Pomp, and the Appearances of them.


  Of figured Stones. The obviousness and easiness of knowing many Things in Nature, has been the Cause of their being neglected, even by the more diligent and curious; which nevertheless, if well examined, do very often contain Informations of the greatest value. It has been generally noted by common, as well as inquisitive, Persons, that divers Stones have been found, formed into the Shapes of Fishes, Shells, Fruits, Leaves, Wood, Barks, and other Vegetable and Animal Substances: We commonly know some of them exactly resembling the Shape of Things we commonly find (as the Chymists speak) in the Vegetable or Animal Kingdom; others of them indeed bearing some kind of Similitude, and agreeing in many Circumstances, but yet not exactly figured like any other thing in Nature; and yet of so curious a Shape, that they easily raise both the Attention and Wonder, even of those that are less inquisitive. Of these beautifully shaped Bodies I have observed two sorts: First, some more properly natural, such as have their Figures peculiar to their Substances: Others more improperly so, that is, such as seem to receive their Shape from an external and accidental Mould.


  Of Chrystals, and the like Stones, shot into Figures. Of the first sort, are all those curiously figured Bodies of Salts, Talks, Spars, Crystals, Diamonds, Rubies, Amethysts, Ores, and divers other Mineral Substances, wherewith the World is adorned and enriched; which I at present omit to describe, as reserving them for a Second Part, they seeming to be, as it were, the Elemental Figures, or the ABC of Nature's 281 working, the Reason of whose curious Geometrical Forms (as I may so call them) is very easily explicable Mechanically: And shall proceed to the second sort of Bodies.


  Of Petrifactions. Of these are two kinds; either first the very Substances themselves converted into Stone, such are Bones, Teeth, Shells, Fruit, Wood, Moss, Mushrooms, and divers Vegetable and Animal Substances: Or secondly, such other Mineral or Earthy Substances, as Clays, Sands, Earths, Flinty Juices, etc. which have filled up, and been moulded in divers other Bodies, as Shells, Bones, Fruits, &c. but especially Shells. These, according to the Representations they bear of other Bodies, have received divers Names; of which Aldrovandus, Bauhinus, Imperatus, Wormius, and others, reckon a great number: Such are, Cornu ammonis sine armatura, Helicoides, Hoplites, multiplex obscure lucens, muricatum, cristatum, cristatum pertusum, striatum Campoides, Campoides Echinatum, Caprinum cornu, Cornu Arietinum, Sceleton Serpentis. Conchites bivalvis striatus, Mytulus biforis, cinerius rugosus, Coclites, Chama lapidea, lævis, rugata, Ostracites, Pectenites, Bucardia, Strombites, Belemnitæ Cornu fossile, Glossopetræ, Astroites, Entrochos, Colonetta, Lapis judaicus, Fungites, fungus saxeus, Lapis Indicus, Brontias, Brontias favogineus, Ombria, Ovum anguinum, Lignum petrifactum. Of these I shall describe some few, because every one has not the Opportunity of seeing and examining them.


  


  AS to the figured Stones or Petrifactions here mention'd, I found only one Sheet of the Descriptions of several of the Cornu-Ammonis sort, with some of the Echini, or Helmet-stones, which Descriptions follow: As for the Designs of them, they were, I know not by what means, not to be found amongst his Manuscripts; but by the Favour of Dr. Sloan, into whose Hands they happily fell, I procured them for the Graver, to whom the World and my self are obliged for this, as well as for other more valuable Communications. The Five first Tables were design'd by Dr. Hook himself; and tho' he has not perfected the Descriptions of them all, yet I have procured them all to be graved, supplying in some measure my self those Figures which were left undescribed by him. The Two last I drew my self from some figured Stones I happen'd to meet with, not far from Bristol, some Years since; about which time I gave the Designs to Dr. Hook, together with a Particular Explication of the Figures; but by Misfortune did not keep an exact Copy of what I then gave him, which, amonst others of his Papers, is lost. I have endeavoured to supply this, as well as I now can, as the Reader may see by a short Account of a Letter I then sent him, with these Draughts; which I have so far presumed upon the Readers Acceptance, as to insert after the Explications of the Author's own Draughts.


  R. W.


  I have designed 15 several sorts of Snail rather than Snake-stones, call'd by some Authors Cornua Ammonis, or Sceleta Serpentum, all of them, both of different Substances and various Shapes; but yet all of them agreeing in these Proprieties, that they were made of a Tapering or Pyramidal Body, coil'd up together, so as that the Tip or Point of it was in the Center, and the Base outmost; next that, in the coiling up, the Axis of this Pyramidal Body kept exactly in the same Plane. 3. That all of them were ridged or furrow'd with Rings, Furrows, or Protuberances and Depressions, which respected the Center of the Spiral, for the most part, but were moulded and rang'd each of them different ways, all of them very regular, and exceedingly ornamental. 4. That in the coiling the lesser and inner Parts sunk, as it were, always into the inside of the greater encompassing Part. 5. That all of them had Diaphragms, or separating Valves, whereby the Parts might oft-times be easily separated. 6. That the Fimbriæ, or Edges of these Diaphragms, were in most of these Stones very visible; in others of them, where they were somewhat more obscure, they might be made apparent, by scraping or rubbing away the outsides of them. 7. That these Fimbriæ or Edges appear'd on the Surface, like the Out-lines of some curious Foliage, a Specimen of some of which I have given in the 3d and 10th Figures. This, 282 upon Examination of them, I found to proceed from the Fulness of the Edges of the Diaphragms whereby the Edges were waved or plaited somewhat in the manner of a Ruff. 8. That most of them were covered with a very curiously polish'd as well as curiously carv'd Surface, some of them shining like burnish'd Brass, as those of the 1st and 2d Figures; others like Brass, tarnish'd black, but rubb'd smooth; others of them like transparent Horn, as the 12th Figure; others like Coperas-stones; others like a coarser sort of white Marble; others like black Marble. 9. That from these polisht Surfaces one might oftimes easily pick off a Substance exactly resembling the plaited shining Substances of a Shell; and this did very visibly in many of them cover the internal stony Body, with a Coat two or three times as thick as a Snail's Shell. 10. That the biggest end of these Spiral Bodies was always imperfect without any determinate Figure. 11. That many of these Spiral Bodies seem'd, as if they had been broken and shatter'd, and had grown together again in an irregular Posture. 12. That many of them were compounded of several Substances, the Spaces between the Diaphragms being sometimes fill'd with one kind of Substance, sometimes with another, and sometimes they were found empty, only all the sides of the Diaphragm were cover'd with a kind of Tooth-Sparr. 13. There were many of these which were at first included in Stones, out of which they might easily be separated, so as to leave a perfect Impression like themselves; but in most of those incompassing Bodies, the Impression was bigger than the impressing Body, by the thickness of a thin Shell, which seemed to have been heretofore the Cause of both Impressions, but was worn away and decay'd by the Injury of time; they differ'd one from another chiefly in these Particulars: First, That the Bases or Planes supposed to cut these spirall'd Bodies at right Angles, with the Circumference and Plane thro' the Axis, were of different Figures; as that of the first Figure was much like that of a common Nautilus, being somewhat like the Figure of a Turkish Crescent; but the Diaphragms were not smooth and plain like those of a Nautilus, but full and ruffled like the Leaves of Sea-wrack, and several other luxuriant Vegetables, and that (which appear'd by the Foliage visible on the Surface) the Diaphragms were much thicker and closer together: This on the outside was like polish'd Silver, but the inside of a Substance not much unlike blue Slate, but closer, harder, and heavier. That of the 3d Figure was of a Figure, as if the former had been press'd quite flat; so that instead of the round Back in the 2d Figure, this has a Back terminated with a sharp Edge, as in the 4th Figure, 'tis all over almost cover'd with a shining Substance not unlike a Substance we call Alchimy, or whited Brass; on this the Foliage of the Edges of the Diaphragms is very visible, one of which I have described in its posture, as at a, and 3 others of them, that the Curiosity of them might be the more visible, I have described by the help of a Lens in the 5th Figure. Somewhat like to this is that of the 6th Figure; but that instead of an edged Back, this is hollowed or furrowed not unlike the Wheel of a Pully, with two protuberant Ridges on either side, as is visible in the 7th Figure; the Surface is undulated like the former two, but somewhat more manifestly, the Fashion of which Waves are not unlike the Ribs of wicker Screens, 2, 3, 4, and sometimes more of them uniting at last together into one more conspicuous Rib which crosses the Center; the other side of this was broken so that the Diaphragms and several hollow Cavities between them were to be seen, 'twas of a Substance somewhat like the Rust of Iron. That of Figure the 8th was of a Substance somewhat like Portland-stone, but closer and harder. The transverse Section of it was much like the former, as may be seen in the 9th Figure: The Back of it was gutter'd and knobbed very like a Japan Nautilus, one of which I have in Mr. Colwall's Gift: The Ribs also, or Furrows of the Side were not much unlike, only they were somewhat finer wrought with Knobs or Buttons, as may be perceived by the Figure. The Knobs and Surface of the 10th was somewhat like this, but that they were a little more gross, as is visible by the Figure; this was of the Colour of a Bone that has been long buried in the Ground, and of a stony Substance almost as hard as a Flint; the outward Shell that seems to have cover'd it, was quite worn away, and all the partitions 283 or Edges of the Diaphragms were most conspicuous, the transverse Section you have in the 11th Figure. The Snail-stone describ'd by the 12th Figure was of pellucid Pebble, and look'd almost like Horn; that this had Diaphragms also, is evident by the end of it, which is bounded by one, as may be seen by the 13th Figure, which shews also the transverse Section of it. It had a Spine or Quill a, coiled about the back of it, the biggest part of which was broken off, and only the hollow part of the Quill of the Shell was left, as at b in the 12th: But at c the Quill was intire, and the Substance that fill'd the hollow of it, was transparent Pebble like the rest of the Stone; the incompassing Shell was much worn away, only in some Parts of it 'twas visible enough.


  The small one in the 14th Figure was much of the same Make, the Shell that covered it was black like the other, its End was also terminated by a Diaphragm, as is visible in the 15th Figure, where the transverse Section is also describ'd; but the Substance that fill'd it was quite differing, being a kind of Pyrites or Coperas-stone. The small one of the 16th Figure was of a Shape participating of the 1st and 3d, the transverse Section of it shewing it to be thinner than the 1st, but thicker than the 3d, was terminated by a Diaphragm very finely leav'd, and with viewing it very intensely, I could perceive the Sutures very finely wrought, much like those of the 5th Figure: it was fill'd with a black, stony Substance, and on the other Side of it (being a little broken) several of the Cavities between the Diaphragms appear'd empty. The little Part of one describ'd in the 18th Figure, was compounded as it were of the 8th and 14th, as may be seen by the transverse Section of it. Fig. 19. This, as the rest, had visible Diaphragms also, 'twas of a Substance like rusty Iron: These preceding were all of them of a Figure that taper'd very much, so as the Spiral from a very large Circumference, was presently contracted into a little one; but the following were of a Figure more protracted, and made many more Revolutions before they ended. Of this kind the 20th was the plainest, resembling that of the first of the other kind; 'twas ribb'd not much unlike it, and the transverse Section was much the same with that of the 2d Figure, as is visible in the 21st Figure.


  The 22d was somewhat like the 12th, but of a smaller Spiral; it was terminated with a Diaphragm, and had a small Spine or Quill which was laid round the Back of it, as may be seen by the 23d Figure; the Shell of it was yet sticking on it, and it look'd very like burnisht Brass; it seem'd to be a very hard Stone. The 24th somewhat resembled the 14th, the Surface of it may be perceiv'd by the 24th, and the transverse Section by the 25th Figure; 'twas a Pyrite, and one part of it was dissolv'd into Salt by the Air: I had two or three others of the same shape, one of a kind of grey Marble, another of a Flint, a third of an iron Stone, which I have describ'd in the 26th Figure, the Stone incompassing it, and the filling of the Shell it self being both of the same Substance: One of these was bruised in the hardning, so that the Cracks of the Shell were very visible; the like Accident was common to many of the rest, and the Shell encompassing was of a distinct Substance from the rest, and was easie to be pick'd off. But the prettiest of all the rest was the 27th, where the several Coats of the Shell and Diaphragms were very distinct, tho' they seem'd to be all petrify'd and turn'd to another Substance. It had been very much broken before the hardning, and all the Cracks of the Shell were very distinct; and which seem'd a little strange, some Parts of it were thrust outward, as if it had been fill'd with Water; and by Congelation, the Ice had swell'd and broken out the sides of it, which probably might be the Cause; for all between the Diaphragms it was fill'd with a transparent Spar or Caulk, such as is usually dug out of Lead Mines, a Substance between Crystal and Talk; the Original of which Substance seems to me not unlikely to be congeal'd petrifying Water; the Voluta of it was curiously ribb'd or moulded, and the Foliage or Edges of the Diaphragms were very Ornamental. It had a Spine or Quill went round the back of it, as several of the former; the transverse Section you have in the 28th Figure.


  The Surface 284 of the 29th was of a peculiar kind of carving, as is visible by the Figure; it was of a reddish Flint, the outside very smooth and polish'd, the side not visible was not so perfect, being broken in several places, and discovering the Diaphragms, and that some of the interjacent Spaces were empty. The greater End of this looking very irregular, I broke with a smart stroke of a Hammer a little piece off from it, and discover'd two small Snakes-stones within it, which probably had been tumbled into the Mouth of it before it was concreted; for they were of the very same Substance, but of a differing Figure from any I have yet describ'd, being ribb'd like the 24th, but only they were bigger and farther distant, and they went quite round the back. This last, and another like the 24th were taken up near Keinsham, about 4 or 5 Miles from Bristol, and sent by Dr. Beal, whence also I suppose several of the other may have come.


  Had they not been much too large, I would have describ'd also one or two of those Cornua Ammonis, presented to the Repository by the Right Honourable Henry Howard of Norfolk, which are in Diameter about 2-1/2 Foot, and the concave Impression of one of a greater Magnitude, which I found in a Piece of Portland-stone. These large Stones are between 300 and 400 Weight, and of a Stone in all Particulars much like Portland-stone, whence I suppose they were at first fetch'd: They are all shap'd much like that of the 20th Figure; but the coiled Cone is not altogher so round, nor so slender, or of so acute an Angle, but the Undulations of the Surfaces are alike, and so are also the Diaphragms. I have been also told by Persons of very good Credit, that they have seen in Darbyshire and Yorkshire Snail-stones of a much more prodigious bigness, 3 or 4 times as big as these; which I have not had an Opportunity to send to enquire more curiously into, though I have much desired; and so much the rather, because it seems much more to excel in bigness all other Shell-fishes we know, than the Giants (Stories tells us of) did exceed the ordinary Size of Men now living.


  


  I have, to parallel these Snake stones added in Table II. a Description of three several sorts of Nautil-shells, because I had no greater variety by me, though I have seen many other kinds. The 1st Figure represents a large Nautilus-shell cut per axin, and manifests the manner how the Diaphragms are placed in that kind of Shell in the concave Part thereof; and the 2d Figure shews how they are placed up the convex side; this being a small Piece of the middle of a Nautilus-shell, and the wreathed Lines shew where the Diaphragms join'd upon the back thereof. The 3d Figure represents a Japan Nautilus-shell, crenated on the sides, and knobbed on the back, much in the manner as several of the Snakes-stones are. The 4th Figure represents a small Piece of a peculiar kind of Nautilus, whose conical Body is divided by small Diaphragms under every of the black circuling Lines, and is coil'd so as its roundness is kept, and the Parts do not touch one another. The Name of it I know not, being no where describ'd by any Author.


  


  In Table III. I have described some sorts of Helmet-stones, of which I have a very great Variety, and it would have been tedious to have added them all in this Place. I have likewise described three sorts of Button-stones, all, and every of which seem to have been nothing else but the filling up of several sorts of Echini-shells, of which the European Coasts afford a great Variety. The 1st, 2d, and 3d Figures, represent three several sorts of Button-stones, all of them of very hard Flints, two of them, namely the two less, join'd to, or shap'd as 'twere out of irregular Pieces of Flint of the same Substance. They have all of them this in common with all the other sorts of Helmet-stones, that they have two Parts, which seem to have been the fillings up of two Holes or Vents in the Shell, and they are divided into five Parts, though every of them of distinct Shapes, as may be seen by the Figures. That of the 1st Figure also hath this Property, in common with the finer sort of Helmet-stones, that it exhibits the Sutures or Junctures of the Shell, as are more plainly to be seen in the 4th, 5th, and 6th Figures. The 4th Figure represents a Helmet-stone, look'd down upon almost 285 directly, exhibiting the Impressions of the several Holes, Sutures, and Cracks that appear upon the top of one of these Stones. The 5th and 6th Figures represent another Helmet-stone of the same kind with the former, but less look'd upon against the bottom and side, exhibiting the Impressions of the several Holes, Sutures, and Cracks, that were in the imprinting Shell from which these Stones receiv'd their Shape: These were both of a kind of grey Flint. The 7th Figure represents the bottom of another sort of Helmet-stone, where the Vents a and b are placed in another manner, than they were in the 1st, 2d, 3d, or 5th Figures. The 8th and 9th Figures represent the bottom and top of another sort of Helmet-stone, which seems to be the filling up of a kind of Echini-shell, very like to those found in Devonshire and Cornwal, one of which I have delineated in the 10th Figure: This last kind was of Chalk. I have several other sorts, which I have not now time to delineate, some of transparent Pebbles, some of Marble, some of a Stone as hard as Portland, some of black, red, grey, and other Flints, some of Coperas-stone, some of other kinds of Stone, none of Spar. I would to this have added the Description of a great Variety of Echini-shells, divers of which I have by me in the Repository of the Royal Society, and others that I have met with elsewhere, but that I shall do it elsewhere: They are indeed almost infinite, but all concur in these Properties which all Helmet-stones likewise have. First, that they are distinguish'd into five Parts, by Sutures, Ribs, and Furrows. Secondly, that they have two Vent-holes: They have divers of them also little Edges, being the Impressions of the Sutures, and divers little rows of Pins, being the Impressions of the small Holes; and any one that will diligently and impartially examine both the Stones and the Shells, and compare the one with the other, will, I can assure him, find greater reason to perswade him of the Truth of my Position, than any I have yet urged, or can well produce in Words; no Perswasions being more prevalent than those which these dumb Witnesses do insinuate.


  TABLE IV.


  THE Figures of this and the next Table were left undescribed by Dr. Hooke, which Defect I have endeavoured to suply in some measure. Fig. 1st and 2d represent a sort of Shell, of which I think we have no Species now described; they are very thick and heavy: Of this sort I found one upon the Sand, on the side of the Severn about 8 or 10 Miles from Gloucester; it was a perfect Stone. Fig. the 3d, another unusual shaped Stone exceeding thick and heavy. I know not what the 4th is, it shews something like the Spine of some Fish. Of the 5th Figure I have seen several, and is well represented; they call them in that country Screw-stones.* *'Tis figured by Dr. Plott, in his Natural History of Oxfordshire; Tab. 4, Fig. 1. The rest of the Figures in this Table shew several sorts of Sharks-teeth, except the 18th and 19th, which seem to be the Shells of some Fish. The 10th Figure shews the Make of the inside of one of those long Teeth, if they are so, of which I think not many now doubt; in this manner of the Fibres radiating from the Center, is very conspicuous.† †'Tis true these have by former Writers been thought Lapides sui generis, and call'd Belemnites. I shall wave the Dispute. At the Basis of the 8th Figure, is observable the very great Cavity;, as likewise the largeness of it. The 14th Figure represents one of the largest Glossopetræ that has been seen. Upon the 16th and 17th Figure Dr. Hooke makes this Remark, that there are 220 of them in the Fishes Mouth. What the 15th is I know not, except it be a petrify'd Grinder bedded in Stone.


  TABLE V.


  FIGURE the 1st, the petrified Grinder of some large Animal, possibly of a Whale or Elephant. Dr. Grew, in his Museum, says of a Sea-Animal. Fig. 2. A petrify'd Crab, very much resembling the Fish it self.


  Figure the 3d, 4th, 5th, 6th, 7th, 8th, and 9th, I take to be Pieces of petrify'd Wood, tho' I know they have been otherwise esteem'd by some Writers. Whether the 14th may not be the same, I will not determine. The 10th, 11th, 12th, and 13th, I take to be some sorts of petrify'd Fruits, or possibly some of them Seed-vessels. The 15th and 16th Figures are the Astroites or Star-stones, of which one is given 286 separate in the 16th. These in our Author's Opinion were Pieces broken off from the numerous Legs of that sort of Star-fish, of which one was many Years since sent from New England, if 1 mistake not, and is now in the Society's Repository: It is described in the Philosophical Transactions (no. 50, p. 1153), publish'd by Mr. Oldenburg by the Name of Piscis Echino-stellaris Visci formis. The 17th Figure I take for a sort of Fungus petrify'd.


  It is a great Misfortune that the Descriptions of these two Tables are wanting amongst the Papers, if they were ever drawn up, which I somewhat question; for the Figures were not number'd: For had he done it himself, he would have made several very considerable Remarks; which if I could, is not so proper for me to attempt; nor do I know my thing of the History concerning the Places where they were found, or the like: However I judged it not convenient they should be lost; and therefore ordered them to be graved, and have ventured this imperfect Description. What follows next, is the Abstract of a Letter I sent him from Bristol, 1687.


  R. W.


  
    SIR,


     

  


  
    Bristol, Aug.


    17, 1687.

  


  


  IN answer to some of your Enquiries, as to the Cornua Ammonis, and other Shell-like Stones about Keinsham, and other Places, I shall give you this short Information of my Discoveries, and present you wth the Draughts of some I happen'd to meet with there, and in other Places not very far distant, that is, in Part of Gloucester and Somersetshire.


  The Cornua Ammonis, near Keinsham, lie most of them upon a little Hill, or rising Ground, above Keinsham-Bridge; the Place, as I take it, is about 18 Foot above the River: The River there runs half round the Foot of the Hill, where they lye very thick almost to touch each other, and are all of the large sort bedded in an hard Rock or Stone; some also I found near a Mile from thence in the Stone-Walls of their Fields, and on the way in the Lanes; and at Stowey, four or five Miles from Keinsham, I saw some Snake-stones, Oyster, and Cockle-shells petrified and bedded in hard Stone, where is also a petrifying Spring incrustating the Moss and Grass, and all the wooden Troughs, by which it is conveyed with a stony Substance. Where they are not found fastned to a Rock, I found them encompassed in a pretty large irregular Mass of Stone, not sandy, but rather like a whitish Clay harden'd, and these stony Masses bedded in a loamy kind of Earth; in which soft Earth are also found Star-stones, and a sort of petrified Cockle-shells, such as Fig. 7. Tab. VI. I found none of the Snake-stones to have above 6 Turns, except one Mr. Beaumont shewed me of seven, and another amongst Mr. Cole's Rareties. But that which I esteemed the greatest Curiosity, was a large Stone of the true Shape and Figure of the common Nautilus, or Mother of Pearl-shell, which tho' but a part of the whole Shell, weighs about 30 pound: This I found in one of the dry Walls, near Keinsham, and not far from it another Piece of the same; these are figured in the VIIth Table, 1, 2, 3, 4; & and in these not only the Diaphragms are very visible, but the Holes also in the middle of them, by which the Gut or String passes from one to another, in all respects answering to that of the Nautilus-shell; which, I think, will evince this at least to be a petrify'd Shell, tho' much larger than any of that kind that have been yet mention'd. Going down from Mendip-hills to Okey-hole I found a small Muscle-shell petrify'd, on this the Shell was yet discoverable in some Places; this is figured, Tab. VI. Fig. 1.


  On the Face of the Rocks that are on the sides of the Avon, not far from St. Vincent's Rock, I found several wood-like Pieces of Stone standing out a little from the Rock it self; some of which I have broke off, and have represented them in the Figures, Tab. VII. Fig. 5, 6, 7, and 8, and some such like Bits of Wood in the Earth between the Layers of Stone unpetrify'd. But I shall at present detain you no longer, but for a more exact Information refer to the Figures themselves; which I can assure you are truly design'd, and are all Stones or Petrifactions, except the 6th Figure.


  


  Tab VI. Fig. 1. represents two Views 287 of a sort of Muscle-shell found near Okey-hole.


  Fig. 2. a sort of Cockle, on this likewise part of the Shell was visible.


  Fig. 3. A Piece of a Belemnites, these are of the true bigness.


  Fig. 4. a large Cornu-Ammonis, about 18 Inches Diameter; there are much larger to above 2 Foot, but this was one of the most perfect and neat I could find; on this the curious Foliage (as I may call it) of the Diaphragms was very visible, as is represented in the Figure, and ner the Center several small Shells petrify'd: This I had from Keinsham.


  Fig. 5. I know not what to make of, except it be one joint of the Spine of the Back of some Fish; something like it I have seen in the Backs of Salmons.


  Fig. 6. a sort of Nautilus-shell not petrify'd, being still visibly a Shell broken, squeezed and flatted to the thickness of a Half-crown; the several Fragments were each roundish, and stuck together with a kind of blewish Clay. This was given me by Mr. Cole, who told me there had been several of them found amongst the Rocks and Stones in Quarries.


  Fig. 7. another sort of Muscle or Cockle; these are frequently found about Bristol, particularly on the top of St. Michael's Hill on the Road, and near the Gallows bedded in the Earth, not Stone, but are themselves an hard Stone, and very thick and strong.


  Fig. 8. a Piece of a broken Cornu-Ammonis, in which several of the Diaphragms are very visible, the hollows not being fill'ed up, but shot on the sides with a sort of flinty, hard, and transparent Spar.


  Fig. 9. a small Cornu-Ammonis of but three Turns, yet seems perfect and unbroken; I know not whether it has any Diaphragms.


  TABLE VII.


  FIG. 1 shews the large Stone of the Common Nautilus-shape, in which d d d d shews the Diaphragms to be seen on he outside of the Stone; as far as f is the larger Piece, which weigh'd near 30 Pound; from f to g is a lesser Piece, in which also the diaphragms are visible on the outside d d d, and likewise on the inside, where the Piece was broken cross, some of the Diaphragms appear; as a a a a, e e, shews part of the Shell still sticking to the outside; i i i is a small Piece of the Center of the Stone, being only a much as makes 3 Diaphragms; the prick'd Lines b and c shew where the Stone should have been to have made it perfect: This is drawn not a quarter so large as the Stone it self.


  Fig. 2. another Piece of the same sort found at another Place in d d d, are the Diaphragms, e a part of the Shell remaining: These shelly Parts are of a different Substance from the rest.


  Fig. 3. a Piece of the same Stone near the Center, with the lesser part c; these have at a and c a protuberant part, being the hole of the Diaphragm.


  Fig. 4. a Piece taken off from the former, in which at a and c are two small Cavities, answering the Protuberances a and c in the third Figure; the edge of the thin Shell which covers all the part from e to a.


  Fig. 5, 6, 7, 8, Pieces of Stone resembling Wood petrify'd, of which the 6th is of several small Bits sticking to the hard Stone; this I broke off from the Rock; as also the 7th, wherein the cross Lines shew the ends of the long Fibres cut aslope; this exactly resembled a small Stick cut slanting. In the middles of the 5th and 7th was a Cavity in the place of the Pith. The middle of the 8th was filled with a stony Concretion very hard, as were all these Pieces, but something different from the rest of the Stone.


  Yours, R. W.


  These, and the like Shapes, because many of them are curious, have so far wrought on some Men, that they have endeavoured to give us an Explication of the manner of their Formation; in doing of which they have so far rambled from the true and genuine Cause of them, that they have left the Matter much more difficult than they found it. Amongst the rest, Gaffarel, a 288 French Writer, seems not the least mistaken, who has transferr'd them over to the Confirmation, as he thinks, of his Astrological and Magical Fancy; and thinks that as they were produced from some extraordinary Celestial Influence, and that the Aspects and Positions of the fix'd Stars and Planets conduc'd to their Generation, so that they also have in them a secret Vertue whereby they do at a distance work Miracles on things of the like Shape. But these, as fantastical and groundless, I shall not spend time on at present to refute, nor on the Conjectures and Hypotheses of divers others; which though perhaps somewhat more tolerable than that I last recited, yet most of them have recourse to some vegetative or plastick Vertue inherent in the Parts of the Earth where they were made, or in the very parcels of which they consist, which, to me, seems not at all consonant to the other workings of Nature; for those more curiously carved and beautiful Forms are usually bestow'd on some vegetable or animal Body. But my Business at present shall not be so much to confute others Conjectures, as to make probable some of my own; which tho' at the first hearing they may seem somewhat paradoxical, yet if the Reasons that have induced me thereunto be well consider'd and weigh'd, I hope at least they may seem possible, if not more than a little probable.


  The particular Productions of this kind that I have taken notice of my self in my own Enquiries, and which I find dispersed up and down in the Writing of others, may be reduced under some one or other of these General Heads or Propositions.


  


  First, That there are found in most Countries of the Earth, and even in such where it is somewhat difficult to imagine (by reason of their vast distance from the Sea or Waters how they should come there) great quantities of Bodies resembling both in Substance and Shape the Shells of divers sorts of Shell-fishes; and many of them so exactly, that any one that knew not whence they came, would without the least scruple firmly believed them to be the Shells of such Fishes: But being found in Places so unlikely to have produced them, and not conceiving how else they should come there, they are generally believed to be real Stones form'd into these Shapes, either by some plastick Vertue inherent in those Parts of the Earth, which is extravagant enough, or else by some Celestial Influence or Aspect of the Planets operating at a distance upon the yielding Matter of the Parts of the Earth, which is much more extravagant. Of this kind are all those several sorts of Oyster-shells, Cockle-shells, Muscle-shells, Periwinkle-shells, and the like, which are found in England, France, Spain, Italy, Germany, Norway, Russia, Asia and Africa, and divers other Places; of which I have very good Testimonies from Authors of good Credit.


  


  Secondly, That there often have been, and are still daily found in other Parts of the Earth buried below the present Surface thereof divers sorts of Bodies, besides such as I newly mention'd, resembling both in Shape, Substance, and other Proprieties, the Parts of Vegetables, having the perfect Rind or Bark, Pith, Pores, Roots, Branches, Gums, and other constituent Parts of Wood, though in another posture, lying for the most part Horizontal, and sometimes inverted, and much differing from that of the like Vegetables when growing, and wanting also, for the most part, the Leaves, smaller Roots and Branches, the Flower and Fruit, and the like smaller Parts, which are common to Trees of that kind; of which sort is the Lignum Fossile, which is found in divers Parts of England, Scotland, Ireland, and divers Parts of Italy, Germany, the Low Countries, and indeed almost in every Country of the World.


  


  Thirdly, That there are often found in divers other Parts of the Earth, Bodies resembling the whole Bodies of Fishes, and other Animals and Vegetables, or the Parts of them, which are of a much less permanent Nature than the Shells abovemention'd, such as Fruits, Leaves, Barks, Woods, Roots, Mushrooms, Bones, Hoofs, Claws, Horns, Teeth, &c. but in all other 289 Proprieties of their Substance, save their Shape, are perfect Stones, Clays, or Earths, and seem to have nothing at all of Figure in the inward Parts of them. Of this kind are those, commonly call'd Thunder-bolts, Helmet-stones, Serpentine-stones, or Snake-stones, Rams-horns, Brain-stones, Star-stones, Screw-stones, Wheel-stones, and the like.


  


  Fourthly, That the Parts of the Earth in which these kinds have been found, are some of them some hundred of Miles distant from any Sea, as in several of the Hills of Hungary, the Mountain Taurus, the Alpes, &c.


  


  Fifthly, That divers of those Parts are many Scores, nay, some many Hundreds of Fathoms above the Level of the Surface of the next adjoining Sea, there having been found of them on some of the most Inland, and on some of the highest Mountains in the World.


  


  Sixthly, That divers other Parts where these Substances have been found, are many Fathoms below the Level both of the Surface of the next adjoining Sea, and of the Surface of the Earth itself, they having been found buried in the bottoms of some of the deepest Mines and Wells, and inclosed in some of the hardest Rocks and toughest Metals. Of this we have continual Instances in the deapest Lead and Tin-mines, and a particular Instance in the Well dug in Amsterdam, where at the Depth of 99 Foot was found a Layer of Sea-shells mixed with Sand of 4 Foot thickness, after the Diggers had past through 7 Foot of Garden-mould, 9 Foot more of black Peat, 9 Foot more of soft Clay, 8 of Sand, 4 of Earth, 10 of Potters-clay, 4 more of Earth, 10 Foot more of Sand, upon which the Stakes or Piles of the Amsterdam Houses rest; then 2 Foot more of Potters-clay, and 4 of white Gravel, 5 of dry Earth, 1 of mix'd, 14 of Sand, 3 of a Sandy Clay, and 5 more of Potters-clay mix'd with Sand. Now below this Layer of Shells immediately joining to it, was a Bed of Potters-clay of no less than 102 Foot thick; but of this more hereafter.


  


  Seventhly, That there are often found in the midst of the Bodies of very hard and close Stone, such as Marbles, Flints, Portland, and Purbeck-stone, &c. which lye upon, or very near to the Surface of the Earth, great quantities of these kind of figured Bodies or Shells, and that there are many of such Stones which seem to be made of nothing else.


  


  These Phænomena, as they have hitherto much puzled all Natural Historians and Philosophers to give an Account of them, so in truth are they in themselves so really wonderful, that 'tis not easie without making multitudes of Observations, and comparing them very diligently with the Histories and Experiments that have been already made, to fix upon a plausible Solution of them. For as on the one side, it seems very difficult to imagine that Nature formed all these curious Bodies for no other End, than only to play the Mimick in the Mineral Kingdom, and only to imitate what she had done for some more noble End, and in a greater Perfection in the Vegetable and Animal Kingdoms; and the strictest Survey that I have made both of the Bodies themselves, and of the Circumstances obvious enough about them, do not in the least hint any thing else; they being promiscuously found of any kind of Substance, and having not the least appearance of any internal or substantial Form, but only of an external or figured Superficies. As, I say, 'tis something harsh, to imagine that these thus qualified Bodies should, by an immediate plastick Vertue, be thus shaped by Nature contrary to her general Method of acting in all other Bodies; so on the other side, it may seem at first hearing somewhat difficult to conceive how all those Bodies, if they either be the real Shells or Bodies of Fish, or other Animals or Vegetables, which they represent, or an impression left on those Substances from such Bodies, should be, in such great quantities, transported into Places so unlikely to have received them from any help of Man, or from any other obvious Means.


  The former 290 of these ways of solving these Phænomena, I confess I cannot for the Reasons I now mention'd, by any means assent unto; but the latter, tho' it has some Difficulties also, seems to me not only possible, but probable.


  


  The greatest Objections that can be made against it, are, First, by what means those Shells, Woods, and other such like Substances (if they really are the Bodies they represent) should be transported to, and be buried in the Places where they are found? And,


  


  Secondly, Why many of them should be of Substances wholly differing from those of the Bodies they represent; there being some of them which represent Shells of almost all kinds of Substances, Clay, Chalk, Marble, soft Stone, harder Stone, Marble, Flint, Marchasite, Ore, and the like.


  


  In answer to both which, and some other of less Importance, which I shall afterwards mention, give me leave to propound these following Propositions, which I shall endeavour to make probable. Of these in their Order.


  


  My first Proposition then, is, That all, or the greatest part of these curiously figured Bodies found up and down in divers Parts of the World, are either those Animals or Vegetable Substances they represent converted into Stone, by having their Pores fill'd up with some petrifying liquid Substance, whereby their Parts are, as it were, lock'd up and cemented together in their Natural Position and contexture; or else they are the lasting Impressions made on them at first, whilst a yielding Substance by the immediate Application of such Animal or Vegetable Body as was so shaped, and that there was nothing else concurring to their Production, save only the yielding of the Matter to receive the Impression, such as heated Wax affords to the Seal; or else a subsiding or hardning of the Matter, after by some kind of Fluidity it had perfectly fill'd or inclosed the figuring Vegetable or Animal Substance, after the manner as a Statue is made of Plaister of Paris, or Alabaster-dust beaten, and boil'd, mixed with Water and poured into a Mould.


  


  Secondly, Next that there seems to have been some extraordinary Cause, which did concur to the promoting of this Coagulation or Petrification; and that every kind of Matter is not of it self apt to coagulate into a strong Substance, so hard as we find most of those Bodies to consist of.


  


  Thirdly, That the concurrent Causes assisting towards the turning of these Substances into Stone, seem to have been one of these, either some kind of fiery Exhalation arising from subterraneous Eruptions or Earthquakes; or secondly, a Saline Substance, whither working by Dissolution and Congelation, or Crystallization, or else by Precipitation and Coagulation; or thirdly, some glutinous or bituminous Matter, which upon growing dry or setling grows hard, and unites sandy Bodies together into a pretty hard Stone; or fourthly, a very long continuation of these Bodies under a great degree of Cold and Compression.


  


  Fourthly, That Waters themselves may in tract of time be perfectly transmuted into Stone, and remain a Body of that Constitution without being reducible by any Art yet commony known.


  


  Fifthly, That divers other fluid Substances have after a long continuance at rest, have settled and congealed into much more hard and permanent Substances.


  


  Sixthly, That a great part of the Surface of the Earth hath been since the Creation transformed and made of another Nature; namely, many Parts which have been Sea are now Land, and divers other Parts are now Sea which were once a firm Land; Mountains have been turned into Plains, and Plains into Mountains, and the like.


  


  Seventhly, That 291 divers of these kind of Transformations have been effected in these Islands of Great Britain; and that 'tis not improbable, but that many very Inland Parts of this Island, if not all, may have been heretofore all cover'd with the Sea, and have had Fishes swimming over it.


  


  Eighthly, That most of those Inland Places, where these kinds of Stones are, or have been found, have been heretofore under the Water; and that either by the departing of the Waters to another part or side of the Earth, by the alteration of the Center of Gravity of the whole Bulk, which is not impossible; or rather by the eruption of some kind of subterraneous Fires, or Earthquakes, whereby great quantities of Earth have then been rais'd above the former Level of those Parts, the Waters have been forc'd away from the Parts they formerly cover'd, and many of those Surfaces are now raised above the Level of the Water's Surface many scores of Fathoms.


  


  Ninthly, it seems not improbable, that the tops of the highest and most considerable Mountains in the World have been under Water, and that they themselves most probably seem to have been the Effects of some very great Earthquake, such as the Alpes and Appennine Mountains, Caucasus, the Pike of Tenariff, the Pike in the Terceras, and the like.


  


  Tenthly, That it seems not improbable, but that the greatest part of the Inequality of the Earth's Surface may have proceeded from the subversion and tumbling thereof of some preceding Earthquakes.


  


  Eleventhly, That there have been many other Species of Creatures in former Ages, of which we can find none at present; and that 'tis not unlikely also but that there may be divers new kinds now, which have not been from the beginning.


  


  There are some other Conjectures of mine yet unmention'd, which are more strange than these; which I shall defer the mentioning of till some other time; because tho' I have divers Observations concurring, yet having not been able to meet with such as may answer some considerable Objections that they are liable to, I will rather at present endeavour to make probable those already mentioned, by setting down some of those Observations (for it would be tedious to insert all) I have collected, both out of Authors, and from my own Experience.


  


  The First was, That these figured Bodies dispersed over the World, are either the Beings themselves petrify'd, or the Impressions made by those Beings. To confirm which, I have diligently examin'd many hundreds of these figured Bodies, and have not found the least probability of a plastick Faculty. For first, I have found the same kind of Impression upon Substances of an exceeding differing Nature, whereas Nature in other of her Works does adapt the same kind of Substance to the same Shape; the Flesh of a Horse is differing from that of a Hog, or Sheep, or from the Wood of a Tree, or the like; so the Wood of Box, for Instance, is differing from the Wood of all other Vegetables; and if the outward Figure of the Plant or Animal differ, to be sure their Flesh also differs: And under the same Shape you always meet with Substances of the same kind; whereas here I have observed Stones bearing the same Figure, or rather Impression, to be of hugely differing Natures, some of Clay, some of Chalk, some of Spar, some of Marble, some of a kind of Free-stone, some like Crystals or Diamonds, some like Flints, others a kind of Marchasite, others a kind of Ore. Nay, in the same figur'd Substance I have found divers sorts of very differing Bodies or kinds of Stone, so that one has been made up partly of Stone, partly of Clay, and partly of Marchasite, and partly of Spar, according as the Matter chanced to be jumbled together, and to fill up the Mould of the Shell.


  Another Circumstance, which makes this Conjecture the more probable is, that the outward Surface only of the Body is form'd, and that the inward 292 Part has nothing of Shape that can reasonably be referr'd to it; whereas we see that in all other Bodies that Nature gives a Shape to, the figures also the internal Parts or the very Substance of it, with an appropriate Shape. Thus in all kinds of Minerals, as Spars, Crystals, and divers of the precious Stones, Ores, and the like, the inward Parts of them are always correspondent to the outward Shape; as in Spar, if the outward Part be shap'd into a Rhomboidical parallepiped, the inward Part of it is shap'd in the same manner, and may be cleft out into a multitude of Bodies of the like Form and Substance.


  Another Circumstance is, that I have in many found the perfect Shell inclosed making a concave Impression on the Body that inclosed it, and a convex on the Body that it did inclose; which I have sometimes been able to take out intire, and found it to be both by its Substance and Shape, and reflective shining, and the like Circumstances, a real Shell of a Cockle, Periwinkle, Muscle, or the like.


  And farther, I have found in the same place divers of the same kinds of Shells, not fill'd with a Matter that was capable of taking the Impression, but with a kind of sandy Substance; which lying loose within it could be easily shook out, leaving the inclosing Shell perfectly intire and empty; others I have seen which have been of black Flint, wherein the Impression has been made only of a broken Shell, which stuck also into it; the other Part of the Surface of that Stone, which are not within the Shell, remaining only form'd like a common Flint.


  And which seems to confirm this Conjecture much more than any of the former Arguments, I had this last Summer an Opportunity to observe upon the South-part of England, in a Clift whose Bottom the Sea wash'd, that at a good heighth in the Clift above the Surface of the Water, there was a Layer, as I may call it, or Vein of Shells, which was extended in length for some Miles: Out of which Layer I digg'd out, and examin'd many hundreds, and found them to be perfect Shells of Cockles, Periwinkles, Muscles, and divers other sorts of small Shell-Fishes; some of which were fill'd with the Sand with which they were mix'd; others remain'd empty, and perfectly intire: From the Sea-waters washing the under part of this Clift, great quantities of it do every Year tumble or founder down, and fall into the Salt-water, which are wash'd also by several Mineral-waters issuing out at the bottom of those Clifts. Of these founder'd Parts I examined very many Parcels, and found some of them made into a kind of harden'd Mortar, or very soft Stone, which I could easily with my Foot, and even almost with my Finger, crush in Pieces; others that had lain a longer time exposed to the Vicissitudes of the rising and falling Tides, I found grown into pretty hard Stones; others that had been yet longer, I found converted into very hard Stone, not much yielding to the hardness of Flints. Out of divers of these, I was able to break and beat out divers intire and perfect Shells, fill'd with a Substance which was converted into a very hard Stone, retaining exactly the Shape of the inclosing Shell. And in the part of the Stone which had encompass'd the Shell, there was left remaining the perfect Impression and Form of the Shell; the Shell it self remaining as yet of its natural white Substance, though much decay'd or rotted by time: But the Body inclosing and included by the Shell, I found exactly stamp'd like those Bodies, whose Figures Authors generally affirm to be the Product of a Plastick or Vegetative Faculty working in Stones.


  Another Argument, that these petrify'd Substances are nothing but the Effects of those Shells being fill'd with some petrifying Substance, is this, That among those which are call'd Cornu-Ammonis, or Serpentine-stones, (found about Keinsham, and in several other Parts of England, and in other Countries, as at the Balnea Bollensia) which are indeed nothing else but the moulding off from a kind of Shell which is much shap'd like a Nautilus-shell, the whole Cavity being separated with divers small Valves or Partitions, much after the same manner as those Shells of the Nautilus are commonly observed to be. Among these Stones, I say, I have, upon breaking, found some of the Cavities between those Partitions remain almost quite empty; 293 others I have found lined only with a kind of Tartareous, or rather Crystalline Substance, which has stuck to the sides, and been figured like Tartar, but of a clear and transparent Substance like Crystal; whereas others of the Cavities of the same Stone I have found filled with divers kinds of Substances very differing: Whence I imagine those Tartareous Substances to be nought else but the hardning of some saline fluid Body, which might soak in through the Substance of the Shell. Others of these I have, which are quite of a transparent Substance, and seem to be produced from the Petrifaction of the Water that had fill'd them; others I have found fill'd with a perfect Flint, both which I suppose to be the productions of Water petrify'd: And I may perhaps hereafter make it probable, that all kinds of Flints and Pebbles have no other Original.


  I could urge many other Arguments to make my first Proposition probable, that all those curiously shaped Stones, which the most curious Naturalists most admire, are nothing but the Impressions made by some real Shell in a Matter that at first was yielding enough, but which is grown harder with time. To this very Head also may be referr'd all those other kinds of petrify'd Substances, as Bones, Teeth, Crabbs, Fishes, Wood, Moss, Fruit, and the like; some of all which Kinds I have examin'd, and by very many Circumstances, too long to be here inserted, judge them to be nothing else but a real petrifaction of those Substances they resemble.


  


  My Second Proposition will not be difficult to prove, That if these be the Effects of Petrifaction or Coagulation, it must be from some extraordinary Cause. And this because we find not many Experiments of producing of them when and where we will; besides we find that most things, especially Animal and Vegetable Substances, after they have left off to vegetate, do soon decay, and by divers ways of Putrefaction and Rotting, loose their Forms and return into Dust; as we find Wood, whether exposed to the Air or Water, in a little Time to waste and decay; especially such as is exposed to the alteration of both, and even in those Places where these petrify'd Substances are to be met with. The like we find of Animal Substances; and we have but some few Experiments of preserving those Bodies, to make them as permanent as Stone, and fewer of making them into a Substance of the like Nature.


  


  The Third thing therefore, which I shall endeavour to shew, is, That the concurring Causes to these Petrifactions seem to be either some kind of petrifying Water, or else some saline or sulphureous Mixture, with the concurrence of Heat, from some subterraneous Fire or Earthquake; or else a very long Continuation of those Bodies under a great degree of Cold and Compression, and Rest. That petrifying Waters may be able to convert both Animal and Vegetable Substances into Stone, I could, besides several Trials of my own, bring multitudes of Relations out of Natural Historians: But these are so common almost in all Countries, and so commonly taken notice of by the Curious, that I need not instance. Cambden and Speed will tell you of abundance here in England, as the Peak in Derbyshire, and in several other subterraneous Caverns in England. The Water it self does, by degrees, produce several conical pendulous Bodies of Stone, shap'd and hanging like Icicles from the Roof of the Vault; and dropping on the bottom, it raises up also conical Spires, which, by degrees, endeavour to meet the former pendulous Stiriæ. And indeed I have generally observ'd it, that wherever there is a Vault made with Lime under Ground, into which the Rain-Water soaking through, a pretty thickness of Ground, does at last penetrate through the Arch; I have in several places, I say, observ'd that that Water does incrustate the Roof with Stone, and in many places of it generate small pendulous Icicles. This Water I have found in a little time to incrustate Sticks, or the like Vegetable Substances with Stone, and in some places to penetrate into the Pores of the Wood, filling them up with small Cylinders of Stone. This I have observ'd also in divers of the Arches of St. Paul's Church, which have been uncover'd and have lain open to the Rain, though there be 294 no Earth for it to soak through. And tho' I have never yet been able to petrify a Stick throughout, yet I have now by me several pieces that retain so perfectly all the Figure of Wood, and are yet so perfectly in all other properties Stone, that I find not the least Reason of doubt to believe that those pieces have been actual Wood, having still the Bark, the Clefts, the Knots, the Grain, the Pores, and even those too which, for their smalness, I have elsewhere call'd Microscopical; tho' I confess some of these more perfect pieces seem to have been petrify'd from some more subtile and insinuating petrifying Water, than those I newly mention'd; and 'tis not improbable but that some Subterraneous Steams and Heat may have contributed somewhat towards this Effect. But first I shall endeavour to make it probable, that these petrify'd Bodies may have been placed in those Parts where they are found, by some kind of Transformation wrought on the Surface of the Earth, by some Earthquake: And to this end, I shall by and by mention some strange alterations that have been made by Earthquakes, after I have first made probable my fourth Conjecture.


  


  The Fourth Proposition therefore to be explain'd and made probable is, that Waters themselves of divers Kinds, are, and may have been transmuted perfectly into a stony Substance, of a very permanent Constitution, being scarcely reducible again into Water by any Art yet commonly known. And that divers other Liquid or Fluid Substances have in tract of time settled and congealed into much more hard, fixt, solid and permanent Forms than they were of at first.


  


  The probability of which Proposition may appear from these Particulars.


  


  1. That almost in all Streams and running Waters there is to be found great quantity of Sand at the bottom, many of which Sands both by their Figure in the Microscope, and transparently, seem to have been generated out of the Water.


  


  First, I say, That their transparency which they discover in the Microscope is an Argument, because I believe there is no transparent Body in the World that has not been reduc'd to that Constitution by being some ways or other made fluid, nor can I indeed imagine how there should be any. All Bodies, made transparent by Art, must be reduc'd into that Form first; and therefore 'tis not unlikely but that Nature may take the same Course; but this as only probable 1 shall not insist on. Next, I say, that the Figures of diverse of them in the Microscope discover the same things; for I have seen multitudes of them curiously wrought and figured like Crystal or Diamonds, and I cannot imagine by what other Instrument Nature should thus cut them, save by Crystalizing them out of a Liquid or Fluid Body, and that way we find her to work in the formation of all those curious regular Figures of Salts, and the Vitriols (as I may call them) of Metals and divers other Bodies, of which Chymistry affords many Instances. Sea-Salt and Salgem chrystylizeth into Cubes or four-sided Parrallelipipeds; Niter into triangular and hexangular Prisms. Alume into Octoedrons, Vitriols into various kinds of Figures, according to the various kinds of Metals dissolved, and the various Menstrua dissolving them; Tartars also, and Candyings of Vegetables are figured into their various regular Shapes from the same Method and Principle. And in truth, in the formation of any Body out of this mineral Kingdom, whose Origine we are able to examine, we may find that Nature first reduces the Bodies to be wrought on into a liquid or soft Substance, and afterwards forms and shapes it into this or that Figure. But this Argument drawn from the Sand, found in all running Streams, I shall not insist on, because some imagine it to be only washt off from the Land and Shores the River passes over, and perhaps much of it may: But yet that Sand may be made of clear Water, this second Argument will manifest, and that is this:


  That 'tis 295 a usual Experiment in the making of Salt in the Salterns, by the boyling up, or evaporating away the fresher part of the Sea-water, to collect great quantities of Sand at each corner of the Boyler; which, after it has been well washt with fresh Water, is, in all particulars, a perfect Sand; and yet the Water is so order'd before it is put into the Boyler, that nothing of Sand or Dregs can enter with it, the Brine being first suffer'd to stand a good while and settle in a very large Fat, so that all the Sand and Dregs may sink to the bottom; after which, the clearer Water at the top is drawn off, and suffer'd to run into the Boyler. 'Tis not impossible, perhaps, but that Substance which made this Sand, might be dissolved in Water, and afterwards by evaporation coagulated; which, if so, makes not at all against, but rather argues strongly for my fourth Proposition.


  


  But that the other Solution is something more probable, namely, That 'tis made out of the very Substance of the Water itself, this third Argument will make probable; and that is, that any Water of what kind soever, tho' never so clear and insipid, may, by frequent Distillations, be all of it perfectly transmitted into a white insipid Calx not again dissolvable in Water, and in nothing differing from the Substance of Stone; this I have been assured by an eminent Physician, who has divers times made tryal of it with the same success. If therefore the whole Body of any Water may, by so easy an Operation in so very short a time, be transmuted into a stony Substance, what may not Nature do that can take her own time, and knows best how to make use of her own Principles?


  


  But 4thy. we have many Instances by which we are assured that Nature realy does change Water into Stone, both by forming in a little time considerable Stones out of the distilling Drops of Water soaking through the Roofs of Caves and subterraneous Vaults, of which we have very many Instances here in England; as to name one for all at the Peak in Derbyshire, the pendulous Cones of this petrify'd Substance directly point at, and oftentimes meet and rest on the rising Spires, generated by the drops of Water trickling through the Roof, as I mention'd before.


  


  And 5thy. there are divers other Waters which we need not seek after in Caves that have a petrifying vertue, and incrustate all the Chanel they pass through, and the Substances soak'd them with Stone; these are so common almost in all places, that I need not instance in any; only I cannot pass by one, which is taken notice of by Kircher in his Mutidus Subterraneus, being Observations made by himself, and it has in it two Circumstances very considerable; the first is, That vegetables should grow so plentifully in a very hot Water. The second, that only such Herbs as grew in it, and not such as were Steeped in it, will perfectly, after drying, be turned into Stone, of which I shall afterwards have occasion to make more use. I shall give the History in his own Words, as they are set down in the 7th Paragraph of the 2d Sect, of the 5th Book of his Mundus Subterraneus, Hæc (says he) experientia didici in Itinere meo Hetrusco, in quo prope Roncolanum senensis territorii Oppidum (a Town near Siena in Tuscany) duos fontes calidos observavi, quorum aqua per Canales ad molares Rotas vertendas ducebatur. In bisce canalibus cyperus, junci, ranunculus similesq; herbæ tanta adolescebant fæcunditate, ut quotaunis eas, ne aquæ motum interturbarent, extirpare oporteret. Extirpatas vero projectasq; in vicinum locum herbas omnes in Lapidem conversas non sine admiratione spectavi. Cujus rei causam cum a molitoribus quærerem. Responderunt aquas istiusmodi hujus virtutis esse, ut quæcuncq; inter canales, aut ipsa aqua excreverint herbæ mox ac extirpatæ fuerint, Lapidescant; quæcunq; vero extra aquam in campis patentibus excreverint herbæ, ist as extirpatas nunquam Lapidescere. I pass by his Reasons and Explications, because I think them very little to the Purpose: But the Observations themselves are very considerable, and serve for the explaining of several Phænomena I have observ'd in petrify'd Bodies, as I shall indeavour hereafter to shew, as in Corals, both Red, White, and the several Rarities of them, in 296 Corallines also, and petrify'd Mushromes, of each of which I have examined a very great variety. But this only by the by.


  


  6thly. Therefore 'tis observable, that these petrifying Waters are for the most part very clear and limpid; so that to the Sight 'tis not distinguishable from other Water: But only by the Effects, and therefore by the newly mention'd Observations of Kircher, we find that Vegetables, that upon drying turn'd into Stone; whilst green and growing flourished and spread faster than others; so that the petrifying Substance past through the finest and closest Pores of the living Vegetables, and therefore must certainly be very intimately mixt with the Water that could not be separated by so fine and curious Strainers.


  


  But 7thly. To confirm this Proposition yet further, there are found in several parts of the Earth, such Waters will be intirely converted into Stone. Of this kind there are several Histories in the newly-mention'd Book, which I pass over, and shall only take notice of one for all, and that is in an Account sent to the Roman Coledge of Jesuits from the Masters, Surveyors and Clerks of the Hungarian Mines, in Answer to some Queries propounded to them. Page 183. of Kircher's Mundus Subterraneus, to the Query concerning the Properties and Metallick Experiments about Meneral Waters, they answer, That Datur in fodinis aquæ: genus quod in Figuram saccaro haud absimilem degenerat, viz. in Lapillos albas.


  And again, Page 185. of the fame, from another Prefect of the Emperial Mines in Hungary in answer to the same Query, we have this Account. Reperitur quoq; aqua qucedam alba quæ in Lapidem durum abit. Si vero hæc aqua ante suam coagulationem mineram cupream transiverit, tunc generatur ex ea lapis qui Malochites vocatur, quando vero aqua ilia perfluit cupream mineram continentem argentum fiet ex ea pulcher lapis ceruleussimilis Turcoidi. Hæc aqua autem nullibi frequentius reperitur quam in mineris Lapidibus siliceis copiosis, & cuprum cum argento continentibus. Whence I am apt to think, and I have many Observations and Arguments to confirm my Conjecture,


  


  That 8thly, All kinds of Talk and Spar, most Ores and Marchasites, Alumen Plumeum, & Asbestus; Fluores, Crystalls, Cornish-Diamonds, Amethysts and divers other figured Mineral Bodies, may be generated from their Crystalization, or Coagulation, out of some Mineral Waters.


  


  And to make it yet more probable, I could in the 9th place add divers Experiments, by which several of these Concretes may be in a short time made artificially by several Chymical Operations, which would very much illustrate the former Doctrin. But I hope what I have mention'd may suffice to make the fourth Proposition probable, that Waters of divers kinds may be turned in time to Stone, without being reducible again to Water by any Art yet commonly known, which being granted, my


  


  Fifth Proposition will follow of consequence, viv. That divers other fluid Substances, have, after long continuance of rest, settled and congealed into much more hard and permanent Substances: For if Water it self may be so changed and metamorphosed, which seems the farthest removed from the nature of a solid Body, certainly those which are nearer to that Nature, and are mixt with such Waters, will more easily be coagulated: I shall not therefore any farther insist on the Proof of this, than only to mention two Particulars, and that because we have almost every where so many Instances and Experiments; and the first is that of Pliny in the 13th Chap, of the 35th Book of his Natural History, in all which Chapter he gives us divers Instances of several kinds of Earth, which, by the Sea-water and Air, converted into solid and hard Stones; his Words are these: Verum & ipsius Terræ sunt alia segmenta. Quis enim satis miretur pessimam ejus partem ideoq; pulverem appellætam in puteolanis collibus oppone maris fluctibus, mersamq; protinus fieri lapidem unum inexpugnabilem undis, & fortiorem quotidie, utiq; si cumano misceatur Cæmento. 297 Eadem est Terræ Natura & in Cizicena Regione, sed ibi non pulvis verum ipsa Terra, qualibet magnitudine excisa & demersa in mare, lapidea extrahitur: hoc idem circa Cassandriam produnt fieri: Et in fonte Gnidio dulci intra octo menses Terram lapidescere. Ab Oropo quidem Aulidem usque quicquid Terræ attingitur mari, mutatur in Saxa, &c. to the end of the Chapter he goes on to relate divers Places where Earths, &c. are turned into Stones. Also in the 10th Chapter of the 31st Book, speaking of the Nature and Kinds of Niter, he tells about the middle of the Chapter. Nitrariæ egregice Ægyptiis nam circa Naucratim & Memphim tantum solebant esse, circa Memphim deteriores; nam & Lapidescit ibi in acervis, multiq; sunt Tumuli ea de causa Saxei, fiuntq; ex his vasa, &c.


  The Second is an Observation of my own, which I have often taken notice of, and lately examined very diligently, which will much confirm these Histories of Pliny, and this my present Hypothesis; and that is a Part of the Observation I have already mentioned, which I made upon the Western Shore of the Isle of Wight. I observed a Cliff of a pretty height, which, by the constant washing of the Water at the bottom of it, is continually, especially after Frosts and great Rains, foundering and tumbling down into the Sea underneath it. Along the Shore underneath this Cliff, are a great number of Rocks and large Stones confusedly placed, some covered, others quite out of the Water; all which Rocks I found to be compounded of Sand and Clay, and Shells, and such kind of Stones, as the Shore was covered with. Examining the Hardness of some that lay as far into the Water as the Low-Water-mark, I found them to be altogether as hard, if not much harder than Portland or Purbeck-stone: Others of them that lay not so far into the Sea, I found much softer, as having in probability not been so long exposed to the Vicissitudes of the Tides: Others of them I found so very soft, that I could easily with my Foot crush them, and make Impressions into them, and could thrust a Walking-stick I had in my Hand a great depth into them: Others that had been but newly foundered down, were yet more soft, as having been scarce wash'd by the Salt Water. All these were perfectly of the same Substance with the Cliff, from whence they had manifestly tumbled, and consisted of Layers of Shells, Sand, Clay, Gravel, Earth, &c. and from all the Circumstances I could examine, I do judge them to have been the Parts of the Neigbouring Cliff foundered down, and rowl'd and wash'd by degrees into the Sea; and, by the petrifying Power of the Salt Water, converted into perfect hard compacted Stones. I have likewise since observed the like Phænomena on other Shores. And I doubt not but any inquisitive Naturalist may find infinite of the like Instances all along the Coast of England, and other Countries where there are such kind of foundering Cliffs. I shall not now mention the great Quantities of toothed Spar, which I observed to be crystallized upon the sides of these Rocks, which seem'd to have been nothing else but the meer crystallizing or shooting of some kind of Water, which was press'd or arose out of these coagulating Stones; For the History of these kinds of figured Stones belong more preperly to another Discourse; namely, of the Natural Geometrical Figures, observable in Oares, Minerals, Spars, Talk, &. of which elsewhere.


  One Instance more I cannot omit, as being the most observable of any I have yet heard of; and that is, (Dr. Castle's Relation) of a certain Place at Alpsly in Bedforshire, where there is a corner of a certain Field, that doth perfectly turn Wood and divers other Substances in a very short time into Stone as hard as a Flint or Agat. A Piece of this kind I saw, affirm'd to have been there buried, which the Person that buried it had shot small Shots of Lead into; the whole Substance of the Wood, Bark and Pith, together with the Leaden Shot it self was perfectly turn'd to a Stone as hard as any Agat, and yet retain'd its perfect Shape and Form; and the Lead remain'd round, and in its place, but much harder than any Iron. Of this I am promised a Sample, but have not yet receiv'd it.


  


  But to spend no more time on the proof of that of which we have almost every where Instances, divers of which I have already mention'd, I shall proceed to the 6th Proposition; which is, That a great Part of the Surface of the 298 Earth had been since the Creation transform'd, and made of another Nature: that is, many Parts which have been Sea are now Land, and others that have been Land are now Sea; many of the Mountains have been Vales, and the Vales Mountains, &c.


  For the proving of which Proposition, I shall not need to produce any other Arguments, besides the repeating what I find set down by divers Natural Historians, concerning the prodigious Effects that have been produced by Earthquakes on the superficial Parts of the Earth; because they seem to me to have been the chief Efficients which have transported these petrify'd Bodies, Shells, Woods, Animal Substances, &c. and left them in some Parts of the Earth, as are no other ways likely to have been the Places wherein such Substances should be produced; they being usually either raised a great way above the level Surface of the Earth, on the Tops of high Hills, or else buried a great way beneath that Surface in the lower Valleys: For who can imagine that Oysters, Muscles, and Periwinkles, and the like Shell-fish, should ever have had their Habitation on the Tops of the Mountain Caucasus ? Which is by divers of our Geographers accounted as high in its perpendicular Altitude, as any Mountain in the yet known World; and yet Olearius affords us a very considerable History to this purpose of his own Observation, which I shall hereafter have occasion to relate, and examine more particularly. Or to come a little nearer home, who could imagine that Oysters, Echini, and some other Shell-fish, should heretofore have lived at the tops of the Alps, Appennine, and Pyrenian Mountains, all which abound with great store of several sorts of Shells; nay, yet nearer at the tops of some of the highest in Cornwal and Devonshire, where I have been informed by Persons whose Testimony I cannot in the least suspect, that they have taken up divers, and seen great Quantities of them? And to come yet nearer, who can imagine Oysters to have lived on the Tops of some Hills near Banstead-Downs in Surry? Where there have been time out of Mind, and are still to this day found divers Shells of Oysters, both on the uppermost Surface, and buried likewise under the Surface of the Earth, as I was lately informed by several very worthy Persons living near those Places, and as I my self had the Opportunity to observe and collect.


  


  The Effects of Earthquakes. To proceed then to the Effects of Earthquakes, we find in Histories Four Sorts or Genus's to have been performed by them.


  


  The first is the raising of the superficial Parts of the Earth above their former Level: and under this Head there are Four Species. The 1st is the raising of a considerable Part of a Country, which before lay level with the Sea, and making it lye many Feet, nay, sometimes many Fathoms above its former height. A 2d is the raising of a considerable part of the bottom of the Sea, and making it lye above the Surface of the Water, by which means divers Islands have been generated and produced. A 3d Species is the raising of very considerable Mountains out of a plain and level Country. And a 4th Species is the raising of the Parts of the Earth by the throwing on of a great Access of new Earth, and for burying the former Surface under a covering of new Earth many Fathoms thick.


  


  A second sort of Effects perform'd by Earthquakes, is the depression or sinking of the Parts of the Earth's Surface below the former Level. Under this Head are also comprized Four distinct Species, which are directly contrary to the four last named.


  


  The First, is a sinking of some Part of the Surface of the Earth, lying a good way within the Land, and converting it into a Lake of an almost unmeasurable depth.


  The Second, is the sinking of a considerable Part of the plain Land, near the Sea, below its former Level, and so suffering the Sea to come in and overflow it, being laid lower than the Surface of the next adjoining Sea.


  A Third, is the sinking of the Parts of the bottom of the Sea much lower, and creating therein vast Vorages and Abysses.


  A Fourth, is 299 the making bare, or uncovering of divers Parts of the Earth, which were before a good way below the Surface; and this either by suddenly throwing away these upper Parts by some subterraneous Motion, or else by washing them away by some kind of Eruption of Waters from unusual Places, vomited out by some Earthquake.


  


  A Third sort of Effects produced by Earthquakes, are the Subversions, Conversions, and Transpositions of the Parts of the Earth.


  


  A Fourth sort of Effects, are Liquefaction, Baking, Calcining, Petrifaction, Transformation, Sublimation, Distillation, &c.


  


  The First therefore of the Effects of Earthquakes, which I but now named, was, that divers Parts of the Surface of the Earth which lay before, either below or level with the Sea, have been raised a good height above that Level by Earthquakes. Of this Pliny gives us several Instances in the 85th Chapter of the 2d Book of his Natural History, Eadem nascentium Causa terrarum est, cum idem ille Spiritus attollendo potens solo non valuit erumpere. Nascuntur enim nec fluminum tantum invectu sicut Echinades Insulæ ab Acheloo amne congestæ; majorq; pars Ægypti a Nilo, in quam a Pharo insula noctis & Diei cursum fuisse Homero credimus: Sed & Recessu Maris sicut eidem de circeiis. Quod accidisse et in Ambraciæ portu decern Millium passuum intervallo, & Atheniensium quinq; Millium ad Piræum memoratur: Et Ephesi ubi quondam ædem Dianæ alluebat. Herotodo quidem si credimus, mare fuit supra Memphin usq; ad Æthiopum monies. Itemq; a planis Arabiæ. Mare et circa Ilium et tota Teuthrania quaq; campos instulerit.


  Meander, and Sandys also, in his Travels thro' Italy, and the Parts of the Levant, gives this Instance, pag. 277, speaking of the new Mountain, which was produced in the Kingdom of Naples, in the year 1538. The Lake Lucrinus, says he, extended formerly to Avernus, and so unto Gaurus, two other Lakes; but is now no other than a little sedgy Plash, choaked up by the horrible and astonishing Eruption of the new Mountain, whereof, as oft as I think, I am apt to credit whatsoever is wonderful. For who in Italy, says he, knows not, or who elsewhere will believe, that a Mountain should arise partly out of a Lake, and partly out of the Sea in one Day and a Night, to such a height, as to contend in Altitude with the high Mountains adjoining.


  In the Year of our Lord 1538 on the 29th of September, when for certain Days foregoing, the Country thereabouts was so vext with perpetual Earthquakes, as no one House was left so intire, as not to expect immediate Ruine, after that the Sea had retired 200 Paces from the Shore, leaving abundance of Fish with Springs of Fresh Water rising at the bottom, this Mountain visibly ascended about the second Hour of the Night, and so forwards. And again, pag. 281, speaking of the same Place, he says, The Sea was accustomed, when urged with Storms, to flow in thro' the Lake, Lucrinus driving Fishes in with it; but now not only that Passage, but a Part of Avernus it self is choaked by the Mountain. In which Histories I take notice only of these two Particulars at present. First, That that Part of the Land which lyes between Lucrinus and the Sea, that was oft-times before overflowed by the Sea, since this Earthquake, has been so far raised, as that now such Effects are no longer to be found. To confirm the rising of which the more, the other Circumstance of the Sea's departing from the Shore 200 Paces does much contribute. But not to insist on this, Mr. Childry in his Britannia Baconica, a Book very useful in its kind, being a Collection of All the Natural History of the Islands of Great Britain, to be met with in Cambden, or Speed, and some other Historians, together with such of his own as he had opportunity to observe, relates to us many considerable Passages to this purpose. In his History of Norfolk, he saith, That near St. Benet's in the Holm, are perfect Cockles and Periwinkles sometimes digg'd up out of the Earth, which makes some think it was formerly overflow'd by the Sea. The Fenny Grounds also of Lincolnshire and Cheshire, seem to have proceeded from the rising of the Ground; and those in Anglesy, where lopp'd Trees are now dug up with the perfect Strokes of the Ax remaining on them seem to have 300 been first sunk under Water, then overturn'd and buried in their own Earth, and afterwards the whole Earth seems to have been raised again to its former height. Of the raising of the Surface of the Earth by the overflowings and stopping of Rivers and Waters, I shall afterwards speak.


  Linschoten gives us a Relation of the like Effects of an Earthquake that hapned in the Terceras. The Relation, as I find it epitomiz'd by Purchas in the 1677 Page of the 4th Part of his Pilgrims, is this: In July, Anno 1591. "there happen'd an Earthquake in the Island of St. Michael, which lyeth from Tercera South-East about 28 Miles, an Island 20 Miles long, and full of Towns, which continued from July 26 to Aug. 12. in which time none durst stay within his House, but fled into the Fields, fasting and praying with great Sorrow, for that many of their Houses fell down, and a Town, called Villa Franca, was almost razed to the Ground, all the Cloysters and Houses shaken to the Earth, and therein People slain. The Land in some Places rose up, and the Clifts removed from one Place to another, and some Hills were defaced and made even with the Ground. The Earthquake was so strong, that the Ships that lay in the Road, and in the Sea, shaked as if the World would have turn'd round. There sprang also a Fountain out of the Earth, from whence for the space of four Days there flow'd a most clear Water, and after that it ceased. At the same time they heard such Thunder and Noise under the Earth, as if all the Devils had been assembled together at that Place, wherewith many dy'd for fear. The Island of Tercera shook four times together, so that it seem'd to turn about; but there happen'd no other Misfortune unto it. Earthquakes are common in those Islands: For about 20 Years past there happen'd another Earthquake, when a high Hill that lyeth by the same Town Villa Franca fell half down, and covered all the Town with Earth, and killed many Men." I have transcribed here once for all the whole Relation, because there are many other considerable Circumstances in it besides the rising of the Earth, which I shall have occasion to refer to, under others of the Heads or Propositions to be proved, and therefore shall not need repetition. Two other Relations I find collected by Purchas, confirming this and several of the other Propositions: The one is that of Dithmar Blefken's, in his History of Island, Page 648 of the 3d Part of his Pilgrims. "On the 29th of November about Midnight, in the Sea, there appear'd a Flame near Hecla, which gave Light to the whole Island: An hour after the whole Island trembled, as it would have been moved out of the Place: After the Earthquake follow'd a horrible Crack, that if all warlike Ordnance had been discharg'd it had been nothing to this Terror. It was known afterwards that the Sea went back two Leagues in that Place, and remain'd dry."


  A Second History Purchas has collected out of the History of Joseph Acosta of the West Indies, Page 940 of the 3d Part: omitting for the present divers other Circumstances he takes notice of, I shall only mention that of the receding of the Sea. "Upon the Coast of Chile, (says he) I remember not well in what Year, there was so terrible an Earthquake, as it overturn'd whole Mountains, and thereby stopt the Course of Rivers, which it converted into Lakes: It beat down Towns, and slew a great number of People, causing the Sea to leave her Place some Leagues, so as the Ships remain'd on dry Ground far from the ordinary Road, &c." An Example somewhat like this happen'd lately in the East-Indies, as I was inform'd by a Letter sent thence to Mr. D. on London-Bridge. The thing in short was this: At a Place, about 7 Days Journey from Ducca, the Earth trembled about 32 Days; and the Sequel was, that it raised the bottom of a Lake, so as to drive out all the Water and Fish upon the Land, so that a Place which was formerly a Lake is now dry Ground. This was written from Ballasore, Jan. 6, 1665. The Words of the Letter I shall give afterwards.


  


  The second Species of Effects of Earthquakes, is the raising of a considerable Part of the bottom of the Sea, and making it lye above the Surface of the Water, by which means divers Islands have been generated. Of this Pliny, in the 86th and 87th Chap, of the 2d Book of his Nat. Hist. gives us several Instances. Nascuntur, says he, & alio modo Terræ, (having in the 301 preceding Chapter spoken of the Shore's rising above the Water, or the Water's deceding from the Shore, ac repente in alto mari emergunt, veluti paria secum fasciente Natura, quæque hauserit hiatus alio loco reddente. Claræ jam pridem Insulæ Delos & Rhodos memoria produntur enatæ. Postea minores, ultra Melon Anaphe, (of which Strabo makes mention in his Tenth Book.) Inter Lemnum & Hellespontum Nea. Inter Lebedum & Teon, Alone: inter Cycladas, Olympiadis cxxxv ann. 4to Thera & Therasia. Inter easdem post ann. cxxx Hiera: & ab ea duobus Stadiis post ann. cx in Nostro ævo Thia. Two of which Histories are also confirm'd by Seneca, in the Sixth Book of his Natural Questions and twenty first Chapter, where explicating the effects of Earthquakes by the commixture of Fire and Water, he says, Theren & Therasiam & banc nostræ ætatis insulam, spectantibus nobis in Ægeo mari enatam quis Dubitat quin in lucem Spiritus vexerit. Sandis speaking of the Jolian Islands, saith, "Of those there were only Seven, now there are Eleven in Number, which heretofore all flamed, now only Vulcano and Strombylo, two of that Number do burn. Vulcano is said to have first appear'd above Water about the time that Scipio Africanus died. But we have much later Instances to confirm this our Assertion: for about twenty-eight Years since, an Island was made among the Azores by an Eruption of Fire; of which divers have related the Story. But Kircher in his Mundus Subterraneus, from the Relation of the Jesuits, has added the most particular one. Having spoken of the exceeding height of the Pike of Teneriff in the Canaries, and of the Eruptions of Fire in it, and the hot Springs found about it, he adds, that in the Azores also there are found places having almost the same Proprieties. The Pico de Fayal de Santo Gregorio, being almost of equal hight, and St. Michael's Island having heretofore had several Vulcans, and having been troubled with many Earthquakes, and very notably about thirty eight Years since, wherein all the Island was so terribly shaken, that the utter Ruin and Submersion of the whole was feared. The History of which, in short, is this; That "June 26. 1638. the whole Island began to be shaken with Earthquakes for eight days, so that the Inhabitants left Cities, Castles and Houses, and dwelt in the Fields, but especially those of a Place call'd Vargen, where the Motion was more violent. After which Earthquake, this Prodigy followed; At a place of the Sea, where Fishermen us'd to fish in Summer, because of the great abundance of Fish there caught, call'd La Femera, about 6 Miles from Pico Delle Carmerine, upon the first Sunday in July, a subterraneous Fire, notwithstanding the weight and depth of the Sea in that Place, which was 120 Foot, as the Fishermen had often before that found by sounding, and the multitude of Waters which one would have thought sufficient to have quenched the Fire: A subterraneous Fire, I say, broke out with a most unexpressible violence, carrying up into the Clouds with it Water, Sand, Earth, Stones, and other vast great bulks of Bodies; which to the sad Spectators, at a distance, appear'd like Flocks of Wool or Cotton, and falling back on the Surface of the Water look'd like Froth. The Space of this Eruption was about as big as a Space of Land, that might well be sown by two Bushels of Grain. By great Providence the Wind blew from the Land; otherwise the whole Island would, in all probability, have perished by the merciless Rage of these devouring Flames, such vast bulks of Stone were thrown up into the Air, about the height to seeming of three Pikes Lengths, that one would rather think them Mountains than Rocks. And which added further Horror to this dreadful Sight, was, that these Mountains returning again, often met with others ascending or being thrown up, and were thereby dasht into a 1000 Pieces; divers of which Pieces being afterwards taken up and bruised, easily turn'd into a black shining Sand. Out of the great multitude and variety of these vast rejected Bodies, and the immense heaps of Rocks and Stones, after a while was form'd a new Island out of the main Ocean, which at first was not above 5 Furlongs over; but after a while, by daily accesses of new Matter, it increased after 14 Days to an Island of 5 Miles over. From this Eruption, so great a quantity of Fish was destroy'd and thrown upon the next adjoining Island, that 8 of the biggest Indian Galeons would not be sufficient to contain them; which the Inhabitants fearing, lest the Stink of them 302 might create a Plague, for 18 Miles round collected and buried in deep Pits. The Stink of the Brimstone was plainly smelt at 24 Miles distance." Thus far he. But we have one Instance more of the Generation of an Island out of the bottom of the Sea, by an Eruption; which because it happen'd very lately, namely in 1650, and near an Island in the Archipelago, which Pliny relates to have been heretofore after the same manner produced, I shall in short relate, as it is more largely recorded by Kircher, in his Mundus Subterraneus, from the Mouth of Father Franciscus Riccardus, a Jesuit, who was at the same time in the adjoining Island, and was an Eye-witness of all the Phænomena.


  "From the 24th September to the 9th of October, 1650, the Island of Santerinum, formerly call'd by Pliny Thera, was dreadfully shaken with Earthquakes, so that the Inhabitants expected nothing but utter ruine; and were yet more amazed by a horrid Eruption of Fire out of the bottom of the Sea, about 4 Miles to the Eastward of the Island: Before which the Water of the Place was rais'd above 30 Cubits perpendicularly, (I suppose he means as to appearance from the Island, otherwise 'tis but very little) which Wave spreading it self round every way, overturn'd everything it met, destroying Ships and Galleys in the Harbour of Candie, which was fourscore Miles distant. The Eruption fill'd the Air with Ashes and horrible sulphureous Stinks, and dreadful Lightnings and Thunders succeeded. All things in the Island were covered with a yellow sulphureous Crust, and the People almost blinded as well as choak'd. Multitudes of Pumice, and other Stones were thrown up, and carried as far as Constantinople, and to Places at a very great distance. The Force of this Eruption was greatest the two first Months, when all the Neighbouring Sea seem'd to boil, and the Vulcan continually vomited up Fire-balls. Upon the turning of the Wind, great Mischief was done in the Island of Santerinum, many Beasts and Birds were kill'd: And on the 29th of October, and 4th of November, about 50 Men were kill'd by it. The other four Months it lasted, tho' much abated of its former Fierceness, yet it still cast up Stone, and seem'd to endeavour the making of a New Island; which though it do not yet perfectly appear above Water, yet 'tis cover'd but 8 Foot by the Water; and the bubbling of the Water seems to speak another Eruption, that may in time finish Nature's Birth." And in the Year he writ this, which he says was 1656, there was an extraordinary boiling of the Sea, and an Eruption of Smoke. And though our Natural Historians have been very scarce in the World, and consequently such Histories are very few; yet there has been no Age wherein such Historians have liv'd, but has afforded them an Example of such Effects of Earthquakes. And I doubt not, but had the World been always furnisht with such Historians as had been inquisitive and knowing, we should have found not only Thera or Santerinum, and Volcano and Delos, and that in the Azores, and one lately in the Canaries, but a very great part of the Islands of the whole World to have been rais'd out of the Sea, or separated from the Land by Earthquakes: for which Opinion I shall afterwards relate several Observations both of my own and others, which seem to afford probable Arguments.


  


  But to proceed to the third Kind or Species of Effects produced by Earthquakes, which is the raising very considerable Mountains out of the Plains. Of this I shall add a few Instances; but none more notable, than that of the new Mountain near Naples of which I said somewhat before out of Sandy's Travels. In the Year 1538. Septemb. 29. this Mountain visibly ascended about the 2d hour of the Night, with a hideous roaring, horribly vomiting Stones, and such store of Cinders, as overwhelm'd all the Buildings thereabout, and the salubrious Baths of Tripergula, for so many Ages celebrated, consuming all the Vines to Ashes, and killing Birds and Beasts, and frighting away all the Inhabitants, who fled naked and defiled through the dark: And has advanced its top a Mile above the Basis: the Stones of it are so light and pory, that they will not sink when thrown in the Sea. This new Mountain, when new rais'd, had a number of Issues, at some of them smoking, and sometimes 303 flaming; at others disgorging Rivulets of hot Water, keeping within a terrible rumbling; and many perished that ventured to descend into the hollowness above. But that hollow at the top is at present an Orchard, and the Mountain throughout bereft of its Terrors. "It is reported, saith Childrey, that in a Parish by the Sea-side, not far from Axbridge in Somersetshire, within these 50 Years, a Parcel of Land swell'd up like a Hill; but on a sudden clave asunder, and fell down into the Earth, and in the place of it remains a great Pool." Our English Chronicles say, at Oxenhal, in the Bishoprick of Durham, on Christmas Day 1679, the Ground heav'd up aloft like a Tower, and continued all that day immoveable, till Evening, and then fell with a horrible noise, sinking into the Earth, and leaving three deep Pits, call'd Hellkettles. Varenius tells us of a new Mountain likewise raised in Java, in the Year 1586, with the like Effects of those I formerly named of the new Mountain; first shaking the Earth, then heaving up and throwing up into the Air the upper Parts of the Earth, afterwards the Rock and inner Parts, then fiery Coals and Cinders, overwhelming the circumjacent Fields and Towns, and killing above 10000 Men, and burning what was not overwhelmed. I have not time to reckon up the multitude of Instances I have met with in Authors; such as Ætna in Sicily, Vesuvius in Italy, one in Croatia, near the City Valonia, the Pike in Tenarif, and the Pike in the Azores, Hecla, Helga, and another in Island: The Mount Gonnapi in one of the Islands of Banda, which made an horrid Eruption at the same time with that in Java: The Mount Balavane in Sumatra: Others in the Molucca Islands, in China, Japan, and the Philippines , and in some of the Maurician Islands, and several other Parts of the East Indies. In the West Indies also we have multitudes of Examples, several in Nicaragua, and all along the Ledge of Mountains in Peru and Chile, and in New Spain and Mexico: In the Islands of Papoys, discover'd by Le Mair, joining to the South Continent in Mar Del Zur: All which are as so many shining Torches to direct us in the search after this Truth. There are many other Instances of Mountains, that have but lately as it were left to burn, and are cover'd with Wood and grown fruitful. So the new Mountain I formerly mention'd, has an Orchard growing where the Fire at first flamed. Another in the Island Quimeda, near the River Plat in Brasill: The Islands also of St. Helena, and Ascension, discovered by the great plenty of Cinders, and the Fashions of the Hills to have formerly contained Vulcanoes, and probably were at first made by some subterraneous Eruption, as indeed most of those Islands in the main Ocean; such as the Canaries, and the Azores, and the East Indian, and the Cariby Islands and divers others seem to have been. A Passage, to make this Assertion somewhat more probable, I have met with in Linschoten's Description of the Island of Tercera, which as Purchas has epitomized I have here added. Pag. 1670. of the 4th Part of his Pilgrims (he saith, speaking of the Island of Tercera) "The Land is very high, and as it seemeth hollow; for that as they pass over an Hill of Stone, the Ground soundeth under them as if it were a Cellar. So that it seems in divers Places to have holes under the Earth, whereby it is much subject to Earthquakes, as also all the other Islands are; for there it is a common thing: and all those Islands, for the most part, have had Mines of Brimstone; for that in many Places of Tercera and St. Michael, the Smoke and Savour of Brimstone doth still issue out of the Ground, and the Country round about is all singed and burnt. Also there are Places wherein there are Wells, the Water whereof is so hot that it will boil an Egg, as if it were over a Fire." Besides which, the shape of the Hills, and several other Circumstances mention'd in Linschoten, do make it probable that those have been all Vulcano's.


  


  But to proceed to the Fourth Species of Effects of Earthquakes under this Head; and that is, the raising of the Parts of the Earth by the throwing on a great access of new Earth: Of this I have already given many Instances in the newly mentioned Histories of Eruptions, where I mentioned the overwhelming of Fields, Towns, and Woods, and the like, by Materials thrown out by these Eruptions. I shall only add one Instance or two more to confirm 304 this Head, and then proceed. The first is that mentioned by Olaus Wormius, in the 5th Chapter of the 1st Section of the 1st Book of his Musceum, wherein he gives an Account of an extraordinary Earthquake in Iceland, which fill'd the Air with Dust, Earth, and Cinders, and overwhelmed Towns, Fields, and even Ships a good way distant on the Sea; and which sent forth its Fumes with such violence and Plenty, as covered all the Decks and Sails of Ships lying on the Coast of Norway, some hundred Leagues distant. His Words are Page the 18th thus, Alterum portentosce Terra; genus, &c. And to make this of Wormius the more probable, I have now by me a Paper of Dust, which was rained out of the Air upon a Ship lying at Algiers upon the Coast of Barbary, upon a great Eruption of Vesuvius in the Year 16---. The Relation of which, as I received it together with the Paper of Dust from that eminent Virtuoso, John Evelyn, Esq; I shall here annex (This was omitted by the Author). But which is beyond all, is the late Eruption of Mongibell or Ætna.


  And to confirm this Proposition yet further, I cannot pass by a very remarkable Rain of Earth and Ashes, that happen'd in Peru, Anno 1600, mentioned by Garcilasso De la Vega, one of the Off-spring of the Incas of Peru, in his History of America. The Epitome of which by Purchas, is this, pag. 1476 of the 4th Part of his Pilgrims. "I might add, says he, the great Earthquakes, An. 1600, in Peru at Arequepa, the raining of Sand, as also of Ashes, about 20 days from a Vulcan breaking forth: The Ashes falling in Places above a Yard thick, in some Places more than two, and where least above a quarter of a Yard, which buried the Corn-grounds of Maize and Wheat, and the Boughs of Trees were broken and fruitless, and the Cattel great and small dy'd for want of Pasture. For the Sand which rained covered the Fields 30 Leagues one way, and above 40 Leagues another way, round about Arequepa, they found their Kine dead by 500 together in several Herds, and whole Flocks of Sheep, and Herds of Goats and Swine buried. Houses fell with the weight of the Sand; others cost much Industry to save them; mighty Thunders and Lightning were heard and seen 30 Leagues about Arequepa. It was so dark whilst those Showers lasted, that at mid-day they burned Candles to see to do business.---" I could add divers other Instances to confirm this Proposition; but these may at present suffice.


  But this is but one way by which divers things have been buried: there is another way which I can only at present mention, and must refer the Probation and Prosecution to some other occasion; and that is, that very many of the lower superficial Parts of the Earth, have been and continually are covered and buried by the access of Matter, tumbled and washed down by Excesses of Wind and Rain, and by the continual sweepings of Rivers and Streams of Water. Under this Head, I shall shew several Places and Countries in the World, that are nothing else but the Productions of these Causes. To this purpose, Peter de la Valle gives some Observations which he made in Ægypt, in the 11th Letter dated from Grand Caire, Jan. 25. 1616. "Of the former seven Mouths of Nile (says he) there are only four left, and of those but two Navigable; the rest are either fill'd, or run no more, or are small Streams not taken notice of, or only Torrents in the time of great Rains; but I could learn nothing of them, because the great Expence of the Ancients for cleansing the Ditches, has been intermitted for several hundreds of Years." He is likewise of Opinion with Herodotus, that the Delta, and all the Lower Ægypt, where the Greeks navigated in his time, was in the first Ages of the World made by the Sand and Mud of Nile.


  All which Histories and Particulars do manifestly enough evince, that there have been in very many Parts of the World considerable Mutations of the superficial Parts, since the beginning; and that therefore those Places where these figured petrify'd Bodies are found; though they now seem never so much foreign, and differing from the likely native Places of such animated Bodies, may notwithstanding heretofore have been in such another kind of condition, as was most sutable to the breeding and nourishing of them: Which I shall yet further manifest, by comparing the other Effects produced by Earthquakes; such as the sinking, and burying, and transposing, and overturning of the superficial Parts of the Earth.


  Another Sort of Effects, 305 is the sinking of the superficial Parts of the Earth, and placing them below their former Position, both in respect of some Parts newly raised, and in respect of some other adjacent Parts not displaced. And this seems to be caus'd by the subsiding or sinking of those Parts into such Caverns, as by the strength of the Eruption passing below before it breaks out are made underneath: For so great is the Violence of these subterraneous Fires, that nothing almost is able to resist their Power of expanding; but spreading themselves, and rushing that way which is most easy, they carry along before them Earth, Sand, and Rocks, and Mountains, and whatever lies in their way, and raise the superficial Parts of the Earth whilst they pass underneath. And if the Parts of the Earth underneath are so loose or obnoxious to the Force of the Fire, as to be dislodged, unless the remaining Parts are very strong, and constitute a very firm Stony Arch, the Earth does easily tumble into the Holes and Hollows made by the Fire. Now it cannot be imagin'd but that all those vast Congeries of Earth, which I have already mention'd to have been thrown up, and to create new Islands and new Mountains, and the like, must leave vast Caverns below them, to be fill'd either with the Parts of the Earth that hang immediately over them, or with the Sea, or other subterraneous Waters, if the Roofs of these Cavities be strong enough to sustain the Earth above them from sinking. And some such Power as these subterraneous Fires, seems to me to have been the Cause of the strange Positions and Intermixture of the Veins of Ores and Minerals in the Bowels of the Mountains, where, for the most part, they are now found; and even of bringing those Substances so near the Surface of the Earth, which, from the Consideration of very many Circumstances, seem to me to be naturally situated at a much greater Depth below within the Bowels of this Globe. And hence may be rendred a Reason of the Figures of these Minerals, and other Substances mix'd with them, and of the compounding and blending of several of those Substances together, whereby some of them are very strangely united and alter'd. But this I mention only by the Bye, and shall not insist on it, belonging more properly to another Head. To proceed then under this General Head, are comprised several Kinds of Effects, differing only according to the Parts of the Earth they have been wrought upon.


  


  The first is, The sinking of several Inland Parts, which were before eminent, and laying them much lower into Vales. Sometimes, the sinking of a Part of the Earth to a very great Depth, and leaving behind, instead of a firm Ground, a Lake of Salt or Sea-water. Of these we have several Instances in Natural Historians. And, to pass by many others, I shall only mention such as have lately happen'd. Of this kind Mr. Childrey, in his Britannia Baconica, has collected several Instances; two out of our English Chronicle. His Relations are these, Pag. 62. "August the 4th, 1585. after a very violent Storm of Thunder and Rain, at Nottingham in Kent, Eight miles from London, the Ground suddenly began to sink; and Three great Elms growing upon it, were carried so deep into the Earth, that no Part of them could any more be seen. The Hole left (saith the Story) is in Compass 80 Yards about, and a Line of 50 Fathoms plummed into it finds no Bottom." Also,


  "Dec. 18, 1596. a Mile and half from Westram, Southward (which is not many Miles from Nottingham) a Part of an Hedge of Ashes, 12 Perches long, were sunk 6 Foot and a half deep; the next morning 15 Foot more; the third morning 80 Foot more at least, and so daily. (And presently after, he says) Moreover, in one Part of the Plain Field, there is a great Hole made by sinking of the Earth, to the Depth of 30 Foot at least, being in Breadth in some Places 2 Perches over, and in Length 5 or 6 Perches. There are sundry other Sinkings in divers other Places, one of 60 Foot, another of 47, and another of 34 Foot; by means of which Confusion it is come to pass, that where the highest Hills were, there be the lowest Dales, and the lowest Dales are become the highest Grounds, &c."


  And again, Pag. 131. he gives an Instance, upon his own Knowledge, much to the same purpose, which lately happen'd; namely,"July the 8th 1657306 about 3 of the Clock, in the Parish of Bickly, was heard a very great Noise like Thunder afar off; which was much wonder'd at, because the Sky was clear, and no Appearance of a Cloud. Shortly after (saith the Author of this Relation) a Neighbour came to me, and told me, I should see a very strange thing if I would go with him. So coming into a Field, called the Lay-field, we found a very great Bank of Earth, which had many tall Oaks growing on it, quite sunk into the Ground Trees and all. At first we durst not go near it, because the Earth, for near 20 Yards about, was exceedingly much rent, and seem'd ready to fall: But since that time, my self and some others have ventured to see the bottom, I mean to go to the Brink, so as to discern the visible Bottom, which is Water, and conceived to be about 30 Yards from us; under which is sunk all the Earth about it, for 16 Yards round at least, 3 tall Oaks, a very tall Awber, and certain other small Trees, and not a Sprig of them to be seen above Water. 4 or 5 Oaks more are expected to fall every moment, and a great Quantity of Land is like to fall, indeed never ceasing more or less; and when any considerable Clod falls, it is much like the Report of a Cannon. We can discern the Ground hollow above the Water a great Depth; but how far hollow or how deep, is not to be found out by Man. Some of the Water, (as I have been told) drawn out of this Pit with a Bucket, was found to be as salt as Sea-water, &c."


  A considerable Circumstance also to confirm this Proposition, is a Passage in that History I have mention'd out of Linschoten, of the Island of Tercera; where he says [and some Hills were defaced, and made even with the Ground.]


  Kircher in the Preface to his Mundus Suhterraneus, Chap.2. tells us a very remarkable History of the sinking of a Town, and the Land about it, and the Generation of a Lake instead of it. Contigit (says he) hac eadem hora res æterna ac immortali Memoria digna, subversio videlicet celeberrimi oppidi quod Sanctam Euphemiam dicunt; erat hoc in extrema Sinus ora situm sub equitum Melitensium Jurisdictione. Cum itaq; ad Lopicium ex vehementi Terræ subsultatione veluti exanimes in terra prostrati tandem subsidente Naturæ paroxysmo, oculis in circum jacentia Loca conjectis, ingenti nebula, paulo ante memoratum oppidum circumdatum vidissemus; ter sane post Meridiem, hora tertia præsertim Cælo sereno mira & insolita nobis videbatur. Dissipata vero paulatim nebula, oppidum quæsivimus sed non invenimus. Mirum Dictu, Lacu putidissimo in ejus Locum enato. Quæsivimus Homines qui de insolito rei eventu nonnihil certi nobis enarrare possent, sed formidabilis casus tantæq; stragis nuncium non reperimus, &c.--- Nos itineri insistentes Nicastrum, Amanteam, Paulam, Belviderium transeuntes nil aliud ad 200 Millia passuum nisi cadavera Urbium, castallorum, strages horrendas reperimus, Hominibus per apertos campos palantibus & prætimore veluti exarescentibus. That is, "At this very time happened a thing worthy never to be forgotten, viz. the Subversion of the most famous Town, call'd St. Euphemia: 'twas situated at the side of the Bay under the Jurisdiction of the Knights of Malta. When therefore we had come to Lopiz, almost dead from the vehement shaking of the Earth, and lying prostrate on the Ground, at last the Paroxysm of Nature remitting, casting our Eyes towards the Neighbouring Places, we saw the forementioned Town encompassed with a great, wonderful, and unusual Cloud, which was seen by us three times, especially at Three-a-clock in the Afternoon, the Heavens being clear. This Cloud being, by degrees, dissipated, we look'd for the Town, but found it not, a stinking Lake (to our wonder) appearing in the Place of it. We sought for some Person or other, to give us some certain Account of this unusual Event; but could not find one to tell any News of this dreadful Accident and great Destruction, &c. We prosecuting our Journey, passing by Nicastrum, Amantea, Paula, and Belvedere, found nothing for 200 Miles, but the remaining Carcasses of Cities and Castles, and horrid Destructions; the Men lying in the open Fields, and, as it were, dead and withered through Fear and Terror."


  To this purpose, give me leave to adjoin an Extract of a Letter, sent from Balasore in the East Indies, Jan. 6. 1665. "The same Star appeared in our Horizon, about the same time 'twas seen with you. The Effects in part 307 have already been felt here by unseasonable Weather, great Mortalities amongst the Natives, English, and others. We have had several Earthquakes unusual here, which with hideous Noises, have in several Places broke out and swallow'd up Houses and Towns. But about 7 Days Journey from Ducca, where were at that time 3 or 4 Dutch, they and the Natives relate, That in the Market-Place the Earth trembled about 32 Days and Nights, without Intermission. At the latter end, in the Market-place, the Ground turn'd round as Dust in a Whirlwind, and so continued several Days and Nights, and swallow'd up several Men who were Spectators, who sunk and turned round with the Earth, as in a Quagmire. At last, the Earth worked and cast up a great Fish bigger than hath been seen in this Country, which the People caught: But the Conclusion of all was, that the Earth sunk with 300 Houses, and all the Men, where now appears a large Lake some Fathoms deep. About a Mile from this Town was a Lake full of Fish, which in these 32 Days of the Earthquake cast up all her Fish on dry Land, where might have been gather'd many, which had run out of the Water upon dry Land, and there died: But when the other great Lake appeared, this former dried up, and is now firm Land."


  To the same purpose also we have several other Instances, some later and some nearer home. "Near Darlington (says Childrey, in his Britannia Baconica, speaking of the Rarities of the Bishoprick of Durham) are three Pits, whose Waters are warm (hot, says Cambden) wonderful deep, call'd Hell-Kettles. These are thought to come of an Earthquake, that happen'd Anno 1179. For on Christmas Day, says our Chronicles, at Oxenhall, which is this Place, the Ground heaved up aloft like a Tower, and so continued all that Day, as it were immovable, till Evening, and then fell in with a very horrible Noise, and the Earth swallow'd it up, and made in the same Place 3 deep Pits." The same in the Section of Brecknock, says, "Two Miles east from Brecknock, is a Meer, called Llinsavathan, which (as the People dwelling there, say,) was once a City; but the City was swallowed up by an Earthquake, and this Water or Lake succeeded in the Place: The Lake is encompassed with high steep Hills, &c.---


  "Near Falkirk, saith Lithgow, remains the Ruines and Marks of a Town, &c. swallowed up into the Earth by an Earthquake, and the void Place is fill'd with Water.----Pliny also, in the 88th Chap, of his 2d Book of Nat. Hist, records a like Instance. Mox & in his Montem Epopon cum repente flamma ex eo emicuisset campestri æquatum planitie. In eadem & oppidum haustum profundo alioq; motu Terræ Stagnum emersisse. Et alio provolutis Montibus insulam extitisse Prochytam, &c. "Presently the Mountain Epopon (when suddenly a Flame had shon out of it) was levelled with the Plain; and in the same Plain a Town was swallow'd up into the Deep, and by another Motion of the Earth became a Lake. And in another Place, the Mountain being trumbled down, the Island Prochyta arose, &c."


  The Dead Sea also in Palestine, was the Production of a most terrible Earthquake, and a Fire sent from Heaven: For, methinks, the Relation of the sad Catastrophe of those Four Cities, Sodom, Gomorrha, Zeboim and Adma, mentioned in Scripture, seem somewhat like that I have newly related out of Kircher of St. Euphemia. There are a multitude of other Instances which I could bring on this Head, of the sinking of Mountains and Hills into Plains, and all these into Lakes: Of which Pliny gives several Instances, in the 90, 91, and 92 Chap, of his Second Book. The Pico in the Moluccas, accounted of equal Height with that of Tenariff, was by a late Earthquake quite swallow'd into the Earth, and left a Lake in its Place. Vesuvius and Strongylus, are by late Earthquakes reduced to almost half their former Height. Many of those vast Mountains of the Andes in Chile, were by an Earthquake, An. 1646. quite swallow'd up and lost, as Kircher relates. I could add many Histories of the fatal Catastrophe's of many Towns, and other Places of Note; but these, I hope, may suffice to shew this kind also of Mutation in the superficial Parts of the Earth, to be effected by Earthquakes.


  Nor does Earthquakes 308 only sink Mountains and Inland Parts; but such Parts also as are near to, equal with, and under the Surface of the Sea. Of this we have Instances near home, of Winchelsea and of the Goodwin-Lands, and of the Towns in Freezland, that have been about 400 Years since swallow'd up by the Sea; and nothing but some Towers, and the Goodwin-Sands, are now to be found of them. The like happen'd to several Parts of Scotland, as Hector Boethius relates. Linschoten, in his History of the West-Indies, relates among many other Histories of the Effects of Earthquakes, this considerable Passage. "Since, in the Year 1586. in the Month of July, fell another Earthquake in the City of Kings, the which, as the Vice-Roy did write, had run 170 Leagues along the Coast, and athwart in the Sierra 50 Leagues. It ruin'd a great Part of the City. It caus'd the like Trouble and Motion of the Sea, as it had done at Chile, which happen'd presently after the Earthquake; so as they might see the Sea to fly furiously out of her Bounds, and to run near 2 Leagues into the Land, rising above 14 Fathom. It cover'd all the Plain, so as the Ditches were filled and Pieces of Wood that were here, swam in the Water." There are multitudes of Instances of the like Effects in several other Parts of the World, which have been wrought by Earthquakes, which may be found in Natural Historians; which, for Brevity-sake, I omit, they serving only to prove a Proposition, which, I suppose, will be granted by any that have either seen or heard of the Effects of Earthquakes.


  


  Now, though I find a general Deficiency in Natural Historians, of Instances to prove that the submarine Parts have likewise suffer'd the like Effects of sinking, they lying out of view, and so cannot without some Trouble and Diligence be observed; yet if we consider from how great a Depth these Eruptions proceed, and how little Distinction they make between Mountains and Plains, as to the weight of removing, we may easily believe, that the Bottom of the Sea is as subject to these Mutations, as the Parts of the Land. And since, by the former Relations, we have many Instances of the raising of the Bottom of the Sea, 'tis very probable that what Quantity of Matter is thrown to and raised in one Place, is sunk and falls into that Cavity left by another. An Island cannot be raised in one Place, without leaving an Abyss in another. And I do not doubt, but there have been as many Earthquakes in the Parts of the Earth under the Ocean, as there have been in the Parts of the Dry Land: But being, for the most part, till of late unfrequented by Mankind, and even now but very thinly, 'tis almost a 1000 to 1, that what happen are never seen, and a 100 to 1, if they have been seen, whether they be recorded: For how few Writers are there of Natural History? There is somewhat of Probability in the Story related by Plato, in his Timæus, of the Island Atlantis in the Atlantick Ocean, which he says was swallow'd up by an Earthquake into the Sea. And 'tis not unlikely, but that most of those Islands that are now appearing, have been either thrown up out of the Sea by Eruptions, such as the Canaries, Azores, St. Helena, &c. which the Form of them, and the Vulcanes in them, and the Cinders and Pumice-stones found about them, and the frequent Earthquakes they are troubled with, and the remaining Hills of extinguish'd Vulcanes, do all strongly argue for: Or else, that they are some of them at least some Relicts of that Great Island which is now not to be found; and yet we have no Records hereof. That there is as great Inequality in the Depth of the Sea, as there is in the Height of the Land, the Observations of Seamen, experimented by their Sounding Lines, do sufficiently inform us: For Hills, we have deep Holes; and for Mountains and Pikes, Abysses and Malstroons: And that these must have in all Ages been filling with Parts of the Earth, tumbled by the Motion of the Waters, and rowling to the lowest Place, is very probable; and so they would in time have been fill'd up, had not Earthquakes, by their Eruptions and Tumblings, created new Irregularities. And therefore that there are still such Places, is an Argument, that there have been of later Ages Earthquakes in some of them. Of these I shall mention one or two Instances, which I meet with in Voyages, and Relations of Travellers.


  In the Relation 309 of the Circum-navigation of Sir Francis Drake, speaking of the Straights of Magellane, he says, Pag. 35, "They saw an Island with a very high Vulcano;" and the next Page, he says, "They had need to have carry'd nothing but Anchors and Cables, to find Ground, the Sea was so very deep:" Which Depth is explain'd more express, Pag. 42. where 'tis said, "Being driven from our first Place of anchoring, so unmeasurable was the Depth, that 500 Fathoms would fetch no Ground." And in Page 99. of the same Relation, the Author tells, how their Ship struck upon a Rock, which Page 102. he says, at low Water was but 6 Foot under Water, and just by it no Bottom to be found, by reason of the great Depth.


  Mr. Ricaut, in a Letter of his to the Royal Society, dated from Constantinople, Nov. 1667, says, "That the Water runs out of the Euxine Sea into the Propontis with a wonderful swiftness, which is more wonderful in regard of the depth of the Bosphorus being in the Channel fifty or fifty five Fathom Water, and along the Land in most places the Ships may lye on the Shore with their Heads, and yet have twenty Fathom Water at their Sterns."


  


  Besides these effects of raising and sinking the parts of the Earth, there is a third sort, which is the transposing, converting, subverting and jumbling of the parts of the Earth together; overthrowing Mountains, and turning them upsidedown, throwing the parts of the Earth from one place to another, burying the superficial parts, and raising the Subterraneous. Of these kinds of changes there are many instances in the former Relations I have mention'd, as particularly that of Linschoten of the Earthquake in the Terceras, and that of Josephus Acosta, of the Earthquake upon the Coast of Chile. And there are a multitude of others I could here set down, but I shall only mention some of them. "Soon after, (says Josephus Acosta, in the same place I mentioned before) which was in the Year 1582, happened that Earthquake of Arequipa, which in a manner overthrew the whole City. And a little before in the same place, he tells of a terrible Earthquake in Guatimala, in the Year 1586, which overthrew almost all the City, and that the Vulcan for above six Months together continually vomited a Flood of Fire from the top of it. And a little after, the same Author, in the same place, says, "In the Year of our Lord 1581, in Cugiano, a City of Peru, otherwise call'd the Pear, there happen'd a strange accident touching this Subject; a Village call'd Angoango (where many Indians dwelt that were Socerers and Idolaters) fell sudenly to ruine, so as a great part thereof was raised up and carried away, and many of the Indians smothered; and that which seems incredible (yet testified by Men of Credit) the Earth that was ruined and so beaten down, did run and slide upon the Land for the space of a League and a half, as it had been Water or Wax melted, so as it stopt and fill'd up a Lake, and remain'd so spread all over the whole Country."


  Nor are there wanting Examples of this kind even in this Island. Mr. Childrey in his Britannia Baconica has collected several out of Cambden; as that in Herefordshire, "Where, in the Year 1571, Marcley Hill in the East part of the Shire, with a roaring noise, remov'd itself from the place where it stood, and for three Days together travell'd from its old Seat. It began first to take its Journey Feb. 17. being Saturday at six of the Clock at Night, and by seven the next Morning it had gone forty Paces, carrying with it Sheep in their Cotes, Hedge-Rows, and Trees, whereof some were overturn'd, and some that stood upon the Plain, are firmly growing upon the Hill; those that were East were turned West, and those in the West were set in the East; in this remove it overthrew Kinaston Chappel, and turn'd two High-ways near a hundred Yards from their old Paths: The Ground that they remov'd was about twenty six Acres, which opening itself with Rocks and all bore the Earth before it for four hundred Yards space, without any stay, leaving Pasturage in places of the Tillage, and the Tillage overspread with Pasturage. Lastly, overwhelming its lower parts, it mounted to a Hill of twelve Fathoms high, and there rested after three Days travel."


  "At Hermitage 310 in Dorsetshire, says Stow in his Summary, January the third 1582, a piece of Ground of three Acres remov'd from its old place, and was carried over another Close where Alders and Willows grew, the space of forty Rods or Pearches, and stopt up the high-Way that led to Cerne, a Market-Town, and yet the Hedges that it was inclosed with enclose it still, and the Trees stand bolt upright, and the place where this Ground was is left like a great Pit." And tis not a little observable, that at the same time that these changes happened in America, the like also happened in England, of which I shall hereafter give divers other Instances, and shall also deduce Corrolarys, that may otherwise seem very strange, and yet I question not to prove the truth of them. Maximus (says Pliny, Cap. 48. Lib. 2. Hist. Nat.) Terra memoria mortalium extitit motus Tiberii Cæsaris principatu. XII. urbibus Asiæ una nocte prostratis. "The greatest Earthquake that ever happen'd in the Memory of Man was in the Reign of Tiberius Cæsar, twelve Cities of Asia being thrown down by it in one Night." And again, (Cap. 83. ibid.) Factum est semel (says he) quod equidem in Hetruscæ disciplinæ voluminibus inveni, ingens terrarum portentum L. Martio, Sex. Julio Coss. in Agro Mutinensi namq; montes duo inter se concurrerunt, crepitu maximo assultantes recedentesq; inter eos flamma fumoq; in cœlum exeunte inter diu, Spectante evia Æmilia Magna equitum Romanorum familiarumq; & viatorum multitudine: Eo concursu villæ omties elisæ, animalia permulta quæ; intra fuerant exanimata sunt, anno ante Sociale bellum. Quod haud scio an funestius ipsi terræ Italiæ fuerit quam Civilia. Non minus mirum ostentum & nostra cognovit ætas. Anno Neronis Principis Supremo, sicut in rebus ejus exposuimus, pratis oleisq; intercedente via publica in contrarias sedes transgressis, in Agro Marrucino Prædiis Vectii Marcelli Equitis Romani res Neronis Procurantis. Thus English'd. "There happen'd once (which I found in the Books of the Tuscane Learning) within the Territories of Modena, L. Martius and S. Julius, being Consuls a great wonder of the Earth; for two Hills encountred each other charging one another with a great crash, and retiring again, a great Flame and Smoak in the Day-time issuing out from between them to the Sky, while a great many of the Roman Knights, their Friends and Travellers beheld it from the Æmilian Road. With this conflict and meeting together, all the Country Houses were dasht to pieces, many Animals that were between them perish'd. This happen'd before the Social War. I know not whether it were not more pernicious to Italy than the Civil-Wars. No less a wonder was that in our Age, in the last Year of Nero (as we have shewn in his Acts) when Meadows and Olive-Trees (the publick Road lying between them) went into the contrary places, in the Marrucine Territory, in the Lands of Vectius Marcellus, a Roman Knight, Procurator under Nero."


  There are many the like Instances to be met with in Authors, of the placing Parts perpendicular or inclining, which were before horizontal; so the turning of other parts upside downwards, of throwing parts from place to place; of stopping the Passage of Rivers, and turning them another way; of swallowing some Rivers, and of producing others a new; of changing Countries from Barren to Fruitful, and from Fruitful to Barren; of making islands join to the Continent, and separating parts of the Continent into Islands. There are other Relations that mention the vast spaces of Ground that have been all at once shaken and overturned, some of five Hundred Miles in length, and a hundred and fifty in bredth. Of the communication of Vulcanes (which are as it were the Nostrills or constant Breathing places of these Monsters) tho' plac'd at a very great distance one from another by Subterraneous Caverns. Other Relations furnish us with Instances of the Substances they vomit out; such as Pumice Stones, and several other sorts of calcin'd and melted Stones, and Rocks, Ashes, Minerals, hot water, Sulphur, Flame, Smoak, and various other Substances.


  


  In others we find instances of Liquefactions, Vitrifications, Calcinations, Sublimations, Distillations, Petrifactions, Transformations, Suffocations and Infective or deadly Steams destroying all things near them, which possibly may be one cause of the scarcity of Relations where 'tis probable there have been so very many effects wrought in the World of this kind. But these I shall 311 not insist upon, having I fear too long digress'd on this part to shew the variety of effects produced by Earthquakes.


  


  Of the Universality of this active Power or Principle. There is only one thing more that I think pertinent to our present purpose, and that is the universality of this active Principle: There is no Country almost in the World but has been sometimes or other shaken by Earthquakes, that has not suffered some, if not most parts of these Effects. Seneca says in the Preface to the 6th Book of his Natural Questions. Omnia ejusdem sortis sunt, et si nondum mota tamen mobilia; erramus enim, si ullam terrarum partem, exceptam immunemq; ab hoc periculo credimus, omnes sub eadem jacent lege, nihil, ita ut immobile esset, Natura concepit: Alia temporibus aliis cadunt; & quem-admodum in urbibus magnis nunc hcec domus nunc ilia suspenditur, ita in hoc orbe Terrarum, nunc hæc pars facit vitium nunc ilia. Tyrus aliquando infamis ruinis fuit. Asta duodecim Urbes simul perdidit. Anno priore Achaiam & Macedoniani quæcunque est ist a vis mali quæ incurrit, nunc Campaniam Icesit: Circuit fatum, & siquid diu præteriit, repetit. Quædam rarius, solicitat, sæpius quædam. Nihil immune esse & innoxium sinit. Non homines tantum, qui brevis & caduca resnascimur; Urbes oræque terrarum & Litora & ipsum mare in servitutem fati venit. Quo ergo nobis permansura promittimus bona fortunæ, & fcelicitatem (cujus ex omnibus rebus humanis velocissima est levitas) habituram in aliquo pondus & mo ram credimus? Perpetua sibi omnia promittentibus in mentem non venit: Id ipsum supra quod stamus stabile non esse. Neque enim Campaniæ istud aut Achaiæ, sed omnis soli vitium est, male cohærere & ex causis plurimis resolvi; & summa manere partibus ruere. Which I English thus. "All things are subject to the same chance; tho' they are not yet moved, they are movable; for we err, if we believe any part of the Earth excused and free from this hazzard; all are subject to the same Law; nothing is made by Nature so fixt as to be unmoveable; some sink at one time, some at another: And as in great Cities, now this House, now that House hangs tottering on Props; so on the great Face of the Earth, now this part fails, now that: Tyre formerly was remarkable for its Destruction: Asia lost at once Twelve Cities. Whatever the Power may be, the former Year Achaia and Macedonia felt it now Campania: Fate goes round, and repeates what it had long before acted: It brings some things often on the Stage, some seldom; but suffers nothing absolutely free and untouch'd. Not we Men only are brought forth short Liv'd, frail Beings: Cities, Countries, Shores, nay the Sea itself are the Slaves of Fate. Why therefore do we flatter our selves that the gifts of Fortune will stick by us, or that Happiness will observe any Rule or Measure, Happiness the most fleeting of all humane Things? They that promise to themselves all things fixt, surely never think that the very Ground we stand on is it self unfixt. Nor was that the frailty only of Campania or Achia, 'tis the same in all Soils and Countries, to be loosely join'd and compacted, but easily and by many ways dissolved; the whole remains while each part changes and sinks into Ruine and Alteration."


  Thus we see all Countries in the World are subject to these Convulsions, but those most of all that are most Mountainous: Such are usually all the Sea Coasts, therefore Pliny says, That the Alps, and Appenine Mountains have very often been troubled with Earthquakes. Maritima autem maxime quatiuntur (says he) nec montosa tali malo carent. Exploratum est mihis Alpes Appenninumq; scepius tremuisse. Martine places are most shaken, nor do the Mountainous escape, for I have often found the Alpes and Apennines tremble.


  For most probably those that are most Mountainous, are most Cavernous underneath them; to countenance which Opinion, I remember to have taken notice in certain very high Cliffs towards the Sea side, where the Hills seemed, as it were, cleft asunder, the one half having been probably foundred and tumbled down into the Sea, and the other half, as it were remaining, that at the bottom, near the Water, for almost the whole length, there were very many large Caverns, which, by several Circumstances, seem'd to be made before the access of the Sea thereunto, and not by the washing and beating of the Waves against the bottom of these Cliffs; for I observ'd in many of them, that the Plates or Layers, as I may so call those parts between the Clefts in 312 Rocks, and Cliffs to lean contrary ways, and to meet, as it were at the top like the Roof of a House, and others of them in other forms, as if they had been Caverns left between many vast Rocks tumbled confusedly one upon another. And indeed I cannot imagine, but that under these Mountains, Islands, Cliffs or Lands, that have been much rais'd above their former level, there must be left vast Caverns, whence all that Matter was thrown, where probably may be the Seat or Place of the Generation of those prodigious Powers. But this only by the Bye; for I intend not here to examine the causes of their beginnings, force, and powerful Effects, nor of their remaining, ceasing, renewing, or the like. It being sufficient, for my present purpose, to shew, That they have been certainly observ'd to produce those extraordinary Effects from what Cause soever they proceed. That they have been heretofore in many places where they have now ceas'd for many Ages; and that they have lately happen'd in places, where we have no History that does assure us they have been heretofore. That they have turn'd Plains into Mountains, and Mountains into Plains; Seas into Land, and Land into Seas; made Rivers where there were none before, and swallowed up others that formerly were; made and destroy'd Lakes, made Peninsulas Islands, and Islands Peninsulas; vomited up Islands in some places, and swallowed them down in others; overturn'd, tumbl'd and thrown from place to place Cities, Woods, Hills, &c. cover'd, burnt, wasted and chang'd the superficial Parts in others; and many the like strange Effects, which, since the Creation of the World, have wrought many very great changes on the superficial Parts of the Earth, and have been the great Instruments or Causes of placing Shells, Bones, Plants, Fishes, and the like, in those places, where, with much astonishment, we find them.


  Concerning the Vicissitudes that places are subject to, in relation to Earthquakes, I find a memorable Passage sent by Paul Ricaut Esquire, now Consule of Smyrna, Dated November 23. 1667. "Constantinople," says he, "is not now so subject to Earthquakes as reported in former times, there having not happen'd in the last seven Years, in which I have been an Inhabitant there, above one of which I have been sensible; but within these twenty Days in Smyrna fell out an Earthquake which dangerously shook all the Buildings, but did little or no harm; the Ships in the Road, and others at an Anchor, about three Leagues from hence, were sensible of it. It is reported that this City hath been already seven times devoured by Earthquakes, and it is prophesied, that it shall be so again so soon as the Houses reach the old Castle upon the top of the Hill, on the side of which remains the Ruins of the old City and the Tomb of St. Polycarpus, St. John's Disciple, still preserv'd by the Greeks in great Veneration."


  


  The Motion of Water another cause of alterations on the Earth. Another Cause there is which has been also a very great Instrument in the promoting the alterations on the Surface of the Earth, and that is the motion of the Water; whether caus'd 1st. By its Descent from some higher place, such as Rivers and Streams, caus'd by the immediate falls of Rain, or Snow, or by the melting of Snow from the sides of Hills. Or, 2dly. By the natural Motions of the Sea, such as are the Tides and Currents. Or, 3dly. By the accidental motions of it caus'd by Winds and Storms. Of each of these we have very many Instances in Natural Historians, and were they silent, the constant Effects, would daily speak as much. The former Principle seems to be that which generates Hills, and Holes, Cliffs, and Caverns, and all manner of Asperity and irregularity in the Surface of the Earth; and this is that which indeavours to reduce them back again to their pristine Regularity, by washing down the tops of Hills, and filling up the bottoms of Pits, which is indeed consonant to all the other methods of Nature, in working with contrary Principles of Heat and Cold, Driness, and Moisture, Light and Darkness, &c. by which there is, as it were, a continual circulation. Water is rais'd in Vapours into the Air by one Quality and precipated down in drops by another, the Rivers run into the Sea, and the Sea again supplies them. In the circular Motion of all the Planets, there is a direct Motion which makes them indeavour to recede from the Sun or Center, 313 and a magnetick or attractive Power that keeps them from receding. Generation creates and Death destroys; Winter reduces what Summer produces: The Night refreshes what the Day has scorcht, and the Day cherishes what the Night benumb'd. The Air impregnates the Ground in one place, and is impregnated by it in another. All things almost circulate and have their Vicissitudes. We have multitudes of instances of the wasting of the tops of Hills, and of the filling or increasing of the Plains or lower Grounds, of Rivers continually carrying along with them great quantities of Sand, Mud, or other Substances from higher to lower places. Of the Seas washing Cliffs away and wasting the Shores: Of Land Floods carrying away with them all things that stand in their way, and covering those Lands with Mud which they overflow, levelling Ridges and filling Ditches. Tides and Currents in the Sea act in all probability what Floods and Rivers do at Land; and Storms effect that on the Sea Coasts, that great Land Floods do on the Banks of Rivers. Ægypt as lying very low and yearly overflow'd, is inlarg'd by the sediment of the Nile; especially towards that part where the Nile falls into the Mediterranean. The Gulph of Venice is almost choak'd with the Sand of the Po. The Mouth of the Thames is grown very shallow by the continual supply of Sand brought down with the Stream. Most part of the Cliffs that Wall in this Island do Yearly founder and tumble into the Sea. By these means many parts are covered and rais'd by Mud and Sand that lye almost level with the Water, and others are discover'd and laid open that for many Ages have been hid.


  Of this kind the Royal Society received a memorable Account from the Learned Dr. Brown concerning a petrified Bone of a prodigious bigness, discover'd by the falling of some Cliffs; the words of the Relation are these. "This Bone (which he presented the Royal Society, and is now in the Repository) was found last Year 1666. on the Sea Shore, not far from Winterton in Norfolk; it was found near the Clift after two great Floods, some thousand Loads of Earth being broken down by the rage of the Sea, as it often happens upon this Coast, where the Cliffs consist not of Rock but of Earth. That it came not out of the Sea may be conjectur'd because it was found near the Cliff, and by the colour of it, for if out of the Sea it would have been whiter. Upon the same Coast, but as I take it, nearer Hasborough, divers great Bones are said to have been found, and I have seen a lower Jaw containing Teeth of a prodigious bigness and somewhat petrified. All that have been found on this Coast have been found after the falling of some Cliff, where the outward Crust is fallen off, it clearly resembles the Bones of Whales and great Cetaceous Animals, comparing it with the Scull and Bones of a Whale which was cast upon the Coast near Wells, and which I have by me, the weight whereof is 55 Pounds." Thus far he on this Subject. To this may be added the Chartham News, or the discovery of Riverhorse, or the Hippopotamus Teeth printed in the Philos. Transactions. N. 272. p. 882.


  Nor are these Changes now only, but they have in all probability been of as long standing as the World. So 'tis probable there may have been several vicissitudes of changes wrought upon the same part of the Earth; it may have been of an exact Spherical Form, with the rest of the Earths or Planets, at the Creation of the World, before the eternal Command of the Almighty, that the Waters under the Heaven should go to their place, which before cover'd the Earth, so as that it was αορατοζ και αkατασκευατοζ και σkοτοζ επανω του αβυσσου και πνευμα δεου επεϕερετο επανω του υδατοζ invisible and incompleated, and the Darkness of the Deep was over it (being all over cover'd with a very thick shell of Water which environ'd it on every side, it being then in all probability created of an exact Spherical Figure, and so the Waters being of themselves lighter than the Earth, must equally spread themselves over the whole Surface of the Earth) and where the Breath of the Lord moved above or upon the Surface of these Waters. It may, I say, in probability have been then a part of the exact Spherical Surface of the Earth, and upon the command that the Waters under the Air or Atmosphere (which seems to be denoted by ζτερεωμα or Firmament; for the Hebrew Word signifies an Expansum) 314 should be gathered together into one place, and that the dry Land should appear. It may have been by that extraordinary Earthquake (whereby the Hills and Land were rais'd in one place, and the Pits or deeper places, whether the Water was to recede and be gathered together to constitute the Sea were sunk in another) rais'd perhaps to lye on the top of a Hill or in a Plain, or sunk into the bottom of the Sea, and by the washing of Waters in motion, either carried to a lower place to cover some part of the Vale, or else be cover'd by adventitious Earth, brought down upon it from some higher place; which kind of alterations were certainly very great by the Flood of Noah, and several other Floods we find recorded in Heathen Writers. If at least there were not somewhat of an Earthquake which might again sink those Parts which had been formerly raised to make the dry Land appear, and raise the bottom of the Sea, which had been sunk for the gathering together of the Waters (which Opinion Seneca ascribes to Fabianus) Ergo (says he) cum affuerit ilia necessitas temporis multa simulfata causas movent nec sine concussione Mundi tanta Mutatio est ut quidam putant inter quos Fabianus est. His description of the Manner and Effects of a Flood, is fine and very suting to my present Hypothesis. This Part being thus covered with other Earth, perhaps in the bottom of the Sea, may by some subsequent Earthquakes, have since been thrown up to the top of a Hill, where those parts with which it was by the former means covered, may in tract of time by the fall and washing of Waters, be again uncovered and laid open to the Air, and all those Substances which had been buried for so many Ages before, and which the devouring Teeth of Time had not consumed, may be then exposed to the Light of the Day.


  


  Two other Causes of the changes on the superficial parts of the Earth: first from overflowing of the Streams and Inundations of the Sea. There are yet two other Causes of the mutation of the superficial Parts of the Earth, which have wrought many great changes in the World, and those are either the Sea's overflowing of a Country or Place, when forced on it with some violent Storms or Hurricans of Wind, or from the over-flowing of Rivers from great falls of Rain, or from something stopping their Course, of these we have many Instances in Voyages, and we have very often times here at London felt the effects of the Wind driving in the Tide with such great force, as that it has oft times overflow'd the Banks, fill'd the Streets and Cellers to the no small damage of the Inhabitants. "At Chatmoss in Lankashire (saith Childrey) is a low mossy Ground very large, a great part of which (saith Cambden) not long ago, the Brooks swelling high carry'd quite away with them, whereby the Rivers were corrupted, and a number of fresh Fish perished. In which place now lies a low Vale watered with a little Brook, where Trees have been digg'd up lying along, which are suppos'd by some to have come thus. The Channel of the Brooks being not scower'd, the Brooks have risen, and made all the Land moorish that lay lower than others, whereby the Roots of the Trees being loosned by reason of the bogginess of the Ground, or by the Water finding a passage under Ground, the Trees have either by their own weight, or by some Storm, been blown down, and so sunk into that soft Earth and been swallowed up: For 'tis observable, that Trees are no where digg'd out of the Earth but where the Earth is boggy; and even upon Hills such moorish and moist Grounds are commonly found, the Wood of these Trees burning very bright like Touchwood (which perhaps is by reason of the bituminous Earth in which they have been so long) so as some think them to be Fir-Trees. Such mighty Trees are often found in Holland, which are thought to be undermin'd by the Waves working into the Shore, or by Winds driven forwards and brought to those lower places where they settled and sunk. Brit. Bac. Page 167, 168."


  "The Sea (as is said before) has eaten a great part of the Land away of these Western Shires. There are on the Shore of this Shire (Cumberland) Trees discovered by the Winds sometimes at low Water which are else covered over with Sand; and it is reported by the People dwelling thereabouts, that they dig up Trees without Boughs out of the Gound in the 315 places of the Shire. Child, p. 171. Many Trees are found and digged out of the Earth of the Isle of Man. Ide. p. 178."


  "In divers places of the Low Grounds and Champian Fields of Anglesy, the Inhabitants every Day find and dig out of the Earth the Bodies of huge Trees with their Roots, and Fir-Trees of a wonderful bigness and length. Page 150."


  "At the time when Henry II. made his abode in Ireland were extraordinary violent and lasting Storms of Wind and Weather, so that the Sandy Shore on the Coasts of the Pembrockshire, was laid bare to the very hard Ground, which had lain hid for many Ages, and by further search the People found great Trunks of Trees, which when they had digged up, they were apparently Lopped, so that one might see the Strokes of the Ax upon them, as if they had been given but the Day before; the Earth look'd very black, and the Wood of these Trunks was altogether like Ebony. At the first discovery made by these Storms, the Trees we speak of lay so thick, that the whole Shore seem'd nothing but a lopped Grove. Whence may be gather'd, saith Childrey, that the Sea hath overflow'd much Land on this Coast, as it has indeed many Countries bordering upon the Sea, which is to be imputed to the ignorance of the Britans and other barbarous Nations, which understood not those ways to repress the fury of the Sea which we now do. p. 142. 143."


  "In the low Places on the South side of Cheshire, by the River Wever, trees are oft times found by digging under Ground, which People think have lain buried there ever since Noah's Flood, p. 129." "St. Bennets in the Holme hath such fenny and rotten Ground, that (saith Cambden) if a Man cut up the Roots or Strings of Trees it flotes on the Water. Hereabout also are Cockles and Periwinkles sometimes digged up out of the Earth, which makes some think that it was formerly overflowed by the Sea." Divers of these Effects do seem to be caused by Inundations of the Sea, tho' there are others of them that do rather seem ascribable to Earthquakes, than to Inundations caus'd by Storms; for that Earthquakes have produced such Effects as the burying of Trees and Plants, divers of the formerly mention'd Histories do sufficiently manifest.


  


  The Lignum Fossile which is found in Italy, of which we have a good account given by Francesco Stelluti (tho' by that Author it be supposed to be generated out of the subterraneous Parts of the place where it has been found, yet) from many remarkable circumstances in this History, it seems very probable to me to have been first buried by some Earthquakes, and afterwards to be variously metamorphosed and changed by the Symptoms which usually follow Earthquakes, and which this place is much vexed with, as is indeed almost all the Country of Italy, to wit, the emitting of hot Steams and Smoaks proceeding from subterraneous Fires, which do their often shift their places, burn the parts of some of those Trunks into black and brittle Coles; melt a kind of Ore into the Pores of others; petrify the Substance of another sort; bake the Dirt and Clayish Substances which have soaked into the Pores of a fourth sort into a kind of Brick; rot the Parts of others, and convert them into a kind of Dirt or Muddy Earth; and so act variously and produce differing Effects upon those buried Substances, according to the Nature of the Earths, Minerals, Waters, Salts, Heats, Smoaks, Steams, and other active Instruments casually applied to the parts of the Buried Trunks, by the confusion of the Earthquakes, and by immediate application, and long continuance and digestion, as I may call it, in this Laboratory of Nature, transformed into other Substances, and exhibit all those admirable Phænomena mentioned by that Author, whereby the bury'd Bodies are transformed. Nor is it so much to be wondered at, that such Substances as Vegetables (which being exposed to the Vicissitudes of the Air and Water, are quickly corrupted and consumed, and many of them much sooner if buried in the Earth) should after so many Ages perhaps, remain intire, and rather more substantial sound and permanent than if they were newly cut down. Since if we consider the Nature of the decaying and corruption in all kind of Animal and Vegetable 316 Substances, we shall find that the chief cause of it seems to be from the Action of the fluid Parts upon the solid for the dissolving of them: and wheresoever the Internal Fluid is either first changed or altered by the mixture of some other heterogenous Substance, so as to loose that dissolving property as by the Intermixture of Salt, Spirit of Wine, &c. or by incorporating with it and hardning it into a solid Substance, as in Petrifactions, &c. Or, secondly, exhaled by a gradual and gentle degree of heat, and so the solid Parts only left alone, and kept either dry, or fill'd with a fluid of an heterogeneous Nature, such as unctuous and spicy Juices with watery Substances. Or Thirdly, Congealed and hardened either by cold or the peculiar Nature of the Juice itself; such is freezing and the hardning of Coralline Plants, or Submarine Vegetables, Horns, Gums, Bones, Hair, Feathers, &c. wheresoever, I say, Bodies are by these means put into such a Constitution, that the Parts act not upon one another, and continue in that state by being preserved by adventitious Moisture or soft'ning by homogeneous Fluids, they are, as it were, perpetual, unless by extraordinary Heat, many of those otherwise solid and unactive Substances are made fluid by such active Disolvents; and unless they be immersed in such Liquors or Menstruums as do of themselves dissolve and work on them; we shall not, I say, wonder at the lastingness of these buried Substances, if we consider also the various Juices with which several parts of the Earth are Furnish'd, Unctuous, Watery, Styptick, Saline, Petrifactive, Corrosive, and what not. There are some Juices of the Earth which do, as it were, perpetuate them by turning them into Stone. Others do so deeply pierce and intimately mix with their parts, that they wholly, as it were, change the Nature of those Substances, and destroy that property of Congruity which all Bodies generated in the Air and Water seem to have, which are very apt to be dissolved and corrupted by innate aerial and aqueous Substances. Such are all kinds almost of oleaginous and sulphureous Substances, and divers saline and mineral Juices. Others indeed do not preserve the very Substance of those Vegetables, but insinuating into the Pores, and there, as it were, fixing, they retain and perpetuate the Shape and Figure, but corrupt and dissolve the interpos'd part of the Vegetable; of all which kinds I have seen some Specimina, as I have also of divers other Substances Pickled, Dried, Candyed, Conserv'd, preserv'd, or Mummify'd by Nature: where therefore the Substances have happen'd to be bury'd with preservative Juices, they have withstood the injury of Time; but where those Juices have been wanting, there we find no Footsteps of these Monuments of Antiquity.


  


  A 2d Cause of alterations on the Earth besides Earthquakes, is violent motions of the Air. But to return to what I was prosecuting, another cause which may make alterations on the Surface of the Earth, is any violent motions of the Air, whereby the parts of the Earth, in dry Weather, are transported from place to place in the Form of Dust. Of this kind Travellers tell us very strange Stories of the removal of the Sands in the Deserts of Arabia, and other Deserts in Africa; and we have some instances of it here in England, to wit, in Norfolk and Devonshire (in the former of which there are often found natural Mummies which have been buried alive by those removing Sands, and by their driness preserv'd) But these greater and more suddain removals of Sand and Dust are not so universal, and therefore not so much to my present purpose; tho' possibly they may have been more frequent heretofore, which the Layers of Sands to be found in digging Pitts and Wells seem to hint: But that which is most universal, is very slow, and almost inperceptible, and that is the removing of the Dust from the higher Parts, and settling in the lower by the Wind or motion of the Air. This tho' its effects be almost insensible, yet being constant, must needs, in length of time, much promote the levelling and smoothing of the Surface of the Earth.


  


  3dly, A gradual sinking of heavy Bodies into the Surface. I might name also another cause of the transposition of the superficial Parts of the Earth; and that is from the gradual subsiding or sinking into the Earth of the more heavy, and the Ebullition or respective rising of the more light Parts upwards. Hence we may observe, that many old and vast Buildings 317 and Towers have sunk into the Earth. And the like we judge of those vast Stones in Salisbury Plain, and we find constantly almost in all Stone Monuments placed in Church-yards, and in all old Churches unless placed on a very high place, and founded on some Rock. The Cause may possibly have great Influence where the Earth is very soft, spungy, or boggy; and possibly many of those Trees which are found in boggy Grounds, may have been buried, by having been either fell'd, or blown down by Wind, or wash'd down by some Inundation well impregnated with mineral Juices, and so made heavier than the subjacent Earth, and swallowed into it. Several of the former Relations do indeed prety well agree with this Hypothesis; and I am very apt to think that where the Surface of the Earth has not been much alter'd since the Creation, if any such there be, if it were search'd into it would be found that the lightest Parts, lye next the Surface, and so heavier in lower Parts, which makes me imagine that the natural place of Minerals is very deep under the Surface of the Earth, and (possibly) to be found under every step of Ground, were search made under it to a sufficient depth; and that the reason why we find it sometimes near the Surface of the Earth, as in Mountains, is not because it was there generated, but because it has been by some former Subterraneous Eruption (by which those Hills and Mountains have been made) thrown up towards the Surface of the Earth. And as Gold is the heaviest, so it is the scarcest of all Mettals. And I do not at all question but that there may be other Bodies or Mettals as much heavier than Gold, as Gold is then common Earth. To make these Conjectures the more probable, see what Sir Philiberto Vernatti writes from Batavia in the East-Indies, in answer to some Queries sent him by the Royal Society. "I have often (says he) felt Earthquakes here, but they do not continue long. In the Year 1656, or 57, (I do not remember well the time) Batavia was covered in one Afternoon about two of the Clock, with a black Dust, which being gathered together, was so ponderous, that it exceeded the weight in Gold. It is here thought that it came out of a Hill that burneth in Sumatra near Endrapeor."


  These fiery Eruptions in all probability come from a very great depth and with a great violence; and possible even that golden Powder that is sometimes thrown up may have somewhat conduced to the cause of the violence of it. We know not what Method Nature may have to prepare an Aurum Fulminans of her own, great quantities of which, being any ways heated and so fired, may have produced the Powder. However, whether so or not, it were very well worth trial to examine, whether the Flower that may be catch'd in a Glass Body, upon fulminating a quantity of such Powder gradually by small parcels, would, by being ordered as common Gold, make again an Aurum Fulminans: Or whether this Fulmination, which is a kind of Inflaming of the Body of the Gold, does not make some very considerable alteration in the Nature and Texture of it. Since we find that kind of Operation, to wit, inflaming or burning does considerably alter the Texture of all other Bodies so wrought on. This only by the way.


  


  But to proceed to the last Argument to confirm the 6th Proposition I at first undertook to prove, namely, that very many parts of the Surface of the Earth (not now to take notice of others) have been transform'd transpos'd and many ways alter'd since the first Creation of it. And that which to me seems the strongest and most cogent Argument of all is this, That at the tops of some of the highest Hills, and in the bottom of some of the deepest Mines, in the midst of Mountains and Quarries of Stone, &c. divers Bodies have been and daily are found, that if we thoroughly examine we shall find to be real shells of Fishes, which for these following Reasons we conclude to have been at first generated by the Plastick faculty of the Soul or Life-principle of some animal, and not from the imaginary influence of the Stars, or from any Plastick faculty inherent in the Earth itself so form'd; the stress of which Argument lies in these Particulars.


  


  First, That the 318 Bodies there found have exactly the Form and Matter, that is, are of the same kind of Substance for all its sensible Properties, and have the same External and Internal Figure or Shape with the Shells of Animals.


  


  Next, That it is contrary to all the other acts of Nature, that does nothing in vain, but always aims at an end, to make two Bodies exactly of the same Substance and Figure, and one of them to be wholly useless, or at least without any design that we can with any plausibility imagine. The Shells of Animals, to our Reason, manifestly appear to be done with the greatest Councel and Design, and with the most excellent contrivance, both for the Convenience and Ornament of that Animal to which it belongs, that the particular Structure and Fabrick of that Animal was capable of: Whereas these if they were not the Shells of Fishes, will be nothing but the sportings of Nature, as some do finely fancy, or the effects of Nature idely mocking herself, which seems contrary to her Gravity. But this perhaps may not seem so cogent, tho', if it be thoroughly consider'd, there is much weight in it.


  


  Next therefore, Wherever Nature does work by peculiar Forms and Substances, we find that she always joins the Body so fram'd with some other peculiar Substance. Thus the Shells of Animals, whilst they are forming are join'd with the Flesh of the Animal to which they belong. Peculiar Flowers, Leaves, and Fruit are appropriated to peculiar Roots, whereas these on the contrary are found mixt with all kind of Substances, in Stones of all kinds, in all kinds of Earth, sometimes expos'd to the open Air without any coherence to any thing. This is at least an Argument that they were not generated in that posture they are found; that very probably they have been heretofore distinct and disunited from the Bodies with which they are now mixt, and that they were not formed out of these very Stones or Earth, as some imagine, but deriv'd their Beings from some preceding Principle.


  


  Fourthly, Wherever else Nature works by peculiar Forms, we find her always to compleat that form, and not break off abruptly. But these Shells that are found in the middle of Stones are most of them broken, very few compleat, nay, I have seen many bruised and flaw'd, and the parts at a pretty distance one from another, which is an Argument that they were not generated in the place where they are found, and in that posture, but that they have been sometimes distinct and distant from those Substances, and then only placed, broken and disfigured by chance, but had a preceeding and more noble Principle to which they ow'd their Form, and by some hand of Providence, were cast into such places where they were filled with such Substances, as in tract of Time have condensed and hardened into Stone: This, I think, any impartial Examiner of these Bodies will easily grant to be very probable, especially if he take notice of the Circumstances I have already mention'd. Now, if it be granted, that there have been preceding Moulds, and that these curiously figured Stones do not owe their form to a Plastick or forming Principle inherent in their Substances; why might not these be supposed Shells, as well as other Bodies of the same Shape and Substance, generated none knows how, nor can imagine for what.


  


  Further, if these be the apish Tricks of Nature, Why does it not imitate several other of its own Works? Why do we not dig out of Mines everlasting Vegetables, as Grass for instance, or Roses of the same Substance, Figure, Colour, Smell? &c. Were it not that the Shells of Fishes are made of a kind of stony Substance which is not apt to corrupt and decay. Whereas, Plants and other animal Substances, even Bones, Horns, Teeth and Claws are more liable to the universal Menstruum of Time. 'Tis probable therefore, that the fixedness of their Substance has preserved them in their pristine Form, and not that a new plastick Principle has newly generated 319 them. Besides why should we not then doubt of all the Shells taken up by the Sea-shore, or out of the Sea (if they had none when we found them) whether they ever had any Fish in them or not? Why should we not here conceipt also a plastick Faculty distinct from that of the Life-principle of some Animal; is it because this is more like a Shell than the other? That I am sure it cannot be. Is it because 'tis more obvious how a Shell should be placed there? If so, 'twould be as good Reason to doubt if an Anchor should be found at the top of a Hill, as the Poet affirms, or an Urn or Coins buried under Ground, or in the bottom of a Mine, whether it were ever an Anchor, or an Urne, or a coined Face, or made by the plastick Faculty of the Earth, than which what could be more absurd: And those Persons that will needs be so over confident of their Omniscience of all that has been done in the World, or that could be, may, if they will vouchsafe, suffer themselves to be asked a Question, Who in form'd them? Who told them where England was before the Flood; nay, even where it was before the Roman Conquest, for about four or five thousand Years, and perhaps much longer; much more where did they ever read or hear of what Changes and Transpositions there have been of the parts of it before that? What History informs us of the burying of those Trees in Cheshire and Anglesy? Who can tell when Tenariff was made? And yet we find that most judicious Men that have been there and well considered the form and posture of it, conclude it to have been at first that way produced. But I suppose the most confident will quickly upon examination, find that there is a defect of Natural History, if therefore we are left to conjecture, then that must certainly be the best that is backed with most Reason, that Clay, and Sand, and common Shells can be changed and incorporated together into Stones very hard. I have already given many instances, and can produce hundreds of others, but that I think it needless, that several parts of the bottom of the Sea have been thrown up into Islands and Mountains. I have also given divers Instances, and those some of them within the Memory of Man, where 'tis not in the least to be doubted but that there may be found some Ages hence several Shells at the tops of those Hills there generated; and as little, that if Quarries of Stone should be hereafter digged in those places, there would be found Shells incorporated with them; and were they not beholding to this inquisitive and learned Age for the History of that Eruption, they might as much wonder how these Shells should come there, and ascribe them to a plastick Faculty, or some imaginary Influence, as plausibly as some now do. I have also shewed, that Water and divers other fluid Substances, may be, in tract of Time, converted into Stone and stony Substances; and so such Liquors penetrating the Pores of these Shells, and especially if they be assisted by the benumming steams that sometimes issue from Subterraneous Eruptions, may very much contribute to the preservation of those Shells from Corruption and crumbling to Dust under the crushing Foot of Time. Besides, that the Shells themselves are so near the Nature and Substance of Stone, that they are little subject to the injuries of the Air or Weather; so that these small pyramidal Houses of Shell-Fishes seem not less lasting Monuments than those vast piles of Stones erected by the antient Inhabitants of Ægypt, which outvye all the more curious Fabricks of Grecian and Roman Architecture both for their Antiquity and present Continuance. Nor do they exceed the Works of Architects for lasting only, but for Ornament, for Strength, and for Convenience.


  Now if all these Bodies have been really such Shells of Fishes as they most resemble, and that these are found at the tops of the most considerable Mountains in the World as Caucasus, the Alps, the Andes, the Appennine, and Pyrrenean Mountains, to omit other Hills nearer and of less note, and that tis not very probable that they were carried thither by Mens Hands, or by the Deluge of Noah, or by any other more probable way than that of Earthquakes; 'tis a very cogent Argument that the superficial Parts of the Earth have been very much chang'd since the beginning, that the tops of Mountains have been under the Water, and consequently also, that divers parts of the bottom of the Sea have been heretofore Mountains: For tho' I 320 confess I have but few Instances to prove it, besides that of Plato's Atlantis, and some others that I have already mention'd; yet 'tis very probable, that whensoever an Earthquake raises up a great part of the Earth in one place, it suffers another to sink in another place; for Gravity is a Principle that will not long suffer a space to remain unfill'd under so vast a pile of Earth as a Mountain, unless the Substances, so thrown up, be of very hard, close and vast Stones that may, as it were, vault it: In which cases 'tis very probable (and Kircher and divers other Authors that write of Mines and Quarries, gives us many instances to confirm it) that these Cracks and Cliffs so left, are fill'd up with such Petrifying or Mineral Waters as do make great varieties of Stones, Marbles, Sparrs, Caulks, and Ores, and so there is made a transposition as well as a transformation. Which supposition (by the way) I think will furnish a very probable Reason of the shape of the Veins and Cracks of speckled Marbles and other Stones, of the form also of the Veins of Ores, Stones, Clays, &c. of the Earth, and of their so mixing together; of the lying of Mettals in Mountains and other Mines, &c. but of these only here by the Bye, because I refer what I have to say of that to another Subject, viz. A History of the Forms and Proprieties of Minerals and Metals. To proceed then.


  


  The Seventh Proposition that I undertook to make probable, was, that 'tis very probable that divers of these Transpositions and Metamorphoses have been wrought even here in England: Many of its Hills have probably been heretofore under the Sea, and divers other parts that were heretofore high Land and Hills, have since been covered with the Sea. Of the latter of these I have given many Instances already, and that which makes the first probable, is the great quantities of Shells that are found in the most Inland Parts of this Island; in the Hills, in the Plains, in the bottoms of Mines and in the middle of Mountains and Quarries of Stones. Of this kind are those Shells, which any inquisitive Man may find great quantities of in Portland-stone, Purbeck-stone, Burford-stone, Northhamptonshire-stone,, out of which I have often pick'd Muscles, Cockles, Periwinkles, Oysters, Scallop, and divers other Shells that are buried in the very Body and Substance of the Stone; and indeed they may be found of some kind or other in almost all kinds of Stone. That the Kainsham Snail Stones, and those found in several other parts of England, have been the Shells of Fishes, I hope the Arguments I have already urged may suffice to evince. As also, that those Helmet Stones (of which sort I my self have found in many places of England, and others have furnish'd me with many more found in other parts of it) are nothing but the fillings of the Shells of a sort of Echini or Egg Fishes.


  Now 'tis not probable that other Mens Hands, or the general Deluge which lasted but a little while, should bring them there; nor can I imagine any more likely and sufficient way than an Earthquake, which might heretofore raise all these Islands of Great Britain and Ireland out of the Sea, as it did heretofore, of which I have already mention'd the Histories; or as it lately did that Island in the Canarys and Azores, in the sight of divers who are yet alive to testifie the Truth and Manner of it: And possibly England and Ireland might be rais'd by the same Earthquake, by which the Atlantis, if we we believe Plato, was sunk. And I doubt not but any inquisitive Man that as opportunity of traveling and examining several of the Mountainous Parts and Cliffs, and of the Mines, Quarries, and other subterraneous Parts of England, will meet with a great many other Arguments to confirm this Supposition, besides those I have already alledg'd: But those I hope may suffice to the present to excite Men to this Curiosity, which was the chief reason of this present exercise. And this makes way for the Eight Proposition which is


  


  Eighthly, That most of these Mountains and Inland places whereon these kind of Petrify'd Bodies and Shells are found at present or have been heretofore, were formerly under the Water, and that either by the descending of the Waters to another part of the Earth by the alteration of the Center of Gravity of 321 the whole bulk, or rather by the Eruption of some kind of Subterraneous Fires or Earthquakes, great quantities of Earth have been deserted by the Water and laid bare and dry. That divers places have been thus raised by Earthquakes has been already proved from many Histories; and then why may not all of them have the same Original, especially since there is no other more probable Cause that we know of, that should convey and place those Shells on the tops of Mountains? That they really are Shells, and have been the receptacle of Fishes, I hope the Arguments I have already alledg'd may suffice to persuade: If then they have been Shells, and have been there placed, why should we not conclude that That part hath been under the Water with as much reason as seeing Towers, &c. under the Water near----------we do that those parts have been heretofore above Water, which Histories inform us of, or as we might have done if we had had none even from what the thing itself speaks. I think we may with as much reason doubt if an Urn should be digg'd up full with old Coins, stamped with the same impression, made of the same Substance and Magnitude of those used by the ancient Romans, or any other Nation, of which we have good History; First, Whether ever those Coins were made by Mens Hands, or by a plastick Faculty of Nature; for it is certainly no more difficult a task for Nature to imitate the one than the other. And, Secondly, Whether ever that Urn were made and those Coins were put into it and shaped by Mens Hands, or that they were shap'd and thrown into it meerly by Nature; perhaps those suppositions might not be impossible, but sure all Men will judge them very improbable: And I think the Case in this particular I am speaking of very much the same. First, That there is much greater reason to imagine the Shells so found to have been the Exuviæ of some living Creature, and next, that they have been placed there where they are found when that part was under Water, and that part to have since been rais'd up to that height above the Sea by some preceding Earthquake. There is no Coin can so well inform an Antiquary that there has been such or such a place subject to such a Prince, as these will certify a Natural Antiquary, that such and such places have been under the Water, that there have been such kind of Animals, that there have been such and such preceding Alterations and Changes of the superficial Parts of the Earth: And methinks Providence does seem to have design'd these permanent shapes, as Monuments and Records to instruct succeeding Ages of what past in preceding. And these written in a more legible Character than the Hieroglyphicks of ancient Ægyptians, and on more lasting Monuments than those of their vast Pyramids and Obelisks. And I find that those that have well consider'd and study'd all the remarkable Circumstances to be met with at Teneriffe and Fayale, do no more doubt that those vast Pikes have been raised up by the Eruption of Fire out of their tops, than others that have survey'd the Pyramids of Ægypt, or the Stones on Salisbury Plain do doubt that they have been the effects of Man's Labours. And they do it with as much reason; for all Conclusions that are not immediately grounded on Sense, or the result of it are but Hypothetical and from a Similitude; for since it has been heretofore and lately seen, that such Eruptions have produc'd such kind of Hills and Islands, and that the tops of these Hills do as yet burn, and that there are all about the sides of them huge Stones and Rocks, and even Mountains lying in Postures as if they had been tumbled down from the top; 'tis a rational Conclusion to say, that 'tis very probable these have had the same Original with those.


  


  Change of the Earths Center of Gravity hinted. But as to those vast tracts of Ground that lye very far from the Sea, it may perhaps to some seem not impossible, that the Center of Gravity or Method of the attraction of the Globe of the Earth may change and shift places, and if so, then certainly all the fluid parts of the Earth will conform thereto, and then 'twill follow that one part will be cover'd and overflow'd by the Sea that was before dry, and another part be discover'd and laid dry that was before overwhelm'd. Now, tho' this Conjecture may at first reading seem a little extravagant, yet if we consider, that as great alterations have been really observ'd, we may a little moderate a two severe 322 Censure; That the Magnetical Poles and Meridians of the Earth have been alter'd, and that they do at this present continue to do so is granted almost by all, and confirmed by a multitude of Observations made in divers Parts of the World, and by collecting and comparing the Observations I have met with: I suppose the Pole of the Magnetism to be at a certain distance from the Pole of its daily Motion, and that it does move round that Pole at a certain distance in a certain number of Years, and that it does annually proceed in this Circle some parts of a Degree: So that whereas the Magnetical Pole was formerly North-East of Russia, it is now grown North-West of it, and a little to the Westward even of England's Meridian. Monsieur Petit Engenier to the French King, is of Opinion, That the Pole of the diurnal motion of the Earth alters, but I confess I cannot in the least assent to it from any of those Arguments that he alledges, but I do rather think that divers of them do make against his Hypothesis; yet 'tis not impossible but that a very great Earthquake altering the Center of Gravity, may also alter the Pole of Rotation; for we find by experience, that if any thing be laid upon one side of a large Lignum Vitæ Ball suspended by a String, and that Ball be turned round upon the String, it shall not turn exactly about the Point by which 'tis suspended, but about some other Point. Besides this, we know that the direction of these Poles, as to the Heavens, doth vary, for whereas, it pointed at a part of the Heavens many degrees distant from the Star in the top of the tail of the little Bear, now it points almost directly towards it. Besides this, we find that the Points of the Intersection of the Æquinoctial and Ecliptick varies, and possibly even the motions of all may vary. A diurnal Revolution of the Earth may perhaps have been made in a much shorter time than now; possibly there may have been the same alterations in the Annual, and then a Year, or a Day at the beginning of the World would not be of so long a duration as now when those motions are grown slower; for if the motions of the Heavens by analogous to the motion of a Wheel or Top, as I think I can by very many Arguments make probable, then if the Earth were (as it were) at first set up or put into a rapid circular Motion, like that of a Top, 'tis probable that the fluid Medium in which it moves, may after a thousand Revolutions, a little retard and slaken that motion, and if so, then a longer space of time will pass while it makes its Revolution now than it did at first.


  


  Hence possibly the long Lives of the Posterity of Adam before the Flood, might be of no greater duration then Mens Lives are ordinarily now; for though perhaps they might number more Revolutions of the Sun, or more Years than we can now, yet our few Years may comprehend as great a space of time; this perhaps might deserve to be inquired into had we a certain measure of time, such as some would have a standing Pendulum of a certain length; but since we are upon suspecting, we may even doubt whether the power of Gravity itself may not alter in time; we find that the Poles of the Loadstone may be changed, that it does take up more at one time than another; that its virtue may be wholly destroyed by Fire, and some other ways; and besides that, one of these changes is really wrought in the Earth, and therefore 'tis not impossible but that even the attractive Power of the Earth (tho' I confess I think it quite differing from that of the Loadstone) may be intended or remitted; if so then the Pendulum will be no certain Standard for the examination of the length of Time by; for the more the gravitating Power is increas'd, the quicker will be the Vibrations of any Pendulum and the more weak it is, the slower are the Vibrations: But this Digression only by the bye. To return then, I say, tho' somewhat may be said for this Supposition I have started, yet I confess I do more incline to believe that what Mutations there have been of the Superficial Parts, have been rather caus'd by Earthquakes and Eruptions, which ushers in my Ninth Proposition. Namely,


  


  That it seems 323 very probable, that the tops of the most considerable Mountains of the World have been under Water, and that most probably they seem to have been raised to that height by some Eruption; So that those prodigious Piles of Mountains are nothing but the effects of some great Earthquakes. This the Poets seem'd to vail under the feign'd Story of the Giants, those Earth-born Brothers waging War with the Gods, where they are said to heap up Mountains upon Mountains, Ossa and Olympus upon Peleon, and to cast up huge Stones and Fire at Heaven, but that at last overcome by Jove with his Thunder, they were buried under Mountains, the chiefest of them, namely, Typhæus under Sicily, according to Ovid Metamorph. Lib. 5.


  
    Vast a Giganteis imjecta est Insula membris Trinacris, &c.-------


    


    Thus English'd by Sandys.


    


    Trinacria was on wicked Typhon thrown,


    Who underneath the Islands weight doth groan;


    That durst attempt the Empire of the Skies:


    Oft he attempteth, but in vain to rise.


    Ausonian Pelorus his right Hand


    Down weighs; Pachyne on the left doth stand;


    His Legs are under Lilybæus spread;


    And Ætna's bases charge his horid Head:


    Where, lying on his Back, his Jaws expire


    Thick Clouds of Dust, and vomit flakes of Fire.


    Oft times he struggles with the weight below,


    And Towns and Mountains labours to overthrow.


    Earthquakes therewith: The King of Shadows dreads


    For fear the Ground should split above their Heads, &c.

  


  And that nothing else but an Earthquake is understood by that Gigantomachia of the Poets seems yet plainer from what Virgil in the Third Book of his Æneis, speaks in his Description of the Shores of Sicily.


  
    Portus ab accessu ventorum immotus, & ingens


    Ipse, sed horrificis juxta tonat Ætna Ruinis,


    Interdumq; Atram prorumpit ad Æthera nubem


    Turbine fumantem piceo & candente favilla,


    Attollitq; globos flammarum & sidera Lambit


    Interdum scopulos Avulsaq; viscera montis


    Eiicit eructans, liquefactaq; saxa sub auras


    Cum gemitu glomerat fundoque excestuat imo.


    Fama est Enceladi semiustum fulmine Corpus


    Urgeri mole hac, Ingentemq; insuper Ætnam


    Impositam, ruptis flammam experare caminis:


    Et fessum quoties motat Latus, intremere omnem


    Murmure Trinacriam & cæco Subtexere fumo.


    


    Thus English'd by Ogilby.


    


    The Port was great and calm with shelt'ring Shores,


    But near from horrid Ruins Ætna roars;


    There in black Whirlwinds pitchy Clouds aspire,


    With sparkling Cinders mixt with blazing Fire,


    And Globes of Flame high as the Stars are born;


    Out are the Mountains Marble Entrails torn,


    Then upwards vomited, and melted Stones


    Belcht from his Stomach, hot with horrid Groans.


    Enceladus with Thunder struck, they tell,


    Under the weight of this huge Burthen fell,


    Above him was the mighty Ætna laid,


    Who now breaths Fire, through broken Trunks convey'd


    And as he weary turns, a Thunder crack


    Sicilia shakes, and Heav'n is hung with black.

  


  And as the Poets above-mention'd had particular Stories and Giants for Sicily and Ætna, so had they also for other Vulcans, and from the frequency of them in former Ages, about Greece and the other Parts of the Mediterranean, Sophocless calls them ο γηγενηζ στρατοζ γιγαντων the Earth-born Army of the Giants; and that nothing but Earthquakes were deciphered by these Giants may be further collected from the place where they were said to be bred, namely, the Phlegrean Fields in Campania, a part of which is now called the Court of Vulcan, a place that is the vent of many Subterraneous Fires. '"Tis (says Sandys) a naked Level, in form Oval 1246 Foot long, and 1000 broad, environ'd with high cliffy Hills that fume on each side and have their 324 sulphureous Savour transported by the Winds to places far distant; you would think the hungry Fire had made this Valley with continual feeding, which breaks out in a number of places. Here the Fire and Water make a horrible rumbling, conjoining together as if one were Fuel to the other, here and there bubling up, as if in a Cauldron over a Furnace, and spouting aloft into the Air at such time as the Sea is inrag'd with Tempests, &c." Besides, how well do their Actions agree with the Effects of Earthquakes, for they are said to throw up burning Trees against Heaven, and huge Rocks and vast Hills, which falling into the Sea became Islands, and lighting on the Land became Mountains. Nor does the manner of their Generation speak less, for they are said to be generated by the Blood of Heaven falling down on the Earth, that is, by the heat or influence of the Celestial Bodies operating within the Bowels of the Earth, and brought forth of her Womb in revenge to the Gods, or that they break forth with such horror and violence as if they threatned the Heavens. And he that shall read the Description of the most notable of them Typheus, and compare with the natural Description of an Earthquake, will easily explicate the several parts of the Poets mystical Descriptions.


  This Theory which I have endeavoured hitherto to evince, tho' indeed it be very hard positively to prove, we being, as I instanced before, very deficient in Natural History, yet if we consider what has been already said, and compare it with the late Observations of divers Travailers over them, we may find it altogether more than probable. I have been inform'd by several worthy Persons, that there are great store of Shells found at the tops of the Alps, Appenine and Pyrenean Hills, which are by much the highest of Europe. And I have now by me several of those Shells which have been dug out of them and brought into England. If therefore these have been real Oyster-Shells and Scallop-Shells as upon viewing the Substance and Make of them, I see not the least cause to doubt; and that there are great quantities of them to be found in divers Parts which lye buried in the Cliffs and incorporated with the Stones; and if that these Mountains have been infested with Earthquakes both formerly and lately, as we have several Histories that testifie; and if that other Eruptions and Earthquakes have raised Mountains even out of the bottom of the Sea, and that the power of included Fire is sufficient to move and raise even a whole Country all at once for some hundreds of Miles, as Historians assure us: If to this we add the universal silence in History of any part of Europe, or any of other certain places of the World before the Flood, or indeed for almost two hundred Years after the Flood, I think there will be much less scruple to grant it probable that the Alps, and divers other high Mountains, on whose tops are found such numbers and varieties of Sea-Shells, may have been heretofore raised up from under the Sea, and now sustain'd by the sinking of other Parts into the places from whence they were raised. This the very form of them will also very much argue for; for I have been inform'd by several that took diligent notice of it, that the parts are continually tumbling down from the higher parts to the lower, and that some of them do seem to overhang very strangely, which cannot in any probability be imagin'd to be the form of the first Creation, it being contrary to that implanted Power of Gravity, whereby all the parts of it are held together and equally drawn towards the Center of it, and so all the parts of it ought to have been placed in their natural position which must have constituted an exact Sphere, the heaviest lowest, and lighter at the top and the Water must have covered the whole Surface of the Earth, which seems to have been indeed their first position, according to the Description of Moses in Genesis, besides all those Hills that have been made by subterraneous Eruptions are of the like Structure; such as the Pike of Tenariffe, the Pike of Fayale, the new Mountain in Italy, Ætna and Vesuvius, all which seem to have been made up of great Stones thrown up out of the Mouth of their several Vulcans, many of which lie in such tottering postures that oft times they tumble down to the bottom, and make great destruction of the parts beneath; of this we have lately had several memorable Examples. To mention only two or three, we are inform'd by Historians, that among the [p.325] Alps in the Grisons Country, a Town named Plura, seated in a Plain at the Foot of the Alps near the River Maira, and continuing by estimation at the time of its fatal Catastrophy, at least fifteen hundred People was, by the falling down of a great part of a huge high Mountain that hung over the said place upon the twenty sixth of August 1617, together with the Inhabitants, in a moment crusht and buried deep in the Earth, and that there is nothing now left in the place thereof but a vast abyss or bottomless Gulf. And we are now newly inform'd by Letters brought out of Italy that a great part of the City of Ragusa has been this Year destroyed by the like falling down of some part of the Mountain above it.


  


  The Tenth and last Conjecture which I shall at present mention (as reserving some others which will seem at first sight much more strange and extravagant, till I can by a sufficient number of Observations make them more plausible) is, that it seems not improbable but that the greatest part of the inequality of the Earths Surface may have proceeded from the subversions and overturnings of some preceeding Earthquakes.


  And for making this Conjecture probable, I might repeat all the Arguments I have already urged to make probable the Generations of Islands, Mountains, Abysses, &c. but that I suppose will be needless, they having been so lately mention'd. I could also instance in a multitude of other smaller effects produced by Earthquakes, of making the Surface of the Earth irregular; but those are so numerous, and so very well known in those places where Earthquakes are more frequent, as in Italy, Turky, the East and West Indies,


  Thus much only I shall add at present, that from what I have instanced about Petrifactions and the hardning of several Substances, it seems very probable, that in the beginning the Earth consisted for the most part of fluid Substances, which by degrees have setled, congealed, and concreted, and turn'd into Stones, Minerals, Mettals, Clays, Earth, &c. And that in process of time the parts of it have by degrees concreted and lost their Fluidity, and that the Earth itself doth wax old almost in the same manner as Animals and Vegetables do; that is, that the moisture of it doth by degrees decay and wast either into Air, and from thence into the Æther; or else by degrees the Parts communicating their motion to the Fluid ether either grow moveless and hard, almost in the same manner as we find the Bodies of Animals and Vegetables when they grow old in their several proportinate times, all the Parts tend and end in solidity and fixtness, the Gelly becomes Gristles, and the Gristles a Bone, and the Bone at length a Stone, the Skin from smooth and soft grows rough and hard, the motions grow slow, and the moveable Parts and Joints grow stiff, and all the Juices decay and are deficient. The same thing happens in Trees and other Vegetables. If therefore the Parts of the Earth have formerly, in all probability, been softer, how much more powerful might Earthquakes be then in breaking, raising, overturning, and otherwise changing the superficial Parts of the Earth? Besides, 'tis not unlikely but Earthquakes might then be much more frequent before the Fuels of those subterraneous Fires were much spent. That the Parts of the Earth do continually grow harder and fixt and concrete into Stone, I think no one will deny that has consider'd the Constitution of Mountains, the Layers and Veins of them, the Substances mixt with them, the Layers of the several Earths, Sands, Clays, Stones, Minerals, &c. that are met with in diging Mines and Wells. The Nature of Petrifying Waters, the shapes of Crystals, Ores, Talks, Sparrs, and most kind of precious Stones, Marbles, Flint, 326 Chalk, and the like, every of which are by their forms sufficiently discover'd to have been formerly fluid Bodies, and whilst fluid, shaped into those forms: One or two undeniable Instances I shall add of the fluidity of Flints, and that shall be that I have now by me, a Flint that has so perfectly filled the Shell of an Ecknius, and inclosed it also that it has received all the impressions of the cracks of the Shells both on the Concave and Convex Part thereof, and has exactly filled all the Holes and Pores thereof, and has so perfectly received all the shape thereof as if it were nothing but Plaister of Paris tempered, Wax, or Sulphur that had been melted and cast on it; notwithstanding which it is a Flint so hard as to cut Glass very readily, and is of a very singular and uniform Texture; to this I might add many others of the like kind, which have the impressions of these and other Shells, and yet are some Marble, some Pebbles, some Agats, some Marchasites, some Ores, some Crystals, &c. Some Flints I have marked with impressions as exactly as if they had been soft Wax stamp'd with a Seal.


  Further, That the Subterraneous Fuels do also wast and decay, is as evident from the extinction and ceasing of several Vulcans that have heretofore raged; which Considerations may afford us sufficient Arguments to believe that Earthquakes have heretofore, not only been much more frequent and universal, but much more powerful. If to this we do add what I formerly mention'd, that there seems to be no other more probable and intelligible Cause in Nature of the inequality of the Earths Surface, the natural Principle of Gravity reducing the Parts of it as near to an exact Spherical Figure as their Solidity and fore'd Postures will permit, and consequently (as I mention'd before) the natural form produe'd by Gravity would be a multitude of Spherical Shells concreted of the several Substances of which it consists, incompassing each other, not unlike the Orbits or Shells (for we have no proper name for that kind of hollow Spherical Figure) of an Onion, or as the Ptolemaiick Astronomers do fancy the solid Orbs of the Heavens, ranged every one in its distinct Order according to its Density and Gravity; that is, that which hath been heaviest would have approach'd nearest the Center, or at least nearest to that part which is attractive and the cause of Gravitation, if such a Body there be in the middle of the Earth, and the next lighter in the second place, and so on to the third, fourth, fifth, &c. according to several degrees of Gravity and Density, they would have taken their several Quarters, and so Water would always have covered the Face of the Earth, and the lightest Liquor would always have been at the top, and the Air above that, and Æther above that; and as in Fluids so also in Solids, the Shells of Gold would have been the lowest of any Body we yet know, that of Quicksilver next, that of Lead next, and so the rest in their order, which seems also really to have been the form of the Earth, till disturbed by Earthquakes, which I conceive to be the reason of the scarcity of those heavy Bodies of Metal near the Surface, and of the greatest scarcity of Gold which is the most heavy, and that it is not to be found but in such places where there have in probability been great subversions by Earthquakes, as in Mountains, or in Rivers running out of Mountains, or in Earth washt and tumbled down from Mountains, and such like places, as by many Circumstances may be guest to have been formerly deeper under the Surface of the Earth.


  There is yet one Argument more that to me seems very good, and that is fetcht from no less distance than the Moon and the Sun by the help of Telescopes. These Bodies, as I have formerly hinted in the latter end of my Micrography, seem to have the same Principle of Gravity as the Earth, which, as I have there argued, seems probable from their Spherical Figure in general, and the several inequalities in particular, visible by the help of Telescopes on the Surface of the Moon, and the several Smoaks, and Clouds, and Spots that appear on the Surface of the Sun; and as they have that Principle in common with the Earth, so it seems to me that they are not free from the like motions with those of an Earthquake: For as to the Moon 'tis easily to be perceiv'd through a Telescope, that the whole Surface of it is covered over with a multitude of small Pits or Cavities which are incompassed round with a kind of protuberant Brim, much like the Cavities 327 or small Pits, which are left in a Pot of Alabaster Dust boyled dry by the Vapours which break out of the Body of it by the heat of the Fire; and all the inequalities that appear on the Surface of that Body, seem, by their form, to have been caus'd by an Eruption of the Moon, somewhat Analogous to our Earthquakes; all those Pits in the Moon being much like the Caldera or Vent at the top of Vulcans here on the Earth, or like those little Pits left at the top or surface of the Alabaster Dust by the natural subsiding of that Dust in the place where the Vapours generated within the Body of it break out. I need not, I think, spend time in urging Arguments to prove the sufficient powerfulness of the Cause to produce Effects as great as any I have ascribed to it, as being able to raise as great and high Mountains as those of the Alps, Andes, Caucasus, Montes Lunæ, &c. especially since even of late we are often informed of as great effects elsewhere, and even of the shaking and moving those vast Mountains by our latter and more debilitated Earthquakes, tho' those Mountains are now in probability much more compacted and tenacious by the since acquired Petrifaction, than they were before their first accumulation; and tho' 'tis not unlikely but the Fuel or Cause of the Subterraneous Fire may be much wasted and spent by preceding Conflagrations; Yet possibly there may be yet left in other Parts sufficient Mines to produce very great effects if they shall by any accident take Fire; and 'tis not impossible but that there may be some Causes that generate and renew the Fuel, as there are others that spend and consume it.


  From all which Propositions, if at least they are true, will follow many others meer Corollaries which may be deduced from them.


  


  First, That there may have been in preceding Ages, whole Countries either swallowed up into the Earth, or sunk so low as to be drown'd by the coming in of the Sea, or divers other ways quite destroyed; as Plato's Atlantis, &c.


  


  Secondly, That there, many have been as many Countries new made and produced by being raised from under the Water, or from the inward or hidden Parts of the Body of the Earth, as England.


  


  Thirdly, That there may have been divers Species of things wholly destroyed and annihilated, and divers others changed and varied, for since we find that there are some kinds of Animals and Vegetables peculiar to certain places, and not to be found elsewhere; if such a place have been swallowed up, 'tis not improbable but that those Animal Beings may have been destroyed with them; and this may be true both of aerial and aquatick Animals: For those animated Bodies, whether Vegetables or Animals which were naturally nourished or refresh'd by the Air would be destroy'd by the Water. And this I imagine to be the reason why we now find the Shells of divers Fishes Petrify'd in Stone, of which we have now none of the same kind. As divers of those Snake or Snail Stones, as they call them, whereof great varieties are found about England, and some in Portland, dug out of the very midst of the Quary of a prodigious bigness, one of which I have weighing near   Pound weight, being in Diameter about   Inches, which I obtain'd from the Honourable Henry Howard of Norfolk: We have Stories that there have been Giants in former Ages of the World, and 'tis not impossible but that such there may have been, and that they may have been all destroyed, both they and their Country by an Earthquake, and the Poets seem to hint as much by their Gigantomachia.


  


  Fourthly, That there may have been divers new varieties generated of the same Species, and that by the change of the Soil on which it was produced; for snce we find that the alteration of the Climate, Soil and Nourishment doth often produce a very great alteration in those Bodies that suffer it; 'tis not to be doubted but that alterations also of this Nature may cause a very great change in the shape, and other accidents of an animated Body. And this I imagine to be the reason of that great variety of Creatures that do properly belong 328 to one Species; as for instance, in Dogs, Sheep, Goats, Deer, Hawks, Pigeons, &c. for since it is found that they generate upon each other, and that variety of Climate and Nourishment doth vary several accidents in their shape, if these or any other animated Body be thus transplanted, 'tis not unlikely but that the like variation may follow; and hence I suppose 'tis that I find divers kinds of Petrify'd Shells, of which kind we have none now naturally produced; of this sort are many of those Helmet Stones which have been made by the Petrifactions of Substances in the Shells of several sorts of Echini, whose sorts have been destroyed by the alteration of the Nature of that part of the Sea where they were produced; and hence 'tis we find scarce any Shell-Fish in our English Sea that has a Shell like those sorts of Nautili; from whence our Keinsham and other sorts of Snake-Stones are produced.


  


  Fifthly, 'Tis not impossible but that there may have been a preceding learned Age wherein possibly as many things may have been known as are now, and perhaps many more, all the Arts cultivated and brought to the greatest Perfection, Mathematicks, Mechanicks, Literature, Musick, Opticks, &c. reduced to their highest pitch, and all those annihilated, destroyed and lost by succeeding Devastations. Atomical Philosophy seems to have been better understood in some preceding time, as also the Astronomy evinc'd by Copernicus, the Ægyptian, and Chinese Histories tell us of many thousand Years more than ever we in Europe heard of by our Writings, if their Chronology may be granted, which indeed there is great reason to question.


  


  Sixthly, 'Tis not impossible but that this may have been the cause of a total Deluge, which may have caused a destruction of all things then living in the Air: For if Earthquakes can raise the Surface of the Earth in one place and sink it in another so as to make it uneven and rugged with Hills and Pits, it may on the contrary level those Mountains again, and fill those Pits, and reduce the Body of the Earth to its primitive roundness, and then the Waters must necessarily cover all the Face of the Earth as well as it did in the beginning of the World, and by this means not only a learned Age may be wholly annihilated, and no relicks of it left, but also a great number of the Species of Animals and Plants. And 'tis not improbable but in the Flood of Noah, the Omnipotent might make use of this means to produce that great effect which destroyed all Flesh, and every living thing, save what was saved alive in the Ark.


  


  Seventhly, 'Tis not impossible but that some of these great alterations may have alter'd also the magnetical Directions of the Earth; so that what is now under the Pole or Æquator, or any other Degree of Latitude may have formerly been under another; for since 'tis probable that divers of these parts that have such a Quality may have been transpos'd, 'tis not unlikely but that the magnetick Axis of the whole may be alter'd by it, after the same manner as we may find by experiment on a Loadstone, that the breaking off and transposing the parts of it, do cause a variation of the magnetick Axis.


  


  I could proceed to set down a great many other Corollarys that would naturally follow from these Principles if certainly proved. But this Essay I intended only as a hint or memorandum to such Gentlemen as travel or any other inquisitive Persons, who for the future may have better opportunities of making Observations of this kind, that they may be hereby excited, or at least intreated to take notice of such Phænomena as may clear this Inquiry tho' never so seemingly mean and trivial, since it seems not improbable but that they may discover more of the preceding duration and alterations of the World than any other Observations whatsoever, and that thence may flow such instructions as may be of some of the most considerable uses to humane Life and Society, to which end all our Philosophical Studies and Inquiries tend. Ended Sep. 15. 1668.


  II. Lecture No. 3. (1686-87)


  THE preceeding Discourse of Earthquakes was wrote, Anno. 1668, as appears by the Date at the end thereof, and lay by the Author for a considerable time, till afterwards he took the Subject into consideration again, and read several Lectures in confirmation of his former Hypothesis, and in them produced several Observations and Collections quoted from divers Authors Ancient and modern, and answered many Objections, which I shall in the next place present the Reader with as near as I can in the order they were read to the Royal Society, not doubting but the Curious will find Entertainment and Satisfaction in them. The first that I find to this purpose, is a Lecture which was among his other Papers, tho' I know not the exact time when it was read, yet since it contains several Arguments to prove that the figured Stones found in many parts of the World are real Petrifactions, I shall here give it in the first place.


  R. W.


  A Vindiction of the Royal Society. IAm not, 329 I suppose, the only Person who hath heard some Persons (with what Reason I dispute not) ask what the Royal Society hath done for so many Years as they have met. And other Persons as confidently affirm that they have done just nothing. Nor am I ignorant that the same Reflections have been made upon me in particular with more severe Aggravations. As to what concerns my self I shall not now spend time in answering, designing to do it by another way. But as to what concerns this Honourable Society, I conceive it might be a satisfactory Answer to assure such Objectours that this Society have been imployed in collecting such Observations, and making such Experiments and Trials as being fitly apply'd and judiciously made use of, will very much tend to the advancement of Natural Knowledge: And tho' the things so collected may of themselves seem but like a rude heap of unpolish'd and unshap'd Materials, yet for the most part they are so qualified as that they may be fit for the beginning, at least of a solid, firm and lasting Structure of Philosophy.


  But because some of those may doubt whether really there be any such Collection made, and more of the practicableness of making such a Use and Application of them, and will not acquiesce and be satisfied with the effects hereof that future times may produce, but are desirous to see some Specimen of what may be hoped for, by seeing the Ground designed and set out, the Foundation laid, and the Workmen beginning to raise the Walls, and make use of the Materials that are said to be got in readiness for such a Fabrick.


  I conceive, it may not be altogether unseasonable this following Year nor improper for this Honourable Society's Care to make some attempt of that kind by shewing some Specimen of such a Structure raised from Observations and Collections of their own, that it may appear that they have not disquieted themselves in vain, in heaping up such a Treasure which they know not who shall enjoy or make use of; that is, to see whether any of these things they have been collecting, will afford sufficient Evidence to ground a deduction of a higher Nature upon, such as is more obscure to be seen, or more difficult to be ascertained of, to see whether, when a weight comes to be laid open the Stones or the Bricks, the natural Observations, or the Artificial Trials and Experiments, they will not crush under it, and fail of sufficient Solidity; and if they do, whether such may not be fit for other places, and whether it will not be necessary to seek out for some others that may be more firm and solid, and such as are of a closer and better concocted qualification, which may be more powerful to sustaine a higher Superstructure, and a greater weight of Argument to be laid upon them.


  


  What makes a Collection of Experiments Observations useful. In order to this it is necessary (for the Architects at least) to know, 1st. What are the particular qualifications necessary for the several Materials of their designed Fabrick. 2dly. The Methods by which these qualifications may be examin'd. 3dly. The place where, and the means how Materials, so qualified may be proved, without which præmeditated Design, Knowledge, 330 and Care; a Collection, tho' very great, made at a venture must needs contain abundance of such as will be of little use for the end aimed at, and not only so, but will also prove a great Obstruction and Confusion in finding out such as are proper, and in separating the Good from the Bad. The Structure aimed at, is a true and certain knowledge of the Works of Nature, and this is designed to be attained as fast as may be, and to be perfected as far as may be; or the end of the Inquisition is the promotion and increasing of Natural knowledge.


  


  The methods of attaining this end may be two, either the Analytick or the Synthetick. The first is the proceeding from the Causes to the Effects. The second from the Effects to the Causes: The former is the more difficult, and supposes the thing to be already done and known, which is the thing sought and to be found out; this begins from the highest, most general and universal Principles or Causes of Things, and branches itself out into the more particular and subordinate.


  


  The second is the more proper for experimental Inquiry, which from a true information of the Effect by a due process, finds not the immediate Cause thereof, and so proceeds gradually to higher and more remote Causes and Powers effective, founding its Steps upon the lowest and more immediate Conclusions.


  An Inquisition by the former Method is resembled fitly enough by that Example of an Architect, who hath a full comprehension of what he designs to do and acts accordingly: But the latter is more properly resembled to that of a Husbandman or Gardener, who prepares his Ground and sows his Seed, and diligently cherishes the growing Vegetable, supplying it continually with fitting Moisture, Food, Shelter, &c. observing and cherishing its continual Progression, till it comes to its perfect Ripeness and Maturity, and yields him the Fruit of his Labour. Nor is it to be expected that a Production of such Perfection as this is designed, should in an instant be brought to its compleat Ripeness and Perfection; but as all the Works of Nature if it be naturally proceeded with, it must have its due time to acquire its due form and full maturity, by gradual Growth and a natural Progression; not but that the other method is also of excellent and necessary use, and will very often facilitate and hasten the progress to Perfection. An Instance of which kind I designed some Years since to have given this Honourable Society in some of my Lectures upon the motions and influences of the Celestial Bodies, if it had been then thought fit; but I understand the same thing will now be shortly done by Mr. Newton in a Treatise of his now in the Press: But that will not be the only Instance of that kind which I design here to produce, for that I have divers Instances of the like Nature wherein from an Hypothesis being supposed or a premeditated Design, all the Phænomena of the Subject will be a Priori foretold, and the Effects naturally follow as proceeding from a Cause so and so qualified and limited. And in truth the Synthetick way by Experiments Observations, &c. will be very slow if it be not often assisted by the Analytick which proves of excellent use, even tho' it proceed by a false position: for that the discovery of a Negative is one way of restraining and limiting an Affirmative.


  But not to spend more time at present upon the more particular explications of These Methods, which would make of it self a very large Discourse, I shall proceed to the Subject which I began to discourse upon the last meeting, premising only in general what I think necessary thereunto, an Explication of what I understand by natural Knowledge, or the Knowledge of Nature.


  


  By Knowledge then in the highest Idea of it, I understand a certainty of information of the Mind and Understanding founded upon true and undeniable Evidence.


  True and undeniable 331 Evidence is afforded either immediately by Sense without Fallacy, or mediately by a true Ratiocination from such Sense.


  I call that Sense without Fallacy, where the fallacies of Sense being detected and known, the Evidence produced thereby is examined and found to be free and clear of all such Fallacies.


  


  I call that true Ratiocination from such Sense, where being sure of the Premises, the Conclusion necessarily follows from them; which is the method of Reasoning made use of in Geomotry, and by which we arrive at as great a certainty of things unseen as seen. Thus Ovid describes the method of Pythagoras, in scaling the Heavens.


  
    ---Isq; licet cæli Regione Remotus


    Mente Deos adiit, & quce natura negabat


    Visibus humanis, oculis ea pectoris hausit.

  


  Now tho' in Physical Inquiries, by reason of the abstruseness of Causes, and the limited Power of the Senses we cannot thus reason, and without many Inductions from a multitude of Particulars come to raise exact Definitions of things and general Propositions; yet by comparing of varieties of such Inductions we may arrive to so great an assurance and limitation of Propositions as will at least by sufficient to ground Conjectures upon, which may serve for making Hypotheses fit to be enquired into by the Analytick method, and thence to find out what other Experiments or Observations are necessary to be procured for the further progress in the Synthetick which will question-less so far inform us of the general and universal progress of the Operations of Nature, that nothing but what is really the truth shall be proposed but the absurdity and insufficiency thereof will presently be detected and proved.


  


  So that tho' possibly we may not be able to produce a Positive Proof, yet we may attain to that of a Negative, which in many cases is as cogent and undeniable, and none but a willful or senseless Person will refuse his assent unto it. Thus much I thought was necessary to premise in order to what I have further to propound to the Consideration of this noble Society upon the Subject I have discoursed of formerly only by way of Queries; it being my aim at present to see what Positive or Negative certainty at least may be attained concerning the same, either from the information of Sense freed from Fallacies or from the superstructures of Reasoning.


  


  Of Petrified Substances. I propounded then two Hypotheses for the solution of the Phænomena, observ'd in Petrified Bodies, of the resemblance of Animal and Vegetable Bodies; such as the Shells and Bodies of Fishes, the Bones, Teeth, Homes, &c. of Fish, and also of Terrestrial Animals, the Wood, Leaves, Bark, Roots, and Fruits of Plants and Vegetables; which resembling Bodies are found to be of variety of Substances, sometimes of Stone, as Flint, Marble, Black, White, Gray, and of various other Colours, of Free-stone, Portland-stone, Chalk, and an infinite variety of other Stone, some harder, some softer: Of various kinds of Clay, Earth, Sand, &c. they have been found near the tops of the highest Hills, and the bottom of the lowest Wells and Mines, in the middle of the solid Quarries of Stone and other Minerals, and those the most remote, or at least very far distant from the Sea. Some of these have the perfect representation of the Figure of such Creatures and other Substances as are now well known, others of such as have some analogy and likeness to them, yet different from what are known of those Species to which they seem to belong, either in Magnitude, Figure, Colour, &c. yet retain such characteristick marks as seem to indicate them to belong to this or that Species of Animals or Vegetables. Some of these are nothing but perfect Stones of several kinds, others are inclosed with a Substance seeming to be the same, with that of the very Animal or Vegetable they resemble. Add to this, that in as many varieties of places there have been found others of these Figured 332 Bodies, which have as to Sense the very same Substance and Figures with those of the corresponding Species of Animals or Vegetables, and do not seem to be at all of a petrify'd and stony Substance, but rather of an Animal or Vegetable; of every of which Particulars I have viewd and examined Instances. And if it were not for detaining you too long, could have here produced a more particular Account and Description. But they being so generally known at least so universally almost spread over the whole Earth, so that no Country almost but doth afford them, I thought it would be needless.


  


  The Question now is how we shall come to a certainty of Knowledge concerning them, by which we may be able to understand what they really are: And Secondly, What was the Cause of them. Thirdly, How they came to be disposed, placed, or made in those parts where they are, or have been found. Fourthly, These Discoveries being made to satisfaction, of what use or benefit will it be to Mankind, or how shall we be the wiser, or how will this Knowledge be an improvement of Natural Knowledge? Which is the aim of this Society.


  


  For Answer then to these several Queries I shall propound these following Considerations.


  


  First, As to the way of knowing of what Substance they are, I conceive there can be no better way than what we generally use when we inquire into the true Nature or Substance of any other Body when it is delivered to us to be examined or denominated; for instance, if a peice of Metal be delivered to be examined, it will first be viewed to see what Metal it resembles in Colour and Consistence, or in such other obvious and sensible Qualifications as may enable one to judge or guess what kind of Metal it is; as suppose it resembles Gold for closeness and ponderousness, these give intimation enough of examining it yet a little more curiously, since all is not Gold that glitters, and it may be that some Counterfeit in those more obvious Qualifications has mimicked that noble Metal, to do this, it is tried further by being put into good Aqua Fortis, to see whether that will dissolve it, for if it doth, it cannot be Gold. Secondly, The Specifick Gravity thereof is more curiously and exactly found by the help of Scales and Weights, by which it is weighed in and out of Water, because if thereby it be found to be lighter than Gold it cannot be Gold. Thirdly, By Hammering and a Gold Beater, 'tis found to be Malleable, and by looking through the Leaf,, 'tis found of a transparent Greeness and reflects a true Golden Colour, then 'tis tried by copelling and found fixed in the Fire, then it tarnishes not in the Air, and Amalgams Readily with Mercury, then its Solution in AR tinges, the Skin and Nails red, and a further trial shews it to tinge Glass of a Ruby Colour. Now if it bear all these several ways of Examination, and answers to the properties of Gold, it may safely be concluded to be true Gold, and whoever shall deny it to be such must be looked upon as one that doth it without Reason, unless he can produce a further Criterion by which it shall be found to be very differing from it. Now, tho' this Metal were found at the bottom of a Mine a hundred Foot under Ground, or at the top of a Hill a hundred Foot above the Level of the Plain; or in the Pores of a growing Vegetable; or in the Tooth or Thigh of an Animal, tho' possibly it may be difficult to assign the Reason or Cause how it came to be placed there; yet the Examiner hath the Evidence of Sense to assure him that this Metal is Gold, and he ought to conclude and acquiesce in it, that such it is; otherwise there can be nothing at all known that it is this or that Body, and then there is an end of all further Inquiry or Experiment.


  Now though there may not be known so many various ways of examining every other kind of Body, as, by reason of the value of it, there have been found out for Gold; yet in many Bodies at least a much less number will serve the turn to give assurance, that the Body so examined is of this or that kind and in many the very outward form as visible to the naked Eye, but especially if the inward visible appearance of the Substance be joined with it, will 333 be assurance sufficient to force an Assent or Conclusion of what kind the Body is that is so examined, and it ought not to be denied to be such without as evident a manifestation to the contrary.


  This Discourse I have been the larger in premising, because, till it be agreed what is sufficient evidence to prove a natural Body of this or that kind there can be nothing done. If Experimental Philosophy, and if Poofs of this kind will not suffice, I cannot expect that all that I shall bring to prove the Hypothesis will be of any validity. That then which I shall indeavour to prove is;


  


  First, That there have been, and daily are found, the real Shells of Fishes in such parts of the Earth as are much above the present Level of the Sea, and others buried at a very great depth under the Surface of the Earth, where notwithstanding, 'tis evident that they were not there placed by any humane Power or Design.


  Secondly, That many of these Shells are of a form differing from any of those Shells of that Species to which they seem to belong, which are commonly known at this Day.


  Thirdly, That there are others of them which to all appearance are of the very same Species now known and to be found living.


  Fourthly, That there are many of these Shells which are and have been in process of time, fill'd within and inclosed without with divers sorts of Earth, such as, Clay, Lome, Sea Sand, and divers other kinds of Sand, Mud, Chalk, &c.


  Fifthly, That those filling and enclosing Bodies have been, and are by degrees, in process of time, petrify'd and hardn'd into Stones of differing Natures, Hardness and Contextures retaining the Impression, Form, or Signature of those Shells, so inclosed.


  Sixthly, That those Shells so filled and inclosed, as above said, are according to the differing Nature of the Petrifactive Liquor or Juice: sometimes also Petrify'd retaining still the same Figure they were of when the Petrifactive Juice began to operate upon them.


  Seventhly, That others of them remain yet perfect Shells without Petrifaction or Alteration, when as yet both the Substance that fills them, and that which encloses them is converted into Stone of differing Natures and Textures.


  Eighthly, That many of these Shells are either by length of Time, or by the Nature of the Petrifactive Juice perfectly rotted and decayed so as to be easily frangible between one's Finger and Thumb into a very fine Powder and yet serve to give a perfect Mould or Shape to the inclosed and inclosing-Stone.


  Ninthly, That in many cases the Shell is not only Petrify'd by the said Juice, but sometimes after the impression hath been made as aforesaid, the Shell hath been clearly dissolved and carried away from the inclosing and inclosed Substances, leaving only the Space empty where the said Shell hath been placed.


  Tenthly, That it sometimes happens that the Substance that filled the Shell hath been Petrify'd, and after the Shell hath been rotted away, the Petrify'd Body that was inclosed and had received that Impression, hath been afterwards inclosed with a Substance which hath afterwards Petrify'd and so inclosed it in Stone.


  Eleventhly, That these kinds of Shells or the Petrify'd Substances that have been formed by them, have been for all Antiquity, and are at this Day to be found in most parts of the known World.


  Twelvethly, That they are most of them differing from one another, tho' all referable to some Species of Shell-Fishes now to be found; yet in many particulars each of them also differing from them; that is, those that are found in one Country or Region, are very differing from those of another Country or Region, and that not only as to the Nature of the Petrify'd Substance inclosed and inclosing, but also as to the Figure and Make of the Shells themselves; and many of those also differing from the shape even of 334 those Shell-Fishes which are now to be found in such parts of the Seas which are situated near to the places that they are found in.


  


  Concurring to this Head I shall prove that Shell-Fishes of the same Species in differing Countries now to be found, have many differences one from another, as much as any one of those Petrify'd Bodies have from any of the present Shells.


  


  I have in my former Discourses explain'd the end and aim of these my Inquisitions, namely, to make some Use and Application of several Observations and Experiments that have been Collected in order to deduce some Doctrine from them, which may serve to direct such further Inquisitions as shall be necessary for the perfecting of the same, or at least to find whether such are wanting, and of what Kind and Nature they are.


  The Doctrine aimed at, is, the Cause and Reason of the present Figure, Shape and Constitution of the Surface of this Body of the Earth, whether Sea or Land, as we now find it presented unto us under various and very irregular Forms and Fashions and constituted of very differing Substances.


  Now, because when we look into Natural Histories of past Times, we find very few, if any, Footsteps of what alterations or transactions of this Nature have been performed, we must be fain to make use of other helps than what Natural Historians will furnish us with, to make out an account of the History thereof: Nor are there any Monuments or Medals with Literal, Graphical, or Hieroglyphical Inscriptions that will help us out in this our Inquiry, by which the Writers of Civil Histories have of late Years been much assisted from the great curiosity of modern Travellers and Collectors of such Curiosities.


  The great transactions of the Alterations, Formations, or Dispositions of the Superficial Parts of the Earth into that Constitution and Shape which we now find them to have, preceded the Invention of Writing, and what was preserved till the times of that Invention were more dark and confused, that they seem to be altogether Romantick, Fabulous, and Fictious, and cannot be much relied on or heeded, and at best will only afford us occasions of Conjecture.


  


  For Proof then of the first Proposition that, &c. I could produce a multitude of Authorities fetched out of printed Authors, and as many others that I have received from the Relations of very credible Persons that have found them themselves, but it would be too long, I shall therefore only name one who was formerly a worthy Member of this Society, and well known to divers here present, and that was Dr. Peter Ball, he passing over the Alps to go into Italy by a narrow Passage, where there was on the one hand a prodigious high Cliff above him, and on the other hand, as prodigious deep Precipice below him, observed in the Cliff a Layer of Sea Sand and Shells for a very great length buried under that high Mountain above; he had the curiosity to take up and bring home with him into England divers of them which he dug out of the said Layer of Sand which he shewed me, and I found them to be true Oyster-shells, not Petrified but remaining perfect Shells, one of which he gave me, and had divers others which he kept; he observed also, that there were divers other Substances among the Sand as if it had been upon the Sea-shoar. To this I shall add an Observation of my own nearer Home, which others possibly may have the opportunity of seeing, and that was at the West end of the Isle of Wight, in a Cliff lying within the Needles almost opposite to Hurst-Castle, it is an Earthy sort of Cliff made up of several sorts of Layers, of Clays, Sands, Gravels and Loames one upon the other. Somewhat above the middle of this Cliff, which I judge in some parts may be about two Foot high, I found one of the said Layers to be of a perfect Sea Sand filled with a great variety of Shells, such as Oysters, Limpits, and several sorts of Periwinkles, of which kind I dug out many and brought them with me, and found them to be of the same kind with those which were very plentifully to be found upon the Shore beneath, now cast out of the Sea. 335 This Layer is extended along this Cliff I conceive near half a Mile, and may be about sixty Foot or more above the high Water mark.


  Another Instance I observed nearer this place, and that was in St James's Fields, where St. James's Square is now built, in which place when they were making Bricks of the Brick Earth there dug, they had sunk several Wells, which I judge might be near twenty Foot in depth, to procure Water for that purpose; going down into several of those, I found, at the bottom, a Layer of perfect Sea Sand, with variety of Shells, and several Bones, and other Substances, of which kind I dug out enough to fill a small Box and shewed them to Mr. Boyl, and also to this Society. And I was informed also, that the same kind of Substances were found in digging of a Snow Well in St. James's Park, and I doubt not but whoever shall sink any where thereabout to that depth will find the same things. Now whoever will consider the Positions and Circumstances of the said places, will easily grant, I suppose, that they could not be there placed by the Industry of Man, but must be ascribed to some other cause to be fetched from Nature.


  


  As to the second Head, That, &c. I shall produce several Oyster and Cockle Shells which have been and are to be found in many Parts of England, which in many particulars of their shape, do differ from those of the Oysters and Cockles now to be found; yet upon examination of them they may be found to be true and perfect Shells by all sensible Qualities, except only their exact shape, and therefore I conceive that to be sufficient Evidence to prove them to be really such, because it is all the Evidence the Matter is capable of. If in digging a Mine, or the like, an artificial Coin or Urne, or the like Substance be found, no one scruples to affirm it to be of this or that Metal or Earth he finds them by trial to be of: Nor that they are Roman, Saxon, Norman, or the like, according to the Relievo, Impression, Characters, or Form they find them of. Now these Shells and other Bodies are the Medals, Urnes, or Monuments of Nature, whose Relievoes, Impressions, Characters, Forms, Substances, &c. are much more plain and discoverable to any unbiassed Person, and therefore he has no reason to scruple his assent: nor to desist from making his Observations to correct his natural Chronology, and to conjecture how, and when, and upon what occasion they came to be placed in those Repositories. These are the greatest and most lasting Monuments of Antiquity, which, in all probability, will far antidate all the most ancient Monuments of the World, even the very Pyramids, Obelisks, Mummys, Hieroglyphicks, and Coins, and will afford more information in Natural History, than those other put altogether will in Civil. Nor will there be wanting Media or Criteria of Chronology, which may give us some account even of the time when, as I shall afterwards mention.


  


  As to the Proof of the third Proposition, viz. That, &c, All those Instances I have named are of sufficient evidence, for that those which I found in both those places I mentioned were of the same kinds with those that are now to be found near those places, as whoever shall examine will find.


  


  And the fourth will also from the same, and hundreds of others be as evident, and therefore I suppose none will scruple to assent to this Proposition, viz. That, &c. Page 333, especially if the truth of the former be granted, which I conceive cannot be denied.


  


  For Proof of the fifth Proposition, namely, That, &c. The place I mentioned before near the Needles in the Isle of Wight afforded a most evident and convincing one as could well be desired, which was from the following Observation. I took notice that the aforesaid Earthy Cliff did founder down and fall upon the Sea-shoar underneath, which was smooth and Sandy, and bare at low Water so as to be walked on, but at high Water a great part of it was covered by the Sea. I observed several great lumps of the said Founderings lying below, some whereof, which lay next the Cliff, tho' they were somewhat harden'd together more than they were above in the Cliff, were yet not 336 hard enough to be accounted Stone; others of them that lay further into the Sea were yet more hard, and some of the furthest I could not come at for the Water, were as hard I conceived as Purbeck Paving (which is taken up from the Shore of Purbeck, lying just opposite to it on the West side of this Channel or Passage) divers of these Stones I observ'd to be made up of the peices of Earth that had foundred down from the Cliff, which I was assured of by carefully observing and finding divers of them to consist of the several Layers, and in the same order as I saw them in the Cliff; among the rest I found divers that had the Layer of Sea Sand and Shells which I had observed in the Cliff inserted in the Stone with the adjoyning Layers all petrify'd together into a hard Stone. Here I found multitudes of the said Shells I before mention'd to have observ'd in the Cliff, mix'd loosely with a Sea Sand; now together with the said Sand both fill'd, inclos'd, and petrify'd altogether, and I broke off many peices of the said Rocks, where I found the said Petrifactions, and found them much like other Stones I had seen from other Inland Quarries here of England, wherein I had observ'd also such kind of petrify'd Shells, tho' how they came there to be so Petrify'd I could not be so well inform'd. For that which I conceive was the cause of this suddain Petrifaction (for I conceive those that I examin'd had not been Stones for very many Years, which I judged by their distance from the present Cliff, and from the quantity thereof, which Communibus Annis did founder down) was that close by this Cliff, there is a vitriolate or aluminous Spring or Rill which runs into the Sea, where formerly those Salts have been made of it by boyling, but has been now omitted for many Years. These saline Springs or Rills I conjecture mixing with the Sea-Water, may be the cause of the said Petrifaction, and the want of it is the cause why other founderings in other parts of the said Cliff are not at all so Petrify'd. Now from the assur'd Observation of these Petrifactions, I cannot but judge that the truth of this Proposition will most evidently appear, and needs no other to confirm it. However I doubt not but that any one who should there lay a part of the said Cliff shaped and marked as he pleas'd for his own assurance, would find the same very hard Petrify'd in two or three Years, which may not be unworthy of farther Inquiry and Trial for such as have opportunity.


  As to the Proof of the sixth Proposition, it will not be difficult, the preceding being once granted for that there may be thousands of Instances of that Nature found in the Stones dug out of divers of our English Quarries; some of which Stones are found full of such Petrifactions.


  Upon this occasion I think it not improper to mention an Observation which I have often taken notice of, which is of the Flints which are generally found intermix'd with Chalk in Quarries of that kind of Stone. I have observ'd then that these Flints are nothing else but the Body of the Chalk united together, and, as it were, first diluted by a petrifick Juice, and by that dissolved into it, and so make a uniform close Body which by degrees doth all petrify and harden together into that solid hard Body of the Flint. This I found by taking notice of the Nature of those Flints when broken, and how the Grain, Colour and Hardness of them was situated especially towards the edges; for there where the Juice seem'd to be almost spent, the Flinty Body appears of a midling Nature between Chalk and Flint, besides I have observ'd sometimes other Bodies inclosed, and sometimes lumps of Chalk also, toward which the Limb-parts of the Flint were colour'd and terminated just as towards the incompassing Chalk. And from the curious and sharp running and mouldings which I have observed in Flints, I conceive that the first Liquid Substance of it was altogether as fluid as Water, tho' it were imbu'd with a Saline Sulphureous or other petrifactive Tincture. These Indications may be much more plainly manifested by such a peice of Flint than 'tis possible for any one to describe by words; and therefore I shall omit the farther mention of them till I can meet with a Flint to shew them. I mention this here only to shew that the petrifactive Juice is often found to insinuate itself into the closest Pores of Body, by reason of its great fluidity which inables it oft to petrify even the very Bodies and Substances of the Shells themselves.


  But tho' some of these 337 Petrifactive Liquors be thus fluid, yet they are not all; and thence it comes that many Shells remain unpetrify'd, tho' the Substances that fill'd them and enclos'd them be so wrote upon, which was the seventh Proposition I undertook to prove. This I can make evident by divers of the Petrifactions that are kept in this Repository, and by thousands of others which I have seen: And any one that will but diligently examine them will find the very Shells themselves preserved Shells, tho' inclosed in the middle of a Stone, as of Portland, Purbeck, and divers other Inland Stones here dug in England. And I am promised to have sent me a flake of a Stone which is very hard, which notwithstanding is all over full of Shells. I sah Shells, for that I cannot call them any thing else, since to all sensible trials they are so, both as to Figure and Substance.


  


  As to the Proof of the Eighth, I cannot produce a more pregnant one than the Echinus or Helmet-Stone, found by Mr. William Ball upon the Shore of Devonshire, near Exeter, which he presented to the Society, and I suppose may yet be seen in the Repository, for by that alone it will plainly appear, that there had been formerly a Shell that had caused both the formations of the containing and contained Flint, there being just the due thickness of such a Shell vacant between them, but there may be hundreds of others produced of the like kinds if it were needful.


  


  A Proof of the Ninth and Tenth, viz. I think the large Cornu Ammonis may afford; for here it seems plain, that a great part of the Shell was wasted away before the perfect Petrifaction of both the inclosing and inclosed Stone, tho' part of the Shell be yet remaining sticking between them.


  


  Tis a hard matter to make a positive Proof of the Eleventh, viz. Because of the infinity of them that would be necessary, yet I think it would not be difficult to bring credible Testimonies enough to supply one for each Country, and that I suppose may suffice to make it probable that they may be found in all others, since, as I shall afterwards prove, they have been produced all by the same cause.


  


  As the the Twelfth Proposition which I undertook to prove, viz. That most of those Shells or other Substances found as above, whether Petrify'd or not Petrify'd, are in the first place differing from one another in many particulars both of Figure and Substance, tho' yet they retain such particular Characteristicks as are sufficient to denote and show to what Species they belong, either of Vegetables or Animals, whether of Fishes or terrestrial Creatures, such as are now to be met with alive; that is, not only that such as are thus found in one Country, are differing from those which are found in another: And in Petrify'd ones this is not only remarkable in the Substance inclosing and inclosed, but also in the magnitude, Figure and Make of the things themselves; and in the second place many of them do considerably differ from the shape of those Shell-Fishes, and other Substances which are now to be found alive in such parts of the Seas as are nearest situated to the places where these Fossil or Land Shells are now to be found. For the proof of which I have no better means than to have recourse to the Substances themselves, which have been so found, of which there is an excellent Collection in the Repository of this Society, though I have also seen divers other instances in other Collections and Observations which I have elsewhere met with, which I cannot now produce. Yet one Instance for all I suppose may be this great Voluta which I have here produced, that was taken out of a Quarry in Portland (and I believe that those two other great ones in the Repository which I begg'd of the late Duke of Norfolk for the Repository are of the same kind and from the same place) for by these I think it plainly enough appears, that they are very differing from all the other Substances or particular Petrifactions that are in the Repository, both in Magnitude, Colour, Shape and Substance including and included, and even in the very Substance of that which I call, and shall prove the Shell; and not only do they thus differ from the 338 Petrifactions Fossile or Land found Shells, but they differ also from all the known sorts of Shells of that Species of Fishes, to which I would refer them, which are now to be found any where near that place alive, nay, in any part of the World that I yet knew of; notwithstanding all which, they do retain, I conceive, certain Characteristicks of their Form, which show them to have belong'd to that Species of Shell-Fishes which are call'd Nautili. These Nautili are describ'd by Gesner, Aldrovand, Johnston, and others, where you have their Names and a Picture or two of the Shells, and some Stones also tending to a Description of the Creature and two Species of them; but he that shall think to find any such Characteristicks by reading their Descriptions and seeing their Pictures of them, will be much mistaken. And indeed it is not only in the description of this Species of Shells and Fishes, that a very great Defect or Imperfection may be found among Natural Historians, but in the Description of most other things; so that without inspection of the things themselves, a Man is but a very little wiser or more instructed by the History, Picture, and Relations concerning Natural Bodys; for the Observations for the most part are so superficial, and the Descriptions so ambiguous, that they create a very imperfect Idea of the true Nature and Characteristick of the thing described, and such as will be but of very little use without an ocular Inspection and a manual handling, and other sensible examinations of the very things themselves; for there are so many considerable Instances that may by that means be taken notice of, which may be useful to this or that purpose for which they may be instructive, that 'tis almost impossible for any one Examiner or Describer to take notice of them, or so much as to have any imagination of them. It were therefore much to be wisht for and indeavoured that there might be made and kept in some Repository as full and compleat a Collection of all varieties of Natural Bodies as could be obtain'd, where an Inquirer might be able to have recourse, where he might peruse, and turn over, and spell, and read the Book of Nature, and observe the Orthography, Etymologia, Syntaxis, and Prosodia of Natures Grammar, and by which, as with a Dictionary, he might readily turn to and find the true Figure, Composition, Derivation and Use of the Characters, Words, Phrases and Sentences of Nature written with indelible, and most exact, and most expressive Letters, without which Books it will be very difficult to be thoroughly a Literatus in the Language and Sense of Nature. The use of such a Collection is not for Divertisement, and Wonder, and Gazing, as 'tis for the most part thought and esteemed, and like Pictures for Children to admire and be pleased with, but for the most serious and diligent study of the most able Proficient in Natural Philosophy. And upon this occasion tho' it be a digression, I could heartily wish that a Collection were made in this Repository of as many varieties as could be procured of these kinds of Fossile-Shells and Petrifactions, which would be no very difficult matter to be done if any one made it his care: For England alone would afford some hundreds of varieties, some Petrify'd, some not. There are few Quarries of Stone here in England I believe, but if they were look'd into some kind or other of these Petrifactions might be found in them: I have observ'd them in Marbles almost of all varieties of Colours, as Black, White, Red, and otherwise Speckled: I have seen them in great varieties of Flints and Pebbles, in various sorts of hard Stones, as Purbeck, Portland, Yorkshire, Kentish, Northamptonshire, &c. I have seen many of them of Coperose or Vitriol Stone, or Pyrites, and John Bauhine, and others have described many of them of that Nature. Others of these are found above Ground, and others also under Ground very deep sometimes unpetrify'd and remaining perfect Shells, Bones, Woods, Roots, &c. and have been found by several sorts of trials to be truly so, not only in External Figure, but also in the Internal and Substantial Parts of them; so that in truth there is no manner of Reason to doubt them to be of those very Substances they so perfectly and fully resemble.


  But if yet there should be some one that should make a doubt of their identity or sameness with such Substances as they seem to resemble, I would willingly know what kind of Proof will satisfie such his doubt, and by what Indications or Characteristicks he will know a Shell of an unknown Species (for 339 such may be shewn him) when it shall be presented to him, or a peice of Wood of some strange Tree brought from an unknown place; if he will say by the relation of the bringer, that I conceive is not becoming a good Naturalist; and so one might have been impos'd on by the Relation of the incombustible Linnen which was here examin'd; but if he will say by its Properties, which he finds the same with that of Shells, or Vegetables, or other resembling Substances, then I answer, that the same will in these be manifestly shewn. Now, the more of these certain Characteristicks of the several Species of Bodies there are known, the greater certainties and assurances will be afforded by the artificial and strict Examination of them. As for instance, the knowing the Existence and Form of the microscopical Pores of Wood, is a better Characteristick to know that a Substance is Wood than the outward Figure and Appearance thereof, which may be artificially or accidentally imitated, by which means I found that a peice of Lignum Fossile sent from Italy by Cavalier Pozzo to Sir Beorge Eut. and by him supposed to be only Earth shaped into that form and not to be real Wood, as Stelluti also indeavours to prove. By the examination, I say, and discovery of the microscopical Pores thereof with a Magnifying-Glass to be like those of Firr, I produced a better Argument that it was really Firr than any Franciseo Stelluti has argued to prove it Earth. Another was, that it burnt as Wood, and made Coles like those of Wood, with microscopical Pores; had I had enough of it I could have examin'd it by Distillation, and varius other Chymical Probations; for the more of Testimonies and Confessions are fetch'd from these Examinations and Wracking, the greater will be the Evidence of the true Nature of those Substances so examin'd, tho' oftimes the Evidence afforded by some one, may be sufficient clearness to save all further Enquires: Such as these the Lord Verulam call'd Experimenta Crucis, which serve to direct the Inquierer to proceed the right way in making his judgment. These are such marks as I call Characteristicks, which expresly determine and limit the Nature and Species of the Body under Consideration. For Instance, I conceive that all those Petrify'd Substances which are call'd Snake-Stones in English, from some resemblance imagin'd of a Snake coyled up; and in Latin (Cornu Ammonis) or Sand Horns possibly from their being found in those Sandy Deserts.


  These Petrifactions, I say, I conceive to be nothing else but the Petrifactions of several sorts of Substances that the Shells of some sorts of Nautili happened to be mix'd with, whilst those Substances were yet very soft and Liquid, and before they came to be hardned into Stone by the Petrifactive Agent. This Conception I grounded upon these Characteristicks, which in examining a great many of them I have found. First, That in very many of them I have manifestly seen the real moulding Shell there preserved, together with the moulded Substance.


  Next I conceive, that this Shell did belong to the Species of the Nautili, or sailing Fish, from these Characteristicks. First, That the Shell is of a true Conical Figure from the Base to the Apex. Secondly, That this Cone is turned into a Voluta or Spiral Cone, so that the Azis thereof doth perfectly lye in the same Plaine. Thirdly, That this Spiral being a true proportional Spiral, is continually at certain distances intercepted by Diaphragmes; so that those Diaphragmes being taken as Bases of several Cones, the Cones shall be found to diminish in a series Geometrically Proportional. Fourthly, That every one of these Diaphragmes is perforated with a hole similar and proportional also according to a Geometrical Series.


  To these I might add other accidental Proprieties of the flating, crenating, depressing, ridging, stringing, and the like, ornamenting, as it were, of the outward sides of this voluted conical Body, and the undulation and foliation, as I may call it, of the Diaphragme, and the Fringing and Ruffling thereof; all which are found of great variety in this or that Subalternate Species, as is also the Section of the Base, or that of the Diaphragme; but these are not to be looked upon as Characteristicks or Differences to denominate a new Species.


  


  And here 340 by the bye I cannot but take notice of the imperfect and inaccurate Description of this so curious a Fish as the Nautilus must needs be, if one may guess at the curiosity thereof from those descriptions, which I find in Johnston out of Aristotle, Pliny, Bellonius, Piso, Cardan, Fauconerius, and others, and from the curious make of the Shell, for by all those descriptions I cannot imagine any one can get any tolerable Idea or Notion, what the make of so wonderful a Fish must be that has such an admirable quality as to buoy himself as Pliny says, ex alto mari from the bottom of the Sea, and make himself to swim and sail upon the top of the Water, and at pleasure, or for fear presently to sink himself down again to the bottom. This will appear so much the more wonderful to one that shall consider the great pressure of the Water at the bottom of the Sea, and in how differing a stae of compression this Animal must be at those two places, and by what power it becometh able to make itself so light at the bottom to rise and seem half out of the Water, and yet presently so heavy as to sink down to the bottom, and this without Finns or Tail to move itself. Now as this Property is peculiar to this Fish only, so is the makeof the Shell differing from all the Species of Nature besides, and as I conceive is the Engine by which he performeth this admirable Exploit; for the whole Shell is divided into a multitude of Cells or Cabins separated and distinguished one from another by several Diaphragmes or Partitions without any other perforation, save one small one, through which passeth a small Pipe, which I take to be the Gut of the Animal; this Gut doth not fill a two hundred part of the Cavity through which it passeth, and the remaining part must either be filled with Air or Water. Now if it be filled with Water, as probably 'tis, when he sinketh himself to the bottom, 'tis prety hard to conceive how he filleth it with Air under so great a pressure and at such a distance from it as to buoy himself up, unless it be caus'd with such a fermentation of the Excrements of the Gut, or other Juices of the Body as doth produce an artificial Air, which serves for that purpose; which seems to me to be the true Cause, especially since I find Gulielmus Piso to add this Remark to his History and Description of it. Cum damno meo Plinii Discriptionem verissimam esse compertus sum namdum talem pisciculum (speaking of the Nautilus of China) in mari captum imprudentius manibus meis contrectassem, tantus ardor manum invasit, tanquam si aqua ferventi suffusa esset, & nisi apposito statim allio conraso cum aqua mihi ipse subvenissem, procul dubio præ dolore in febrim incidissem: Unde ego ipsum piscem de Holothuriorum esse genere contenderim, ut quæ omnia in maria fluctuantia, earn aerem calorem attrectantibus inurunt quod & fallacissimi omnium mortalium Chinenses noverunt, qui ilia Orjza miscent, ut liquorem suum Destillatitium (quem Arac hos hie vocamus) tanto callidius reddant, pernicioso invento, quod hinc miseri nostri Socii navales, sanguinis sputam, phthisin, marasmum deniq & ipsam tandem mortem incurrant. By which it plainly appears, that the Juices or Excrements of this Fish are of a strange fermenting or burning Nature which may be the cause of so singular and wonderful an Indowment, which whether it be so or not, I could heartily wish that some Person curious in Anatomy that has the opportunity of meeting with them alive would give us a more accurate Description of its external and internal Formations and Qualifications.


  But to leave this Digression, which I have the longer insisted upon to shew the great imperfections of the Descriptions of the Species of Nature and their Qualifications and of the varieties of them (for that I have seen two Species of this sort not described or mentioned in any Author) and of how great use a good Collection and Description of them would be, as particularly concerning this very Fish I shall have occasion shortly to mention. To leave, I say, this Digression, we may from this perceive how little able we are from the want of this Knowledge and Collection, to conclude, that because we do not already know a Fish or Shell exactly of the shape of this or that Cornu Ammonis, therefore that it could never have been any such Shell, since it then cannot presently be proved that there is at present, or ever was any such Fish in being, which some possibly too confident of their Omnisciency may Object, because they know none such themselves, or have read of them; and therefore that there is more reason that such Arguments as are drawn from the 341 examinations of the Substances, and the Characteristicks of the Form should be of sufficient evidence to evince that these Bodies that have these Qualifications could not be formed but for such purposes, as those Animals which we are informed of, we know have all parts fitted for each singular and surprizing use designed; for it is certain that Nature doth nothing frustra, but manifestly with an admirable and wise design, the truth of which Maxim will more and more evidently appear, the more the Works thereof are curiously examined and searched into; and no unprejudiced person that thoroughly examins them can fail of being convinc'd of the Truth and Certainty thereof, there being such a Harmony, Consent and Uniformity, as I may so speak, in all its Operations, and a gradual transition from one to another, that it is evident that all these kinds of Petrifactions have been moulded by some Animal or Vegetable Substance, as by Shells, Bones, Teeth, Fruits, Woods, &c. and that many of them are the Substances themselves, yet unaltered.


  Now this being proved or granted, which I conceive the inspection and examination of the things themselves will most powerfully effect; it must follow as a Consequence of that Phænomenon, that all parts almost of the present Earth extant and appearing above the Sea, have been for some considerable time under it, and covered therewith. Since I conceive there is scarce any Country in the World where these Monuments of Antiquity, these Medals of Nature, or these Sea Marks and Evidences are not to be found either above, or at some depth under Ground, and some not very deep; particular Testimonies of which Truth I have collected many out of the few Natural Historians I have had the opportunity to peruse since I have had this Notion; and I doubt not but that abundantly more may be collected even out of Books. But inquisitive Naturalists, if it were made an Head of Inquiry, would questionless meet with multitudes of other Instances almost every where not as yet handed by any Historian, of which truth I have been assur'd by many Testimonies from other Persons; but of this I have spoken already sufficiently.


  From the comparing of which Evidences with several other pertinent Circumstances that may be observ'd may be deduced Conclusions very instructive as to the preceding and subsequent State also of this World. Nam Res accendunt lumina Rebus, and the understanding the History of the Course and Progress of Nature preceding will afford sufficient information of the Method of proceding, which in most things we may find to be very constant, uniform and regular. By such means we have arriv'd to the present Knowledge of Celestial Motions, and by the like, to that we have of the Motions of the Seas and Winds, and tho' none of these are yet come to their highest perfection, yet Inquiry, and Ratiocination, and Comparison will carry us much further towards that end, which the comparison of the present state thereof with what it was two or three hundred Years since, will give us good reason to hope.


  It remains then to inquire by what means these prominent Parts of the Earth which at present are dry Land, came to be so, since by these Testimonies it is, I conceive, evident that they have been for some time under the Water.


  


  And here in the first place I think it will be evident, that it could not be from the Flood of Noah, since the duration of that which was but about two hundred Natural Days, or half an Year could not afford time enough for the production and perfection of so many and so great and full grown Shells, as these which are so found do testify; besides the quantity and thickness of the Beds of Sand with which they are many times found mixed, do argue that there must needs be a much longer time of the Seas Residence above the same, than so short a space can afford.


  


  Nor could they proceed from a gradual swelling of the Earth, from a Subterraneous fermentation, which, by degrees should raise the parts of the Sea above the Surface thereof; since if it had been that way, these Shells would have been found only at the top of the Earth or very near it, and not buried at 342 so great a depth under it as the Instances I mentioned of the Layer of Shells in the Alps buried under so vast a Mountain, and that near the Needles in the Isle of Wight found in the middle of an Hill, could not rationally be so caused.


  


  Nor could it proceed wholly from a washing of the Water from off the Face of those parts of the Earth, for the same Reason, for how should the Mountain come to be placed on the top of them.


  Now, if after all these topicks of Proofs, there shall yet remain some who will not allow any of them to have been Shells, because they are found in the middle of Stone; I have, as a suppliment, added my Observation of the Place where, and the Manner how they may be observ'd to be so inclosed into the Body of a solid Stone, namely, at a place near the Needles, at the West end of the Isle of Wight.


  


  With such now as shall not think all, or any of these convincing Arguments to prove them Shells, I cannot, I confess, conceive what kind of Arguments will prevail, since these sensible Marks are, in all other things, the Characteristicks and Proofs by which to determine of their Nature and Relation, and why they should not be allow'd to be so in this particular Case I cannot well conceive.


  


  The great scruples I find are these; First, That they know not how they could come to be placed where they are and have been found; some Conjectures at which I shall after shew.


  


  And, Secondly, That many, nay most, of them are of somewhat a differing Shape, and of a much great Magnitude than are the Shell-Fishes of the like Animals to be found upon the Coast of Portland, or near the places where they have been found; and indeed against this my Hypothesis or Assertion I find none more pressingly urged than this, that there is not one to be found either in the Seas near those Parts where such are found, nor in any part of the known World, any such Animals or Vegetables as those which are supposed to have afforded the Substances of some of them, or the Moulds of some other; and particularly it has very much been urged upon the Consideration of the Petrifaction or Cornu Ammonis taken out of the Quarry of Stone in the Isle Portland, whether it could be reasonably supposed that ever there were in the World a Species of the Nautilus of this shape, and of so vast a bigness, of which it is supposed the World has not afforded an equal in a living Species. And I perceive that the very supposition is looked upon as very extravagant and ridiculous. However, it may be possibly worthy some Mens Considerations to inquire, First, Whether there may not yet be found in the World many Species of Shell-Fish they have not hitherto heard of, or seen in the Writings of Natural Historians, or in relations of Voyages, or by their own Experience.


  Secondly, Whether the exceeding greatness of this Shell be a sufficient Argument to conclude it ridiculous to suppose, that there could be a living Fish that might fill so great a Shell, since I shew'd the last Day out of Maudelslo and Olearius's Travels, an instance of Oysters found in Java, that seem'd much to exceed this Magnitude: And possibly some here present may have seen, as well as my self, the great pair of Shells in the Musceum Harveanum before the Fire in 1666. And that the Shells of a Pinna Marina are now to be seen in this Repository, which exceed the common bigness of a Muscle as much as this Cornu Ammonis doth the smaller sorts of Nautili, and varieth also as much from them in Shape: And that hotter Countries, such as are in the Torrid Zone, produce Turtles or Sea Tortoises, abundantly more exceeding the smaller sorts of these of colder Regions, of which there are Testimonies enough to be had both from Natural Historians and Travellers, which it were necessary I could produce.


  


  But because it may 343 be upon this Head further Objected, That all those extraordinary great Species are the productions of the Torrid Zone, or the hotter Climates, and not of the colder, and such as lie so far remov'd towards the Poles as Portland or England do, about which there are now no living Fishes to be found that any wise come near to that Magnitude, but are of much smaller size and of different shapes.


  Therefore before the Opinion be wholly rejected, I would desire them to consider, whether it may not have been possible, that this very Land of England and Portland, did, at a certain time for some Ages past, lie within the Torrid Zone; and whilst it there resided, or during its Journying or Passage through it, whether it might not be covered with the Sea to a certain height above the tops of the highest Mountains. And further, how deep this may have lain below the Surface of the Sea, when it might have been in that Passage, and how long time it may have spent in such a state, and how long since it may have been emerged. Such as are better versed in ancient Historians than I ever have been or hope to be, may possibly resolve some of these Doubts, or at least may prove the impossibility thereof, which may save further trouble of inquiry: But if after inquiry it should be found that Natural History is defective in that particular, then I will indeavour to see what Helps and Histories will be pertinent towards the determination of these Queries.


  And in order to determine the Possibility or Impossibiblity of this Matter, I could wish it were well considered further, whether the Superficies of this Ocean be equally distant from a Central Point in the Bowels of the Earth, and whether any other perpendiculars to the Surface thereof, besides those of every single Parallel, and its Poles, do tend to any other Point of its Axis; and if there should be found more than one Point, then what are the limiting or terminating Points of a Line of such Points; that is, at what distance they must be from one another, or from a Central Point? This I mention'd in two of my preceding Lectures, the one read about ten or twelve Years since, and in the other about two Years since; in both which I indeavour'd to shew that the form of the Earth was probably somewhat flatter towards the Poles than towards the Æquinoctial, since which I have met with some Observations that do seem to make a probability in my Conjecture and Hypothesis.


  The Antipodes were once thought a Chimera, length of time hath made that notion more reconcileable to Sense and Reason; these may possibly at first hearing appear much more extravagant, and Time that brings all to Light, may possibly evidence them to be nothing but Chimcera's; I will not prejudge, or pre-possess, but leave them to their Fortune. However it were desirable by the Experience and Inquiry of a short time to dispatch and hasten the Growth and Ripenings of the Productions of Nature, since the Experience and Duration of a Man, whether he looks forward or backward, is very short in comparison of what seems requisite for this Determination; his Sight is weak and dim, his Power and Reach much shorter, yet may it be worth considering (tho' he cannot lengthen or prolong his limited time either past or to come), whether by Telescopes or Microscopes he may not see some hundreds of Years backwards and forward, and distinguish by such Microscopes and Telescopes Events so far distant both before and behind himself in time, as if close by, and now present? And whether by Instruments he may not extend his Power, and reach things far above his Head, and far beneath his Feet, in the highest parts of the Heavens, and the lowest parts of the Earth; for could he perform things of this Nature and Quality as they ought to be, he would lengthen his Life and increase the injoyments thereof by a multiply'd and condens'd knowledge of times past, and of times also yet to come.


  But before we come to this last Expedient, I could wish we had a good Account and Collection of what Histories pertinent to this, or any other Natural Inquiry are to be found in Printed or Written Authors, which I conceive is yet a Desideratum; and that this is possible to be so I shall mention one Observation, tho' not pertinent to this present Enquiry, yet to another which I have read formerly before this Society, viz. about the Chinese Character and about the Chinese Printing. Inquiring then about Tartary 344 and China, upon occasion of the Discourse that was here lately made, I found that in Purchas his Pilgrims is a part of the Works of Roger Bacon publish'd, whereby I find that he so long since knew they had a way of Printing, (Page 58. Part 3.) and had a better account of their Character than any one, or all we have since that time. Sciendum quod a principio Cataiæ Magnæ Nigræ usq; ad sinem orientis Sunt principaliter Idololatræ sed mixti Sunt inter eos Saraceni & Tartari & Nestoriani, qui sunt Christiani imperfecti, habentes Patriarcham suum in oriente. This Cataia magna nigra is one of the North Provinces of China, and the Patriarcha is the Lamos mention'd in the Voyage of Verbiest.


  Jugres qui habitant in terra ubi lmpertor moratur,----Sunt optimi Scriptores, unde Tartari acceperant Litteras eorum & illi Sunt magni Scriptores Tartarorum & Scribunt a sursum in deorsum & a Sinistra in dextram, multiplicant Lineas & legunt. Zebeth Scribunt sicut nos & habent figuras Similes Nostris. Tanguæ Scribant a Dextra in Sinistram sicut Arabes & multiplicant Lineas ascendendo. Cataii orientales Scribunt cnmpunctorio, quo pingunt Pictores, & faciunt in una figura plures literas comprehendentes unam Dictionem, & ex hoc veniunt Characteres qui habent multas Literas simul. Unde veri Characteres & Philosophici sunt, compositi ex Uteris & habent sensum Dictionum. Thus much concerning the Character, where I shall note only by the bye, that both the Jugres and Cataians, those of Tebet and Tangut, may be said to write all the same way with us, for that they differ only in the Position of the Page as to the Eye when read or writ. Next, as to the use of Printing, he says in the same Page, speaking of the Money of the Cataians. Istorum Cataiarum moneta vulgaris est charta de bombasio in qua imprimunt quasdam Lineas. This I suppose he took in part out of the Voyage of Gulielmus de Rubriques, a French Frier, who wrote an account of his Travels into those Eastern Parts to the King of France, and for divers Reasons I believe it to be a very true Relation, for I find in the thirty sixth Chapter of his Book as follows."The common Money of Cataia is Paper made of Bombast the length of an Hand, upon which they imprint Lines, like the Seals of Mangu, they write with a Pensil wherewith Painters Paint, and in one Figure they make many Letters comprehending one word. The People of Thebet write as we do, and they have Characters very like ours. They of Tangu write from the right Hand unto the Left, as the Arabians, and multipy the Lines ascending upwards. Jugur, as aforesaid from above downwards." This is very much the same with Roger Bacon, whereby we had above four hundred Years since a hint of the Chinese Printing; as also that the Chinese Characters were compounded of certain Elements, which expressed both a literal and philosophical Word. I have one Observation more to add before I leave this Digression, and that is in answer to another Objection which was made against my Conjecture of the deducing the Name of Cornu Ammonis, or Sand Horns from a probability that they might possibly be found in those Sandy Deserts of Pentapolitana in Africa, now call'd Barca, which lieth West of Ægypt, between that and Africa Minor, almost opposite to the Morea of Greece, a large and barren sandy Desert, troublesome to be travailed in, by reason of the instability of the Footing, and for that the Sand is thrown to and fro by the Wind, in the midst of which stood the Temple of Jupiter Amnion whose Effigies was adorn'd with Horns supposed to be Rams Horns, but I conjectur'd they might possibly be the resemblance of those petrify'd Nautili, found in that Sand. To this Conjecture I have only this to add, First, That Lucan in the describing this Idol, calls him Corniger, which seems to argue, that the Statue had Horns. But which seems more to agree with my Conjecture, is what is related of the form of this Idol by Curtius, that it was without the form of any Creature, but like a round Boss or Navel, (Umbilicus is the word) beset with Jewels; this was carried in Procession by the Priests in a guilded Ship hung with Bells on both sides, &c. by which it should seem that the very Idol itself was nothing but such a Nautilus Petrify'd, as I have produced, beset round with Jewels for ornament, and carry'd in a Ship possibly as a Hieroglyphick, to signifie the manner of some eminent Deliverance of that Country from a former Flood, or the use of Ships in that place, whilst an Island and that Desert was cover'd with Water. But this is only Conjectural, which I submit to further examination.


  But to leave this 345 Digression and proceed. I say, it were very desirable in order to the solution of this and divers other Inquiries in Natural Philosophy; that we had a Collection of such Observations as are to be found, already made and recorded in Natural Histories, to see what Light such Histories would afford, which may be perform'd by the joint Labour of many Persons who would peruse and collect such Matters; but possibly it may be believ'd that little can be found pertinent to this Inquiry, as indeed I fear there will be no great matter; yet Pliny in the tenth Chapter of his thirty sixth Book takes notice of a matter which is not altogether impertinent, affirming, that an Obelisk set up by Augustus for shewing the length of the Day, was found after some time to go false.


  But upon this I build no great matter, and I fear the ancient Observations will in general help us no great matter, though they may give us cause of suspicion, as particularly concerning the Latitudes of Places, of which Mr. Vernon takes notice that the present Latitude of Athens is near two degrees differing from that assign'd it by Ptolomy, which is remarkable, it being of a Place so eminently known in former Ages. But upon neither of these can much be built as to the accuracy of determining such a motion; tho' they may serve well enough for hints for Inquiry farther conerning them. Monsieur Pettit has also written a Treatise to prove that the Latitude of Paris is differing from what it was formerly. Scaliger also had a notion of some such matter, but I cannot tell what he would have, nor do I believe he well knew himself. The place is quoted in Chilmedes English Edition of Hues de Globis; others also have mention'd it, but none have determin'd it or brought it to a certainty. I did therefore upon this occasion, where I am discoursing concerning the general Form and the proprieties or Motions of this great Body of the Earth, think fit to insert it as a thing worthy of determination; since 'tis not improbable but that there may be some such motion of the Earths Axis as may alter both the Latitudes of Places, and also the position of the Meridional Line. And that this may not seem so absurd, we may consider the alteration of the Axis of the Earth in respect of the fixt Stars long since discover'd, and the variation of the magnetical Axis discover'd first about fifty Years since by some of the Professors of this Colledge.


  


  But now the Question is how these general Queries can be determin'd, that is, First, Whether there be any alteration of the gravitating Center of the Earth.


  


  Secondly, Whether the Body of the Earth be of a true Spherical or Oval Figure, and thence whether it hath one or infinite Centers of Gravitation.


  


  Thirdly, Whether the Axis of its Rotation do change its Situation or Position in respect of the Parts of the Earth; and thence, Whether the Latitudes and Meridional Lines of places do differ in process of time, and if so in the


  


  Fourth place to determine What is the particular motion that causeth it, and by what steps it hath devolved for the time past, and will proceed for the time to come.


  III. Lecture No. 4. (1687)


  The CONTENTS.


  THE beginning of this Lecture being lost I cannot certainly find when it was read but judge it preceeded that which I have here placed after it. It contains several Positions to solve the Phænomena before-mention'd relating to the great alterations of the Figure and Motion of the Earth: Of these there are enumerated fifteen; tho' this be proposed only as an Hypothesis, yet the Author thinks it deserves examination before it be wholly rejected, the discovery of Truth being his only aim: And adds, That 1st. 'Tis not impossible for three Reasons. 2dly. 'This no more Folly to invent this Hypothesis, that 'twas to invent several others. 3dly. 'Tis not only possible but probable. He inlarges upon the Proof of two of them, viz. The prolated Spheroidal Figure of the Earth and Sea, and the variation of the Axis of Rotation.


  R. W.


  MY First Proposition 346 then is this, That we should suppose First, That this Globe or Ball of the Earth was carried round the Sun in the plain of the Ecliptick, making an entire Revolution in that Plain once in a twelve month, and thereby making the Sun to appear to pass continually in the Ecliptick Line, as Pythagoras, Aristarchus Samius, Copernicus, &c, have supposed.


  


  Secondly, That this Globe or Ball whilst it maketh one such Revolution, is likewise whirled round three hundred sixty and five times, and about 1/4 upon an Axis, or imaginary Line passing through, or near the Center thereof, which Axis, is all the while kept in an Inclination to the said Plain of 23 1/2.


  


  Thirdly, That this Axis doth continually keep a Parallelism to itself very near; all which Axes at present respect a Point in the Heavens, not far distant from the last Star of the Tail of the little Bear call'd the Pole-star, but heretofore 'twas at a greater distance from it.


  


  Fourthly, That this Axis doth, in process of time, vary its respect to that Star or Point of the Heavens, and by degrees proceed nearer towards it, not directly, but in a Circle parallel to the Ecliptick, or whose Center is the Pole of the Ecliptick. Thus far I take the same with the Hypothesis of Copernicus and his Followers. But


  


  Fifthly, I suppose yet further, that the Axis of the Diurnal Rotation of the Earth had also had a progressive motion, and hath, in process of time, been chang'd in position within the Body of the Earth, and consequently that the Poler points upon the Surface of the Earth, and have alter'd their Situation; so that the present Polar Points have formerly been distant from those Poles that were then; and consequently that those former Polar Points are now remov'd to a certain distance from the present, and move in Circles about the present.


  


  Sixthly, I suppose that the Form of the Surface of the Water at least, is, and hath been, ever since the duration of the Earth, of an Oval Form, whose longest Diameters lye in the Plain of the Æquinoctial, and whose shortest is the Axis itself of the said Rotation.


  


  Seventhly, As a Consequent of this I suppose the Center of Gravity of the Earth to be drawn out into a Line into the Axis thereof, and consequently into infinite Centers, there being one for every Parallel Line upon the Surface of the Earth, and that no Perpendiculars but those of the Poles and Æquinoctial, respect or tend directly to the Central Point, but that all the Perpendiculars from the other Parallels respect certain Points in the opposite Parts of the Axis which are so much the further remov'd from the Center by 347 how much the nearer the Parallels approach the Polar Points; which Points of Gravitations and Position of Perpendiculars in respect of the Axis, may be determin'd both a Priori by Theory, and also a Posteriori by Experiments or Observations.


  


  Eighthly, As a Consequent of these, I suppose, that in process of time there will be caused an alteration of the gravitating Power and Tendency of the Parts of the Earth, both Solid and Fluid, and that according as the Positions of them are alter'd in respect of the Polar Points, either present Precedent or Subsequent, there will be caused in the


  


  Ninth Place, and indeavour of sliding, subsiding, sinking and changing of the Internal Parts of the Earth, as well as External, tho' the latter will be more powerful, as being more affected by the Rotation thereof; and this may cause in the


  


  Tenth Place, an alteration in the Magnetical Power and Vertue of the Body of the Earth, especially of such Parts as are more loose and of a more fluid Nature.


  


  And In the Eleventh Place, may be a cause also of some of those Tremores Terræ, or Earthquakes, which have in all Ages been in the Earth, tho' we have no Histories or Records that have preserved the Memory of them, but only such Signs and Monuments as they have left by the unequal ragged and torn Face of the Surface of the Land and Bodies that are discovered; which proves that they had some time an other Position than they are found to have at the present.


  These two last notwithstanding I do not suppose the only causes of these Effects of Earthquakes, no nor the Principal, but only as concurring and adjuvant Causes which may have their Effects in some measure, but how far and how powerful they may be supposed, will be proper to be resolved under the Heads of Magnetisms and Earthquakes, and more especially under that of the Air. The same Principles or Suppositions will also produce in the


  


  Twelfth Place; a more than ordinary swelling or rising of the Sea in those Parts which are near the Æquinoctial, and a sinking and receeding of the Sea from those which are near the Poles; so that as any Parts do increase in their Latitudes, so will the Sea grow shallower, and as their Latitudes decrease, so must the Sea swell and grow high; by which means many submarine Regions must become dry Land, and many other Lands will be overflown by the Sea, and these variations being slow, and by degrees will leave very lasting Remarks of such States and Positions, in the superficial Substances of the Earth.


  


  And hence also will follow in the Thirteenth Place, a great alteration and variety of the Productions of those Parts which are thus alter'd in their Position, whether they are parts of the Sea or parts of the Land; for as there seems to be somewhat which is peculiar to this or that Soyl or Spot of Land whereby this or that Animal or Vegetable doth grow and thrive and increase both in Quantity and Quality, and the contrary: So is there also somewhat in the Climate and Position to the Sun and Heavens, which doth as powerfully at least, if not much more, affect the Productions, Propagations, &c. of Plants and Animals. And as 'tis a known Observation, that in the same Country, this or that Field, or Soil is more effective for this or that use; so 'tis as well known that the transplanting of animate Subjects to differing Climates, tho' the Soil seems of the same Nature, doth as effectually co-operate in the changing or alteration of them. And hereby a fruitful Land may be turned into Barrenness, and be made unfit for Productions as well as Barren and Useless may be made Fruitful; for that the Temper and Constitution of a Soil may be such as to be fit for many purposes in some Climates, which in others is fit for nothing.


  From hence 348 also will follow in the Fourteenth Place, That many places which by degrees are made Submarine, will be cover'd with various Coats or Layers of Earth; so that the former Surface of it, when Land will not only be drown'd with Water, but buried under Earth; for that, as the parts of the Land, are continually washed down, and by the Rivers carried into the Sea, and there deposited in the Submarine Regions, so much more powerfully and plentifully are the higher parts of the Submarine Regions by Tides, Currents, and other Agitations of the Water, removed and transported into the lower, partly by sinking out of the muddy Water, but principally by tumbling and rowling down from the higher, which sorts of covering or burying Earth must be posited in certain Layers or Stratifications of divers kinds of Substances, according to the nature of those which are this or that way brought thither, and there deposited. Hence also it will follow, that the Earth itself doth, as it were, wash and smooth its own Face, and by degrees to remove all the Warts, Furrows, Wrinckles and Holes of her Skin, which Age and Distempers have produced.


  


  And hence in the Fifteenth Place will follow, That such Regions as have for a time been Submarine, and produced Substances of Animals or Vegetables proper for them, when they come to be dry Land and to lye above the Waters, must produce Animals and Vegetables proper and peculiar to that Soil, Element and Climate they are then furnish'd with; preserving in the mean time the Characteristicks and Marks of the former Qualifications, when in another Condition.


  


  But some possibly may be ready to say before a thorough examination, that this is only a supposition, and that there are no such Phænomena as here are put for the Supposition: Others, that 'tis foolish to make an Hypothesis for the solving of any one Phænomenon. Others may possibly demand how comes this to be now discover'd, which none hath hitherto known? Or how is this to be proved? By what History? By what Signs and Tokens? I must leave every one to his own freedom to judge as he sees cause, and censure as he pleases; however, I conceive it ραον μωμασθαι η μεμεισαι easy to play the Momus or the Mimick. Sed siquis quid rectius istus noscat, candidus impertiat. But if he know better let him not, hold his Tongue but tell us. I shall not impose on any; I propound it only as a Hypothesis, and have shewed what will be the Consequences of it, whether there be Phænomena answerable to be observ'd let it be examin'd; and let there be produc'd another Hypothesis that will solve the various Phænomena that are to be every where met with better; for that I have no farther design in propounding it than to have it strictly examin'd, and in order thereunto to have such Observations made and taken notice of for the future as may ascertain the Truth whether for or against it.


  Yet give me leave to add a word or two, before I wholly leave it to its Fortune.


  First then, I say, That what is here supposed is not impossible. First, 'Tis not impossible from the Natural History now to be met with the things supposed; for that all things may be the same as they now appear, and yet this may be true; for no one Phænomenon, that I can think of, is contradicted by it, either fetch'd out of ancient Histories, or yet Collected by present Observation. As there are no Observations of Latitudes, or fixed, accurate meridian Lines, or Eclipses for the Oval Shadow of the Earth, or Mensuration of Degrees to find their difference in differing Latitudes. Nor Secondly, Is it impossible from the Nature of the things supposed, for that there is as yet no certain Cause assigned, why the Earth doth move upon the Axis, it now doth, and not upon another, nor why it should always continue and remain the same without change, contrary to all other motions in Nature. Nor is it impossible because not discover'd before, which yet is more than can be positively proved; for if so, then would Magnetical Motions fall under the same Censure, as also, Optick-glasses, Guns, Printing, and other new 349 discoveries. And by the same Argument the Motion of the Sun, and Jupiter upon their Axes, the Reality and Revolution of the Satellites of Jupiter and Saturn, the Ring of Saturn and the Belts of Jupiter, and the like might be condemned.


  Secondly, I say for it, that 'tis no more folly to invent new Hypotheses to solve Phænomena in the Earth, than it was in Pythagoras, Ptolomy, Copernicus, Ticho, Kepler, and others in the Heavens; for that each of them conceiv'd by such Hypotheses to solve the Phænomena more agreeably to the other appearances of Nature; whereas yet no one of them has hit the right I conceive, and I shall, I hope, in due time demonstrate.


  But in the Third Place, for Affirmative, I say, 'tis not only possible, but probable, and altogether consonant and agreeable to the rest of the Works of Nature, and even to the very Constitution and Phænomena to be observ'd upon the Earth itself.


  And First for the Oval Figure of the Sea and Body of the Earth in some measure. If the gravitating Power of the Earth be every where equal, as I know no reason to suppose the contrary, then must this Power be compounded with a contrary indeavour of heavy Bodies to recede from the Axis of its Motion, if it be supposed to be mov'd with a diurnal Revolution upon its Axis, and consequently a part of the gravity of such Bodies towards the Center must be taken off by this Conatus, which is every where oblique, but only under the Æquinoctial, which must therefore most diminish its Gravitation, and consequently the gravity will act the most freely and powerfully under the Poles, and the more powerfully the nearer the Bodies are plac'd to those Poles; and that Phænomena do answer to this Theory, has been verify'd, first by Mr. Hally at St. Helena, and since by the French in Cayen, and now lately in Siam, in all which places it is affirmed, that 'twas necessary to shorten the Pendulum to make it keep its due Time.


  In the Second Place for the Variation of the Axis of Rotation in the Body of the Earth. I say it is consonant to all the other motions of Nature: For first it is found that the Axes of the Ellipses of the Planets do vary a little, I say a little (tho' Mr Street only will have them not to vary at all) because all Astronomers have hitherto affirmed, that they do, and from my own Mathematical Hypothesis I collect the same, tho' it be but a little, yet it is somewhat, since there is some impediment in the Medium. Next there is also a motion in the Nodes, all which are very eminent in the Moon. And again, the direction of the Axis in the Earth is varied as to its respect to the Heavens, which the precession of the Æquinoxes do manifest. Nay yet further, the Axis of the Magnetical Motions which is within the very Body of the Earth, and seems even to go through its very Center, hath, about fifty Years since, been prov'd to vary also somewhat analogous to this which I have supposed, whereby both the Magnetical Latitudes, and Magnetical Meridians have most certainly been varied; which seems abundantly more difficult to be granted than this which I propound, did not certain Observations both here at home and all over the World confirm the truth of Matter of Fact, and that because this doth seem to prove a motion of a Magnetical Core or Magnetical Globe of the Earth, within this outward earthy and watery Shell; whereas this which I suppose is nothing but a progression of the Axis of Rotation, which may be caus'd by the visible accidental Mutations of the outward and superficial Parts, as well as by other unknown alterations which may succeed within the Bowels of the Earth. So that 'tis very probable that there is some such motion of the said Axis, since we are certain both of outward and inward changes.


  It only remains then Positively and Experimentally, or Historically to prove the Reality thereof. Now the motion of the Mutation thereof being but slow, as I conceive, and the Observations of the Antients Recorded in Histories necessary for this purpose, being so unaccurate and uncertain for such a determination as this, I fear they cannot be rely'd upon; but whatever shall be alledg'd as a proof of this Theory, will be attributed to a fault in the Antient Observation, as that Ptolomy; puts the Latitude of London 52 10 and the longest Day 17 Hours. Nor will I insist on the Latitude of Athens 350 found by Mr. Vernon, to differ near a Degree: Nor on the Latitude of the Herculean Streights, which varies as much from the present, as that of London, tho' all these were remarkable places, as was also Constantinople; but rather rely upon Observations to be made for the future; the way of performing which I shall treat of hereafter, whereby I shall shew, how, in a short time, the same thing may be determin'd as well as by so long a time.


  IV. Lecture No. 5. (1687)


  The CONTENTS.


  THIS Lecture was read Feb. 2, 1687, and contains the the Confirmation of what was offer'd in the preceding. 1st. As to the superficial Figure of the Sea; and for this purpose he proposes some Experiments, the success of which was shewn to the Royal Society; and next several Observations are brought to the same purpose, which are ranged under two Heads, 1st. Consequential Proofs. 2dly. More immediate Proofs. 2dly As to the alteration of the Axis of the Earth's Rotation.


  R. W.


  WHat I propounded 350 the last Day by way of an Hypothesis, may possibly be look'd upon not only as very extravagant, but very improbable; from the last of which I hope I did then clear it; and as to its extravagancy, I hope I may be able to shew, that there have been suppositions altogether as extravagant, which yet have not only been made, but accepted and imbraced, and for many Ages as stifly defended as the most probable. My Instance shall be in the Ptolomaick Hypothesis of the Heavens, which, that you may the better judge of, I have here a Book to shew the whole Design and Intrigue of it, in which the same and all its parts are most curiously delineated, whereby all the Wheel-work may be at once discover'd; and if it be desir'd to be made in Clock-work, I have another Author that shall give the bigness of the Wheels, and the number of the Teeth and Pinions necessary to accomplish the same in Clock-work: And yet when all is done, there will want as many more to make out all the irregularities of appearances exact; the reason of which proceeded from one false Principle, that one Body was capable of no more than one simple motion, whereas in truth there is no body mov'd but is capable of, nay, actually mov'd by thousands.


  But it may possibly be said that this Hypothesis was the Product of an Age not so inquisitive and able to judge as the present, which will hardly be impos'd on with such improbabilities; nor was all this clutter thought necessary at first, but the maintainers of that Opinion, to make out the appearances, as well as they could, have since found it necessary to help out the first Invention by additional Expedients; and if these were sufficient, I conceive it might yet be an acceptable Hypothesis, tho' we have no Medium to prove that there is any such thing in Nature as a Solid Orbe, or a moving Genius.


  The like favour I hope may be allow'd to what I propound, if upon due examination the Phænomena are answerable to what the Hypothesis does hint.


  Now what would be consequential to what I have propounded, I shew'd the last Day; it only now remains to examine whether Phænomena do answer.


  


  First then to determine whether the Figure of the Sea from North to South be Oval, swelling towards the Æquinoctial and depress'd towards the Poles, it will be necessary to make some few Trials, Observations and Experiments.


  And First for Experiments that may be made here. Let a Bowl or Bubble of Glass be made and melted in a Lamp, and when so melted let it be blown into a hollow Ball or Bubble, which will naturally form and Shape itself into a round and Spherical Body, especially if the Substance be of an equal thickness and equal heat, which let be examin'd; then let the same be melted again as before, and as it is blowing, let it be mov'd round upon the Pipe, by 351 which it is blown, by a pretty quick Circular Motion, and you will find that instead of the Spherical Figure it will receive an Oval one, such as I suppose the Surface of the Sea to have. This Experiment I shall by and by shew here (which was accordingly done).


  Now in this Experiment here are evidently two kinds of Powers that cooperate in the production of this Form: The first is that of the Congruity of the Matter, which, as I have many Years since in a small Treatise, Printed in the Year 1660, proved, doth shape the Glass into a true Spherical Figure, and so maketh every part to indeavour towards the Center of the whole. The next is that of the vertiginous Motion, which giveth to every part, an indeavour to recede from the Axis of the vertiginous Motion; this driveth the shape of the whole into that Oval Form it receiveth and retaineth.


  The same Experiment may be much better made at the Glass-house, where a greater quantity of Glass may be melted, and that more equally and a quicker Motion may be given, which will make the Experiment the more sensible, the Glass retaining its melted heat much longer. Besides, it may be there tried with a solid lump of Glass which will receive the same Figure from a vertiginous Motion about the Puntilion. And again, to make the Glass Oval the other way, the same is whirled round with a motion wherein the Puntilion is made the Radius of the vertiginous Motion.


  A second Experiment to shew that the Water doth naturally recede from the Poles towards the Æquinoctial is this. Take a round Dish of Water, and let it be set upon a Stand where it may be gently mov'd round upon an Axis passing through the Center of the Dish perpendicularly; first observe the Surface of the Water when it stands still without motion, there you find it smooth and horizontal; then move the stand gently round by degrees, till you find the Water begins to receive the motion of the Dish; then examine the Surface thereof and you will perceive the Water to sink in the middle, and to recede and swell towards the Circumference of the Dish: And the better to satisfie you I have prepared the Experiment which I will by and by shew. The Experiments are plain and common, yet I humbly conceive not less instructive to the present Controversy, than the most pompous and more chargeable Experiments.


  


  This last Experiment doth hint, that the Convexity of the Sea near the Poles of the Earth must necessarily be much flatter than elsewhere, and not only less Spherical than the rest of the Sea, but possibly plain, nay, beyond a plain, possibly Concave, for that the Water cannot but have or receive from the vertiginous Motion, an endeavour to recede from the Center of that Motion, and the Gravity of the Earth working there more powerfully and freely. But this only by the bye. But which seems more material, I conceive that a Degree of Latitude, if there measured would be very much longer than a Degree of Latitude under the Æquinoctial, of which I shall speak more by and by.


  In the next place then we are to consider what other Observations and Trials will serve to the direct and positive proof of this Hypothesis, That the Figure of the Earth is that of a prolated Sphceroide, not of an oblong Sphceroide, nor of a Sphcere. And those may be ranged under two Heads, First, Such as are consequential Proofs drawn from the similitude in Nature's Operations, on other Bodies similarily affected. And Secondly, Those which more immediately and positively prove the Effects thereof upon the very Body of the Earth itself. The first sort of Observations are to be fetch'd from the Celestial Bodies, such as we are assur'd by Observation have a vertiginous Motion about their Axis, as Hypothetically only we suppose the Earth to have; such are the Body of the Sun Primarily and Principally, which was discover'd by Galileo, and prov'd and perfected by Scheiner; next the Body of Jupiter, which was first found to move about its own Axis, in the Year 1664, and which has since been perfected by Cassini. Now, if by exactly examining the true Diameters of the Sun when we are in the plain of its Æquinoctial (which is in the beginning of June and of December), if I say by Trial, we find that the Diameter per Axin of the Sun is shorter than the Diameter of its Æquator, then there will be a 352 further probability that the like may be in the Earth if it be so mov'd, as is now generally supposed: The like trial may be made of the like Axis of Jupiter though the Trials will be therein more difficult, as being much less sensible, from the smallness of the Difference; however 'tis worth examining, as it will be to examine also the Diameters of Mercury and Venus when they pass under the Sun, tho' we are not yet assur'd of their vertiginous Motion, and if Mons. Gallets Observation may be credited, such a Phænomenon was taken notice of by him in the late transit of Mercury Sub Sole, as appears by his account of the Passage of Mercury Sub Sole, Printed in a Treatise by itself, and in the Journal des Scavans. Now, if this Observation do answer in the Diameters of the Sun, it will afford us also a further information of the Nature of that Glorious Body, and will, I conceive, prove it to be of a fluid and yielding Substance, especially the shining and superficial parts thereof. Trial also may be made of the like Diameters of the Moon, tho' her vertiginous Motion in comparison of her bulk, be the slowest of all we yet know as turning round on her Axis but once in a Month. The like may be made of the Body of Saturn, when the Ring is so posited as that the Diameters that lye in the longer and shorter Diameters of the Ring may be plainly discover'd; what the reason of that Ring may be I shall discourse of elsewhere. These I suppose will be the easiest and soonest made, and if judiciously and accurately perform'd, with a due regard of Refraction, and the true position of the Axis, will give a great probability or improbability to this supposal, but still I confess it will afford no more than a probable Argument either for or against it: However, that probability being very great, and the trial not very difficult; it will be well to make the Observations, especially those of the Suns Diameter, with all imaginable accurateness, which may be done to a very great one, if there be fit Instruments and sufficient Care used therein, so as very many times to out strip all that I have hitherto met with of that kind, the whole method of which will be too long and tedious now to explain; however, if I can procure Assistance, I resolve to try it this following June, which is much the best time of the whole Year to avoid the inconveniency of Refractions, and the true Phænomena thereof I will produce here, without being biassed for this Hypothesis, for which I have no further concern than as it shall be found agreable to the truth of Appearances. Now, tho' I confess also, that I cannot expect that the difference of the longer Diameter in the Sun from the shorter will be very much in regard of the very strong power of Gravity in that Glorious Body whereby it is able to detain all the planetary Bodies in their Orbs from running from him, and even that of Saturn so vastly remov'd; yet when I compare that with the Magnitude of its Body, and the time of its Rotation, I am apt to think that accurate Trials may discover some sensible difference, which I must leave to Trial.


  The second sort of Observations or Trials necessary to prove this Hypothesis, which are direct and positive, and may be truly call'd Experimenta Crucis, according to the Lord Verulam are principally two, which are sufficient to prove it thoroughly, tho' the other should fail; the first is to procure an exact trial to be made of the Time that a Pendulum Clock will keep under or near the Æquinoctial, which is adjusted exactly to the time by the Sun or Stars in a much greater Latitude; or the trial of such a Clock in two places very much differing in Latitude after the Clock hath been exactly adjusted in time, to one of those places; because such a difference if it be found and determin'd will be of sufficiency to determine the proportional co-operation of these two Powers. As for instance, this may be sufficiently examin'd by a Clock adjusted in England, and tried in the Barbadoes; if Care and Accurateness be used in both these places, which I conceive might be easily procur'd by the Favour and Assistance of this Honourable Society. The second which is a much more difficult Experiment, but yet much more positive and convincing than any other, is the measuring of the quantity of a Degree of Latitude upon the Earth, in two places very much differing in Latitude; the one as near as might be towards the Pole, as upon the Ice in the Finniek Gulf, as Monsieur Thevenot proposeth, which might be procur'd by Mr. Hevelius at Dantzick or Dr. Rudbeck at Stockholm in Sweedeland, who might do it himself or 353 procure it to be done at the North end of that Gulf, which would be yet better, and by some Persons in Jamaica, or other parts nearer the Æquator. These last trials, if accurately made, would be undeniable Proofs of this supposition, if it should be certainly found that a Degree in the more Northern Countries were more large than a Degree in the more Southern Climate, and the Experiment with the Pendulum Clocks would likewise more exactly adjust the true Gravity of the Earth consider'd simply without the composition of the vertiginous Motion. And thus much for the first part of the Hypothesis, that the Figure of the Water above the Earth is that of a prolated Spheroeid whose shortest Diameter is that of the Axis of its Rotation.


  


  Next for the examination of the second Part thereof (namely, whether the Axis of its Rotation hath and doth continually by a slow progression, vary its Position with respect to the Parts of the Earth; and if so, how much, and which way, which must vary both the Meridian Lines of Places, and also their particular Latitudes) it had been very desireable, if from some Monuments or Records of Antiquity, somewhat could have been discover'd of certainty and exactness, that by comparing that or them with accurate Observations now made, or to be made, somewhat of certainty of information could have been procur'd: But I fear we shall find them all insufficient in accurateness to be any ways relied upon; however, if there can be found any thing certain and accurately done, either as to the fixing of a Meridian Line on some Building or Structure now in being, or to the positive or certain Latitude of any known place, tho' possibly those Observations or Contructions were made without any Regard or Notion of such an Hypothesis, yet some of them compared with the present state of things might give much Light to this Inquiry. Upon this account I perus'd Mr. Graves his Description of the great Pyramid in Ægypt, that being Fabl'd to have been built for an Astronomical Observation, as Mr. Graves also takes notice. I perus'd his Book I say, hoping I should have found, among many other curious Observations he there gives us concerning them, some Observations perfectly made, to find whether it stands East, West, North and South, or whether it varies from that respect of its sides to any other part or quarter of the World, as likewise how much, and which way they now stand; but to my wonder, he being Astronomical Professor, I do not find that he had any regard at all to the same, but seems to be wholly taken up with one Inquiry, which was about the measure or bigness of the whole and its parts, and the other matters mention'd are only by the bye and accidental, which shews how useful Theories may be for the future to such as shall make Observations; nay, tho' they should not be true, for that it will hint many Inquiries to be taken notice of which would otherwise be not thought of at all, or at least but little regarded, and but superficially and negligently taken notice of. I find indeed, that he mentions the South and North sides thereof, but not as if he had taken any notice whether they were exactly facing the South or North, which he might easily have done. Nor do I find that he hath taken the exact Latitude of them, which methinks had been very proper to have been retain'd upon Record with their other Description. [Here by the bye because it agrees with a former Conjecture, I here proposed, concerning those stupendious Works, namely, that the Core of them was probably some natural Rock cut and shaped fit to be cased or cover'd with another sort of Stone, which was at that time much contradicted, by Affirmations, that the whole Country and Place of their Station was nothing but Sand. Give me leave to take notice that Mr. Graves does affirm, That the great Pyramid is founded upon a natural Rock which riseth above the rest of the Sand, and that the Rooms about the second Pyramid are hewen and shapen out of the natural Rock; and I doubt not but that if they were all examin'd, they would be found to be so and nothing else, which would much alleviate the stupendious Labour and Work of Men that must otherwise have been supposed to be made use of; but this only by the bye.] To proceed then where I left, I say that I conceive it were very desirable for the future, that those I have mention'd, and several other particular Observations, were purposely 354 made for that such would give a great light to judge and make a true valuation of the State and Nature of places and things, which in most Descriptions we find altogether wanting. As among many other things I could hint, I should be very glad to find such a Description of the Nature of the Sand of those Parts as would inform me whether it have not been all a Sea-Sand: I say, not only of this Country of Ægypt, which is so exceeding plain, and so exceeding Sandy, with many cragged Rocks rising out of it; but of Arabia Deserta, and Arabia Petræa. and all the parts near the Tigris and Euphrates, and all the parts on this side of Ægypt, as the Region of Barca and Pentapolitana, and many other which are said to be all smooth and cover'd with Sand; for Observations designedly made, would easily discover whether such Sands had been owing to the Sea, or to some other Cause, which, by some curious Observations I have met with in the Travels of Peter de la Valle and Bellonius, and others, I judge they have. I shall here present you with one of them. Pietro della Valle parte terza Lettera 11 da d'Aleppo Aug. 5. 1625. Vidi per terra molte Conchiglie marine, lustre dentro comme Madre Perle, parte intere, e parte spezzate, che in Luogo tanto lontano dal mare mi marvigliai come potessero trovarsi, vidi anco sparsi per tutto molti pezzi di Bitume, che in quell terreus sulmastro, e che in qualche tempo dell anno per allagarsi d' acqua si genera, del quali ne presi e tengo mostra appresso di me. NB. This Place is betwixt Bassora and Aleppo, in the Deserts of Arabia, fourteen Days Journey from the Sea.


  In English thus, "I Saw on the Ground many Sea-Shells shining within like Mother of Pearl, some whole, some broken, I much wonder'd how they could be found in a place so far distant from the Sea; I saw also scattered every where many bits of Bitumen, which in this salt Earth and Soil is generated and rises upon the Water at some times of the Year, of which I took some, and keep the Specimens by me to shew." Moreeover, I hoped to have found something remarkable to my purpose in the Voyages of Sir George Wheeler, where he hath describ'd Greece and Athens in particular, and all the remarkable places about it, which are Places the best described of any thing of Antiquity, and more especially in his Description of the Temple of the Eight Winds, which is said by Vitruvius to be given to the City of Athens by Andronicus Cyrrhastes, and is remaining intire to this Day, all except the Vane or Weather-Cock at the top. I expected, I say, I should have met with some very exact and curious Observations, which methinks the very design of the place should have hinted, of the true Position of it as to those eight parts or Plagæ mundi; but I find nothing more to this purpose but that each Wind answer'd exactly to the compass, in the mean time not telling what was the variation of that compass at that time or place; however, he doth shew that the Position and Latitudes of places do much differ from what they had been described to us, but then how far we may relie upon antient Observations, will be a further doubt.


  I should be glad that such as are better read in ancient Records would for the future at least take notice of any Observations they meet with which may afford some light to this Inquiry; and so for that Matter I must there leave it; for tho' I could accumulate many Observations which do seem to make for it, yet the uncertainty and unaccurateness of the Observations of the Ancients in this particular make me omit them.


  And so I am reduced at last to such Observations as have been made in latter times, and with more accurateness and diligence, and with better Instruments, and to what may be purposely made with Instruments a hundred times more exact, and with designed and pertinent Observations for this very end; and such Observations will be principally of two kinds, First, Such as examine and state the exact Position of the Meridian Line of places even to a single second, or to a greater accurateness if required. And Secondly, Such as examine and state the true Latitude for that from some few such Observations accurately made, as they ought, more may be proved by seven Years Observations than by seven hunder'd Years Observation of the Atients, nay tho' they were again multiplied by seven. But of this shall discourse in my next.


  V. Lecture No. 6. (1687)


  The CONTENTS.


  THis Lecture was read Feb. 9th 1687, the design of which is to prove that the diurnal Motion of the Earth must cause a recession of the Æquinoctial Parts thereof, and an accession of the Polar, and so make it of the suppos'd prolated Figure, and this is performed by a short and plain demonstration deduced from the Earths diurnul Motion: A principal of Motion premised, viz. That a Body moved will persereve to move with that velocity received ina strait Line; from hence some deductions are made, and a short and plain demonstration that the Figure of the Terraqueous Superficies is a prolated Spheroid, and that gravity tends no where to the Center but at the Poles and under the Æquator; and then the Author desires that Experiments may be made for that purpose. Next follows the proposal of a way to determine by accurate Observation, whether the Axis of the Earths Rotation changes or not.


  R. W.


  IHoped 355 I had by my Discourse at the last meeting evidenced the first part of my Position which I deduced as a Corollary from the diurnal Motion of the Earth, namely, that such a motion must cause a recession of the Sea from the Polar parts towards the Æquinoctial, which must necessarily make the Surface thereof of a prolated Spheroidical Figure. But I perceive some notwithstanding the Experiment, which shewed of the recess of the Water from the Center, do yet doubt of the Consequences thence deduced with reference to the Earth, and seem'd not to be satisfied that the two Methods which I propounded for the examination and determination thereof were sufficient.


  Now that I might not leave any rub behind which might be a stumbling Block at the entrance, I have now prepared a short demonstration of the necessity and infallible certainty thereof, as it is a deduction from an Hypothesis which is now by most Philosophers and Astronomers granted, namely, the diurnal Motion of the Body of the Earth upon its Axis.


  In order to which Demonstration I must premise this principle of Motion, That every Body that hath received, or is moved with any degree of motion if it receives no other motion from any other Body whatsoever, will constantly persevere or continue moved with the same velocity in the streight Line of its tendency infinitely produced. The reason of which is this, that no Reason can be assigned why its Motion should cease where there can be no impediment. Nor is there any reason why it should deflect to any side out of its direct way, since from the supposition there can be no new motion added to it from any other Body. Now this being a Principle will not admit of any other Demonstration than that of Induction from particular Observations in Natural Motions, by which all such Principles are made; for whosoever shall strictly and accurately examine and analyse all local Motions, will find hundreds of instances that after a due analysis is made do sufficiently evidence the universality and certainty of this Principle in all local Motions.


  From which Principle it will follow, that any Body moved Circularly with any degree of velocity (whilst some way continu'd to move about that Center) will at the instant that containing Power is remov'd, proceed to move directly forward in the straight Line of its tendency, which straight Line is tangent to that Circle in which it aquired, or had its imprest velocity; for the conteining Power, which by a continual atraction or otherwise towards the Center, kept it in that Circulation, ceasing, and no other Body whatsoever impressing any new motion upon it (as is supposed in the first Proposition) the Body must continue to move in the streight Line of its Direction without any Deflection, Retardation, or Acceleration.


  From hence it will follow, that the farther it is moved in that Line, the more and more will it recede from that Center of Motion to which it was detained, and that for a short time with Spaces in a duplicate proportion of the times it spendeth, or of the Spaces it passes in that tangent Line, namely, in the proportion of the smaller Secants. This, as shewn by Gelileo and others, I pass over without farther proof.


  Tab. 8, Fig. 1.From hence it will 356 follow, that in all Circular Motions that make their Revolutions in equal times about the same Center, but in Circles of differing Radii, the recess in equal times will always be in the same proportion as the Radii of those Circles, or as the Tangents or Secants of the same Angle at the Center; this will be plain by the Scheme, where a represents the Center of the Motion, eg, di, cl, &c. Similar Arches of different Circles on the same Center a, the Bodies placed in b, c, d, e, are put to pass their respective Arches bn, cl, di, eg, all in the same time; now the Tangents ef, dh, ck, bm, being in the same proportion with their respective Radii, and their respective Secants, their respective receding from the Center a, will be in proportion to their Radii .


  Hence it follows, that the recess of the Parts of the Earth from the Axis of the diurnal Rotation will be in the same proportion as the Sines complement of the Latitude of those places, which recess is no where directly from the Center of Gravity, but under the Æquinoctial it being every where perpendicular to the Axis of Rotation.


  Now the simple Gravity of the Earth as a Globous Body at rest can be no other than to the Center of that Globe, it being consider'd only as a Globe without any Circular Motion, as I shall prove when I speak of Gravity. And this Gravity every way equal, it will thence necessarily follow, that by the composition of those two Powers acting on Bodies, there will necessarily follow these Consequences, First, That every Meridian Line upon the Surface of the Sea, is of an Elliptical Figure, whose shortest Diameter is in the Pole, and whose longest is in the Plain of the Æquinoctial. Secondly, That the Gravitation of the Earth, as moved on an Axis, is in every Latitude different, the least under the Æquator and the greatest under the Poles.


  Demonstration of the Figure of the Earth. Tab. 8, Fig. 2.Thirdly, That the Perpendiculars or Lines of Gravity or Descent do no where, except under the Poles and Æquinoctial respect the Center of the Earth; but other Centers in the Axis of its Rotation, let Abc, represent a quarter of the terrestrial Globe Orthographically projected upon the plain of a Meridian, where let a, represent the Center, b, the Pole, ab, the Axis, ac, the Æquinoctial, let αε, βg, γi, represent the Radii of certain parallels of Latitude, whose Rotation about the Axis ab, gives each of them a proportion of velocity corresponding to their length or distance from their Axis of Motion ab, that is in proportion to the Sine complement of the Latitude of the place or parallel. Let c, g, b, r, n, y, represent a very thin Superficies of the Globe of the Earth or Sea; let ac, ae, ag, ci, ab, represent the natural Lines or Rays of Gravity tending to the Center of the Earth all of equal length and equal power as to Gravity. The parts then in the Figure being understood, I proceed to the Exposition of the Doctrine, let g, then represent a Body somewhere placed upon the Superficies of the Earth; I say, this Body will be affected or moved with a double Power: First, By a Power gravitating towards the Center a, which is the same where ever the Body be placed; this gives it a power of descending from g, to n, in a certain space of time. Secondly, by a levitating power in the Line βg, whereby in the same space of time it would ascend from the Center of its Motion β, from g, to h. Now draw, no, parallel and equal to, gh, and draw, og, and oh. Now because in both these Motions the acceleration is in duplicate proportion of the times it spendeth in passing them, it follows, that the Motion composed of both those Motions shall be made in a straight Line, namely, in the Diagonal Line go, for g, being by Gravity carried to n, and by Levity, as aforesaid, removed from n, to o, the place of the Body g, at the end of that time, shall be found o. The same Demonstration will serve for c, e, i, and b, Mutatis Mutandis; whence it follows necessarily, that the Lines of Descent of such a Body are not to the Center of the Earth at a, but to some other point of the Axis of Motion, as t, v, &c. Secondly, The Figure of the Water will be Oval, or truly Elliptical, as x, m, o, q, r, because xy, ml, on, qp, &c. are all proportioned to their respective Radii. Thirdly, The power of this compounded Motion will affect all Bodies in differing Latitudes with differing Gravity, which were the proprieties to be proved .


  


  From which demonstration 357 it plainly appears, that the Consequences I have deduc'd from the Hypothesis of the diurnal Rotation of the Earth are necessary, and cannot, according to the Laws of Motion, be otherwise than what I have deduc'd, not frivolous Suppositions taken up at random to solve one Phænomenon, but such as will give light to many other considerable effects of Nature, as I shall demonstrate in explaining several other Phænomena both of the Earth and of the Heavens.


  It further appears also, that the Experiments or Criteria I have propounded, are both pertinent and sufficient to determine and state this Enquiry without any other, and that they are neither impossible nor very difficult to be procur'd to be try'd with accurateness enough.


  Now as these may easily enough be procur'd by the mediation of this Honourable Society; so I doubt not but they may, with little more trouble, procure such Observations and Experiments to be made as would afford great Light towards the perfecting several other parts of useful Knowledge, some few of which, if judiciously and pertinently contriv'd so as to be plain and easy, would give us the determination of many old, yea, and many new Theories, possibly not hitherto thought of, some of which I shall hereafter have occasion to mention. Such Observations will be worthy the Care of this Society, and will be better than accidental and casual Trials, which, tho' surprising and pleasant, are at best but like those of the seekers of the Philosophers Stone and Perpetual Motion, who generally make trials at a venture, to see if there good Genius or Fortune will direct them to meet with what they seek; whereas indeed all Experiments ought to be directed to some end for the examination of some supposed Truth, and for that end to take notice of all such Circumstances as may give any information concerning it, whether it be for Confirmation, Confutation of such a Doctrine, and if so, the plainer and the more obvious the Experiments are, the better.


  If yet there shall remain any doubt either in the deduction of this Conclusion, or the sufficiency of the Experiments to determine and state the truth thereof, I would very willingly explain any part thereof.


  A Method of determining whether the Axis of the Earths Rotation alters. The next part of my Hypothesis is, that by many Observations I conceive that there may be in the Rotation of the Body of the Earth, a change of the Axis of that Rotation, by a certain slow Progressive Motion thereof, whereby the Poles of the said Motion appear to be in superficial parts of the Earth, which heretofore were at some distance from the then polar Points or Parts. I have waved all the Observations that I have hitherto met with in Histories which might seem to favour this Hypothesis, as having found them irregular and unaccurate enough in Observations of this kind, and have put the whole stress of its Proof, or rather Examination, upon trials to be made for the future. But because this Motion, if any, seems to be very small and slow, and therefore since the Age of Man, which is very short comparatively, seems insufficient for such a purpose; I have therefore indeavour'd to carry Mahomet to the Mountain, since I cannot bring the Mountain to Mahomet, and that is by contriving such ways as may perform that in a short time, which, by the Methods of the Antients, could not be perform'd in less than some Ages. This Contrivance consists only in the exactness of Instruments, and the accurateness of making Observations; for if for instance we are not sure of the truth of the Latitudes of places recorded by Ptolomy and Strabo to a degree or two, as I can shew hundreds of places that differ more than that from the Truth; and if any new Method we may be able to make Observations either of the Latitude of a Place, or of the true Meridian of any such place to a single second Minute, than we may by such a means arrive to a certainty in a three thousand six hundred part of the time that could be arriv'd at by such Observations as theirs are; wherein their Defects lay whether in their Instruments, or their way of using them, or their negligence in computing, or the want of our present arithmeticial Art, and of proper and accurate Tables, or in the Doctrine and Practise of plain and Spherical Trigonometry, I do not inquire; but certain it is, we have at present a great advantage of them in all these particulars, but above all, most eminently by the Knowledge and Use of Optick Glasses, especially as they are 358 applied to Mathematical Instruments, for by them only we are truly made Gygantick, and our Eye from the little Ball of less than an Inch in Diameter is grown to be of fifty, sixty, nay a hundred Foot and more in Diameter, and may be made able to do some thousands of times more than what our bare Eye alone without the use of such helps can perform; and therefore tho' Hevelius might have some reason to be uneasy, and so to rail at me for asserting of this Truth to the World after he had publish'd his Machina Cælestis to shew he had made use of the best Instruments in the World for his Observation; yet why Dr. Wallis and his Adherents, some of which have made of the very Contrivances which I Publish'd, should with so much Gall write against me for it, I cannot but wonder: But I doubt not but to prove to all the World in my own Vindication, that neither the one nor the other had any reason but ill Will for what they did, and at the same time to prove the truth of every particular which I have asserted in that Book to any that will believe his own Eyes; but not to trouble you any further with this Controversy at present, designing suddainly to publish my Answers to them where they may be seen more at large, I shall proceed to the Methods of making Observations both of the Meridian Line of any place, and also of its true Latitude in respect of the Heavens to the accurateness of a single Second.


  And here only I have one or two Postulata to premise, which I suppose every one that hears it will readily grant; it is no more but these; First, That it is possible, nay, practicable, to find a Point below perpendicular, to a Point above, tho' the distance between them be a hundred Foot, and to be certain of the truth thereof to the exactness of a Second Minute.


  Secondly, That the Refraction of the Air at sixty Degrees Altitude above the Horizon does not at vary the Azymuth of a Body a single Second Minute.


  A Third Truth I will put by way of a Postalutum, that 'tis possible, nay, easily practicable to distinguish the parts of a far remov'd Object by the help of Telescopes long enough, tho' they really appear to the Object Glass of that Telescope less than that of a single Second Minute.


  These I conceive so easy and certain, that I have put them as Postulates, but yet if any doubt of their certainty, I do undertake to prove the Truth of either of them both by Experiment or Demonstration, which of the two shall be judg'd most convincing.


  The next thing to be shewn is how to order a Telescope so that it may be made a sight, that the true Line in which the Object appears may be certainly determin'd, and this, be the Telescope sixty or a hundred Foot or more in length, and how to make by this, an Instrument as large as the said Telescope is a sight.


  For the performance of these Qualifications there will be no greater difficulty, than the making a Tube for such a Telescope, or, if that be thought too much, it may be done by two small Scaffold Poles joyned together in the middle with convenient Lines to keep them streight, or if this be still thought too difficult, it may be done by fitting the Object Glass in one Cell, and the Eye Glass and Thread-sights in another, with Lines strained between them to keep them directly parallel to each other; but the best way is by a Telescope Tube of a due length and bigness for the Object-glass made use of.


  Supposing then a Telescope of sixty, eighty, or a hundred Foot in length thus fitted with a Tube, to find the true Line of Direction, I fasten to the Cell that holds the Object Glass a Needle with the point outwards against the middle of the Glass. And the like I also fix in a small sliding Plate, that lieth upon the Cell, that holdeth the Thread-sight together with the Eye-glass: This Plate, by a very fine Screw, I can cause to flip out or in at pleasure, till it be adjusted to a Line from the point of the Needle fasten'd to the Cell of the Object-glass: To adjust this Telescope then for a sight, I direct it to some very remote Object in the Horizon, and fix a Pin or Wire just touching the point of the Needle at the Object-glass; then having found and remarked some convenient Point of the Object in the Horizon, I move the Tube till the Thread of the sight exactly lie upon it; then inverting or turning the Tube, making the under side upermost, and the uper side undermost, the right the 359 the left and the left the right; I cause the point of the Object-glass Needle, as also, that of the Cell of the Threads to touch the same Points as before inversion, then looking at the point of the Horzontal Object, I see whether the afore-said Line of it do cover the same part of the Object as it did before inversion. If it happen so to do, then I am certain that the Telescope is already adjusted; but if it do not, it will be adjusted by moving the sliding Plate with the Needle at the Eye-cell: When thus adjusted, these two Needles points become the Indexes to my Instrument, for exactly taking the visual Line of the Object, I observe to as great accurateness as is desired. Having thus prepar'd the sight for my Instrument, I make choice of some Tower of a convenient height for the resting the end of the Tube that holdeth the Object-glass, and order it so that the Needles point may touch a fixed point upon the same; then I make a Board below upon the Ground lying Horizontal, whereupon the other end of the Tube may be slid Horizontal and easily remov'd at pleasure. The Object I make choice of is the Pole-star, or the Star in the tail of the lesser bear. I by this means observe its most Eastern and Western Excursion the same Night; or if it happen that one is in the Night and other in the Day, by means of this Telescope I can plainly see it, tho' the sun shine. Now the Needles point at the Object-glass touching in both Excursions, and the Needles point at the Eye-sight shewing the two Azymuthes of the said Excursions, wherein the Refractions can have no effect to make the Ray bent, it will be easy enough accurately to divide the space between the two Excursions into half, and as easy to fine the Point below perpendicular under the Point above marked by the Needles Point of the Object-glass, or which for this purpose will be better to find a point above upon some building of equal height with that of the Object-glass, by which two Points I direct my Telescope to the Horizon either Northwards or Southwards, and find what Objects lies directly in the Meridian Line, which I diligently note and draw the Landscape of that part of the Horizon which appears through the Glass when so posited with the very point of the same cover'd by the Thread-sight; which done, I continue the said Landscape by the help of the Telescope till I bring in some remarkable known Object, by means of which I shall be able a Year or two after to find the same again, when the same trial is again to be repeated with the same care. In order to determine this Question, whether the Meridian Line upon the Surface of the Earth do change; by which means if it be alter'd but a Second or two, I shall be able to distinguish it in the Horizontal Landscape. Now tho' this Experiment upon the whole Matter may seem troublesome and difficult to be perform'd duely as it ought, yet if we consider the Importance thereof in this Matter, and how much can be done by the Care of one Man in a short space, which by the Method of the Antients was to not be expected from the performances of any one or many under the expectation of some Ages, I conceive the Experiment may be look'd upon in the whole as compendious, cheap and easy; there being nothing therein so difficult but that two Men may every day, for some days together repeat the Observations and Trials after the apparatus is made ready and put in order, and need not spend above four Hours in twenty four to make them sufficiently accurate.


  Nor will it be very difficult in this City to find a convenient Building or Tower for the resting the end of the Telescope of a hundred Foot long if it be made use of; or of finding a good prospect of a far distant Meridional Object in the Horizon, whether towards the North or South, they being both or either equally sufficient for this Observation: And if a fifty or sixty Foot Telescope be made use of, which will be able to perform the Observation accurately enough, with a little more Care and Circumspection, tho' with less Labour, and Pains, and Charge, there are Houses enough to be found of sufficient height.


  Now this Experiment I conceive sufficient to perform what is design'd, or to be expected from it, as to this Inquiry, and all things consider'd, I conceive the best, tho' I could produce some others if there be occasion; and further, I conceive the same to be free from all material Objections: As 360 First, If it be Objected, that the Refraction of the Air doth make the Celestial Objects to appear out of their true places. I say, that in this Experiment it can have no effect, because the Azymuth and Circle of Position only are sought and those the Refraction of the Air alters not; for the Star being only to be observ'd when it is either ascending in its most Eastern Azymuth, or descending in its most Western Azymuth, the effect of any would be the same, since they are so found and observ'd at the same Altitude both ascending and descending; and tho' the Refraction should raise them, and the whole Circle, and the said Star to a sensible higher Position than the the Truth, yet the Points to be observ'd being both of equal Altitude, the effect will be the same, which will no way disturb this Observation.


  Next if it be Objected, that this Star doth alter its distance from the Pole-star every year, and that will make the Excursions less in the succeeding Year. I say, as to this Inquiry, it would have no effect, tho' it should alter ten times more, because the middle between the Excursions in the same day, is that which is sought in this Experiment.


  If the parallax of the Earths Orb be Objected, which is the most material, I Answer, That the succeeding Experiments are to be try'd again when the Earth is in the same part of the Ecliptick, which will fully answer any Scruple thence.


  And upon the whole, I cannot think of any other; but if any of this Honourable Society can think of any Material, I would desire to be inform'd of them, that I may think of some means of remedying them; or if they think of any other more convenient and certain, that I may put them in practise. Some other of my own I shall propound the next Day and leave them to the Judgment of the Society to chuse the most fit.


  This, I hope, May save the Labour of searching into Records of Antiquity, of all which if I may be allow'd to judge by those I have met with, I believe they will at best afford us but uncertain and unaccurate Observations, and I do very much doubt whether ever there were above two thousand Years since, any Meridian truly set to the certainty of less than one Degree; so that tho' we had found by the great Pyramid, that there was either some considerable variety from the present Meridian, or that it were now in the very Meridian Line, the Conclusions drawn from either of them would have been but conjectural, since it might have been placed true, and have since varied, as it is found, or it might have been placed wrong, and since have move'd to a Truth, or the contrary.


  Whereas, since by this Experiment, we may be able to find the Meridian true to the three thousand six hundred part of a Degree, and these Observations may be made by one and the same Man, and with the same Instrument in the same place, and at the same time of the Year, and of the Day; I conceive that one Years Observation will more ascertain us in this particular, than if we had Records of Observations made, as those I have met with 3600 Years since, which is the Expedient I have thought of for redeeming or expanding the power of the short Line of the Life of a Man.


  VI. Lecture No. 7. (1687)


  Other Methods of determining the same Question, read Feb. 16, 1687.


  In order to 360 determine whether the Meridional Line of Places did alter, I did in my last Discourse wave all antient Observations, as fearing there might be wanting in them that certainty and accurateness of Observations that might be sufficient to assure us of the Matter of Fact, and that might be convincing as to the Reality or Nullity of such an alteration, as I suppos'd.


  


  But because possibly there may be some Observations of a latter date which have been here made within our present reach, which are of more accurateness, I would propound it a thing not unfit to be examin'd, whether the Position of several of the most eminent Cathedrals built by the Gothick Architecture, wherein great regard, if not Religion, seems to have been had of the Position of them, according to four quarters of the Horizon, viz. E, W, N, and S. And to this end, because nearest this place, I could wish 361 it were tried at Westminster Abby, which is intirely built after that Mode; whether that be truly so plac'd that the four Ends or Fronts thereof do exactly fact those Quarters, and if not, which way the variation may be, and how much it really is at this present. The same Observation may be procur'd to be made at several other Cathedrals, as at Salisbury, Winchester, Chichester, York, &c. where there are such Buildings, which will be with no great difficulty procur'd by the Mediation of this Society.


  Among other places worth examining, I could wish that the great Dialstone in the Privy Garden at White-Hall, were one, for that I conceive there was very great Care and Accurateness used in the placing thereof; and tho' this may seem, if compar'd with others of a very short continuance since its first placing, yet it may be with probability enough suppos'd to have been so much more accurately plac'd, that That alone may possibly make it preferable to any other whether Ancient or Modern.


  Now because the ways publish'd for finding the true Meridian Line have really much of difficulty in them, and require both a great Apparatus and a considerable time to make the Observations necessary for this purpose, without which the Informations and Examinations will be very unaccurate and scarce to be rely'd upon, therefore I have contriv'd an Instrument by which, in a few Minutes of Time, the exact Meridian Line, at any place, may be easily and with accurateness enough, that is, to ten Seconds, if need require; and this free from Exceptions of Refraction, Declination, &c. by which the true Position of any Building, Monument, &c. may be presently discover'd and computed.


  


  The first Instrument from this purpose, is a Telescope of what length shall be thought convenient to be easily used and manag'd; as suppose one of six, twelve, or fifteen Foot, this must in the first place be fitted with Eye-sights, plac'd upon a thin piece of Looking-glass Plate, on which must be drawn with a very fine Diamant, such Lines and Circles as I shall direct, the Center of all which Circles is to represent the true Polar Point in the Heavens, at the time of the Observation of which more by and by.


  This Sight-glass being fix'd in the Tube, the next thing to be done is to fix two pieces of Brass, or some other convenient Metal, which may have each of them a small hole to hold a small clew of Silk fit to bear a Plumbet or such other Instrument as I shall direct; these holes must be so place'd as that an imaginary Line drawn over the ends of them may be exactly parallel to the axis of the Telescope which passeth through the Center of the Sight-glass.


  


  Thirdly, Into these holes must be fitted small Silken Lines with Plumbets hanging at them, which two Plumb-Lines will (when the Axis of the Telescope passing through the Center of the Sight-plate is directed to the Polar Point) hang in the plain of the Meridian.


  


  Fourthly, The Axis of the Telescope may be easily directed to the Polar Point, by bringing three or more Stars of the English Rose into their proper Circles and there fixing it.


  


  Fifthly, The English Rose is a Constellation in the Heavens discoverable only by a Telescope, consisting of six Stars in the Rose itself, and several other in the Leaves and Branches, one of these is in the Center of the Rose, and five in the five green Leaves of the Knob: This I have somewhere describ'd about ten Years since, but have mislaid them at present; the way of finding them I then shew'd to Sir Chr. Wren, and some others of this Society at the time when my Instrument was fixed for that purpose.


  The Instrument or Telescope being fix'd in this Position, the two Plumb-holes represent the true Axis of the Earth, and accordingly will serve to determine both the plain of the Meridian, and also the inclination of the Axis to the plain of the Horizon; so that by the same Observation both the Meridian Line may be determin'd, and also the elevation of the Polar Point, 362 which may be various ways most exactly measur'd and determin'd. Now this is a second way of determining the true Meridian Line to what accurateness shall be desir'd, for that the length of the Telescope is not limited, but may be us'd of what length soever may be made, tho' it may be three hundred or four hundred Foot, for that the Object-glass may be fix'd at the top of some Tower or Steeple, and the Sights and Eye-glass at the Ground. But on this I shall not at present inlarge, because, whenever there shall be occasion of trial, I can easily direct the whole Apparatus.


  As to the second Use thereof, which is for taking the Altitude of the Polar Point above the Horizon; this way is far beyond any I have met with, and is liable to one only Objection (as I conceive) and that is the Refraction of the Air, which elevates the same somewhat beyond its due Limits, but then if compar'd with the best yet propos'd, I conceive it to be less subject than any other, and to come nearer to a certainty and exactness: However I grant it to have that Objection good against it; but if we consider the use of this Observation as it is design'd to examine the Latitude of one and the same place after the interval of some few Years, the Objection is of no validity, for that the Refraction of the Air at the height proper for London, viz 51, 32, is hardly sensible; but then the difference between the Refraction of the first and second Observation is yet much less discoverable, so that for this purpose 'tis as effectual as the best.


  But because some may yet further desire to free the Observation from Refraction, I have contriv'd another way, much less subject to it; which way will also find the true Meridian Line to great exactness: Not to make any long preamble to it 'tis this, Make choice of some notable fix'd Star that passeth over or near the Zenith of the place, as here, for London the Lucida Draconis, or the last Star in the tail of the great Bear; 'tis easy, by the way I have already publish'd in Print to find the Zenith, and the Meridian Line passing through it.


  Having fix'd all things requisite for this, about an Hour or two before the Star comes to the Zenith or Meridian near it, find and observe exactly its bearing, which may be done with a Telescpe of fifty, sixty, or more Feet in length, then by an exact Pendulum Clock number how many Seconds or half Seconds of Time pass before it arrive at the Meridian, which note and remember, then prepare to observe the place of the same Star after so many Minutes, Seconds, and half Seconds have pass'd, after the Star hath pass'd the Meridian, note the Point also. There are then given three Points, which, with the help of Calculation, the time being taken, it will give the Latitude of the place to a great exactness; and if a Line be drawn from the most Eastern to the most Western Observation, this will give the true E, and W, line; and if the same be divided in half and through the same, and the Meridional place of the said Star, a straight Line be drawn, this will give the true Meridian Line.


  So much for the methods of observing the Latitudes and Meridian Lines of places for the time to come.


  But because there have been some of our later Observations of the Latitudes of some places which have been with very great Care and Accurateness made; I could likewise wish that the Latitudes of those places where they have been so made, might be a new examin'd, to see whether any considerable difference can be found which cannot well be ascrib'd to the defect of the preceding Observations. As the Latitude of Uraniburg, London, Paris, Rome, Bolonia, &c. tho' yet I fear we shall be apt to ascribe what difference shall be found to the faileur of the preceding Observations.


  This is all I have at present to propound concerning the external Figure of the Water and Earth. As to the motions thereof I shall propound some Conjectures after I have consider'd the Figure and Constitution of the next great Fluid in compassing the Earth, which is the Air; after which I shall propound some Conjectures at the various internal motions of those great Fluids, which concern the Currents and Tides in the one, and the Winds in the other.


  VII. Lecture No. 8. (1687)


  The Contents.


  THis Lecture was read March the 9th 1687, and treats of the Figure of the Air or Atmosphere; and first three know Properties thereof are premis'd from whence, and the tendency of the Line of Gravity before proved, is demonstrated, that the Figure of Air is more prolatedly Spheroidical than that of the Earth, which, the Lecture being short, I forbear to Epitomise, and only observe that the Author concludes this Lecture with naming the two great internal Motions of the Earth, Gravitation and Magnetism; of the first he had before treated at the end of his Discourse of Comets, of the later he only gives his Hypothesis in short.


  R. W.


  IHave in my 363 former Lectures propounded my Thoughts, and the Reasons of them concerning the Figure of the Body of the Earth, and the tendency of the Perpendicular Lines of Gravitation; as also concerning the probability of a variation of the Axis of Rotation in the Body of the Earth. I have likewise shew'd the influence of those Principles upon which I grounded those Thoughts, upon the Body of the Waters incompassing this Earthly Body.


  I come in the next place to consider the Figure of the next great fluid Body, incompassing both the one and the other, and that is the Atmosphere or Mass of Air.


  And here for the present I shall only consider so much of the Nature and Constitution of this Body, as seems necessary to the explication of the Figure thereof.


  It is now very well known, that this Body is of such a Constitution, that a greater degree of Heat, or a lesser degree of Pressure will effect a greater degree of Expansion, that is, will cause the same parcel of Air to occupy or fill a larger space of rome; next that the same parcel of Air, when rarify'd, will weigh no more than when condens'd, tho' it fill a greater space, because the real quantity of the parts that compose this Air, are still the same, tho' there may be a greater quantity of other matter that fill the Interstitia or Spaces between them.


  Thirdly, That the Atmosphere is compos'd of three kinds of Substances, one more fluid than the other, two of which, namely, the less fluid Cause considerable effects upon the subjacent parts of themselves, and upon other Aqueous and Terrestial Bodies by their Weight or Gravitation. These I only name at present, designing more fully to explain them and their Causes when I discourse of the Substance and Constitution of the Air.


  These three things then for the present being taken as Suppositions, and the tendency of the Lines of Gravitation, being, as I have prov'd, to differing and various Centers, it follows that the Figure of the two lower parts of the Air must be of a prolated Spheroidical Figure, and that much more considerably differing from that of a Spherical Form than that of the Earth or Water.


  


  For First, It is very evident, that the more gross Parts thereof are carry'd along with the subjacent Parts of the Earth, with an almost equal swiftness; say almost, because in the wide and open Ocean there is some kind of loss of swiftness and lagging behind, which, as I conceive, (as Galileo and many others have done) is the Cause and Original of the Eastwardly Winds within or near the Tropicks; from this Rotation then will follow a considerable levitation of such parts of the Air as are whirl'd round from West to East with such a Rotation; that is, those parts which are mov'd swiftest will have the greatest indeavour of Recess from the Axis of Motion; and those which are mov'd slower will have a less, as I shew'd before in my Explication of the Figure of the Water.


  


  Next it is evident 364 from the springy Nature of the Air, that the less the pressing is upon the Body thereof, the more will it expand and stretch itself and possess a greater space. Now the quantity of Air towards the Æquinoctial, having a greater Levitation upwards, or less Gravitation towards the Earth, a greater quantity of the Air must go to make up the Cylinder that gives an equal Pressure, and consequently the Surface or Extent of the Air towards the Æquinoctial must upon this account be much higher than towards the Poles.


  


  But in the Third place this Oval Figure of the Air must necessarily be increas'd by the differing Degrees of Heat and Cold; for that a greater Degree of Heat doth expand, and of Cold doth condense the Body thereof. Now it is evident that the Degrees of Heat near the Æquinoctial are very great in comparison to what they are near the Poles. And consequently, upon this account, also the Body of the Air towards the Æquator, must be very high and rarify'd, and the Body of it towards the Poles must be very low and condens'd; from which two Causes it will necessarily follow, that the Figure of the Body or Mass of Air, incompassing the Body of the Earth and Water, must be of a prolated Spheroidical Figure, much more prolated towards the Æquator than that of the Water.


  From which Considerations, I conceive, some Reasons may be drawn of several Phænomena taken notice of by Travellers; such as the frequency of Foggs and Mists and various sorts of Parhelia and Paraselenes, in and near the Polar Regions; all which argue a dense and heavy Air. And of the Hurricanes, Tornadoes and the Storm call'd the Bulls Eye, which descends from a great height with great precipitation into the lower Regions of the Air, and of the frequent and violent Rains in the Torrid Zone; all which Phænomena are indications of an Atmosphere much more extended upwards, and of the vaporous Parts carry'd to a much greater height than elsewhere.


  From these Considerations also will follow a necessary motion or tendency of the lower Parts of the Air near the Earth, from the Polar Parts towards the Æquinoctial, and consequently of the higher Parts of the Air from the Æquinoctial Parts towards the Polar, and consequently a kind of Circulation of the Body of the Air, which I conceive to be the cause of many considerable Phænomena of the Air, Winds and Waters, which I shall more fully explain when I come to consider the Constitution and Motion of the Body of this great Mass, whose Figure and external Form only at the present I am considering.


  Nor shall I at present explain any thing farther concerning the two more fluid Substances that help to compose or fill the space which is taken up by the Atmosphere, because my present Subject leads me only to consider that part of the Air which is call'd the Atmosphere, and to speak only of the Figure thereof, of which I have no more to add at present, but shall return to consider the Nature and Motions of each of these three great Masses, viz. the Earth, the Water and the Air.


  First then for the Internal motions of the Earth; there are two principally taken notice of; the first is that of Gravitation, the second is that of Magnetism.


  Of the first of these I have some Years since discours'd more particularly, and therefore shall omit it at present.


  Of the second of these, namely, Magnetism, I shall only propound my Hypothesis now and explain it more particularly in my next Discourses.


  My Hypothesis then is this, First, That all magnetical Bodies have the constituent Parts of them of equal Magnitude and equal Tone.


  Secondly, That the Motion or Tone of one Magnetical Body is convey'd to that of another by means of a Dense Medium.


  Thirdly, That the motion of the Dense Medium is Circular and Vibrating.


  From which three Suppositions all the Phænomena of Magneticks will be most evidently and clearly, even a Priori, deduc'd.


  VIII. Lecture No. 2. (1684)


  SInce the following Discourse treats of that surprising Experiment of the Mercuries standing so much above the usual standard, and gives our Authors Explication of the Phænomenon, I thought fit to join it to the foregoing of the Figure of the Atmosphere, and the rather because it also gives several very good hints of the Nature of that fluid, as likewise concerning the Æther. This Discourse was first read in one Thousand six hundred seventy odd to my Lord Brouncher, and with some small alteration in the first Page produced again to the Royal Society 1884, as it is here Printed.


  R. W.


  Of the standing of the Mercury in the Tube to the height of 75 Inches, read May the 28, 1684. 365


  THat Theories are not altogether useless, we may perceive by the happy invention of the ingenious Galileo, and the addition of the acute Torricellius, which two completed the Experiment of the Æthereal Vacuum; the further Improvement and Observation of which hath produc'd the Barometer, now useful for predicting the variation of the Weather, and the Pneumatick Engine much more prolifick of discoveries; the causes of most of whose Phænomena are sufficiently obvious, and certainly known to be the Gravitation and Spring of that part of the Atmosphere, which is call'd Air, and agreed to by the most accurate of the Modern Philosophers. But Mr. Hugens about twenty Years since having tried Mr. Boyle's Experiment of making Water descend in a Tube, the Orifice of which was inclosed in an exhausted Receiver, found that if the Water were first well freed from the Air that is usually latent in it, and then inclosed, the Water would not descend in the Pipe, tho' the pressure of the Air were wholly taken off; this occasion'd the trial to be made here with Quicksilver instead of Water, and by many Experiments it was at last found by Mr. Boyle the Lord Broucher, and several others, that the Quicksilver also when the Tube was very well freed from the latent Particles of Air, would not part from the top of a Tube, tho' it were twice as high as the usual height the Quicksilver used to stand at; and tho' there were no more pressure upon the stagnant Vessel than was usual, and that the bottom of the Tube were as open and free for the Mercury to run out, as was usual for Experiments of the Mercurial Standard. This seem'd at first to overthrow the Theory of the Gravity of the Air, and was made use of by some Antagonists to that purpose, but with little reason; for it was observ'd, that in the making this Experiment if a little Jog were given to the Tube in which the Mercury thus remain'd suspended, the Mercury would immediately leave the top and fall down in the Tube to the usual height of about thirty Inches, and there exhibit all the same Phænomena as the common Mercurial Standard or Torricellian Experiment had been observ'd to do. However it could not but affect the inquisitive after the causes of things, with a disire of satisfying themselves with some probable Conjectures at the causes of this so strange an Effect, some supposing one thing, some another; what my Conjectures were, and still are, I shall in brief declare and leave them to be consider'd by such as have better Abilities, and shall please to trouble themselves with such inquiries.


  Proof of the Æther. Since I first made the Experiment, I saw an absolute necessity of a pressing Fluid very much more subtile than the Air, and yet consisting of parts of a determinate bulk, which would easily strain through and pervade the Pores of Glass, Water and other Bodies impervious to the Air, but could be kept out by the nearer Conjunction of some of the constituent parts of those Bodies which constitute Pores of a much less Magnitude or Capacity, which fluid I suppos'd might be somewhat of the Nature of the second Element of Descartes, tho' for many Reasons drawn from Experiments, I suppos'd it to have many differing Proprieties from those which he ascribes to his, and I saw also a necessity of supposing a third Element consisting of a matter yet more subtile and fluid, 366 as he supposes, and more then that, of several other fluid Matters, some more subtile than others, each of which have their proprieties distinct, and are the causes of this or that Phænomenon in the World, of which there hath as yet been no intelligible reason given of their Power and Original, as I may hereafter shew in the Explication of some of them. And I do believe, from that little insight I have had of the Operations of Nature, that all the sensible part of the World is almost infinitely the least part of the Body thereof, and but, as it were, the Cuticula, or outward Filme of things; whereas that which fills up and compleats the space incompass'd by that Filme consists of a multitude of insensible Bodies, each of them as distinct in their Natures and Operations, as Air and Quicksilver, or any other two sensible Bodies we can name; for so many, so curious, and so minute are the insensible workings of Nature, that without supposing some such Instruments as these we shall quickly find a non plus in the explication of any one appearance in Nature. But for the finding out the Number and Nature, of these Elements we can proceed but by slow and single steps, and 'tis not to be expected but from a long and close prosecution of Nature as we see that the pressure of the Air was not detected till Galileo and Torricellius happily light upon that Notion, and this second Element was not experimentally manifested till the makng of this Experiment of the Mercury's standing much above the height discover'd by Torricellius. The matter on which the Loadstone works will perhaps be found another, and that which causeth Gravity a Fourth. But this by the bye.


  My Notion and Explication of this Phænomenon is this, That there is another fluid Body; this Fluid is the Menstruum or Liquor into which the Air is dissolv'd like a Tincture of Cocheneel into Water, which, as I have explain'd in the 15th Observation Microscopical, Page 96, and 97, doth penetrate the Pores of the Glass Water, and several other terraqueous Bodies (possibly all such as are transparent, for that I have not a sufficient supellex as yet to determine positively; nor is it material for the Explication of this Phænomenon, as other more curious and critical Experiments shall be found out, it will be time enough to determine it.)


  Next that this fluid, as all other sensible fluids we meet with, hath a greater Congruity or Incongruity to this or that Body it is contiguous to, and therefore doth more readily join to this Homogeneous than to that Heterogeneous Body, whether Solid or Fluid, and doth more easily penetrate the small Pores of the Homogeneous, and not without some difficulty the Pores of the Heterogeneous Bodies. And in short, that this Congruity or Incongruity of it to other Bodies doth make it perform the same kinds of Effects with those we find perform'd by sensible Fluids and Solids, such as I have explicated in my sixth Mycroscopical Observation.


  Thirdly, That this Fluid doth not at all penetrate the Body of Quicksilver, tho' Quicksilver may be penetrated by a great number of other more subtile Fluids, such as those which cause Gravity, Magnetism, Fluidity, &c. if at least it shall be found necessary by future Experiments to ascribe those three Properties to more than one fluid.


  Fourthly, That several other Liquours whose greater Pores are penetrated by this Fluid, may yet be sustain'd by it above the level equivalent to twenty nine Inches of Quicksilver, so long as the Pores are not so far seperated as to admit the parts of this Fluid between them where they are more neerly contiguous, and have some more subtile fluid Body only between them. Of this kind Water well purged of Air may be one, as the Experiment of the not subsiding of Water purg'd of Air doth manifest.


  Fifthly, That this Fluid hath a pressure every way analogous to the pressure of the Air, and that this pressure is much greater than that of the Air.


  Sixthly, That there is no need (for the explicating any Experiment I have yet heard of) of supposing it to have a springy Nature like that of the Air, since all the Phænomena may be solved without it.


  For the more intelligible Explication of this Solution, I shall indeavour to shew an Experiment very much like it, in sensible Bodies. I took then a small Glass Cane a, b, c, open at both ends, then having procur'd a long small Glass 367 Pipe in a Lamp almost as small as a Hair, I brake it into a great many short ones and made of them a Stopple by binding them together Fagot-wise with thread, and melting Wax or Cement about them, so as that none of their Perforations were stopt, I put them into the end a, b, for a Stopple, then I had another Cane of Glass big enough to contain the former wholly as Def. which was Tab. 8. Fig. 3.fill'd with Water; then the first Tube with the open end downwards was immers'd into the said Tube Def. till the Water had fill'd the whole, and the ends of the small Pipes iiiii, then gently raising up the Tube a, b, c, out of the Water, I found I could raise it so high as that the Water in the Tube a, b, c, did stand above the Surface of g, h, the Water in the Glass Def. some Inches. Wherein 'tis observable, that tho' all the ends of the Pipes iiii were pervious to the Air, yet by reason of a great Congruity of the Water to Glass than of Air, the Air was not able to force its way thorough without the help of the Gravity of the Cylinder of Water a, g, h, b; the same Experiment I tried also with Quicksilver, by making the Stopple k, of Brass, and instead of the small Pipes caus'd to be drill'd, thro' the same a great number of small holes, then by the help of Aqua Fortis I caus'd all those holes to be whited with Quicksilver then holding my Finger against those holes, and filling it with Mercury, and stopping the other end, and immerging it under other Mercury in a Dish, by degrees I rais'd the same, and found that the Air would not force its way in at the above-said drill'd holes, till the end A, b, was rais'd above the level of the Mercury in the Dish some Inches.


  From both which Experiments 'twill not be difficult to understand my explication of this Phænomenon of the extraordinary hight of the Mercury in a Tube, well fill'd, and perfectly cleans'd of Air: For if we suppose in the former Experiment, that the Ambient Air doth represent the Ambient Fluid, whose pressure we do suppose, and that the Perforations of the small Pipes do represent the imaginary Pores of Glass, and that the Water with which it is fill'd doth represent the Quicksilver in the new Experiment, and that we suppose that Quicksilver hath a greater Congruity to Glass than the other, and that consequently it keeps the other from getting a Body within the hollow of the Tube by stopping it at its first entry, 'twill be easie to imagine how, tho' the Glass can be supposed all over Porous, through which the vfither can pass, the Ambient new Fluid can by its more free pressure on the Surface of the bottom, keep the Mercury suspended forty five Inches above the former Standard of thirty Inches.


  Nor doth the second Experiment explicate it less naturally; for the Air represents the Æther, or what other name soever it be call'd by: The Quicksilver in the one represents the Quicksilver in the other. Immerse that Dish in a Bucket of Water, and you shall find that the top of the Tube will be rais'd considerably higher above the Surface of the Mercury in the Dish before the Mercury will leave the top; Then the Water, under which the Mercury is immers'd, will represent the Air or Atmosphere, and the holes in the Brass Stopper, the Pores of the Glass, the additional raising of the height of the Mercury after 'tis put under Water will shew how part of the seventy five Inches is ascribable to the pressure of the Air, and the other height will shew how another part of it is ascribable to the pressure of the Æther. I think I need not explain it farther, only 'tis observable, that tho' the Air finds a difficulty to make its first entry into the small holes of the Glass Pipes, or of the Brass Stopper, yet after it hath got through, and that there is Air within the Tube as well as without, it very readily and freely maintains its Passage, and the same Phænomenon also happens in the Quicksilver Experiment, for as soon as ever the Mercury begins to seperate from the top of the Tube, and the Æther hath a Body within the Tube, it readily falls down to the height supported by the pressure of the Air. The Reason of the two preceding Experiments, to wit, of the suspension of Water in the Tube whose end is stopped with a bundle of small Glass Pipes, as also of the suspension of the Mercury in the Tube whose end is stopp'd with the perforated peice of Brass, will be, I think, sufficiently manifest to him that shall thoroughly consider the Nature of the Congruity and Incongruity of Bodies to one another; somewhat of my Thoughts concerning the same I have formerly deliver'd in the 368 sixth Observation of my Micrography, which was indeed but a cursory Meditation for the solving of the Phænomenon then mention'd; but whosoever shall thoroughly examine the Nature and Power of it, will, I doubt not, find it much more universal. To me indeed it seems to be not only the cause of this extraordinary Phænomenon, but of the Conglobation and Tenacity of most Liquors of the Tenacity Springyness, Sonorousness, Malleability, &c. of all solid and hard Bodies: But of this elsewhere when I have occasion to examine what is the cause of Congruity itself, which I do not suppose a first Principle, but rather of a second, third, or fourth Rank, which being more universal, must be ascended to by degrees, after the Synthetick method. To proceed then, I did heretofore propound in the twentieth Page of my Micrography as a thing worthy trial to examine what Power was requisite to force a Liquor through holes of several bigneses made in a Heterogeneous solid, and fill'd with some Liquor Homogeneous to that solid; for were that accurately done I judge this Experiment of the extraordinary height of the Mercury above the usual Standard would give us a demonstration of the bigness of the Pores of Glass; for since we find that a hole of------of an Inch will make the Mercury stand suspended one Inch in height a hole of------of an Inch will make it stand suspended two Inches; a hole of------of an Inch will make it stand three Inches, it will follow that a hole of------of an Inch will make it stand forty five Inches, and a hole of------of an Inch will make it stand a hundred Inches, which minds me of several other Experiments worth trial, for determining this controversy; such as these;


  


  First, Whether some Glasses are not more porous than others, and consequently whether the Mercury will not stand to a much greater height in Tubes made of Glass of a more opacous or more refracting Substance than in Tubes of a more transparent or less refracting Substance.


  


  Secondly, Whether in a Tube made of Lead very intire from holes and perfectly cleans'd of Air and rubb'd with Mercury that doth every where stick to the same; if the said Tube be fill'd with very well cleans'd Mercury, the Quicksilver will not stand suspended to a much greater height than it doth in Tubes of Glass, for if Lead, Silver, &c. be impervious to this fluid Substance that so freely penetrates Glass, it seems not improbable, but that the Mercury may stand suspended to a very much great height, and if so it will be a certain way of finding out the force or pressure of this fluid; from the determination of which will follow probably the reason of the Strength, Weight, Sonorousness and Springyness of Metals. And I am the more inclin'd to believe that this Experiment will succeed, because I judge that the same fluid that conveieth height, is the cause of this Phænomenon; and whatsoever Body is perfectly impervious to Light, is also impervious to this fluid. But herein I would be understood not to mean such Bodies, as by the thickness of their bulk and some degree of opacousness, do intercept the direct passage of this fluid Matter, and so by consequence cause a kind of opacousness, as a thick Body of Red and Blew, &c. Glass which notwithstanding are not perfectly opacous Bodies, because, when made very thin, they are transparent of a Red or Blew Colour: For such Bodies, tho' they may intercept the direct passage of the Light, yet may they admit the fluid freely to pass through their winding Pores, and so may not perhaps keep the Mercury suspended much higher than a Tube of Crystal-glass; whereas I am very apt to think, that if there could be a Tube made of a Substance perfectly impervious to this fluid Matter, the Mercury may possibly remain suspended as many Feet as it doth now Inches; but this trial will more fully inform. Now that a Body may be pervious to some Liquors and yet not pervious to Light, is evident by the Experiment of forcing Mercury through the Pores of Wood, for if you take a Pipe of Beech, Elm, Oak, Firr, Ash, or the like, of four, five, six, eight, or ten Foot long, and stopping one end thereof, you erect it with the open upwards and fill it with Quicksilver, you shall find that the Quicksilver will as freely and plentifully pass through the Microscopical or Imperceptible Pores of the same, almost as it will be strain'd through the 369 Pores of Cloath, Linnen or Leather, and will thereby so fill the Pores of the Wood as to make it feel almost as heavy as Lead; by this way I have been able to force Mercury into the Pores of Charcole, and divers other Vegetable Substances, whereby the Pores of the same are made very conspicuous, by placing small peices of those Substances at the bottom of a Glass Tube of four, six, eight, or ten Foot long, and filling the Tube with Mercury over them, for those and most other Vegetable Substances, will, by the pressure of such a Cylinder of Mercury, be fill'd with Quicksilver, and thereby plainly discover the Shape and Texture of their Pores. I have not had the opportunity to try Bones, Horns, Teeth, Hair, Quills, and the like animal Substances this way, tho' it seems to me very probable, that their Pores may be discover'd this way, at least by lengthing the Cylinder, and making the pressure yet greater, or by a condensing Engine: Nay, I am inclin'd to believe, that Mercury may be forc'd even through the Pores of Glass itself if the Cylinder pressing be sufficiently lengthned; for by this Experiment of the suspension of Mercury at seventy five Inches high, it seems that Mercury has a greater Congruity to Glass then the pressing Fluid or Æther hath to the same, and therefore 'tis not improbable but that a force as great in proportion to the bulk of Mercury, as the force of the Æther is to the bulk of the Æther, may force it through the Pores of Glass, that it may be subtile enough to do it, seems probable from this, that it doth so readily penetrate the Pores of Gold, Tin, Lead, Silver, &c. those Bodies with whom it hath a perfect Congruity even with meer apposition and contiguity; and therefore 'tis not improbable but that a degree of force may make it penetrate the Pores of Glass, which in probability are much greater than those of the congruous Metals, especially since we find it can be forc'd into the Pores of Wood, Cork, Pith, Coles, &c. so as to drive out the Juices contain'd in them; whereas those Juices having a great Congruity, do penetrate them by meer apposition. Now that this penetrancy of Mercury into Glass is not meerly conjectural, I shall shew you by taking notice of certain Spots or Stains which I have found in polish'd Looking-glass-Plates after they have remain'd a long while foil'd, and then being unfoil'd, for I have very plainly seen with a Microscope that there hath been in the place, where spots appear, an infinite number of exceeding minute Parts of Mercury which seem to be gotten into the very Pores of Glass, and can by no kind of rubbing be fetcht out without wearing away so much of the very Substance of the Glass itself: What therefore is thus done accidentally by duration, might in probability be much better done by pressure, if we were able to make it considerable enough, as by letting down Glass in Mercury to a very great depth under Water, where that can be done; or to a considerable depth under the pressure of Mercury. It may possibly be Objected, that if Mercury hath a greater Congruity to Glass than this suppos'd Fluid, why doth not the Mercury without much force penetrate the Pores of Glass at first, and so running through it, make it appear opacous. To which I Answer, That tho' I suppose Mercury to have a greater Congruity to Glass than this Subtile Fluid, yet that it hath not a perfect Congruity, but rather an Incongruity in respect of other Fluids that are more Congruous, as Air. Nor hath that a perfect Congruity, but rather an Incongruity in respect of Water; for there may be infinite degrees of Congruity, as Water salt hath more Congruity to Glass than Water fresh, Waters than Vinous Spirits, Vinous Spirits more than Oils, Oils more than Airs and Fumes, and they more than Mercury, and Mercury than this fluid Æther, or what other Name so ever we call it by; and in every one of these degrees of Congruity or Incongruity there may be a multitude of other Subdivisions; as for instance, under the first Head there may be a very great variety; I know some, acid Liquours that will of themselves, without any force, penetrate the Pores of Glass so as to dissolve it into a Powder, whereas others will not at all penetrate or dissolve it by any means I have yet found: But this part of Congruity and Incongruity by which solid Bodies become dissoluble by Fluids, and whereby Fluids readily penetrate each other, and unite with one part of a Fluid, and separate or precipitate another, belonging to another Subject, I shall 370 pretermit at present, and only take notice of some things that may be pertinent to the Inquiry under Consideration; and those may be these;


  First, That there is no difficulty at all in admitting, that within the same Liquor, which to the sight appears uniform, there may be a great variety of Fluids of differing penetrancy, for we find in Aqua Regis for instance, that there are the Sal Armoniack parts that help to penetrate Gold; the Nitrous that penetrate Silver, Copper &c. the Flegme that will penetrate neither: There have been few Experiments made of the penetrating of one Fluid by an other, beside that I formerly shew'd of Water and Oil of Vitriol, 'tis a copious Head, and contains much of information; Copper and Tin melted are an example of it. From which Observation we may without difficulty suppose the Air (as it is commonly taken) to be a Body consisting of a great variety of Fluids, of which this Æther we suppose may be one; and possibly the principal which takes up the greatest space, and whose Effects are the suspension of Mercury above the height suspended by the pressure of the Air and the like; tho' yet I suppose it not the subtilest, there being many Experiments that do seem to require a much more subtile and penetrant Fluid, of which more elsewhere. The Elastical Part of the Air that causes the Phænomena of Springing a Second, the Steams of Bodies a Third, the Nitrous part a Fourth, each of which have several degrees of penetrancy, and may possibly be several distinct Fluids, tho' when blended altogether they make that compound Body, which we call the Element of Air. Now as the Air consists of a variety of Fluids, so 'tis not unlikely but that each of these may differ in their proportionate quantity, and in their respective Gravity; so that if we should take the whole bulk of the Air or Atmosphere we might possibly find it Tab. 8, Fig. 4).made up of divers Fluids, as of the Fluids A, B, C, D, E, F, G, H, &c. and each of these of differing proprieties, both as to penetrations, Quantities and Gravity, Congruity, and the like; and that That part of it which is next the Earth might be a compound of the Fluids A, B, C, D, and G, H, extending to a certain number of Yards above the level of the Sea, the next part of the Atmosphere immediately above it may consist of B, C, D, E, and G, H, and having nothing of A, or F. The third Region may consist of C, D, E, F, G, H, and have nothing of A, or B: And this seems probable, First, because we find that there are several distinct Surfaces of the Air, upon which the several Regions of the Clouds seem to swim like Froth upon the Surface of Water; for 'tis obvious to any that shall observe it, to see the under Surface of the Clouds smooth and level, and the upper in confus'd heaps, and further, that all the under Surfaces of Clouds appearing at the same time lye as near as one can judge by the Eye in the very same Level. Next that the make of the Clouds in a higher Region are quite differing. Thirdly, that the parts of the Air in several heights from the Earth, have differing proprieties, as it hath been found in very deep Wells, that the lower twenty Fathoms were all possess'd by a Damp, or an Air in which no Fire would burn, or Animal live. We are inform'd also, that the Air at the top of some exceeding high Mountains is of such a Nature as will not serve for Respiration. Possibly the presence of A, in the lowest, may be the cause of the first Effects and the want of B, at the tops of Mountains may be there the cause of those other Effects.


  IX. Lecture No. 9. (1687)


  IN the following Lectures the Reader will find a Confirmation of the foregoing Treatise of Earthquakes and their several Effects or Consequences, as likewise of the Corrollaries raised from them, and tho' they are not all here Printed in the order of time they were read, I think that is excusable, since I thought it more proper to joyn those Tracts together that related to the same Subject than interpose others of far different Matters. In these our Author endeavours to confirm his former Hyposhesis by Histories; and in the first place by two very remarkable ones, the first that related by Plato in his Timæus, the other that of the Circumnavigation of Hanno the Carthaginian. The next Discourses contain the interpretation of several of the Fables of Ovid's Metamorphosis; how the Learned will receive them I know not, but in my Opinion they are at least very plausibly explain'd.


  R. W.


  IHave indeavour'd 371 to discover and prove the true Figure of this Body of the Earth upon which we Inhabit, and likewise to give some Conjectures concerning the Form and Shape of the Superficial Parts thereof. This I have done in order to comply as near as I could with a Natural Method of Natural History: This great Body being the Mother of all Terrestial Productions, which make up the greatest part of Natural History, and the Foundation, as it were, upon which, not only all that History, but all the other Parts and Superstructures almost do rest; for from the Productions of this we take our Principles, we raise our Axioms and Maxims, we form our Similitudes, we make our Observations, Experiments and Trials, and by Analogy from Comparison and Similitude we deduce our Conclusions. I thought it therefore not improper, since Natural History will carry us into forein Parts of the World, very far remov'd from this our Country of the Earth, to be first of all a little acquainted, at least, with what we have at home, that thereby we may the better be able to observe and judge of what those far remote Parts may present us with, whether they be like our own or not, in what they agree, and in what they differ, that these we know at home may be the Standards and Touch-stones of all the rest we meet withal Abroad.


  In prosecution of this Method, I began first to shew what seem'd to me to be the most likely Figure of the whole Body, which I shew'd for several Reasons seem'd to be of a prolated Spheroidical Figure, not of a perfectly Globular, as most Authors suppose and affirm, much less of an Oblong Oval, as the ingenious Author of the sacred Theory of the Earth, and some others, have indeavour'd to make probable.


  From this I deduc'd the prolated Spheroidical Figure of the Waters also, and more eminently of the Air or Atmosphere, and from that deduc'd these Conclusions, That the Lines of Gravitation or Perpendicularity did not tend to one single point, as all hitherto have asserted, but to infinite points in the middle parts of the Axis.


  And that a Degree, or a 360th part of the Æquinoctial did not agree exactly with any one Degree in a Meridian, and thence that the Magnitudes of the respective Parallels were not to be estimated as if the Body were truly Globular.


  From this I deduc'd a necessity of a differing Gravitation of the same Body in differing parts of the Earth, and thence a necessity of a differing length of Pendulums to measure by their Vibrations the same quantity of time, by which the universal Standard of Measure, by some suppos'd from the length of a Pendulum, became questionable and dubious.


  I have likewise shewn what Observations of Celestial Bodies were likely to be assistant to the perfecting and confirming of these Matters, at least of discovering the Truth whether really so or not.


  I have also inquir'd concerning the fixedness and instability of the Terrestial Axis, and shewn some Arguments to induce us to believe that it may have and suffer a mutation, and not be always fixt in the same parts of the Earth, and by what methods that may be ascertain'd in a short time with more exactness 372 than many Ages of Observations made with less accurateness would have done.


  And from thence I have deduc'd what would be some of the necessary Consequences of such a mutation; such as the differing Latitude of places in differing Ages. The differing Azymuth of Places as to one anothers Position; the differing Altitudes of Places with respect to the Superficies of the Sea, as the Emerging of some places from below that Surface and the sinking under, and the being overwhelm'd by that Surface in others, and consequently of changing the Nature, Soil, Climate, &c. of the superficial Parts of the Surface; to which, as I conceiv'd, some alterations might be ascribed.


  But Lastly, I shew'd that the ruggedness and inequalities of Hills and Dales, Mountains and Lakes, and also the alterations of these superficial Parts of the Earth, as to the seeming Irregularities thereof at present, seem'd to me to be most probably ascribable to another Cause, which was Earthquakes and Subterraneous Eruptions of Fire. That there had been many such alterations I indeavour'd to prove from the almost universal Disposition of those curious Medals of former Ages now found in the petrify'd Monuments of the parts of several both Terrestial and Aquatick Animals and Vegetables, but especially by those Productions of the watery Element found in places now far remov'd from the Sea, and far above its Level; of which I have produc'd several Instances, some of which, and those very considerable, were procur'd by the inquisitiveness of a Person here present.


  I have made some Excursions out of this Method; as First, in order to answer the Doubts and Scruples of some, and the Obloquies of some other Persons, who, I hope, are now, or will be somewhat better satisfy'd, which I wish all might be, for I have no desire to impose Conjectures and Inquiries as Demonstrations, but only to shew what Arguments have inclin'd me to be of these Opinions, which, whether sufficient, I must leave to their better Judgments and Examinations, hoping at least that no preposession will hinder them from examining them with Candor and Indifference, as I Indeavour to do in all my Inquiries. Next by some Experiments made for the clearing some accidental Discourses at the meeting, as those about the best ways of communicating force at a distance, and of making a Pendulum to observe by Trials the Velocities of the parts of Pendulous Vibration, and to make a Pendulum that shall, without Clock-work, continue moving twelve Hours or longer. And Thirdly, By accidental Observations made of the growth of Trees and some others; nor will it, I hope, be taken amiss that I indeavour to produce such Arguments as occur to me, that seem to favour these Conjectures, tho' possibly much better may be shewn by others eithers for or against them; however give me leave to alledge what I can to answer such as I conceive are not sufficiently cogent Arguments against what I have supposed.


  One of the most considerable Objections I have yet heard, is, that History has not furnish'd us with Relations of any such considerable changes as I suppos'd to have happen'd in former Ages of the World; I do confess our Natural History as to these and many other matters of the first Ages is very thin and barren, but yet I conceive not wholly devoyd of Instances, nay, possibly if they be look'd into with a little more attention than hitherto has been used, they may be found to contain many more than has of late Ages been imagin'd. Some things of this kind, I fancy I have detected, of which I shall produce some, together with some Remarks upon them, which I have added, they are, I conceive, related as true Histories; but whether so or not I must leave others to judge who are better Antiquaries and Criticks.


  An Account of the Atlantis out of Plato's Timæus. What Learning and Accounts of Ancient Times the Ægyptians might have in their Histories, who are said by Plato in his Timæus, to have had accounts of great alterations in the World for nine thousand Years before Solon, which is now above two thousand Years since, it is very hard to guess from that short account that is there given of it; yet since of all the Records that are to be met within the Ancient Historians to this purpose, this is the most considerable, I thought it would not be improper to relate it on this occasion, by reason that tho' it should be accounted fabulous, as some have thought, and 373 to be only a Fiction in Plato in order to lay a Scene for his Republick; yet there is so much of Probability in it (bating only his number of Years) and so much of Reason and Agreement with the State of things, that if it be not a true History, it will at least shew that Plato himself had, at that time, some such Notion or Imagination of the Preceding State of the Earth, and that he saw, or found at least, some very good Arguments for his being so; Plato then in his Dialogue maketh Critias thus speak, "Hear, O Socrates, a wonderful indeed, but yet a true History, which Solon, the wisest of the seven Wise Men, related to my Grandfather Critias, as the old Man hath since told me; among other things he told me of the memorable Actions of this City (Athens) by length of Time, and Death of many, quite obliterated. But among the rest he related one remarkable Passage, which I think now proper to acquaint you with, and it was an old History, which he being then about ninty Years old, told to me when I was about Ten, upon a solemn Day, when I, with divers other Boys, as the Custom was, were wont to recite divers Verses by Heart to see which could excel, among which were divers Verses of Solon: And I remember I heard my Grandfather then say, that if Solon had but committed to Verse, not what he did for refreshing of his Mind, but seriously, and like other Poets, the History, which he, returning out of Ægypt, resolv'd to have written (from which, by disturbances which he met with at home, he was interrupted in perfecting) neither Homer, Hesiod, nor any other Poet, would have been comparable to him. This was of the greatest Affair that had been transacted by this City, of which we have no remains at present, by reason of the length and injury of Time. The Summ of what I remember was, That Solon going into Ægypt to Saim, at the Mouth of the Nile, when Amasis was King, was there receiv'd honourably. There he inquiring of those Priests which were most skilful in those Matters concerning the Memorials of great Antiquity, found, as he related, that neither himself nor any other Greek knew any thing of Antiquity; and when he to provoke the Priests to tell him some of their Knowledge, had, in there presence, spoken concerning the most antient Actions of the Athenians of Phoroneus and Niobe, and of Pyrrha and Deucalion, after the inundation of the World, and of the times when those had happen'd; one of the Seniors of the Priests cried, O Solon, Solon, you Greeks are all Boys, not one Old Man among you. Solon asking him why so? The Priest answer'd, because you have young Heads always that contain nothing of ancient History, of ancient Opinion, or of Old Mens Science, which has happen'd to you by reason that there have been already, and shall be many and various Destructions of Men: But the greatest of all will be caus'd necessarily, either by a Conflagation of Fire, or an Inundation of Water; but the lesser by innumerable other Calamities: For what you tell of Phaeton, the Son of the Sun to have got into his Father's Chariot, and not knowing how to Drive like his Father, had fired the Earth, and with that Flame had almost set Fire to the Heavens, tho' it may seem fabulous, yet 'tis not without its truth in some sense. For in long process of time there is a certain permutation of the Celestial Motions which a vast Inflammation must necessarily follow. Whence such as inhabit high and dry Places will suffer more than such as are nearer the Sea and Rivers. Now our Nile, as it is in most other things very wholesome for us, so will it preserve us from such a Destruction. But when the Gods of the Waters shall wash away the Filth of the Earth by a Flood, those which feed Sheep and other Cattle at the tops of the Mountains will scape the danger; but your Cities that are situated in the Plains, by the impetuosity of such Floods will be swept into the Sea. But in our Region we have no Water descends from above, but all ours springs out of the very Bowels of the Earth; which is the reason that with us the Records and Monuments of the most antient things are safely preserved. Whence it comes to pass, that where neither too great a Storm of Rain nor any extraordinary Fire happens, tho' sometimes more, sometimes fewer, yet still some Men always escape. Now whatever we hear that is worthy notice, either acted by our selves, you, or any other Nation we keep described in our Temples: With you indeed, and other Nations things lately 374 done have been committed to Writing, and preserved by other Monuments. But in certain periods of Time there come from the Heavens certain Destructions which depopulate all; whence the following Generations are depriv'd both of Letters and Learning. Whence you are all again made Boys, rude, and altogether ignorant of preceding Matters. Hence 'tis that what but now you speak of, O Solon, differs very little from Childish Fables. First, In that you make mention but of one Inundation, whereas many preceeded. Next, That the stock of your Ancestors which was most Eminent, and of the best, you know nothing of; whence both thy self and the other Atheneans had your Birth, which was a small Remnant that scaped the publick Destruction: Which becomes unknown to you; for that this Remnant and their Posterity for many Years wanted the use of Letters; whereas your City before that had excelled both in the Arts of War and Peace, of which we had a full account. [So he proceeds to tell how they had Records of their own City for nine Thousand Years, and of the Laws, &c. as also, of long times for Athens, which I pass over, and only mention what seems to relate to Natural History. He proceeds then,] "Many wonderful Actions of your City are preserved in our Monuments; but one above the rest for Greatness and Virtue exceeds; for 'tis said, that your City resisted a numberless company of Enemies, which coming out of the Country where the Atlantick-Sea now is, had conquer'd almost all Europe and Asia; for at that time was that navigable Streight which is call'd that of Hercules Pillers which had near the Mouth, and as it were in the very entrance of it, an Island then said to be bigger than Lybia and Asia, through which was a Passage to other Neighbouring Islands, and from the Islands was a prospect to the main Lands lying near the Shoar, but the Mouth of the Streights was very narrow. This Sea was truly the Ocean, and the Land was truly a Continent. In this Atlantick Island was a most great and wonderful Power of Kings, who Rul'd over, not only that whole Isle and many others, but over the Greatest part of the Continent, and even over those which were near us, for they Reigned over a third part of the World, which is call'd Lybia even unto Ægypt, and over Europe even to the Tyrrhene Sea; the whole power of these collected together, invaded both ours and your Country, and even all the Lands within the Herculean Streights, but both your and our Country repell'd them; the manner I omit. Afterwards by a prodigious Earthquake and Inundation which happened in a Day and a Night, the Earth cleaving swallow'd up all those War-like Men, and this Island of Atlantis was drown'd by a vast Inundation of the Sea, by which means that Sea became unnavigable, by reason of the Mud of that sunken Island which was left." The rest I omit." Now,


  Whether this Relation be a Fiction or Romance invented by Plato, or a true History, I shall not now dispute, only by all the Circumstances of Plato's relating of it, I conceive he design'd to have it to be reputed a true History and not a Romance, for that his design for laying a Scheme for his imaginary Government, needed no such Fiction, and accordingly he made very little, if any, use of the Circumstances of it that relate to Natural History. However, be it what it will, it evidently shews that Plato did suppose and believe that there had been in many preceding Ages of the World, very great changes of the superficial Parts of the Earth by Floods, Deluges, Earthquakes, &c. for as much as he could suppose a Continent or Island as big as the third part of the known Earth, to be by one Earthquake sunk into the Sea and overwhelmed by it.


  I think therefore I may at least conclude, that divers of the Antients, and particularly Plato, had some knowledge of past Catastrophys of some parts of the World. And those to have been caus'd by Earthquakes and fiery Eruptions, such as had sunk some places into the Sea and rais'd other places out of it, of great Floods also and Inundations by Rains and Eruptions of the Sea: And that some of those had happened in Greece, others without the Streights Mouth, and others elsewhere, and at another opportunity I shall produce a Cloud of Witnesses to this effect which, I conceive, will put it past dispute, but because this Relation has been possibly too long, I shall only add one 375 Relation more, because it seems to relate to the remainders of the Island of Atlantis, and it seems to be of a later date much than the Ægyptian Stories.


  That which I mean is the History of the Periplus of Hanno the Carthaginian. When it was writ I know not, but sure it was very ancient, 'tis lately in the Year 1674, Publish'd by Abrahamus Berkelius, with some fragments of Stephanus Byzantinus, with the Commentaries of Gesnerus and Bochart, being but short I have put it into English.


  The History of Hanno's Circumnavigation. It pleas'd the Carthaginians that Hanno should sail beyond the Columns of Hercules and build Lybyphenician Cities, he went then with sixty sail of Ships each rowed with fifty Oars, in these were transported to the number of 30 Thousand Men and Women with necessary Provision and Stores. After we had sailed two Days without the Columns; the first City we built we call'd Thymiaterium; under this lay a large Plain, thence carried Westward we made Solunte a Cape of Lybia cover'd with Wood, where having built a Fane to Neptune, we tacked about and sailed προζ ηλιον towards the South, half a Days sail into a Lake not far from the Sea; filled with many and large Canes, where were fed Elephants and various other wild Beasts; having passed this Lake in one Days sail, we built those Maritime Cities, viz. Caricus, Gytte, Acra, Melissa and Aranibys; sailing thence we arriv'd at the great River Lixus which falls out of Libya. Near this the Nomades (a sort of Grasiers or Cattle-herds) and Lixitæ feed their Cattle, with these having made Friendship we stay'd sometime. Beyond this the savage Æthiopians live, whose Country is full of wild Beasts, and intercepted with great Mountains from which the Lixus flows. Those Mountains the Trogloditæ inhabit a strong sort of People swifter in Running than Horses, as the Lixitæ told us. From hence we coasted two Days Southwards, and then one Day more προζ ηλιον and in a Bay found a small Island five Stadia in Compass, where we left some Planters and called it Cerne; this, by the Journal of our Voyage, we judged to be in the same parallel with Carthage, and as far without the Columns as Carthage was within. Hence we enter'd a great Lake, through which past a great River, which we called Chreses. There we found three Islands bigger than Cerne. From these in a Days Voyage we reach'd the inermost parts of the Lake: It was incompassed with vast Mountains, inhabited by Savages, who threw Stones at us. Thence sailing we past a large River full of Crocodiles and Hippopotams, and return'd to Cerne. From hence we past twelve Days by the Coast towards the South, all inhabited by Æthiopians, much afraid of us, and not understood by our Interpreters; the last day we discover'd great Mountains covered with Woods, which were of various Kinds and Odoriferous. Coasting round these Mountains we found an immense opening of the Sea, that side which was next the Continent was a plain Country, from whence by Night we perceived Fires from all places, some greater some lesser. Watering here we Coasted along for five Days till we came to a great Bay, which they called εσπερον κεραζ Here we found Lakes and Islands, where landing we found nothing by Day but Woods, but in the Night we saw many Fires, and heard an innumerable noise of Drums, Trumpets, Cymbals, and the like; wherefore being afrighted, and our South-sayers commanding us also to leave it, we Coasted χωραν διαπουρον θυμιαμτων the burning Coast of stinking Vulcano's, from whence there run out into the Sea Rivers of Fire, and the Earth was so burning hot that our Feet could not indure it. Hence therefore we hasted and for a Days sail we saw all the Land full of Fires in the Night; but in the middle of these was one vastly bigger than the rest, so that it seem'd to touch the Stars; this, in the Daytime, we found to be a prodigious high Mountain called θεων οχημα or Chariot of the Gods, in three Days sail more we past all the fiery Rivers, &c.


  The reason why I have been so particular in translating the whole Story, is because I conceive it is an instance in History so considerable, especially as to the preceding Relation of Plato, that I can hardly believe there is a better Instance to be found. Plato tells us of the Island of the Atlantis that it was by an Earthquake some Thousands of Years before him sunk into the Sea, but yet so that it left many Lakes and unnavigable Places. This gives us a 376 Relation of a Navigation (over the very place where the Atlantis was placed and sunk by the former Relation) in the times of Philip of Macedon, or sooner, as some suppose; these Navigators find the Coast of Africa without the Mouth of the Streights to trend Westward almost προζ εσπεραν ad Occasum. Gesner, in his Notes upon this place, seems a little startled, and says, Atqui mihi videtur ambientibus Africam omnis post columnas Navigatio converti vel ad Meridiem vel ad Orientem & postremo ad aquilonem; not thinking, I suppose, of this Supposition. He seems also to be as much to seek about the situation of Cerne, but at last he thinks it may be the Maderas (p. 85) which I conceive to have lain North-westward from it, but with divers Gulphs and Bays in which were divers great Lakes and Islands, divers Mountains likewise and some Rivers. But which is most considerable, a great part of this Island to the South was then all on Fire. Now comparing this Relation to the present State of those parts, we find all that Continent which they passed by between the Columns and Cerne, to be wanting, for 'twill be hard to reconcile the Relation with the present State of that Country, so in probability sunk and cover'd with the Sea; for Cerne by this Description, lying in the same Latitude with Carthage, and as far from the Pillars without as Carthage was within, it must have lain to the North or Northwest of the Maderas, from which place the Coast of the main Land seemd then to trend South for twelve Days Voyage as far as the Canary Islands are now found, or somewhat farther, from whence it turned away to the Eastward. About these Islands, I conceive, was the Land that was all on Fire, multitudes of which they saw in the Night, and heard the noise of the Vulcanes, and Rivers of Fire running into the Sea, and in some places found the Earth so hot as to burn their Feet. That which directs me the better in this Conjecture, is the prodigious Vulcano mention'd, called θεων οχημα the Chariot of the Gods, by reason of its prodigious height, seeming to touch the Stars. This, in all probability, seems to have been the same with the present Pike of Tenarif which tho' it burns not now, yet, yet there are present Evidences enough, as I have been told by those who have been at the top of it, to prove it to have formerly been a Vulcano. And if they had now been wanting, yet no longer since than Sebastian Munster's time it was known to be so, and in his Geography he has so described it. Besides, this by late Example, as in 1639, and by a latter in Ferro, which I have Printed, it appears, that those Vulcanoes are not Strangers to those Parts even in this Age: But I have detained you too long with those Conjectures, yet if all Circumstances be examined in the Relation of Plato's Atlantis, and in that of Hanno's Periplus and compar'd with the present Condition of those Parts, I conceive there will appear many Reasons to make us conclude that there have been in those parts prodigious alterations somewhat like those I have supposed in my Hypothesis, which may serve as an instance of History for such Mutations. The next opportunity I shall produce many other, which, I conceive, will as plainly speak the same thing, according to the Mind and Intention of most of the Ancients, and this is to take off the odium of Novelty.


  After the foregoing Passages quoted out of Plato's Timæus and the Periplus of Hanno, I shall adventure to present this illustrious Assembly with some of my Conjectures at the meaning of the Fables of the Poets, but first to say something as to that of Plato and of the Periplus, which last is suppos'd by several Authors to be very Ancient. From both those Relations compar'd together, there seems at least to result a probability, that there has been some great changes of the superficial Parts of the Earth, where the now Atlantick Ocean without the Streights of Gibraltar, as they are now call'd, is; and then we have certain Histories now to prove that the main of Africa or Libya hath extended Westward beyond the Maderas, and Southward as far as somewhat farther than the Canaries. I have given the Reasons why I entertain'd those Conjectures, which I submit to the Judgment of such as are more knowing and better read in Historical Matters.


  X. Lecture No. 11. (1688)


  Varro 377 has distributed the Ages of the World into three, viz. the αδηλον μυθικον, and ιρτορικον of the αδηλον we know nothing from Heathen Writers; of the μυθικον we must look for an account from the Fables of the Poets, Homer, Hesiod, Ovid, &c. Ovid, to pass by Hesiod and Homer, is said to have imitated the Greek Poet Parthenius, and has left us a very large History of the changes that had anciently happened in the World, his whole Metamorphosis, being, as I take it, written for that purpose: We are extreamly obliged to Pliny and some few others, as all well know, for what they had collected out of others, or wrote from their own Observation and Knowledge.


  Now, that Ovid's Metamorphosis was penned for this end we may find by the 4 first Verses.


  
    In Novafert animus mutatas dicereformas


    Corpora, Dii captis (nam vos mutastis & illas)


    Aspirate meis, Primaq; ab origine mundi


    In mea perpetuum deducite tempora carmen.


    


    I sing of Beings in new shapes array 'd,


    Assist ye Gods (for you the Changes made,)


    That from the Worlds Beginning to these Times


    I may comprize their Series in my Rimes.

  


  That is the time of Augustus Cæsar in which he Lived.


  


  The Hypothesis in Ovid (for I conceive it only an Hypothesis in him) is this, that the præ-existent Matter of the World was first, a quantity of Matter without any particular form, Rudis indigestaq; moles, a rude disorder'd Mass, and yet it had the property in it which (when directed afterwards to some Center) was weight, which as yet he calls Pondus iners unactive weight. Secondly, It had in it the seminal Principles, which were afterwards to effect the Productions, these he calls discordia semina rerum, the jarring Seeds of things, as being then non bene junctarum, not well conjoined, no not to form the Sun, Moon, or the Earth, the primary or secundary Planets, Nec cirsumfuso pendebat in aere Tellus, ponderibus librata suis, nor did the self-poiz'd Earth encompast round hang in soft Air; these Verses do seem to glance at an Hypothesis I have formerly acquainted this Society with, somewhat of which Mr. Newton hath Printed. Tellus, Pontus & Aer, Earth, Water, and Air were yet all confounded with each other, like Mortar or Mud. Instabilis Tellus innabilis unda. The Earth unstable, Waves for Keels unfit, which it comes to attain afterwards, and remains so for sometime, till by degrees again it lost it when Astræa left it, which was just before the Gygantomachia; for Astræa, as I shall by and by make appear, is the Virgin and primitive Smoothness and Stabiliy of the superficial Parts of the Earth, from (α) the first or Primitive, as (α and ω) Alpha and Omega, and σερηα stability, Et Virgo cæde madentes ultima Cælicolum terras Astræa reliquit. The last of Deities from Blood polluted Earth Astræa flies; for like moist Pap or Mud, by degrees the watery and Aerial exhaleing, it settled into a smooth, tender, and uniform Substance, like the Youthful and Virgine Constitution, but a farther separation of the Fluid Parts makes the Earthy, Dry, Rough, Rincled and Chopt; inclining to the Countenance and Constitution of Age, and the Virgin Beauty is fled: For a while there was a jumble, Corpore in uno, frigida pugnabant Calidis, humentia siccis, mollia cum duris, the Cold, the Hot; the Moist, the Dry ones fight; the Soft, the Hard, all incorporated strove together, Sine pondere habentia pondus with weight, yet weightless, that is, they all being Bodies had a capacity of being weighty, but a gravitating or attracting Center not yet being existent, they had no actual Gravity any way; but so soon as hanc Deus & melior litem Natura diremit, God and the better Nature ends this War; that is, God and Nature had made the gravitating Center, presently the heavier descend towards it, the lighter rise from it


  
    Et Cælo 378 terras & terris abscidit Undas


    Et liquidum sprisso secrevit ab aere cælum.


    


    From Sky the Earth, thence Floods divided were, And liquid


    Æther from the thicker Air.

  


  The Atmosphere inclosed the Ball, and was distinct from the Æther; 'tis remarkable that he makes the Water the lowest in this and the following Account.


  
    Ignea convexi vis & sine pondere Cæli


    Emicuit.


    


    Of the convex and weightless Heav'n the bright


    And fiery Power shin'd forth.

  


  He seems to make it by the word Emicuit to be at the first encompassed with a shining Fire like a Star or Sun, for its place was in arce, above all; within this was Air.


  
    Proximus est aer illi levitate locoque.


    


    The next to this in weight and place is Air.

  


  The Earth is assigned next.


  
    Densior his Tellus Elementaq; grandia traxit,


    Et pressa est gravitate sui.


    


    Prest by its weight Earth sinks, to which repair


    The heavier Elements.

  


  And the Water lowest.


  
    -------Circumfluus humor


    Ultima possedit solidumq; coercuit orbem.


    


    The Floods at last sink in


    From every side, yet leave a Spherick Skin.

  


  So that it seems there was a notion that the middle part of the Ball of the Earth was filled with Water as well as the outside covered with it: To which also agrees Des Cartes Theory and that of the ingenious Dr. Burnet in his Theoria Sacra. Thus far, I suppose, it will easily be granted that the Poet gives us a short History of the formation of the Earth, and 'tis as plain that the twenty eight Verses following are to the same effect, wherein he describes the cutting and forming the Face of the Earth into Lakes, Seas, Rivers, Hills, Dales, &c. the dividing the whole into Zones, and assigning the use of Air, for Clouds, Rain, &c. nor has he yet Personated or Mithologized any thing, but in the twenty ninth Verse following, viz. The sixtieth Verse of this first Book he begins calling the Winds Brothers, Tanta est discordia fratrum, &c. the Sense of all the rest is plain till the eighty second Verse, where he begins to personate Actions Mythologically; for speaking of the formation of Man,


  
    -------Natus homo est, &c.


    Sive recens tellus seductaq; nuper ab alto


    Æthere cognati retinebat semina Cæli;


    Quam satus Japeto, mistamfluvialibus undis,


    Finxit in effigiem moderantum cuneta Deorum.

  


  Man's Born, &c.379


  
    -------Or th' Earth new gain'd


    From nobler Æther, some Seeds still retain'd


    Top Heav'ti ally'd, which Earth Prometheus took


    And mixt with Waters of a living Brook


    Made Man like th' all-commanding Deities.

  


  From this place onwards he seems to Mythologize the most part of his History, of which he gives notice in the eighty sixth and eighty seventh Verses.


  
    Sic modo qucefuerat rudis & sine imagine Tellus


    Induit ignotas hominum conversa Figuras.


    


    So what was rude and shapeless Earth, puts on


    When chang'd, the unknown Character of Man.

  


  Hitherto hae had spoken of things as Dead and Unactive Earth, but from hence forth he will describe the Earth as changed and clothed with the various shapes of Men and Persons, and so having described the Formation or first Generation of all things Physically and plainly, he comes next to tell the Age or Ages of the World, and what Periods of Life or Being it hath had, and the States it hath been induring those several Periods.


  The first Age or Childhood of the World he calls the Golden Age: Gold is soft, flexible the most ductile of Metals, it has the best Lustre, and has always had the greatest Esteem. This state of the Earth he represents to be like that of Childhood, wherein all things are gay and pleasant, all things flow plentifully and smoothly; the Skin or Shell is yet smooth, succulent and soft, moisture and heat abound; so that things sprouted forth and Flourish: There is a continued Spring, all things are Budding, Blossoming, and bearing Fruit at the same time, no need of Art as yet to help the progress of Nature forwards; or to regulate it, no one part of Nature intrenched, invaded, or hindred the free progress of another; there was plenty and enough, for all Rivers flowed with Milk and Nectar, and Honey drop'd from the Leaves of Trees.


  All these Poetical Expressions, which the Author seemeth to speak, as of Men, and their Actions, and Enjoyments, I take to be significative of all acting Powers of the Earth whether Vegetative or Animal, Per se dabat omnia tellus, Ver erat æternum. Sponte sua sine lege sidem Rectumq; colebant. The Earth gave all things of itself, Spring was Eternal, and Justice observ'd without Law, &c.


  Now, tho' all that happened in those times of the World, fell within the Age which Varro calls the Adelon Tempus; that is unknown as to the Heathen Writers, yet I look upon this Account almost as considerable, if not more, than those things which fall within the Mythologick; for I take this to be the Summe and Epitomy of the Thoughts and Theories of the most ancient and most knowing Philosophers among the Ægyptians and Greeks; and howmuchsoever there may be some who slight and neglect and villify the Knowledge, Doctrines and Theories of the Ancients, which Humor I am apt to think proceeds from their ignorance of what they were, and the difficulty of attaining the knowledge of them: Yet certainly former times wanted not for Men altogether as eminent for Knowledge, Invention, and Reasoning as any this present Age affords, if not far before them; for if we do believe a time of the Creation or Production of the Earth (as we have somewhat more of Argument to persuade us than possibly the Heathens had from the History thereof written by Moses) then 'tis very rational to conclude, that in the more Youthful Ages of the World, there was a much greater Perfection of the Productions of it, and that before those many and great Alterations and Catastrophies that have since happened, and before the senile Iron and decaying Ages of the same, wherein every thing by degrees grew more Stiff, 380 Rocky, Unactive and Barren, and so a degeneration of the Productions thereby seems a necessary Consequent. In the times, I say, that preceded all or many of these, it seems very rational to conclude, that it might produce Men of much longer Life, bigger Stature, and with greater accomplishments of Mind (of all which we have very good Testimonies without the Argumentations, Histories, Traditions or Theories of the Heathen Writers) upon which account tho' this Description of the Genesis of the Earth, and the first Age of the World should be supposed to be but the Theory or Philosophy of some of the most eminent Men, as Orpheus, Pythagoras, &c. in Ages so much nearer to those more active Ages of the Earth, yet, upon that account, they may, I conceive, be well worth our inquiring into, to see, at least, how Consonant those things are which they thought Reason, to that of ours at this present. Some possibly may be of Aristotle's Opinion that the Earth was eternal: But I am apt to think that such as are so, have not so fully consulted their own Reason and Experience, nor much troubled themselves with that Speculation. We found that the Ægyptian Priests by that Passage I quoted out of Plato, had the notion of the Genesis Mutations, Catastrophies, by Fire and Water, and the like of the Earth, if we will not allow them to have the History of them, or the Accounts of so many 1000 Years as Plato mentions. But it will by some be required perhaps, by what means can we judge of any such preceding Age? I answer, That possibly the petrified Shells that lye in the Repository, and the prodigious Bones and Teeth that have been found buried in the Earth, of which the Repository affords some instances, and more might be fetched elsewhere: These, I say, might to some unprejudiced Men prove Arguments, but for others 'tis best to let them enjoy their own Thoughts. But to return to the Subject I was indeavouring to prove, namely, That the Metamorphosis of Ovid was a continued account of the Ages and Times of the duration of the Earth. I say, so far as I have gone, namely, to the end of the Golden Age, none will doubt but that this was the design of it, to relate what were the most celebrated Opinions concerning its Formation and first Ages, and as I conceive more particularly that of Pythagoras, who had spread and left his Doctrines in Italy long before Ovid's time.


  We come next to the 313 Verse where he begins to give an account, tho' very short, of the Youthful time of the Earth, which he calls the Silver Age. Postquam Saturno tenebrosa in Tartara misso, Sub Jove Mundus erat, Subiitq; argentea proles. After a long time was past and buried in Obscurity, the World had got a new Face and was under the Regiment of Jupiter, which signified the Æther and Celestial Fire; Before this 'tis said in the Golden or Infant Age of the World, Ver erat æternum; placidiq; repentibus auris, mulcebant Zephiri natos sine semine flores. The Air and Earth was moist and tepid, which made a continual Spring, but now that moisture is dried up, and fervour, heat and driness is got into the Air. Subiit argentea proles, now Jupiter antiqui contraxit tempora veris, perq; hiemes cestusq; & inæquales Autumnos, & brene Ver, Spatiis exegit quatuor annum. This ingress of Jupiter caused those strange changes in the Air, that we in part now feel; for 'tis not immediately the heat of the Sun that makes that difference in the heat of the Air, tho' that be also a Cause. But as I shall have occasion to treat in an other place 'tis the Constitution of the Air, nor is it the oblique Radiation (as all which one consent affirme) nor the nearness to, or distance from the Sun, but it is the ingress of Jupiter that makes the Air susceptible of these Mutations. Tunc primum siecis aer fervoribus ustus canduit, &c. then entered Lightening and extraordinary Heats; and so he proceeds in the description of the other Seasons and Constitutions of Air, Semina turn primum longis cereolia Sulcis, obrnta sunt, &c. The Earth being now dried having lost much of its Infant softness and moisture, needed some helps to make the Seeds grow. After this juvenile Age was past over, then Tertia post illem successit a henea proles, Savior Ingenio & ad horrida prompior arma, non Seclerata tamen. All the aforesaid Qualities increased, the Earth growing drier and drier, and the Air more intemperate, but yet it produced no direful Effects of terraneous or aerial Catastrophies. But De Duro est ultima ferro. Now the Shell of the Earth is Petrified, and the Iron 381 Constitution is introduced, all its Rocks and Iron Mines. Protinus Erupit venæ pejoris in avum omne Nefas. Then followed all the dismal effects of Subterraneous and Superterraneous Dissentions, Conflagrations, Floods, Earthquakes, the Sea overwhelming the Lands, and the Lands getting out from under the Seas, here Islands, there Lakes, here Mountains, there Voragoes and Abysses, and multitudes of other Confusions which rased and mangled the superficial Parts of the Earth, so that no place was free from the effects of these discordant Principles. Astrea, as I said before, which signified the Virgin, Juvenile smooth, soft, and even Face and Constitution of the Earth which it first received from the gentle Influence of the Heavens, and preserved in the Infant, Juvenile and pretty well in the Virile or brazen Ages. Now, that the Earth was arrived to its old Age, Wrinkles, Chops, Furrows, Scarrs, and the like, had not left one spot of Astrea unblemish'd, then she is said to have left it. This is a short account of this Iron or old Age of the World, of which I suppose the whole following Metamorphosis is written; this in good part falling within the Mythologick History of the Poets, but the Genesis and three preceding Ages, I look upon to belong to Varroe's Αδηλον tempus, and to be the Epitome of the Theories of the most antient and most approv'd Philosophers. This I could in part prove, as I could also many other Passages of this Discourse, by Quotations out of other Authors among the Antient, and also by the consent of many more Modern Writers. But that possibly might seem too tedious, and I doubt not but there are others who having more applied their Studies that way will do it more fully. The first of the memorable events of the Iron or old Age of the World is described in the next following Verses.


  
    Neve foret terris securior arduus Æther,


    Affectasse ferunt Regnum cæleste Gigantes


    Altaq; congestos struxisse ad sydera montes.


    


    But least high Heav'n should unattempted rest,


    Aspiring Thoughts the Giants Minds possest,


    Mountains they rais'd 'gainst the ætherial Throne.

  


  Of the Fable of the Giants. Now the dismal effects of the old Age of the Earth appear, the outward Shell of the Earth being now hardned and petrified, and the Pores of Emanation stoped so that the fiery and watery Vapours and Rarefactions below the same, could not now find their usual transits; these are said to conspire against Heaven to break out of that Prison of Tartarus, where Jupiter had lately thrust down and inclosed Saturn, Saturno tenebrosa in tartara misso, and to force their Passage into the open Heaven, where Jupiter now prevails; these therefore fermenting together had raised the subterraneous Parts into many Cavities and Cryptæ, and therefore were said to have a thousand Hands, being so many Caverns and far extending Cryptæ, wherein these subterraneous Sprits convened, in which lay their strength; and because such Cryptæ are winding and not streight, they were called Anguipedes like Snakes; these at last break forth and make Mountains, lay Pelion upon Ossa, Altaq, congestos struxere ad sidera montes. Then Jupiter is said to have rent the Heavens with his Lightning and to have buried them at last with Mountains heaped on them; that is, these Vapours having made Eruptions and thereby carried the Earth up with them, so as to make Mountains one of the top of the other, the Vapour got into the Air where it produced hideous Lightning and so spent it self in the Air, and the Mountains being left, and the Vapours that raised them spent, Jupiter is said to have destroyed them and buried them under those Mountains: One of these is said to be buried under Sicily, and to breath through the Mountain Ætna. But I must not stay too long upon the particular Explication of every thing concerning it, it may be sufficient for me at present to hint the meaning in general; only 'tis to be noted, that the Blood of these produced a generation that was of the same kind; that is, that the remainders in the Earth were of the same kind.


  These remainders 382 of the first Effects were so prodigious that they made Jupiter groan and grow white hot with Anger, that is, made Thunder and Lightning, and call a Council of the Gods,


  
    Terrificam Capitis concussit terq; quaterq;


    Cæsariem, cum qua terram, Mare, sydera movit,


    Talibus inde modis, ora indignantia solvit.


    Non Ego, pro mundi Regno magis anxius ilia


    Tempestate fui, qua centum quisq parabat


    Injicere anguipedum captivo brachia Cælo.


    


    The Thund'rer oft this dreadful Tresses shakes,


    At which the Heaven, the Earth, and Ocean quakes,


    And thus he his affronted Mind exprest.


    Not a more anxious thought my Mind possest


    For the Worlds Empire, when the captive Skies


    With hundred Hands the Snake-feet did surprize.

  


  It seems this was as great a Conflagration, or Collection of subterraneous Spirits, and like to be as dreadful as the preceding, nay greater, for that was but one single Enemy, but one small part to be destroyed; but now there is an universal defection, all must be destroy'd; for speaking of the last Eruption,


  
    Nam quanquam ferus hostis erat, tamen illud ab uno


    Corpore, & ex una pendebat Origine Bellum.


    Nunc mihi, qua totum Nereus circumsonat orbem,


    Perdendum est mortale genus, &c.


    


    For tho' the first was a fierce raging Foe,


    From one Original the whole did flow,


    And all the War depended on one Head.


    Now whereso'ere the silver Waves are spread,


    I must destroy Mankind.

  


  The Fable of Lycaon explain'd. And why must all this be? Why Jupiter being informed of this designed Conspiracy, coming down found Lycaon had laid a design to destroy not only the Semidei, Fauni, Nymphæ, Satyri, and Sylvni, that were the terrestrial Deities of the Plains, Rivers, Woods and Hills; but even Jupiter himself, who ruled the celestial Deities, the Aither, Air and Meteors, all which he had call'd together, who


  
    Confremuere omnes studiis ardentibus.


    


    A Murmur rais'd with an inflam'd desire.

  


  But who is this Lycaon? Αυηαων as the Word signifies, is Dissolution, the general Congregation of the Sulphureous, Subterraneous Vapours being every where pent in, threaten'd a general Dissolution and Catastrophy of the whole World at once, and so would not only overturn Hills, Plains, Rivers and Woods, but set on Fire and destroy the Air; for, as in another place he expresses it,


  
    Vis fera Ventorum cæcis inclusa cavernis


    Expirare aliqua cupiens, luctataq; frustra


    Liberiore frui Cælo, cum Carcere Rima.


    Nulla foret toto, nec pervia flatibus esset,


    Extentam tumefcit humum: Sen Spiritus oris


    Tendere Vesicam solet.------


    


    Winds 383 raging force within close Caverns pent


    Desirous to break out at any Vent,


    Long strives in vain t'injoy a freer Field


    Of Air, the well-clos'd Pris'ns no Crannys yield;


    At last it stretches out Earths hide-bound Shell,


    As with strong Breath blown up tight Bladders swell.

  


  The whole Earth was big with these collected, subterraneous fiery Spirits and watery Exhalations.


  
    -------Partim ferventibus artus


    Mollit aquis, partim subjecto torruit igne.


    


    -------Part soft with the boyling Waters, part


    He roasts with Flames beneath.

  


  Jupiter therefore descending destroys him vindice flamma, that is, fires into Lightning such as had broken out,


  
    Territus ipsefugit, nactusq; silentia Ruris


    Exululat.


    


    Frighted, to dark and silent Groves he flies


    In these he howles aloud.

  


  This made the subterraneous Vapours fly to other places and make a noise under Ground, and in some places where it broak out, it had


  
    -------Veteris vestigia formce:


    Canities eadem est, eadem violentia vultus,


    Idem Oculi lucent, eadem feritatis Imago


    


    He still the marks of his old Form retains:


    The same gray Hair, the same stern Look remains,


    The same Eyes stare with wildness still the same.

  


  The same white tops of Mountains, the same gaping devouring Mouth, the same flaming Eyes, the Caldera at the top yielding Fire, the same frightful and terrible Aspect, like that of a devouring Wolf; and that this is the meaning of the shape of a Wolf which Lycaon is said to be transformed into, is more plain by what is said in the eleventh Book, Verse 365, of Psamathes being turned into a Wolf, where Antenor is introduced telling a story to Peleus of a devouring Wolf destroying Men and Cattle which had come out of the Sea: It will be plain to any that shall read it, that an Earthquake is there meant by the description of the Wolf, but I must not now insist upon it.


  But to proceed, there was yet but a stop put to some small Vulcano or Eruption which had destroyed but some small Country de Gente Molossa, some of which it had overflowed with Water, and destroy'd some other parts with Fire.


  
    -------Sed non Domus una perire


    Dignafuit, qua terra patetfera regnat Erynnis.


    In facinus jurasse putes.


    


    Thus one House perish'd by revenging Flame


    Deserv'd by all, the Furies all possess;


    You'd think the World conspir'd in Wickedness.

  


  But this was not sufficient to vent these subterraneous imprison'd Spirits; but an universal Catastrophy was necessary, because Erynnis ruled over the whole Globe; Jupiter therefore is said to have considered which way to effect it, whether by an universal Conflagration by fiery Eruptions


  
    Jamq; erat 384 in totas sparsurus fulmina terras,


    Sed timuit ne forte sacer tot ab ignibus Æther


    Conciperet flammas, totusq; ardesceret Axis.


    


    And now he just was ready to let fly


    His Light'ning, but he fear'd the sacred Sky


    Should catch the Flame, and Heav'ns whole Axis blaze.

  


  He concludes at last to do it by an Inundation.


  


  But I must not dwell too long upon the Explication, which with this notion will plainly appear to him that reads the Poet's Description. Next this follows the Story of Python, which is nothing but the Corruption and ill effects of it from the Mud and Stagnations left by the Flood, which the Sun by its Rays by degrees destroys, drying it up. And the next of Daphne turned into a Laurel by Apollo, is nothing but the pleasant verdures the Sun produced upon the Earth, inriched by the Inundation after it was dried. I could proceed, but I fear I have already wearied you with this Recital, which was only designed as a Specimen to shew what I hinted the last Day, namely, That this Mythologick History was a History of the Production, Ages, States and Changes that have formerly happened to the Earth, partly from the Theory of the best Philosophy; partly from Tradition, whether Oral or Written, and partly from undoubted History, for towards the latter end we find accounts of many things our Histories reach, as Orpheus, the Trojan War, Pythagoras, Romulus, Rome, Numa, and it comes down even to the Death of Julius Cæsar, and the Reign of Augustus, under whom he lived.


  XI. Lecture No. 21. (1693)


  IN Confirmation of what is said in the foregoing Page concerning the Giants, I shall here insert a loose Paper as I found it among Dr. Hook's Manuscripts, inscribed, A Copy of Dr. Thomas Gale's Paper concerning Giants.


  R. W.


  SIR,


  IN Answer to your Question about the word Rephaim and Gigantes, I make this short return.


  


  1. There is no rudical word in the Hebrew Language whose signification doth at all lead us to understand Gigantes by the word Rephaim, so that the Radix of Rephaim is either lost as to the present Hebrew Language (as many others are) or else that word Rephaim is a foreign word to that Language, as many more such are now found in the Bible.


  2. The Septuagint Translators do often render Hebrew words not according to their Natural Sense, but with respect to some History or Tradition, or general belief prevailing at that time: The reason was because those Translators lived among Greeks at Alexandria: And they were desirous to shew that the Bible was not unaquainted with the Greek-Stories, where the thing could be done without injury to their Books.


  3. In their Rendring of the word Rephaim by Gigantes and Mortui, and the Verb---they plainly point at the Story of the Titanes, who in the Greek Mythologies are said ταρτηρωθηναι. St. Jude uses the same word when he speaketh of the Hellish Angels, εταρτηρωθησαι Another Greek Translator rendereth the same word Rephaim by Titanes.


  4. As to the suspicion that the Gigantomachia was an Earthquake, or perhaps several Earthquakes, but by the Poets put altogether, the true notation of the word Gigas seems to make for you. In Hebrew the Radix Gagash is terra commota fuit. And the Substantive Gigas, tho' commonly taken for a Greek word, is indeed of Hebrew or Phœnician Original. In that place of Isaiah where the 70 use Gigantes, Symmachus uses θεομαχοι, both alluding to the Poetical Fable, but the 70 do it more warily, Symmachus more plainly.


  But to me 385 I confess it seems rather to allude to the fourth Verse of the sixth Chapter of Genesis, where it is said, that there were Giants in the Earth in those Days, because the word γιγαντεζ is made use of by the Septuagint δε γιγαντεζ ησαν επι τηζ εν ταιζ ημεραιζ εκειναιζ, and it seems to be a full Period, besides we find that God immediately after this Passage, is said to be very highly displeased with the wickedness of Mankind at that time upon the Earth, and to resolve their Destruction and Extirpation, which shews that there is a great agreement of the Poets Mythology with this History of Moses: For Ovid makes this Gigantomachia to precede the Flood of Deucalion, as the Scripture doth make this to precede that of Noah. And besides joins the Fable of Lycaon to that of his Giants, which seems plainly to allude to the wickedness of Men mentioned by Moses upon this occasion. Further, I do not know whether the word may not sometime have been used to denominate Earthquakes, or subterraneous Powers; for in the ninth Verse of the fourteenth of Isaiah where the same word is used by the seventy. It seems plainly to signify some such thing; but this is besides my Province, and I shall rather leave it to the Divines to determine: For Gigas is the same word with the Greek word γιγαζ, which Eustachius derives from γη and γαω that is an Off-spring or Progeny of the Earth, i. e. somewhat generated in the Bowels or Womb of the Earth and thence Born, brought forth or protruded, which is a very proper Appellation and Description of that production of Nature, wherewith the Earth seems to be first impregnated and made tame, then to be in great Agony and Pangs, and to have many pangs and throws before it is delivered of it; and last of all to produce Islands, Mountains, or the like Monsters, which seem to threaten or aspire at the Celestial Mansions.


  XII. Lecture No. 22. (1693)


  When I 385 gave an account the preceding Meeting, July the thirteenth, of what I conceived the Poets meant by the Mythology of the Giants warring with the Gods, some of the Society then present were very Inquisitive to be informed what should be meant by the History of Python which was destroy'd by Apollo, of which though I had made some mention in a former Discourse concerning the Mythology mention'd by Ovid, yet being then only mention'd in transitu, I have now somewhat more particularly drawn up my Sentiment concerning it. I mention'd before then Ovid by this Mythology (as I conceived) did design to describe the state of the Earth from its first beginning and formation out of a Chaos, through all the various Alterations, Changes and Metamorphoses it had undergon even to that time in which he lived. And therein to comprise the Traditions and opinions of the Antients, and possibly also some of the Moderns of his Times, and some also of his own, thereby to give some Account and some Reasons of the then present Phænomena of the World. I need not repeat what I have formerly instanced in, about the Chaos and the Ages succeeding, nor what I said concerning the Fable of the Giants: But to make the probability of my Conjectures the more manifest, I would observe to you the Co-hærence and Connexion of the Mythologies, as they are ranged in this first Book. After the War of the Giants which had raised up Mountains that seemed to threaten the very Heavens by their height, and the disturbances that had thereby been caused in the Air by Lightning and Storms which he makes to be the means by which the Gods destroy'd their fury, he comes to consider the Face of the Earth as it was left, which he Mythologizes by the Story of Lycaon, whereby he describes the confusion there was left by the subversion, sinking, overwhelming and destructions that had been made, the Rustica Numina as the Fauri, Nymphæ, Satyri, and the Sylvani of the Mountains, were all likely to be destroyed for the future; that is, the fine Plains, the Woods, the Rivers and Rivulets, the Woods on the Hills were all deformed, confounded, and put into confusion, and not only so but the Air itself was from the Clefts and Chasms poisoned and continually filled with noxious Expirations out of the Earth, the People remaining were distracted and grown barbarous, preying upon and destroying one another; it was thought therefore by Jupiter, i. e. Divine Power, necessary, that all must be set to rights again by a general Deluge, whereupon the Poet brings in Jupiter Swearing,


  
    Nunc mihi 386 qua totum Nereus circumsonat orbem


    Perdendum est mortale Genus: Perflumina juro


    Infera, subterras Stygio labentia Luco.


    Cuncta prius tentanda, sed immedicabile Vulnus


    Ense reddendum est, ne pars sincera trahatur.


    


    Now whereso'ere resounding Waves are spread,


    All mortal Beings must die; by Streams that run


    Beneath, I swear, Streams that ne'er see the Sun.


    All ways first try; But th' incurable Wound


    Must be cut off, lest it infect the Sound.

  


  The Fable of Deucalion and the Flood Explained. The Flood then follows that was to reduce this torn and confounded Face of things into some better Form and Order, by which the Caverns left should be filled, the ruggednesses plain'd, the superficial Parts, now Rocks and Stones, and the Recrements of the Eruptions should be cover'd by a more soft, and fine, and fatter Skin of Earth, which should be fit to produce and nourish Vegetables and Animals as before. The Poet then describes the Flood, and thereby makes all Men and other Creatures to perish by it, except only Deucalion and Pyrrha, who were to be the restorers of Mankind, whom he supposed to have somewhat more Divine than all the rest of the Creatures, which he conceived to be generable out of Corruption, as you will see by and by; but Man only by propagation, yet his method of Propagation looks at first glance but very extravagant, namely, from Stones cast behind them by Deucalion, and Pyrrha, Deucalion's being generated into Men, and Pyrrha's transformed to Women (quis hoc credat nisi sit proteste Vetustas) says Ovid; and I am very apt to think that Ovid himself was one of the Unbelievers, notwithstanding the Testimony of the old Traditions, that is, that he did not take it to be a truth in the plain Sense of the Words, tho' he seems to draw a Consequence from them. [Inde genus durum sumus experiensq; Laborum.] But that he understood what was meant or intended to be signified by this Mythologick Description [Et Documenta damus qua sumus origine nati.] But to proceed. After he has told us how Mankind was preserved and propagated after the Deluge, he next comes to the other Creatures.


  
    Cætera diversis, Tellus animalia, formis


    Sponte sua peperit; postquam vetus humor ab igne


    Percaluit Solis, Cænumque udceq, Paludes


    Intumuere iestu, fæcundaq semina rerum


    Vivaci nutrita solo, seu Matris in alvo


    Creverunt, faciem aliquam cepere morando.


    


    All other Creatures took their numerous Birth


    And Figures voluntary, from the Earth,


    When slimy Marshes from the Suns vast heat;


    And with his Power impregnated grow great


    With Child, and Seeds, as from the Mothers Womb,


    By Steps and Time both Growth and Shape assume.

  


  And here he is for Æquivocal Generation to the height, if you understand him literally, or according to the words, Quippe ubi temperiem Sumpsere Humorq; calorq; concipiunt & ab his oriuntur cuncta duobus. All came from two Principles; for he seems to make all things to arise or be generated out of a temperature of Heat and Moisture, and by that means the Earth, when left by the Deluge, abounding with muddy and boggy Places the heat of the Sun working thereupon produced, according to him, not only all the several Creatures anew which had been lost and destroyed by the Deluge, but divers others of strange, and before unknown, and monstrous Forms, which were terrible and destructive to Mankind, and amongst the rest he mentions a strange, venomous and prodigious Serpent, which he calls Python, which he 387 relates to be killed or destroyed by the Darts of Apollo. By which I conceive no more is meant, but that those boggy Places after a time corrupted and produced pestilential, dark, Clouds and Vapours, which frighted and was noxious both to Men and Beasts.


  But that in some time after the Rays of the Sun and Lightning having prevailed, did thereby burn off and discharge the poisonous Exhalations, and put an end to that monstrous off-spring, nor need we be much concerned for what the Dæmonologers had thereupon superstructed for the promoting and carrying on of their Theourgy. After this drying of the boggy places of the Earth by the Sun; we have the account of the production of Woods and Trees by the Power of the Sun in the Story of Daphne: And then the description of the Rain, Dew and the Foggs that moistened the Air, and made Rivulets and Streams producing Grass in the Fields, and greenness on Trees and Plants by lo then Juno, the Air finding these Vapours to be drawn up into her Bed or Residence by the Sun or Jupiter, is said out of jealousy to set Argus, that is, the Stars to watch it by Night and cause it to fall: But Mercury, or the light of the morning cuts off the head of Argus, that is, makes the Stars disappear and the Sun return to raise them, and Io is then restored to her former Shape, or the Dew or Moisture on the Ground is raised into Vapours. By the bye he inserts the Generation of Water, and River-plants by Syrinx, and the production of the Rain-bow by the Head of Argus, placed by Juno or the power of the Air in the Feathers of Juno's Bird, which are the Clouds of the Air. By these Mythologies having described the postdiluvian state of the Waters, and the Air and watery Meteors, he ends the Book with the Pedigree of Phaeton which he compleats in the beginning of the next, of which hereafter.


  But as to Python, which gave the occasion of my present Discourse, 'tis plain that its Name signifies Corruption, and by the manner of its Generation, 'tis evident that he supposes this Corruption to be caused by the Bogginess or Floods that remained in the Plains, Lakes, or Holes, lower Grounds or Vales incompassed with higher Grounds that the Water could not run off: From the fermentation of the softned Earth he supposes the Animals to be formed that were of the same form with the Antediluvian; but from a longer stay of the Waters this fermentation turned to Corruption, and then produced not only Monstrous Creatures, but noxious and dreadful Exhalations, whence proceeded Distempers and Diseases, because these Waters by several Streams moved (as most commonly they do) to lower Places and Cavities and there made a great Body which possessed a considerable part of the incompassing Hills or Mountains: Apollo or Jupiter, that is, the Sun by many Days and Years irradiating with its Darts, Rays or Beams, doth partly dry by Exhalations, partly by flashes of Lightning, dissipate, and dispel, and last of all it causeth Clefts and openings of the Earth which swallow it up, and leave those Cavities like the black Wounds which the Poet affirms to remain for a witness to Posterity.


  
    -------Sed te quoq; maxime Python


    Turn genuit: Populisq; novis, ineognite serpens


    Terror eras; tantum spatii de monte tenebas.


    Hunc Deus arcitenens, & nunquam talibus armis


    Ante, nisi in damis Caprisq; fugacibus usus,


    Mille gravem telis, exhausta pcene Pharetra


    Perditit effuso per vulnera nigra veneno.


    Neve operis famam posset delere vetustas,


    Instituit sacros celebri certamine Ludos,


    Pythia perdomiti serpentis nomine dictos.


    


    Huge Python 388 th' Earth against her will then bred,


    A serpent whom the new-born People dread:


    Whole bulk o're so much of the Mountain spread.


    The dazling God that bears the silver Bow,


    (inured before to strike the flying Doe)


    That Terror with a thousand Arrows slew,


    His Quiver empty'd, and the Poison drew


    Thro' the black Wounds: Then least the Memory


    Of such a work in after times should die,


    He instituted celebrated Games


    Which from this Serpent he the Pythian names.

  


  The Earth produced various Creatures some monstrously shaped, these were invita terra contrary to its proper teeming Vertue brought forth: Of these one was more corrupt than the rest, and more contrary to Nature; this possessing so much room of the Mountains, wrigling on all sides by the Rills that ran into its vast Body or Lake, by its Poison became dreadful to the new produced Creatures: This Celestial Power that kept the Tower of Heaven (so I English Arcitenens) that is, the Sun, Fire, or Heat, by its Rays and by thousands of flashes of Lightnings (insomuch that one would have thought they had been all spent and the whole stock fired off and whereas those Rays before had been only used to dispel and scatter small Clouds or Foggs) did hereby at last destroy or disperse this stagnant and corrupted Body of Water, by causing it to rise into Thunder Clouds discharging by Lightning its poisonous Vapours with which it swelled; besides the heat of the Sun and the Lightning also kindling the Subterraneous Spirits, caused Clefts and Chasms in the Earth, which swallowed up most of the remaining stagnant Waters, and so destroy'd the Cause or Original of those Evils, leaving in several places divers of those Chasms or black Wounds which the Poet describes.


  To this purpose there is a notable Passage in Lucian, which, among others, to another intent, is quoted by Dr Burnet, Theor. Sacr. Part 2. Chap. 4. "These are the Matters (says Lucian) which the Greeks have related concerning the Flood of Deucalion. But among the things that have happened soon after it, there is a certain relation of the Inhabitants of Hierapolis, which is justly looked upon with great admiration, namely, that in their Country there had happened to be made a great Chasme in the Earth, which had swallowed up all the remaining Waters; whereupon Deucalion had built Altars and a Temple dedicated to Juno over the same. Now for a sign that this Relation is so, they do thus twice every Year, Water is brought from the Sea to this Temple, and not only the Priests bring it, but all Syria and Arabia, and many which dwell beyond the Euphrates, go to the Sea and fetching the Water from thence bring it to this place: And first indeed they pour it out into the Temple, and then it runs into the Chasm, and tho' this Chasm be but small, yet it swallows an immense quantity of Water. When they perform this Ceremony, they say that Deucalion instituted this Rite and Law of this Temple, that it might be a Memorial as well of the Destruction by as of the Deliverance and Safety procured against the Flood. This (says Lucian) is the old Story concerning this Temple." This Tradition, 'tis very probable, Ovid was not ignorant of and might therefore add to his Relation Fuso per vulnera nigra veneno. Neve operis famam posset delere vetustas. And 'tis very probable also that the Mythology of Argus has a respect to the Generation of the Rainbow soon after the Flood as it is mentioned by Moses. For 'tis plain that their Signs or Hieroglyphical Representations and Notions, were many of them abundantly more incongruous with the things signified than this is; for Clouds may by an easy Figure be fancied the Fowls or Birds of the Air, as we usually say when great flakes of Snow fall, the Winter is plucking its Geese or Fowls: And which among all Fowls, or indeed Creatures, does better represent the Rainbow then the Peacock when it spreads its Tail, whereby it represents such a glorius Arching of a most stupendious 389 Variety of Colours as numerous and as resplendent as the very Rainbow. And to make the coherence the greater those Rings being made up of a Circular Order of beautiful Spots, what could he better Metamorphose it from than from a Head adorned with abundance of Eyes, which he makes to be of one Argus? I suppose for want of Microscopes he knew not that the Eyes of Flies were planted in so curious an order, otherwise possibly that might have served for a Hieroglyphick for the Star-light-Night as well as Argus.


  XIII. Lecture No. 19. (1693)


  The occasion of this Lecture. I have formerly 389 discoursed concerning the great and strange Effects that have been produced on the superficial Parts of the Earth by means of Earthquakes, the raising of Hills, the sinking of Vallies and Lakes, the swallowing and new producing of Rivers, the raising and sinking of Islands, the cleaving of Hills and Rocks, and the tumbling and disordering of the superficial Parts of the Earth, by which means have been produced the Veins and various mixtures in Marbles and other kinds of Stone, and most of the petrifactive Productions, besides the Production of Mines and Metalline Bodies, as well as of other Saline, Sulphureous and divers other mineral Substances. And in short I conceive that the whole Surface of the Earth, as it is at present, has been some ways or other influenced and shaped by them: I have on several occasions alledged several Arguments and Observations to make these Conceptions probable, and have produced several Histories that seem to be that way conducing. But most of the greatest Mutations having in probability been performed in the Αδηλον or μηθιηον the uncertain or fabulous Times, as they are termed by Varro, there is not to be found in the Historical time very many that do make much for it; the greatest Instance I conceive to be had of it, is the History of Phaeton, which, tho' among the Greeks it be included within the fabulous times, yet it seems by that Passage of Plato which he relates concerning what Solon had learned from the Ægyptian Preist that the Ægyptians had Records thereof in their History, as in probability they had of many others, of which the Grecians were wholly ignorant, as may in part appear by the Relation of the Atlantis; for the Greeks had nothing of History elder than the Flood of Oygges, which, as Eusebius says, happened about the times of Jacob, which was long after that of Noah, and long before that of Deucalion, which was about the latter end of Moses's Life. All which time according to Varro, and many hundred Years after even to the beginning of the Olympiads (which was but 776 Years before Christ) was included in the Fabulous Age, which was likewise 776 Years after Moses his Death, he dying in the 1552 Year before Christ's Nativity; within which space of time the Catastrophy Mythologised by the Story of Phaeton seems to have happened; for Orosius relates it to have been much about the time of the Israelites departure out of Ægypt; as he doth also assert that of Deucalion's Flood, in which the greatest part of the People of Thessaly were lost, only some few escaping who fled to the Mountains, especially Parnassus, near the Foot of which Deucalion then reigned. Now if we consider the Story as it is related by Ovid in the Second Book of his Metamorphosis, making allowance for what is Poetically spoken, one may plainly enough from the whole drift of the Fable conjecture at the History or Tradition that is couched under it, as well as somewhat also of the Philosophy; as for the morality thereof enough have taken notice of and writ concerning it. As for the time of it, Ovid places soon after the Fable of Deucalion which is the seventh Fable of his first Book, and the eighth, ninth, tenth, eleventh, twelvth, are of Matters consequential of that Flood which must have followed it in a very short time (as I may on some other occasion make more probable) or rather prasvious to this, as being indeed part of it. But to let that pass for the present, I shall only take notice now of the Physical or Philosophical part thereof, which to me seems to contain a Description of some very great Earthquake or fiery Eruption which affected a great part of the World then known.


  An Explication of the Fable of Phaeton. First then we find Phaeton to be termed a Son or production of the Sun, which is the biggest and most powerful Fire of the World, that we who live upon the Earth do know, but by the Mothers Side, to be the Son of Clymene which is an epithite of Pluto and denotes Phaeton, or this aspiring Fire to be generated by the Sun in the Bowels of the Earth; all the proeme of the 390 Story is Poetical and of a moral Signification to denote a Genius aspiring and undertaking more than what it was able or fit to perform and manage, yet it is so ordered as to comprise the main Design and Physical meaning of the Poet, viz. that by some extraordinary or universal influence of the Suns Beams the Subterraneous Vapours had been kindled, and that a fore-runner of this was Lightning and Thunderings in the Air, which seems to be expressed by the description of the Horses that drew the Chariot of the Sun.


  
    Interea volucres Pyroeis, Eous & Æthon


    Solis equi, quartusq; Phlegon, hinnitibus auras


    Flammiseris implent, pedibusq; repagula pulsant.


    


    Mean while the Suns swift Horses, hot Pyroeis,


    Light Æthon, fiery Phlegon, bright Eous,


    Neighing aloud inflame the Air with heat,


    And with their Thundring Hoofs the Barriers beat.


    Metam. Lib. 2. v. 153, &.

  


  The Managery and Course of the Horses and Chariots through the Heavens is all poetical, accommodated to shew the Constellations of Aratus, and to the Cosmography of the Poets, to signify the concurrence of the other Celestial Bodies and Powers: But the effects it produced on the Earth as the flaming and burning of Mountains, the cleaving and chopping of the Earth, the swallowing up of Rivers, the rising of Lands out of the Sea, as especially that about Ægypt, and the Sandy Deserts on the West side of it, seem to be Historical as well as Poetical.


  But I confess the whole is so Poetical that much certainty of History cannot be fetched out of it; yet for the present let me add thus much that I conceive may be deduced therefrom, and that is this, That there was an ancient Tradition among the Greeks, and that there was an ancient History among the Ægyptians of some very great and almost general Conflagration or Eruption of fiery Streams which made very great Devastations on the Earth, especially of those parts mentioned by the Poet in this Relation; such as Athos, Ida, Oete, Tmolus, Taurus, Helicon, Æmus, Æna, Parnassus, Othrys, Cynthus, Erix, Mimas, Rhodope, Dindyma, Caucasus, Mycale, Cytheron, Pindus and Ossa, Olympus, the Alpes and Appenine, all which Mountains are said to have been on Fire, and to have cast up Smoak, Ashes, and burning Coles, and to have thickned and darkned the Air.


  
    Tum facta est Libye raptis humoribus æstu


    Arida, turn Nymphæ passis, fontesq; lacusque


    Deflevere comis, &c. v. 237.


    


    Then a dry Desert Libya became,


    Her full Veins empty'd by the thirsty Flame;


    With their scorcht Hair the Nymphs the dry'd up Streams


    And Lakes, their ancient seats, bewail.

  


  There were cast up the Libyan Desarts and many Lakes and Rivers swallowed up and perverted, the names of which the Poet mentions, which are too many now to repeat; then the other parts of the Earth were cleft and tumbled to and fro.


  
    Dissilit omne Solum penetratq; in Tartara Rimis


    Lumen & Infernum terret cum Conjuge Regem.


    Et mare Contrahitur Siccæq; est Campus arenæ,


    Quod modo pontus erat; quosq; altum texerat æquor


    Existunt montes, & Sparsas Cycladas augent. V. 260.


    


    Earth cracks, 391 to Hell the hated Light descends


    And frighted Pluto with his Queen offends;


    The Ocean shrinks and leaves a Field of Sand,


    Where new discovered Rocks and Mountains stand,


    Which multiply the scatter'd Cyclades.

  


  Then was the Sea contracted into a narrower but deeper Cestern, the Hills and Lands on each side of it raised from under the former Sea and made dry Lands and Mountains, the Islands that are now dispersed in it were thrust up out of its bottom, and stand in that Position to this time: In short not to detain you at present too long upon this Mythologick Story, I conceive it to contain the History or Cabala of the Production or Birth of the present Mediterranean, Ægean and Euxine Seas, and of all the bordering Shores and Countries near adjacent to them, together with all the Islands, Peninsula's, Cliffs, Promontories, Mountains, Hills, Lakes, Rivers and Countries which had been before that time all covered with the Sea, but by a prodigious Catastrophy which Divine Providence then caused to be effected, the former Face of those Parts was transformed and metamorphosed into much what it is now found, in General, tho' not in all Particulars; for that there may have since been by the same Divine Providence produced other particular Catastrophies and Mutations, of which there are many Instances mythologically Recorded in this our Author, some of which I have already mentioned, and divers others which I may have occasion to mention some other time, besides divers others of which we have plain and not hitherto doubted or disputed Histories. Now, tho' I confess what I have here asserted to be seemingly very Extravagant and Heterodox from the general Conceptions of most that have had occasion to mention this Fable; and tho' it had been less improbable, I should not have expected any Concurrence of Opinion: Yet possibly when the Matter has been more sedately and without prejudice thought of and examined, it may, as well as some of my former Extravagancies, receive at least a more mild Censure, tho' it should not be wholly accommodated to the Gusto of every such Examinant. In these Matters Geometrical Cogency has not yet been applied, and where that is wanting, Opinion, which is always various and unstable, prevails. However, I may on some other occasion shew that there is to be found in Physick, as well as Geometry, unanswerable Probation.


  And when the Extravagancy and Novelty of the Doctrine has run the Gauntlet of Censures, I shall indeavour to add somewhat to cover and cure its Scars.


  XIV. Lecture No. 20. (1693)


  I did the last 391 day indeavour to shew what I conceived was veiled by the Poet under the Story of Phæton, and that was this, That by this Mythology the Grecian and Latin Poets did preserve the memory of some extraordinary great Catastrophy, which all the parts of the Earth or Countries not far removed from the Mediterranean, Ægean, Euxine, and Caspian Seas had suffered by fiery Eruptions or Meteors, effecting Earthquakes.


  


  This to me seems probable from the Order and from the Manner of the whole Relation.


  


  For the Order of it; we find it placed by Ovid soon after the Flood of Deucalion, and so we find it is related by Paulus Orosius (which I hinted the last day) for in the ninth and tenth Chap, of his first Book of Historys he makes the Flood of Deucalion to have happened much about the time of the Plagues of Ægypt, and the Passage of the Israelites through the Red Sea, by which Flood the greatest part of the People of Thessaly were destroyed. Quo (says Orosius, speaking of that Flood) Major pars populorum Thessaliæ absumpta est, paucis perfugio Montium Liberatis. Maxime in monte Parnasso, in Cujus Circuitu Deucalion tune Regnabat; qui ad se confugientes Ratibus Suscepit & per gemina 392 Parnassi Jugafovit aluitq; ob idq; locum fecit Fabulæ ut ab eo Reparatum Genus humanum diceretur. His etiam temporibus adeo jugis & gravis æstus incanduit ut Sol per Devia transvectus, universum orbem non calore affecisse, sed igne torruisse Dicatur. Impressnmq; Fervorem & Æthiops plus Solito, & insolitum Scytha non tulerit. Ex quo etiam quidam, dum non concedunt Deo ineffabilem potentiam suam, Inanes Ratiunculas conquirentes Ridiculam Phaetontis Fabulam texuerunt. Thus far he, by which it seems that Orosius did, in the Stories of Deucalion and Phaeton for the main, believe the Matters of Fact to be true, but he was not for giving a Philosophical Conjecture at the Causes of it, or the ascribing them to the Pagan Deities, but for ascribing it immediately to the ineffable Power of God.


  Now I do not conceive it doth any ways detract from the Omnipotency and Power of God, to explain the Causes that he was pleased to make prævious to those Effects: For the Power of God is not less wonderful, in producing and disposing the Causes of things, than in producing the things more immediately. But such a Story as this Fable of Phaeton is, and to give such an account of its Causes, as the Poets have there given, if understood literally, seems sufficiently ridiculous, and impious. But it is easy enough to be seen that those who made this Fable knew better things, and only made use of Mythology to conceale their knowledge from the Vulgar, and yet communicate it to such as had the Key to unfold the Mystery contained therein.


  And this appears plain enough from the whole series also of the History; for as I noted before, Phaeton is said to be produced or generated by the Sun in the Womb of Clymene, an Epithite of Pluto, that is, in the Subterraneous Regions; and that it is so understood, appears plainly by the behaviour of Clymene, who is said, after the Death of her Son, to have been Lugubris & aniens, & Laniata Sinus totum percensuit orbem, exanimesq; Artus primo, mox ossa requirens. Which seems to denote the murmuring and tumbling in the Earth that continued after the Conflagration was over, and the Story of the Sisters of Phaeton seems very consonant also thereunto if I had time now to consider them.


  Phaeton being grown to maturity, is said to have a great desire to know his Father, whom Clymene directs to go to the Palace of the Sun; that is, the Vapours being copiously generated in the Earth are expelled into the Air ascending towards the Sun. Phaeton is said to have come at length to the Palace of the Sun, and there to have been much pleased with the glorious work thereof, and more especially with the Workmanship of Vulcan in the Gates. Nam Mulciber illic Æquora cælarat medias cingentia terras, terrarumq; orbem Cælumq; quod imminet orbi. Cæruleos habet unda Deos, Tritona Canorum, Proteaq; ambiguum Balenarumq; prementem, Ægeona Suis immania terga lacertis, &c. Terra viros, Urbesq; Gerit, Sylvasq; Ferasq; Fluminaq; & Numphas & Cætera numina Ruris. Hæc Super imposita est Cæli fulgentis Imago Signaq; sex foribus dextris totidemq; sinistris, &c. Then approaching the Sun-----. Sedebat, in Solio Phæbus claris Lucente Smaragdis, a Dextra Lævaq; Dies & Mensis & Annus, Sæculaq; & positæ Spatiis æqualibus Horæ. Verq; Novum Stabat Cinctum florente Corona: Stabat nuda Æstas & Spicea certa gerebat. Stabat & Autumnus calcatis sordidus uvis, Et Glacialis Hyems Canos hirsuta Capillos. The meaning of all which seems to be this, That the state of the World before this Catastrophy was much the same (facies non omnibus una, nec diversa tamen) with the State of it afterwards; that is, the Course of the Sun was through the twelve Signs; there was a Spring, Summer, Autumn, and Winter, as there has been since; no alteration of the Axis or obliquity of the Ecliptick; But there were Ages, and Years, and Months, and Days, and Hours as now; and Phæbus describing the way to drive his Chariot through, doth name the same Constellations: So that the Philosophers who made the Theory, or the Poets that made the Fable, did not understand or suppose the obliquity of the Ecliptick to be made by that Deviation of the Chariot, or that this Catastrophy had altered the Axis of the Earth, with respect to the Heavens. But neither did they design to signify, even by this Story, the Deviation of the Sun it self at that time, as if that had descended and fired the Earth: For Phæbus did not accompany the Chariot, Occupat ille levem juvenili corpore currum, v. 150. But 393 they rather seem to make Phaeton a fiery Meteor proceeding from the East, and moving Westward by another way and course than the Sun usually took and differing from the Direction that Phæbus had given to Phaeton to observe: But his Horses now mounted upwards towards the fixt Stars, now downwards towards the Earth, now far to the North, then as much to the South, and last of all he was broak all to peices by Lightning, and fell down like a Meteor upon the Earth, and like some such Meteors as have of late Years been observed, but much greater. At Phaeton, Rutilos flamma populante capillos, volvitur in præceps, Longoq; per aera tractu Fertur, ut interdum de cælo Stella Sereno, quæ si non cecidit potuit cecidisse videri. Whether there might ever have been any such Comet as in its Course might come so near the Earth as to set the superficial part on Fire, and to kindle or excite the Subterraneous, Sulphureous and Nitrous Minerals, or whether it were some Exhalation collected into a great Body in the upper Regions of the Air, and being kindled might seem to pass near those Constellations, through which Phaeton is said to be hurried and to come so near the Mediterranean parts as to burn the superficial Parts, and to inkindle the Subterraneous Mines of combustible and inflammable Substances; or whether it were some prodigious quantity of inflammable Steams collected in the Air, and so burnt off by continual Lightning, it is hard positively to determine, because that part of the Story I conceive to be Hypothetical, and Conjectural, or Philosophical, and not meerly Historical. But the Effects produced, those I conceive to be Historical; that is, that there were divers parts, which were before covered by the Sea, that by this Eruption, were raised from under it and left dry. Tum facta est Libye, raptis humoribus, cestu arida: Tum Numphæ passis fontesq; lacusq; Deflevere comis. 237, 238. Et Mare contrahitur, Siccæq; est campus arenæ, quod modo pontus erat. 262, 263. Then also were raised from under the Sea both Islands and Mountains. Quosq; altum texerat cequor Existunt montes, & Sparsas Cycladas augent. 263, 264. Then also did other parts sink under the Water. Ipsum quoq; Nerea fama est, Doridaq; & Natas, tepedis latuisse sub undis. Other parts were overflowed by the Sea and again deserted. Ter Neptunus aquis cum torvo brachia Vultu, Exerere ausus erat, ter non tulit aeris igties. 272. Then also caused great Earthquakes, and overturning and tumblings of the Earth. Alma tamen Tellus, ut erat circumdata ponto, inter aquas Pelagi, contractosq; undiq; fontes, Qui se condiderant in opacæ viscera Matris, Sustulit Omniferos Collo tenus arida Vultus: Opposuitq; manum fronti, Magnoq; tremore omnia Concutiens Paulum Subsedit; & infra, quam Solet esse fuit. Then also was the Air filled with Fumes and Smokes, and the Surface of the Earth covered with Ashes and Cinders. 231, 232. Et neque jam Cineres ejectamq; favillam ferre potest, calido involvitur undiq; fumo. And again, 283, 284, speaking of the Earth, (Presserat ora vapor) tostos en aspice crines, inq; oculis fumum; volitant Super ora favillæ. The superficial parts of the Earth, Vegetable and Animal, were destroyed. 210, &c. Corripiturflammis quæq; altissima tellus, fissaq; agit Rimas, & Succis aret ademptis, pabula canescunt; turn frondibus uritur arbor, Materiamq; Suo præbet Seges arida Damno: Flumineæ volucres medio caluere Caystro. The Earth was rent and cleft, and all the high Hills on Fire like Ætna or Vesuvius: Those I named the last day. By this means many Rivers were swallowed up into the Earth; others dried up by evaporation and boyling Heat. Mediis Tanais fumavit in undis. 243, &c. Nili Ostia septem Pulverulenta vacant, Septem sine flumine Valles. And, to be short, all the effects that have ever been observed in Earthquakes, are here eminently expressed. So that there can be no manner of doubt of the design of the Story, viz. That it was designed to denote or describe a Catastrophy of the Mediterranean parts of the Earth by Earthquakes; since all things are so properly delineated and represented for that end, as if the Poet or Maker thereof had been spectator or Eye-witness of it, or at least a Contemporary with it. And we may here find the whole Progress or Phænomena of an Earthquake from its very first beginning to its very last end, and the effects also that precede it, and those that are subsequent to it, as I could plainly shew if it were not too much for this present Discourse, by explaining the Mythologick Histories immediately prefixt and following it. Nay, there has not been in this late Earthquake in Sicily 394 (which seems to be the greatest mentioned in History) any one Phænomenon which cannot be shewn in this of Phaeton, and indeed most of the Phænomena mentioned in this of Phaeton have been exhibited or exemplified in this last of Sicily; which I could easily manifest by comparing Ovid's Description with that of the Italian Frier; but I shall pass it by for the present.


  XV. Lecture No. 10. (1687)


  Part of another Lecture to the same purpose. I have, 394 in some of my former Discourses, indeavoured to shew some Probabilities, that the Mythologick Stories of the Poets did touch under those monstrous and seemingly impossible representations of Actions performed by humane Powers, some real and actual Catastrophies that had been caused by the Body or Face of the Earth by other Natural Powers, of which the Ægyptians, Chaldeans, Greeks, or some other learned Nations had preserved some Histories or Traditions among the more learned part of them; which, that they might the better conceale their Knowledge, and keep it to themselves, and abscond it from the Vulgar, and such as were not initiated and admitted into their Fraternities, they had contrived and digested into fabulous Stories, which, as they might serve to amuse and awe the Vulgar by the Dæmonology they had thereupon superstructed, so they might serve to instruct and inform the Adepti, or such as were admitted to the true interpretation and understanding of what they knew, of the real History that was concealed thereby, as also of their Philosophical or Physical Hypothesis for the Explication and Solution thereof. I think it cannot be doubted that the Theogonia of Hesiod was of this nature, which if it was Hesiod's (of which, yet I confess their are some Moderns make a doubt) it seems to have been some of the first Notions which the Greeks had obtained of these Matters from the Ægyptians or Phœnicians, or some other of the Eastern Nations; except we suppose that Orpheus, who preceded both Hesiod and Homer near five 100 Years, might in those times have known and communicated some what of what they had by the same Methods procured. The Histories of those times are very dark and uncertain, and nothing convincing can be built upon them. It will be therefore but lost Labour to indeavour to prove my Conjectures from Histories, or hints to be sought among those few Fragments which are now to be met withal among the Relicks of written Antiquities. Those, if such there were, (as being committed to small and perishable Substances) have been more easily drowned and swallowed by time, or buried and overwhelmed with the Dust of Oblivion: And the Copy or Counterfeits of some of them, which have been made by some of those we now call the Ancients (though with respect to them they are to be accounted Modern) seem to have been but very imperfect, and to have been like Structures made up and peiced of the Rubbish, Ruins and Fragments of those Antiquities which they in those times could rake together; so that though some great Buildings have been by these secundary Ancients erected; yet being made up of such Fragments or Parts of those more ancient sacred Piles by the new Disposition and Order of them they now appear a preposterous Moles, yet we cannot but conceive that they had some better and more certain informations of those more ancient Histories or Traditions than what we now can find; and we cannot think so mean of them as not to believe they did in some measure comprehend the Intention, Meaning, and Drift, or Design of those that preceded them; and tho' they wanted a compleat knowledge, yet from the knowledge they had of the then Ruins, they were better inabled to Judge and Conjecture concerning them, than we now can. And tho' their Conjectures might not be all right, yet we cannot but think they might be tollerably near the matter, and that they did acquaint Posterity by their Writings what those their Conjectures were. And of this Nature I take the Metamorphosis of Ovid to be, who, I conceive, had made it his study to inform himself as fully as he was able of what was then to be found concerning that knowledge, and out of those informations he compiled that Book which was to comprise all the Records of Antiquity concerning the Changes and Catastrophies that had happened to the Earth from the Creation unto his own time, which his four first prefactory Verses do plainly enough declare. In Nova sert animus mutatas dicere formas, Corpora dii captis nam vos mutasti & illas, Aspirate meis, Primaq; ab Origine mundi, In mea perpetuum dedueite tempora Carmen. Which is as much as to say, My design in 395 this Book is to speak concerning the various alterations and transformations which the Bodies or superficial Parts of the Earth have, by the Divine Powers, undergone; for to those he doth ascribe them, Nam vos mutastis & illas, and therein to comprize all the knowledge I have been able to procure from the very first Creation or Original of it, even to these very times in which I live. And accordingly we find him to begin this his History, even with the beginning of the Creation of the Earth itself, and therein to have followed the Traditions, Opinions, and Doctrines of the most Ancient Sages concerning its manner of Formation out of a preceeding Chaos; which Doctrine that it was very ancient, and indeed the most ancient of all others concerning the Origination of it, I think the Learned and Ingenious Dr. Burnet in his Archæologia has sufficiently proved, and therefore I shall not need to say any thing concerning it; only I would make this one occasional Remark, That how ancient soever it was, it did not favour of an unlearned or ignorant Age or of a first beginning of real Knowledge, for that we find by Ovid's Copy of it, that it contained a more refined Conception concerning the Figure, and Shape, and Properties of the Earth, than many of the Greek Philosophers (who in probability were many hundreds of Years after those first Sages) had concerning it. Some of those Greek Philosophers making the Earth to be of the form of a Drum or Cylinder, others of an infinite Column, others of a Skiff or Boat, or of a floating Island in the midst of an infinitely extended plain Ocean, and others of other extravagant Shapes; whereas we find that the Doctrine of the Chaos made it to be of a Spherical Form, Solidumq; coercuit orbem, to consist of Land and Water, to have a proper Gravity that kept all its parts in that shape, or his Tellus (Elementaq; grandia traxit & pressa estgravitate sua) to be involved with the Air, and that again with the Æther. Hæc Super imposuit liquidum & gravitate carentem Æther a nec quicquam terranæ fœcis habentem, to be suspended in the Air, or Æther, or space of Heaven without being supported by any imaginary Foundation, as those Greeks fancied. Circumfuso pendebat in aere tellus, Ponderibus librata suis. Nay, and by several other Passages and Expressions of this Book, it is clear, that in those very ancient times, whenever they were, for 'tis hard certainly to limit them; the Learned Men that then lived, had arrived to a very great height of Natural Knowledge, especially of that part which concerned the Cosmography or Constitution of the Universe; and by that Expression, Ignea convexi vis & sine pondere Cæli emicuit, summaq; Locum sibi legit in Arce. It seems plain that they placed the Sun in the Center of the universe, and made the Earth to move about it. Principio terram, ne non æqualis ab omni Parte foret, magni Speciem glomeravit in orbis. But this only by the bye; for I know the common interpretation of these places, is altogether differing from what I now give, yet were it now my business, I think I can shew sufficient Reasons to persuade any unprejudiced Person that what I have given is the designed meaning of them; but I proceed to shew the general design of Ovid in this Book. After the Description of the formation of the Earth, he comes to describe the first times of its continuance; that is, the αδηλου, or unknown Ages of the World, of which he makes four, the Golden, Silver, Brazen and Iron, in the last of which comes in the Mythologick and Historick, for that he himself hath Mythologized also some of the Historical Times and Events. What space of Time he allows to each of these Ages it doth not so readily appear, but it is certain that the Chaldeans, Ægyptians, Brachmans, and some Heathen Historians have assigned spaces large enough and even beyond belief almost; and Mr. Graves tells us, that the Chinese do make the World 88640000 Years old. He begins the Mythologick Times with the Gygantomachia, which to me seems to be nothing else but a Description of some prodigious Earthquakes or Eruptions. And that by the Giants he plainly means nothing else but the Subterraneous Fires or Accensions which break out, and throwing up before them the Earth, seemed to threaten the very Heavens by piling Mountain upon Mountain (Affectasse ferunt Regnum Cæleste Gygantes Altaq; congestos Struxisse ad Sidera montes) I shewed before in the interpretation of the Rape of Proserpine, where it plainly appears what was meant by Typheus one of those Giants, who is said to lie buried under the Island of 396 Sicily, and therefore shall not need to say more upon that Subject. After the breaking forth of these Subterraneous Streams and Flames, we find Ovid describing them to be burnt off with Lightning. Tum Pater omnipotens misso perfregit Olympum Fulmine & excussit Subjectam Pelion Ossa. Obruta mole Sua cum corpora dira jacerent, perfusam multo Natorum Sanguine terram immaduisse ferunt, Calidumq; animasse cruorem. This we find to be a general Concomitant or Subsequent of such Eruptions, and it were easy to produce many Examples of it in our late Eruptions; and 'tis also as usual for many of those places that have been thrown or raised up into Hills to be sunk or tumbled down again, Excussit subjectam Pelion Ossa. So we are told of a Hill that lately rose up by Catanea, which soon sunk again. [Obruta] by this, I think, is plainly signified the Eruption of fiery Streams or Rivers of melted Minerals out of those Orifices or fiery Vents, such as in the two last Earthquakes in Sicily have broke out of Ætna, and overflowed and burnt up and destroyed several Towns, Villages, Fields, &c. for what can better express the moving, raging and devouring Qualities of such a stream of Liquid Fire, than to call it an animated, or living scalding Gore from its red and fiery Colour, its scalding and burning Heat, its fluidity and rapid Motion, and its devouring and consuming Power; but it would be too tedious to insist on all the remarkable Circumstances and Expressions, which, I conceive, makes it plainly enough appear what was the Design and Scope of the Story; nor need I mention the Description of it by other Mythologers, as Claudian, Hygynus, Antoninus, Liberalis. Nor will it, I hope, be needful to answer any thing to those who would interpret it another way: Some making it to be only a Description of a Rebellion; others a disguising of the History of the Tower Babylon. I shall rather leave it to the Judgment of every one to make choice of which interpretation he shall, upon duly considering the relation, think to be most aggreeable to the whole drift of the Book. And what I now deliver I would not have to be taken otherwise than only as my Reasonings and Conjectures upon the like Considerations: For as I observed before, the Poet has so couched all his Relations and Expressions as to comprize a Physical, a Moral, and an Historical Meaning in them. And it may be so interpreted as if it were designed to describe some particular Earthquakes, or some particular Rebellion, or the general Rebellion of wicked Men against Heaven, and the Divine Powers, or the attempt of those at Babel, and at the same time it may also be found designedly to contain in brief the Theory of Opinions of the most antient Physiologers which they held concerning the Causes and Effects of Earthquakes upon the uper Face of the Earth; which to me, I confess, seems to be the principal aim and design of this Story of Ovid, as well as of the most part of the rest of the Book, which I design, God willing, to prove more expressly and particularly in a Treatise upon this Subject, so soon as I have settled some Affairs, which have hitherto hindred me from perfecting that and many other Subjects.


  I shall not need here to say any thing concerning the Custom of the Greeks in those former Ages of turning all their Histories into Mythologick Poetry; 'tis plainly enough proved by that Relation I read the last day out of Plato's Timæus; and it was not only used by them but by divers other Nations, as the English and Germans, as you will know. I suppose the reason was for the better fixing it into the Minds of the Youth by a kind of indelible Character, as Plato expresses it: Which could not be forgotten; for extravagant Marks we know are the great helps of Artificial Memory, for that they raise extraordinary Attention, and that extraordinary Attention and Wonder does stigmatise or burn in as twere indelible Ideas in the Memory. Pleasure also is another help to fix Ideas, and that Poetry and Songs contribute to, and the activity of the Spirits in Youth work the Effects more powerfully, and make them more durable. These, I imagine were the Reasons why the Ægyptians, Greeks and other Nations converted their true Histories into these Romantick Fables: Not that I do here undertake for the truth of History in every Fable, for I conceive that there are as various kinds of Fables as there are of Histories. Some are repeated and believed Fables which are true Histories, others are believed true, but are really Fables: Some are believed Fables 397 and are really so, and others are believed true and really are so. But of this fourth Head I fear is the smallest number; but we must take the best Evidence we can to confirm our Belief of those that are generally so reputed: Among which none has been more looked after of late than Medalls, Inscriptions, and real Monuments, yet remaining of the preceding Persons and Actions, these are by all looked upon as a most undeniable Proof to confirm a written History, and yet we know that many things of this kind have been counterfeited, yet that cannot be said of all: Now, if these that may be counterfeited be yet looked upon as more Authentick than Written History, then certainly these Medals, Inscriptions, or Monuments of Natures own stamping, (which I alledged to prove an Hypothesis) which 'tis impossible for Art to counterfeit, might in reason be looked upon as Proof sufficient tho' no History could be produced. If I saw a perfect Medal, tho' I could not be assertained whether it were Antique or Counterfeit, yet I could certainly conclude it had been made by Art from the sensible Characteristicks of it; now it seems very strange to me that so many evident Characteristicks as may be plainly discovered in those figured Bodies should not force an assent; but truth will in time prevail; but to give as much satisfaction as I can to all Doubts, I will pitch upon one or two of the Fables of the Metamorphosis for instances, to shew that they were designed to convey a certain History very much differing from the first appearance of the Fable. I will begin with those of Perseus, Atlas, Andromeda and Medusa, because, as I conceive, they have relation to the Herculean Columns, and to the Atlantis, or those parts of Libya which were near it; they are somewhat long, however I must beg your Patience to explain them a little more fully, and I will be shorter in the rest.


  Of Perseus.Perseus from περιζεω circumferveo, I take to signifie hot inflamed Air or Lightning which is the Earthy Exhalations set on fire by the Air dissolving them; he is said to be the Son of Jove, that is of Ætherial or Elementary Fire begotten in a shower of Gold or Fire from Heaven, that is Lightning. He carries with him the Gorgons Head haired with Vipers, the Picture of Lightning.


  
    Viperei referens spolium mirabile Monstri


    Aera carpebat tenerum stridentibus alis.


    


    Bearing the spoil adorn'd with snakey Hair


    With clashing Wings he rends the yielding Air.

  


  This I take a proper Description of Thunder and Lightning, fiery Serpents representing the Emanations of Lightning, or the wrigling flashes of it darting out sometimes: 'Tis represented as held in the Hand of Jupiter, sometimes in the Mouth, sometimes in the Claws of his Eagle, and we shall find afterwards in the Fable, that the Actions of Perseus against the Sea Monster or the Flood are compared to those of Jupiter's Eagle.


  
    Cumq; super Libycas Victor penderet arenas


    Gorgonei capitis, guttæ cæcidere cruentæ,


    Quas humus acceptas varios Animavit in angues.


    


    And while the Victor hover'd in the Air,


    The drops that fell from Gorgon's Bloody Hair,


    By Earth receiv'd, were turn'd to various Snakes.

  


  These are the effects of Heat in those sandy, hot, burning Countries, and I conceive this alludes to the Snake-Stones, or Thunder-bolt-stones, as well as the living Serpents; for the vertue of the Gorgon's Head, which is Subterraneous Eructations or Damps, was the petrifying Quality converting all things to Stone


  
    Inde per 398 immensum ventis discordibus actus,


    Nunc hue, nunc illuc, exemplo Nubis aquosæ


    Fertur, & ex alto, seductas æthere longe


    Despectat Terras, totumq; supervolat Orbem:


    Ter gelidos Arctos, ter Cancri brachia vidit,


    Sæpe sub Occasus, sæpe est sublatus in Ortus.


    


    Thence carry'd by discordant Winds he's hurl'd,


    As watery Clouds through the expanded World;


    Now here, now there, on the far distant Plains


    He casts a glance, then heav'nly Arches gains;


    Thrice the cold Bear, thrice the hot Crab his Eyes


    Survey, as oft to West or East he flies.

  


  This I conceive very properly apply'd to Lightning, which is now here, now there, all over the World.


  
    Jamq; cadente die veritus se credere Nocti,


    Constitit Hesperio, regnis Atlantis in Orbe


    Exiguamq; petit requiem, dum Lucifer ignes


    Evocet Auroræ, Cursusq; Aurora diurnos.


    


    And now not trusting to approaching Night,


    Doth on th' Hesperian Realms of Atlas Light,


    And craves some Rest, 'till Lucifer displays


    Auroras blush, and she Apollo's Rays.

  


  This describes the settling of this fiery Vapour about the Westermost parts of Africa; where


  
    Hominum cunctis ingenti corpore præstans


    Japitionides Atlas fuit: Ultima Tellus


    Rege sub hoc & Pontus erat, qui solis anhelis


    Æquora subdit equis, & fessos excipit axes.


    


    Gigantick Atlas Empire here possest


    O're Lands extended to the farthest West;


    Where Titans panting steeds his Chariot steep,


    And bath their fiery Fet-locks in the Deep.

  


  It was a Country that lay farthest Westward where the Sun seemed to set in the Sea.


  
    Mille greges illi, totidemq; armenta per herbas


    Errabant-------


    


    A thousand Flocks, a thousand Herds there Graz'd


    On verdant plains-------.

  


  It was a delicate Country for Pasture and Cattle.


  
    Et Humum vicinia nulla premebat.


    


    No Neighbouring Lands offended this.

  


  It was an Island not joined to any Continent.


  
    Arboreæ; frondes 399 auro Radiante nitentes


    Ex auro Ramos, ex auro poma ferebant.


    


    The dazling Trees there glitter in the Air,


    Which golden Fruit and gilded Branches bear.

  


  Its Rivers and Rivulets all abounded with Gold or golden Sand.


  Rivers are very properly Mythologised by Trees, the greater Body of Water resembling the Trunk, the lesser Rivers the Branches, the Rivulets, Fountains, Springs and Sources, the Twigs and Leaves; and the Hills and Mountains the Fruit: For as I have already, upon another occasion, hinted, Trees receive the greatest part of the Sap from the Air and little from the Earth: And they distribute more moisture to the Earth from their Bodies by their descending Sap than they draw from it by their Vessels, and as the Sea Returns the Water it receives out of the Rivers into the Air, whence it circulates again into the Fountains and Rivulets by condensation and Rain, so doth the process of Nature also operate in the manner of returning the moisture into the Leaves, as I shall upon another occasion more particularly explain, having mentioned it only upon this occasion to shew how properly the Rivers are Mythologised by the Trees, Branches, Leaves, and Fruit.


  The next Verses expressing Perseus's Addresses to Atlas is Poetical, as also of Atlas's Resentiment, upon remembrance of an old Prophesy that Parnassian Themis; or all knowing Predestination had fore-shewn, viz. That time should come when an Off-spring of Celestial Fire should destroy that golden Country; for fear of which it is said,


  
    Id Mentvens solidis Pomaria clauserat Atlas


    Mænibus, & vasto dedit servanda Draeoni,


    Arcebatq; suis externos finibus-------.


    


    This fearing, he his Orchard had inclos'd


    With solid Cliffs: A Dragon too oppos'd


    All Entrance-------,

  


  This Hesperian Garden was incircled with high Cliffs and encompassed round by the Sea.


  
    Huic quoq; vade procul, ne longe gloria rerum


    Quas mentiris, ait, longe tibi Jupiter absit


    Vimq; minis addit, manibusq; expellere tentat


    Cunctantem, & placidis miscentem fortia dictis.


    


    Begon, said he, for fear thy Glories prove


    But Counterfeit, and thou no Son of Jove.


    Then adds uncivil Violence to Threats;


    With strength the other seconds his intreats.

  


  This Island had not been troubled with Thunder, Lightning, Earthquakes, or Eruptions, poetically thus described; and how these came on by degrees, and Barrenness with Drouth increased, and how the Inhabitants endeavoured to prevent it by their Labours; but at last because they strove against the Course of Nature, the Poet makes Perseus say,


  
    Accipe Munus, ait, Lævaq; a parte Medusa


    Ipse retro versus squallentia protulit ora.


    


    Take then, said he, they due Reward, to's view


    Shewing Medusa's Head, his own withdrew.

  


  That is, the 400 subterraneous Eruption, and therewith the petrifactive quality exerted itself, upon that Country, and as a Consequence thereof,


  
    Quantus erat; Mons factus erat nam barba comæque


    In Sylvas abeunt, juga sunt humeriq; manusq;


    Quod caput ante fuit, summo est in monte Cacumen:


    Ossa Lapis fiunt, turn partes Atlas in omnes


    Crevit in immensum------.


    


    Atlas to a Mountain, equal to the Man,


    Was turn'd, where Hair and Beard was, Trees began


    To grow, his Shoulders into ridges spread,


    And what was his, is now the Mountains Head:


    Bones turn to Stones, and vastly all increase------.

  


  A prodigious Mountain is raised, and the Hesperian Garden or Country lost, this Mountain being the only remains thereof. Now before this Metamorphosis of the Country of Atlas into that Mountain, Perseus had destroyed the Gorgons, and but off the head of Medusa. These Gorgons were said to inhabit certain Islands lying near Atlas, they were called the Phorcidæ, of which there were two which were said to have but one Eye between them; possibly a Vulcano.


  
    ------Gelido sub Atlante jacentem


    Esse locum solida tutum molimine molis,


    Cujus in introitu, geminas habitasse sorores


    Phorcidas, unius sortitas Luminis usum.


    


    ------Under frosty Atlas side


    There lay a Plain with Mountains fortify d,


    In whose access the Phorcidæ did lye


    Two Sisters, both of them had but one Eye.

  


  This he takes with him; that is, I suppose there began the Earthquake or the Subterraneous Vapour kindled, and thence extended to the farthest extreamity of those Islands, possibly the Atlantick.


  
    Id se solerti, furtim dum traditur, astu


    Supposita cepisse manu; perq; abdita longe,


    Deviaq; & Sylvis horrentia fana fragosis


    Gorgoneas tetigisse domos, passimq; per agros


    Perq; vias vidisse hominum simulacra ferarumq;


    In silicem ex ipsis, visa conversa medusa.


    


    How cunningly thereon his Hands he laid,


    As they from one another it convey'd;


    Then thro' blind Wasts and rocky Forrests came


    To Gorgon's House; the way unto the same


    Beset with forms of Men and Beasts, alone


    By seeing of Medusa, turn'd to stone.

  


  By which it seems to have extended a great way and to have been very Rocky, Cragged and Uninhabitable, where Men and other things had been before that time petrified. Being there arrived, he finds Medusa asleep; that is, I supposed, the Vulcano not burning: But by this new Eruption the Head of Medusa is taken off, and the Vapour or Eructation riseth into the Air, partly in Flames and lightning and fiery Vapours, which is Perseus; partly in watery Vapours and Wind, which is,


  
    Dumq; gravis 401 somnus Colubros ipsamq; tenebat


    Eripuisse Caput collo; pennisq; fugacem


    Pegason & fratrem, matris de sanguine natos.


    


    And how her Head he from her Shoulders took,


    E're heavy sleep her Snakes and her forsook;


    Then told of Pegasus, and of his Brother,


    Sprung from the Blood of their new slaughter'd Mother.

  


  This may represent the mounting of fiery Eruptions, which rise as swift as Pegasus, and shine like his Brother, who was supposed to brandish a golden flaming Sword. But I must hasten, Perseus having performed those Exploits of sinking the Atlantick and raising Mount Atlas.


  
    ------Pennis ligat ille resumptis,


    Parte ab utraq; pedes, teloq; aeeingitur unco,


    Et liquidum motis talaribus aera findit:


    Gentibus innumeris circumq; infraq; relictis


    Æthiopum propulos Cephæaq; conspicit arva.


    


    His Wings at's Feet, his Faulcion at his Side


    He sprung in th' Air: Below, on either Hand,


    Innumerable Nations left, the Land


    Of Æthiope, and the Cephean Fields survey'd.

  


  The Fable of Andromeda. The fiery Vapours flies over several Countries till it comes to the Country of the Ethiopians, and the Plains of Cepheus or the Drones. Here he finds Andromeda chained to a Rock expecting to be devoured by a Sea Monster. Andromeda's Name and Description agrees with that of an half drowned and Rocky Country, by turns overflowed with the Sea at High Water and covered with Sand (Jusserat Ammon) and seems to be that part of Africa where Jupiter Ammon's Temple was built; which since raised, is all Sandy, and therefore is called Amnion or Sandy. Perseus, its said would have thought her Marble, but that he saw the waving of her Hair by the Wind, which may signifie that some Reeds, or such Water-plants, might grow among the Sand and Rocks sometimes overflowed by the Sea. Here (to make it short) Perseus, or the fiery Eruption, raiseth the frontier Parts to the Sea, and repelleth the Tide of Flood from overflowing and drowning the Land. And so Andromeda becomes 'Αναδρομη, raised and freed from the Inundation; this is so very plainly specified in the Description, that bating a little poetical Expression about Love; which Ovid had well studied, having a gust for it. It seems plainly to design the History of such a Metamorphosis, and very probably of that very Country I before-mentioned; and were it worth while, I am apt to believe, that the Histories designed by all the other Fables may be discovered; for that they have all such Histories couched under them, I do no ways doubt; not only for the Arguments I at first mentioned, but for several others. Moreover I do conceive, that there is a Chronologoe of the preceding times to be discovered out of them, and that they are written, not fortuitously, but with great Care, and according to the due Order in which they happened. And tho' possibly this do not at first view so plainly appear, nor can be so undeniably demonstrated without a more perfect knowledge of the Hieroglyphick and Mythologick Characters, yet I am almost certain that some such Chronogick Account is couched in the Fable, and may, if well examined, be detected; and to conclude, I am apt to believe, that in this Mythology is contained the greatest part of the Ægyptian and Grecian History of the preceding Ages of the World; the truth of which I do not undertake to defend, we must take that as we do all other Histories, upon trust till we can have better 402 Proof either for or against them. And if these be so admitted, this Book will furnish a sufficient number of such Catastrophies that have happened in former Ages to make the Hypothesis, I have indeavoured to explain, to seem at least probable, if not necessary, and neither so absurd or impossible as some have asserted.


  XVI. Lecture No. 18. (1693)


  The Fable of the Rape of Proserpina. Read March 8, 1693. I have some Years since propounded in this place my Conjectures for the explication of the Mythology delivered by Ovid in his Metamorphosis, namely, That he thereby designed to comprise a History of the Changes which had happened to the World from the beginning thereof to the times wherein he lived, which he signifies Ænigmatically by the first four Verses. The method of which is by personating Things and Powers: The one by Mortals, namely, material Things, the other by Immortals, namely, Powers, or Energies and comprising therein a three fold Cabala or Tradition, namely, A Physical, comprehending the Causes, Effects and Reasons; an Historical, comprehending the Times, Ages, Persons and Places, And a Moral, to make them Instructive and Useful for the Regiment, and moralising the more vulgar part of Mankind. In which he has indeavoured to follow the method of the Greek Poets, who, as I have formerly exemplified in Homer, Hesiod, and the rest of the Mythologers, did prosecute the same design. By the interpretation of which Mythology, if we could discover and find out the true Key, I conceive it would open and make manifest much of the History of the Catastrophies that have happened in the World, and of the places and Ages wherein they were produced.


  That which makes me repeat this Notion at this time, is the dreadful Effects of the late Earthquake in Sicily, which put me in mind of what I had here formerly instanced, on the Story as it is delivered by Ovid in his fifth Book concerning the Rape of Proserpina by Pluto, which I then conceived and am still of the same Opinion (however others were of a contrary) was designed by the Poet to represent some dreadful Earthquake that had formerly happened in Sicily, not far, nor much differing from the Place and Effects of this late dreadful Catastrophy: Save only that we do not yet hear of the swallowing up, or the sinking down into, or under the Water of any considerable Country or Town, which I conceive is plainly specified by the Poet to have been effected by that which he designs to delineate: For Proserpina or Abrepta, as the Name signifies, is plainly described to have been seated in that place of the Island where the Lake Pergusa was in Ovid's Time, and where it remains, I suppose, to this Day: It is described to be the Daughter or Off-spring of Ceres, that is, a City or Place flourishing in a much civilised and well cultivated Country; for that Ceres doth plainly denote, and is so signified by the Poet.


  
    Prima Ceres Unco Glebam Dimovit aratro,


    Prima dedit Fruges alimentaq; mitia terris;


    Prima dedit Leges: Cereris sunt Omnia Munus.


    


    Ceres with crooked Plough Gleabes first did turn,


    And first taught Men to feed on Fruits and Corn:


    She first gave Laws Ceres did all adorn.

  


  This Place or Country was also very pleasant and flourishing with Fruits, Flowers, Fountains, especially Woods, in which Proserpina is said to be disporting and innocently gathering Flowers, when Pluto suddainly seised her and carried her into the Earth; that is, whatever the place were, whether Town, Village or City before the Rape, it seems to have the same fate with St. Euphæmia mentioned by Kircher in his Mundus Subterraneus;that is, to have been by an Earthquake swallowed up into the Earth, and to have sunk so low, as to have left a Bason for a Lake for after Ages to this Day. Now, that this is plainly the Physical meaning of the Poet will appear plain if the whole Story be taken in. First, The Poet tells you the place to be Trinacria or Sicily. This Country, tho' most Delicious, Pleasant, rich in Soil, well Cultivated and Tilled, and 403 very much Civilised and Governed by good Laws, as is figured by Ceres, as I have mentioned, was yet seated on a Sulphureous, and Fiery, Cavernous Foundation, subject to Heavings, Tremblings and Earthquakes, expressed by the Giant Typhæus, who had endeavour'd to invade Heaven, that is, to belch up Flames, and throw Stones and Rocks against it, but at length came to be covered with this Island. Verse 346, to 356. Hereupon Dis or Pluto, that is, the Spirit of the Earth is fained by the Poet to be roused up to see least the Vault of the Earth over his place of Residence, should be broken by the fury of the Giant Typhæus; that is, by the working of the Sulphureous Vapours and Fulminations, Ver. 356----Et Rex pavet ipse silentum, Ver. 362. That is, the Earth rose and swelled, and there were Eruptions of Smoke signified by the Black Horses his Chariot was drawn by, and there was a general Earthquake over all the Island, but the great Eruption was at the place where the Lake Pargusa is. Here the Poet fains that Pluto, or the Subterraneous Powers were in Love with the Beauty of this Goodly Place personated by Proserpina. Venus, or Youthful Beauty or Thoughts doth excite Cupid or Love and Desire in this Terrestrial or Subterraneal Power to take away this pleasant Place, Proserpina from its curious Situation, and swallow it up, or hurry it away on a sudden into his own, or the Subterraneous Regions. Ver. 363, to 385. All Poetical to express how Dis was thus enamored of Proserpina, from 385, to 395. The pleasant Situation of Proserpina is described from 395, to 408. The Catastrophy is described, which manifests, that this terrible Earthquake extended from the place where the Lake Pergusa now is to the Place where the City of Syracuse stood, now called Saragosa, where the River Anapis runs into the Sea: By this the Lake Anapis was broken open and made a Bay to the Sea, and no remainder of Cyane, but some small Brooks that run into that Bay. This I take to be the meaning of the Poet from 409, to the end of 437. The remaining part of the Story seems to be a description of the Devastations made in the Country, being made unfit for Tillage, and therefore Ceres is said to seek her Daughter Proserpina all over the World, the remaining Husbandman seeking for other places fit for Tillage, but returns to Sicily, at Verse 463.


  It would be too long to interpret all which I think I could easily do, and shew plainly the meaning of the Physical Cabala. But I designed to mention this only at present as an example pertinent to this present time, when we yet have the noise of the Sicilian Earthquake, and some others, yet sounding in our Ears: As to the Moral Cabala many have handled it; and for the Historical, I shall take some other time to Discourse of it, and to give my Conjectures.


  XVII. Lecture No. 12. (1688)


  A Lecture read Feb. 15, 1688. confirming what the Author had before said as to Earthquakes and their Effects.


  I need not repeat what I have formerly said as to the several curiously figured Stones found in many parts, nay, I may say, all parts of the Earth, that they are really the several Bodies they represent, or the mouldings of them Petrified, and not, as some have imagined, a Lusus Naturæs sporting her self in the need less formation of useless Beings.


  I shall only add some Confirmations of the Conclusions I then deduced from an Hypothesis, which I took the liberty to propose. And First,


  As to the Spheriodical Figure of the Earth, and thence of the Decrease of Gravity towards the Æquator instead of the Increase, as most of the followers of Des Cartes, Mr. Hobbs, and divers others of the Modern Naturalists assert; tho' it were at first much opposed, yet I find that it is now by divers not thought so improbable but that it may be supposed; and tho' I find the consequent Supposition as yet opposed, yet I question not but in time to make that appear to be necessary also; but every thing must have its time. As to that also which I have Published, how unlikely soever it may appear, I hope 404 also to be able to produce very good Arguments for it, and that it was not an Hypothesis proposed at random, as some may imagine.


  But because these in themselves, tho' fully proved, were not sufficient to solve all the Phænomena of Nature as to the Disposition of those figured Bodies, whether Shells or other Substances; therefore in the Fourth place I laid down as a Supposition, that the superficial Parts of the Earth had been very much altered by Subterraneous Eruptions, whereby divers Parts that had before such Eruptions or Earthquakes been under the Sea, had been raised out of it and been made Islands; and that other parts that had been dry Land had been sunk into and covered by the Sea; that Vallies had been turned to Cliffs, and Hills to Vallies or Lakes, and the like.


  Confirmations of the Atlantis. This was likewise opposed and thought very improbable, because for so long time as our History will reach backwards, it was affirmed there had happened no such change; and therefore, because it was supposed no such History could be produced, this also was to be rejected, and we must again have recourse to the Lusus Naturæ as the only expedient to give satisfaction; only some kind of Subterraneous Passages were thought of, by which Oysters and other Fish might be conveyed to the middle of the Alps, going along with the Stream of the Water from the Sea to supply the Springs and Fountains at the top of the Hills.


  I confess it seemed to me a little hard, because I could not give the Pedigree of the Fish, therefore I should not be allowed to believe it a Fish, when I saw all the sensible marks of a Fish; and that, because I could not tell who it was, or upon what occasion that caused the Stones on Salisbury Plain to be dispersed in that irregular Regularity, that therefore I must allow them to be a Lusus Natuæ, or placed there by Merlin or, some such unknown way, and not by the Hands, Labour or Workmanship of some such Men as are now living. Nevertheless that I might, as far as I was able, satisfy these Objections also, I produced the History of Plato as brought out of Ægypt by Solon, concerning the Island of the Atlantis. But this tho' related by Plato, with all the Circumstances, as if he believed it a true History, was yet supposed to be only a Fiction of Plato to lay the Scene of his Common-wealth, or at best a Fable of the Æyptian priest to magnify the knowledge of the Ægyptians as to the History of preceding Ages. I confess the account of the nine thousand Years is Argument enough to make the whole History to be suspected as a Fiction; but yet till we are certain what space of Time is there signified by a Year it will be a little hard to reject the whole for that Circumstance, since most of the other Circumstances of it are more probable.


  And that they were thought so by divers of the Ancients, is plain from several Testimonies that might be alledged; I shall only mention what Strabo says of it in his second Book, where examining whether Eratosthenes had duly amended the τηζ οικουμενηζ πινακα of the Antients he adds, that to δε εξαιρεσθαι την την ποτε, &c. Eratosthenes (says he) has done well in expounding the manner how the Surface of the Earth may be changed, by relating how the same may sometimes be raised, and sometimes be sunk by Earthquakes, and various otherways changed, as we also have in many particulars Enumerated, by which also he hath properly shown how the History, which Plato relates concerning the Island of Atlantis, as it was brought out of Ægypt from the Priests there, by Solon, may be well believed not to be a Fiction, but a true History. From which Passage it is plain, that both Strabo and Eratosthenes did look upon this History of Plato, or rather of the Ægyptians, as very probable; Pliny also was of the like Opinion, as appears, not only by his mentioning the History of Plato, but by the several other Mutations, which he relates to have been made by the means of Earthquakes.


  But because the Scene of this Tragedy of Atlantis was placed very far backwards in times remote, and that we have not other History of this change but what Plato is pleased to relate, I did therefore indeavour to produce some History concerning the changes that had happened since that time, namely, within the reach of the Greek Histories, in the same place where this Atlantis 405 was said to be sunk down into the Sea. For this I produced the History of the Periplus of Hanno, the Carthaginian, as it is set forth by Berkelius; from which I collected that at the time when this Expedition was made, the place where the Atlantis was said to be sunk, was found to be partly Sea and partly Islands, and that the same extended, as I conceive, as far to the Westwards almost as the Madera Island, about which place was then found a small Island called Cerne; from which Coasting Southwards for twelve Days, they found the Land all on Fire, and one prodigious high Mountain flaming out at the top, called Theon Ochema, or the Chariot of the Gods; which, by all Circumstances, I conceived to be the same with the now Pike of Teneriff. Supposing which Relation true, I deduced thence that there must needs have happened great changes in those Parts between the time of this Expedition and the present; for that all those places which seem to be described by that History are not now to be found in the places where they are by that Relation placed. But this Relation was also looked upon as fabulous, because I produced no other Authority for it besides the Relation itself and the Testimony of Pliny. But those who are better read in Ancient History, may find that it was by most of the Ancients supposed real; and all agree that the Phœnicians, of whom the Carthaginians were a Colony, were very skillful in Astronomy, Navigation, Arithmetick and Traffick, and that they were the first introducers of these among the Greeks, together with the Knowledge and Use of Letters. And from those Particulars I noted in the said Relation, it seems to me very evident, that they understood what Longitude and Latitude was, and knew how to keep account of their Course and Distance; and tho' the Interpretation thereof which I produced, be differing from all the other I have yet known: Some supposing it to relate wholly to the Coast of Africa as it is shaped, at present, and others in other Situations, yet whoever (taking this Notion of their skill in Astronomy and Navigation along with them) shall strictly examine the Relation itself, he will, I conceive, be persuaded to be somewhat of my Mind. Strabo therefore says of them. The Sidonians were reported to be good Artists in various things, as it is also manifest by their Actions; as also, good Philosophers, Astronomers and Arithmeticians, and such as well knew the secret of Numbers and of Sailing in the Night also. From which consideration I conceive, that κατ ευθν in Relation can signify nothing else but the same Parallel of Latitude, or the same straight Line with that from Carthage to the Mouth of the Streights.


  I was not then able to quote the place in Aristotle which relates to this discovery of the Carthaginians, tho' I was well assured I had met with such a Relation; 'Tis in his Book, περι θαυπασιων ακουσματων, in his Words. εν τη θαλασση τη εξω Ηρακλειων ρτηλων ϕασιν υπο καρχηδινιων υησον ευρεθηναι ερημην εχουσαν υλην καρχηδινιων υησον ευρεθηναι ερημην εχουσαν υλην τε πανταδαπιην και ποταμουζ πλουτουζ και τοιζ λοιποιζ καρποιζ θαυμαστνϖ δε πλειονων ημερων δαυμαιω, &c. "In the Sea that lies without the Pillars of Hercules, they say, that, by the Carthaginians, there has been discovered an Island deserted, but abounding with variety of Woods, and rich Rivers fit for Navigation, abounding also with variety of Fruits, distant from the Continent several Days Sail. Pomponius Mela also mentions the extream Atlantick to be inhabited by a wild sort of People, which he calls Ægypanes, Blemmeæ and Gamphasentes, and a kind of Satyrs. And in his Third Book and tenth Chapter, he says, Ultra hutic sinum mons altus ut Græci vocant θεων οχημα vehiculum Deorum perpetuis ignibus flagrat, &c. Diodorus Siculus also mentions some such Island in his Fifth Book την λιβυην χειται μεν πεαγια νησος, &c. That is, "Against Libya there is situated an Island in the Ocean, considerable for Magnitude, several Days Sail distant towards the West, &c." I could cite several other Authors who mention some such Place, which may have relation to the discoveries of the Carthaginians in Hanno's Expedition; all which do plainly make it appear, that his discoveries were towards the West, and not towards the South; and therefore it seems very probable, that at that time there were Islands both greater and smaller to the Westwards of the Streights Mouth, which are not now to be found, and consequently they must have suffered a Submersion by some intervening Catastrophies, which was the thing I indeavoured to deduce from it. Nor will it seem so unlikely if we will 406 but consider the alterations by Eruptions out of the Sea near the Islands of the Canarys, and in one of the Islands also within these few Years; the former was the Eruption out of the Sea, in the Year 1639, which Athanatius Kircher has given a description of, and I have received a relation of it by Word of Mouth from two Persons who were both upon the Tenariff Island at the same time, and had each of them often observed it tho' at a considerable distance: The latter Eruption happened within a few Years since in one of the same Islands, of which I have Printed the Relation in one of my Collections.


  And thus, I hope, I have given some ground to believe that the Antient Historians knew and gave some Credit also to both these Relations, namely, that of Solon and that of Hanno, which, by that Passage of Aristotle, appears to have been made either before or in his time.


  I came in the next place to shew that the Metamorphosis of Ovid contained many Histories of great Changes and Catastrophies that had happened long before his time to the parts of the Earth; which, tho' rapped up in Mythology and Mascarade, yet those disguises being removed, it will not, I conceive, be very difficult to make appear what the true Histories are, which now pass Incognito. To this purpose I did observe that Ovid has in some part or other of his Fable, given Marks or Characteristicks by which it may be found what the History is which he doth there Mythologize; this he doth very often in that part which serves as a Link to join the Story into a continued Chain or in the Etymology of the Names, tho' often times also in the process of the Poem. And 'tis usual with him all along to have and mix a treble Design in each of them, namely, an Historical, a Physical, and a Moral; and this he hath done with great Judgment and Subtilty of Invention, and upon several occasions, he makes Excursions into this or that Design, and prosecuting it for a time, as if he had no respect to the other two; but yet, if well examined, it will be found, I conceive, in most that he influenceth, even there also, that design by the other two. If I had leisure to prosecute this Speculation, I conceive I could trace most of these his Designs, but it would be too long a Work; however, I hope in a short time to be able to give several Instances and Examples out of those I have more attentively examined, which may suffice to shew that there is a probability in this Conjecture how differing soever it be from other Commentators.


  But those perhaps may not be thought sufficient for the present Dispute to satisfy such as demand positive and direct Histories, and undoubted Records of such Changes, as I have supposed necessary to make out the Hypothesis of the figured Bodies, which are found to be real Shells, &c. and to have been by them disposed and situated in the places where they are now found: For such therefore I shall prepare a Cloud of Witnesses, which, unless they will deny all History, will stand the Proof.


  I confess I cannot see any Circumstance in the Story of Hanno that should render it suspected, since 'tis granted by all, that the Phœnicians, of whom the Carthaginians were a Colony, were so early eminent in Arts, especially in that of Navigation and Traffick; so that we find Solon made use of them; and that Sanchoniathon Beritius before the time of the Trojan war, did write the Theology of the Phœnicians (as Porphyrius relates) in the Phœnician Language: And that the Philosophy of the Greeks was derived principally from them; as also Astronomy, and even the knowledge and use of Letters. For Thales was a Phœnician, and Pherecides who was the Master of Pythagoras, and the founder of the Italick Phylosophy, and co-equal with Thales learned it out of the occult Books of the Phœnicians. And from Pythagoras his Philosophy sprang and flowed both the Platonick Philosophy, and also the Philosophy of his Scholar Aristotle, tho' somewhat altered by the Pipes it ran through. So that tho' we have but very little of the History of those Times, yet by those few Fragments dispersed here and there, we may be sufficiently satisfied they were able, and actually did make as great Voyages and Discoveries, as that of Hanno; of which there are divers Relations mentioned by Herodotus in his Second Book.


  XVIII. Lecture No. 13. (1688)


  Tho' History should fail Experiments are Cogent. But tho' 407 (notwithstanding what I have alledged) all these Histories shall be looked upon as Fictions and Romantick without any real Ground, yet what I have indeavoured to shew by Experiment and Inspection, and the deductions made therefrom, will not be found destitute of good Authority, proved from very eminent Authors both Antient and Modern, to make out the Truth and Certainty thereof. As first to prove, that those Bodies were found at the tops of Mountains, and that they were notwithstanding asserted to be Shells; we have the Testimony of Herodotus in his Euterpe or second Book, and twelveth Section, where speaking of the Country of Ægypt, as having been mostly raised by the Mud and Sand of the Nile, he says, the whole Country was of such a Soil, only the Mountain above Memphis was Sandy, and had Conchilia or Fishes Shells upon it, and abounded with Salt, so that it corrupted the Pyramids. Which Passage is very pertinent to my present purpose, and is also fully confirmed by Aristotle: For it seems all the lower Ægypt was a Plain, which had rose by the settlement of Mud of the Nile, which he says, in the space of nine hundred Years, had been raised eight Cubits, or twelve Foot; for that eight Foot rise of the Nile, in the time of Myris, overflowed all Ægypt, and in his time there was necessary sixteen Cubits, or twenty four Foot swelling to overflow it. So that he seems to understand, that all the lower Ægypt had been at first Sea, and that the Nile, by degrees, had filled it up to the height of the Plain, and so had covered all the bottom or Sand of the Sea, only the Mountainous part above Memphis was above that level, and so that kept its old bottom or covering of Sand and Shells. This seems to be the meaning of what he argues for; but yet I must needs say, that does not solve all the Difficulty; for how comes this Mountain to be so much higher than the Plain, as it was then raised by the Nile, and thence that Plain to be much above the Sea that was thereby excluded, unless we do suppose also that some Subterraneous Power did raise that Mountain above the level it was of when covered by the Sea, or that the Sea had sometimes been so high as to cover that Mountain, which, tho' Herodotus takes no notice of, yet Aristotle does fully solve it; but be it which way soever, 'tis Testimony enough of the matter of Fact, that Herodotus himself calleth them κολχυλια, and observed the exudation of the Salt. But this Place is also observable for another Passage, and that is to confirm Conjectures I formerly acquainted the Society with, concerning the Pyramids of Ægypt, namely, that I conceived them to be founded on and Ashler'd, as it weere about a Core of Rock, and by this Discourse it is plain, that the place where they stand is so qualified; for by this Description 'tis plain, that it is described as Rocky, and covered with Sea Sand; for that Herodotus takes notice it had both Sea-shells, and Salt mixed with it; but this here only by the bye. Before I leave Herodotus his Testimony, I cannot but take notice of another Passage in the same Book, in the 74th. and 75th Paragraphs; the translate runs thus, Circa Thebas sunt Sacri Serpentes Nihil omnino hominibus noxii, pusillo corpore, binis præditi cornibus e summo vertice enatis, quos defunctos in Jovis Æde sepeliunt, huic enim Deo Sacros illos esse prædicant; thus far is the story he is told by the Ægyptians. Est autem Arabiæ Locus, ad Butum urbem fere positus ad quem Locum ego me contuli quod audirem volucres esse Serpentes. Eo cum perveni, Ossa Serpentum aspexi & Spinas multitudine Supra sidem ad Enarrandum quarum acervi erant magni, & his alii atq; alii minores ingenti Numero. Est autem hie Locus ubi Spinæ; projectæ Jacebant hujuscemodi, ex Arctis montibus exporrigitur in vastam planitiem Ægyptiæ Contiguam. Fertur ex Arabia Serpentes alatos, ineunte statim vere, in Ægyptum volare, sed eis ad ingressum planities oeeurrentes aves Ibides, non permittere sed ipos interimere, & ob id opus Ibin magno in honore ab Ægyptiis haberi, Arabes aiunt.


  Part of this story is what he was told, part what he saw; he was told of flying Serpents, which the Bird Ibis met over that Valley, and so devoured them leaving only the Back-bone. I have heard many stories told of our Snake-stones or Cornua Ammonis, and I have seen some to confirm the story with a very formal Head carved on them; I think not long since here was one shewed in this place; I am apt to think the Spines of the Serpents Herodotus there found in such plenty and such variety of bignesses, were no other than those Cornua Ammonis, and thence, I conceive, proceeded the superstitious 408 Custom when they found any of these Stones or Spinas they carried and buried them in the Temple of Jupiter Ammon, and it seems to me a farther confirmation of what I formerly hinted concerning the Stone adorned with Jewels, and carried in processions by the Priests of that Temple, mentioned by Pliny and several others. But to proceed, to this Testimony and Opinion of Herodotus, I shall add that of Pythagoras, as related by Ovid in his 15th Book of the Metamorphosis, ver. 262, and so onwards. Vidi eqo quod fuerat quondam Solidissima tellus, esse fretum. Vidi factas ex cequore terras: Et proeul a pelago conehæ Jacuere Marinæ. Et vetus inventa est in montibus anchora summis. From which Testimonies 'tis plain that this Phænomenon of Shells was taken notice of by the Antient Historians and Philosophers: And I am apt to think that this might, in some measure, spread among them, the Notion of general Deluges that in preceding Ages had happened, as Pythagoras seems to hint in this place, by supposing them to happen after a certain long Revolution of time; and that Thales, and many others, supposed that the Principle, from whch all things sprung, was Water: And that the Passage in the Fragment of Sanchoniathon, where he speaks of the first original of all things, says, That in the Phœnician Language it was called μωτ, which possibly may be much of the signification of (-hebrew-) in the Hebrew, which signifies Motion; that is, Fluidity, for so the interpretation of Sanchoniathon seems to make it τουτο πιυεζ ϕασιν ιλυν οι δε υδατωδουζ μιξεωζ σηφιν και εκ ταυτηζ εγευετο τασα σπορα κτισεωζ και γενσιζ ολων. Which some will have to be Mud, others the Corruptions of watery mixtures (as if pcox were derived from---, Mors Death or Corruption) from which sprung the Seeds of all living Creatures, and the Generation of all things. That the Ægyptians threw the History of the Flood so far backwards, and make it so differing from the Chronology of the Bible, I take it to be for no other Cause but to make the World believe they were preceding to all others in Antiquity of History and Chronology: To which purpose Herodotus tells a pleasant Relation of Psammiticus, that the Ægyptians before his time had vaunted themselves to be the first People upon the Face of the Earth, but he having a mind to be informed of this by Experiment, caused two Children to be bred up in a Desert Place by a Shepherd, so that they should not hear any Language at all spoken, to the end to see what Language they would naturally speak of themselves; from hence he supposed they would speak the first and most Natural Language. This having been done, and the Children grown two years old, the Shepherd opening the Door of the place where they were so kept and fed with Milk, they both reached out their Hands to him crying Beccos, which the Shepherd taking notice of acquainted Psammiticus with, who inquiring what that word might signify in any Language, was informed that Beccos signified Bread in the Phrygian Language; from which time Herodotus says, the Ægyptians lost their seniority, and granted the Phrygians to be the first and themselves the second People for Antiquity. So that tho' their account of Years may be hence supposed to be uncertain, yet their Learning and their lasting Monuments of their former greatness, namely, the Pyramids, Obelisks, Colossi, Labyrinths, and the like, shewed them to have been long before Herodotus his time very considerable for Arts and Literature. And that they had some Records of a preceding Flood, I have before mentioned, whether the same with that of Noah, or some more particular Flood, which those of Deucalion and Ogyges seem to have been, I leave to the learned Antiquaries to determine. I could produce several other Testimonies to shew they had the notion of a Deluge.


  Of Noah's Flood. But it seems to me very improbable, that these Shells should have been the effect of Noah's Flood by reason of its short duration; which was not long enough of continuance to produce and perfect those Creatures in so short a space to the bigness and perfection they seem to have had. It must therefore have been either some particular Floods of a longer duration; or else the places where they are found, must have been some times or other the bottom of the Sea, and afterwards raised by Subterraneous Motions, Swellings, or Eruptions: Which, whither those just immediately preceded the end of the general Deluge in the time of Noah, and that That part which before the Flood was Land, did sink, and became covered by the Sea, and those 409 parts which were before under the Sea, did, by degrees, towards the determination of the Catastrophy, rise and swell up into Land, Hills and Mountains, I leave to the Learned to determine. Certain it is, that there were some very great changes of the superficial Parts of the Earth at that time; since it is said, that all the Fountains of the Deep, or Abysse, were broken up; the Scripture renders ερραγησαν πασαι αι πηγαι τηζ αβυσσου και οι καταρρακται του ουρανου ηνεωχθησαν. There seems by the Expression to be a twofold supply of Water to cause this Flood, the one by the opening of the Stereoma or Firmament in the middle of the Waters, viz. that of the στερεωμα εν μεσω του υδατοζ, and of the στερεωμα του ουρανου, the gathering together of the Waters above the former στερεωμα; butυποκατω του ουρανου, these God called the Sea, and the parts of the Earth that were uncovered thereby he called dry Land. The Stereoma του ουρανου is assigned for the place of the Stars, Sun and Moon, &c. and has always the Epithet of του ουρανου joined with it. Ovid likewise who seems to allude in some measure to this History of the Creation delivered by Moses in the first Chapter of Genesis, says, Circumfluus humor ultima possedit solidumq; coercuit orbem. I think, were it proper to the present Subject, I could give a very plausible account concerning the manner of that Deluge, as it is expressed by Moses; tho' it differ from all that I have yet met with, yet I can prove it warranted both by the Text and by genuine Physical Principles; but it would be too long a digression for the present Subject, and I shall shortly have a more proper opportunity to demonstrate the inner Parts and Constitution of this Globe, my present Business being to explicate the Phænomena of the outward and superficial Parts, and to prove that the Bodies, which I have asserted to be Shells, have been so reputed by the Antient as well as the Modern Historians: Next to shew that they are, or have been, found in most Parts of the World. And if those two be proved, then will necessarily follow that there must have been some time or other such Catastrophies, Metamorphoses, or Mutations as must have caused those parts, which were once the bottom of the Sea, to be now, or at the time when they were so observed, to be dry Land.


  Proofs out of Modern Writers. That they were so esteemed by divers of the Antients I have in part shewn and could inlarge upon that Head, but that I would likewise shew that they have been so esteemed by the most eminent of our Modern Naturalists, and for this I could produce the Testimonies of Georgius Agricola, Cardan, Gesner, Aldrovandus, Ferranti Imperatus, Wormius, Calceolariius, Bauhinus, Belonius, Fracastorius, Cisalpinus, Fabius Columba, Stevinus, and a great many others yet more Modern, besides the Testimony and Opinion of divers others, who have themselves declared their Judgment by word of Mouth; but this would be too great a wasting of Time to prove that which carries in itself the true Medium of its Proof and Demonstration, which is by sensible examination. I shall therefore only give one Instance or two for all, and that is, First, That of Fabius Columba, who has writ a Treatise on purpose to evidence this Truth by many Arguments; 'tis at the end of his Treatise De Purpura. Nituntur quidam (says he) acanis Naturæ in medium adductis, omni Responsione Seclusa, Linguas Serpentinas aut Glosso-petras; quia non Solum mari, proximis & insulis, sed etiam Longe dissitis, copiose Reperiri traduntur, ab ipsa formatrice natura, sic genitas atq; Lapideas esse: Vel qui dentes esse dicunt, non Carchariæ, Lamiæ, Malthæ aut ejusdem generis Cætaceorum, sed illis similes sponte sic ortos Quin etiam id tantum Naturam produxisse eo loci, quod ratione materiei aptum erat ad formam illam Recipiendam affirmant. Hoc Arbumento in dubium Revocare videntur, an unquam Locis illis mare fuerit, Quod probatissimi antiquiores Philosophi & Historici affirmarunt. Nos quidem dicimus hujusmodi concretionem non esse lapideam, ex ipso aspectu, Effigie rei, ac tota substantia: Ac neminem censemus tam Crassa Minerva Natum, qui statim primo intuitu non affirmant Dentes esse Osseos non lapideos, Sed præter aspectum omnia quæ Ligneam, osseam, & Carneam Naturam habent, Ustione in Carbonem prius abeunt, quam in Calcem, aut cinerem. Ea vero quce tophace vel Saxea Sunt Natura, non in Carbonem sed in Calcem abire, nisi liquuntur propter vitream aut Metallicam mixtionem. Cum igitur hi dentes statim assati transeant in Carbonem & tophum adhærentem minime, clarum crit osseas esse dentes non Lapilleas. He hath many other Arguments to confirm this Truth, 410 which would be too long to trouble you with at this time, and I only proceeded so far that I might give an occasion to have the Experiment now tried in the presence of this Society, there being several of that kind in the Repository, and the trial being very easy will not be long in making, all things being in a readiness for it. I shall only add one more Testimony, which is of Andreas Cisalpinus in his first Book de Re Metallica and second Chapter. Infodinis metallorum seu Marmorum (says he) aliorumq; Saxorum Nunquam vivens Corpus Reperitur. Etsi enim aliquando in eorum Cæsura ostrearum testæ aut cætera Conchilia Reperta sunt; hæc recedente Mari & Lapidescente Solo inibi derelicta in Lapides concreverunt. Ubiq; enim ubi nunc est arida aliquando affuisse Mare testatur Aristoteles. Hoc enim modo Censere magis Consonum est rationi, quam putare vim animalem, intra Lapides, rudimenta animalium ac plantarum Gignere ut quidam putant. He hath not told where Aristotle hath maintained this Doctrine; but whosoever shall examine his Writings, shall, by many Passages in them find, that he was fully of this Judgment: And more fully in the fourteenth Chapter of the first Book of Meteors, where also he confirms the same Sentiments of Herodotus, which I have newly quoted; and concurs likewise with the Doctrine of the alterations that are caused by slow degrees of Progress, which I have Hypothetically explained by the Oval Figure of the Earth, and the alteration of that shorter Axis to differing parts of the Earth: But this only by the bye to shew how much soever that Hypothesis were exploded by a learned Dr., by reason of the Consequences that would follow from it; yet Aristotle (though he hath not explained by what means and in what manner) hath asserted Mutations as great and much after the same method of Progression, as those which are alledged to be the extravagant Consequences of that Hypothesis, some of which I shall have occasion to mention at another time. So that to conclude for this time I hope I have shewn good grounds to evince. First, That these kind of Bodies are either Animal or Vegetable Substances. Secondly, That the places where these are found must have sometimes been covered with the Sea. Thirdly, That the general Deluge of Noah was not of duration enough to effect it, unless the manner of its effecting were after that which I proposed, by changing that part which was before dry Land into Sea, by sinking; and that which was Sea into dry Land, by rising underneath it. Fourthly, That the universality of the Phænomena over the whole Earth seem to argue for this manner. Fifthly, That there have been several particular Floods, as that of Deucalion, the Atlantick, &c. which being caused, for the most part, by Earthquakes, may have been the causes of divers particular Phænomena, such as the raising of some parts from under the Sea, and the sinking of others into it, or into Lakes.


  The former Lecture was read Feb 15, 1688.


  XIX. Lecture No. 14. (1688)


  Proofs out of Aristotle.Feb 29. 1688. I have, in my former Lecture, proved how early and how generally the Phænomena of Shells were taken notice of by the most antient Historians and Philosophers, and I could have given many other Instances to confirm it, if it had been thought necessary. And thence, I conceived, might be continually revived the Traditions and Theories concerning preceding Floods and other Catastrophies that had happened to the Earth in Ages long preceding. But because, among the Philosophers, I only quoted that place in Plato about the Atlantis, which was thought to be a Fiction (however that shewed he had such a notion) and the Doctrine of Pythagoras as reported by Ovid, which was thought Poetical (tho' as I conceive all those Mythologies have certain Historical and real Truths thereby represented) I shall therefore add one out of Aristotle which I hinted the last Day out of his first Book of Meteors. "The same parts of the Earth (says he) are not always dry or moist, but they receive a change from the increase or defect of Rivers; therefore parts bounding Sea and Land change often, nor is the same part always Sea or always Land, but is changed in time, and that which was Sea is Land, and that which was Land is Sea; but this is in a long process: This arrives from interior changes of the Earth, which from a long Constitution grows old, as the Bodies of Plants and Animals, and that not singly the 411 Parts but the whole. It may therefore for a time be moist, and by degrees grow dry and old: This may happen both by the decreasing of Rivers and also of the Sea; but these happen not, but in a long time, in comparison of our short Life, which is the cause they are not noted, the change being so little in the space of one Life, and so several Ages pass before they are finished; whence the memory of them is lost. (He adds much more to the same effect to explain his Notion) Exemplifying his Doctrine by Ægypt, which (says he) has been all made by Mud of Rivers, and is observed continually to grow drier, and the Lakes filling up by degrees have been inhabited, and length of time has obliterated the memory of such changes; for all the present Mouths of Nile, except the Canobic, have been cut by Art; for old Ægypt was that only about Thebes, as Homer testifies, who lived not long after these Changes; for he mentions Thebes only as if Memphis had not yet then been, so he proceeds in explicating, and instances again in saying, so marshy places grow better by draining, but dry grow worse and barren, as it has happened to the Country about the Argives, and the Mycenæans, and what has happened to these parts, the same may be conceived of the whole. So many parts which have been Sea have been added to the Continent; and the contrary, those that do respicere adpauca, ascribe these changes to the Heavens, but they are mistaken; but they are to be ascribed to Causes that happen after a long process of time, as that of Deucalion's Flood, which happened only to Greece about that part which is called old Hellas, which is that about the present Dodon and Achelous; this happened from great abundance of Rains which are generated by the Mountains, which are by degrees changed and so produce differing effects." He exemplifies his Doctrine further by Ægypt, and the Country where the Oracles of Jupiter Ammon was, saying, '"Twas formerly Marshy, but by degrees dried and grew parched; so not only the present most famous Rivers will come in long process of time to be dried and changed, but the Sea also; and that which was Sea will be Land, and the Land will be Sea." I have here given the sum of his Doctrine which he doth much inlarge upon to explain it; but to save time, I have only abstracted the meaning, and given you the Epitomy of it that may easily enough be more fully explained or read at large in the fourteenth Chapter of his first Book of Meteors. By the whole it plainly appears, that Aristotle was of the Opinion that all the dry Land of the Earth had been sometimes covered with the Sea, which he seems to be informed of by the then present Phænomena, as he plainly expresses in his description of Ægypt, and of the Country about the Oracle of Jupiter Ammon; and 'tis not to be doubted but one of those Phænomena and possibly not the least considerable was that of the Sea-sand and Shells, which I shewed the last day Herodotus had taken notice of. I do therefore humbly conceive (tho' some possibly may think there is too much notice taken of such a trivial thing as a rotten Shell, yet) that Men do generally too much slight and pass over without regard these Records of Antiquity which Nature have left as Monuments and Hieroglyphick Characters of preceding Transactions in the like duration or Transactions of the Body of the Earth, which are infinitely more evident and certain tokens than any thing of Antiquity that can be fetched out of Coins or Medals, or any other way yet known, since the best of those ways may be counterfeited or made by Art and Design, as may also Books, Manuscripts and Inscriptions, as all the Learned are now sufficiently satisfied, has often been actually practised; but those Characters are not to be counterfeited by all the Craft in the World, nor can they be doubted to be, what they appear, by any one that will impartially examine the true appearances of them: And tho' it must be granted, that it is very difficult to read them, and to raise a Chronology out of them, and to state the intervalls of the Times wherein such, or such Catastrophies and Mutations have happened; yet 'tis not impossible, but that, by the help of those joined to other means and assistances of Information, much may be done even in that part of Information also. And tho' possibly some may say, I have turned the World upside down for the sake of a Shell, yet, as I think, there is no one has reason for any such assertion from any action I have hitherto done; yet if by means of so slight and trivial Signs and Tokens as these are, 412 there can be Discoveries made and certain Conclusions drawn of infinitely more important Subjects; I hope the attempts of that kind do no ways deserve reproach, since possibly 'tis not every one that takes notice of them, nor one of a hundred that does, that will think of a reason; besides, much greater conclusions have been deduced from less evident and more inconsiderable Marks, if we respect Bulk, Magnitude, or Number, and much more weighty Consequences may, and will in time, be drawn from seemingly more trivial, and much lighter and slighter Indications, yet where the Testimonies are clear, certain and self-evident, they are not to be rejected for their bulk, tho' it be so small as no Eye or Sense can reach it unless assisted by Engines, as the Sight by a Microscope, Telescope, and the like: In how few Letters, Words, or Characters is the History of the World before Noah's Flood? Is it therefore not to be believed because we have not as many Volumes of its History as there are now to be found words? In how little room will the History of the Flood be contained if Homer's Iliads could be boxed in a Nutshell? But to leave every one to the freedom of his own Thoughts, I shall proceed to what I thought was further necessary to be added to what I hinted the last Day, which was concerning the Flood of Noah, because I find the generality of those who indeavour to give a solution of these Phænomena, are inclined to ascribe them to the effects of that Flood, and because what I then said was but in brief, and so possibly what I design might not be so plainly apprehended, or it may be misconstrued, I thought it might be necessary to explain it a little more fully. I said then, that I conceived that those universal Phænomena of the remainders of the Sea which are found in all parts almost of the present superficial Parts of the Earth, could not be caused by the general Flood of Noah, if the manner of performance and executing thereof were such as is for the generality supposed and explained by Commentators by reason that they make the time of the continuance of the present superficial Parts of the Earth under the Waters to be no longer than the time of the duration of the Flood, as it is recorded in Holy Writ. Supposing that the present Earth and Sea is in the same places with respect to the Body of the Earth as they were before the Flood; nor will the Hypothesis or Explication of the ingenious Author that has lately writ of that Subject, reach it, he supposing there was no apparent Sea before the Flood, but that the Sea was all covered by the Earth, if at least I do rightly comprehend his intentions; for that space of time will not be found of duration long enough to produce de novo such multitudes of those Creatures, and to such Magnitudes and Ages of growth as many of them seem to have had, and it will be difficult to be imagined, that such Creatures as do not swim in the Water, should, by the Effects of that Deluge, be taken from their Residences in the bottom of the Sea and carried to the top of the Mountains, or to places so far remote from those Residences. So then, if we will ascribe those Phænomena to that Flood, it will be necessary to consider which way that Catastrophy might be effected that it might be the occasion of such effects. I therefore said, that unless we supposed that there were thereby a change wrought of the superficial Parts of the Globe, and that those Parts which before the Flood were dry Land became Sea, and the Parts which were before covered by the Sea after the said Deluge, became the dry Land, it seems to me, that these appearances cannot be solved by Noah's Flood.


  Tho' possibly this may seem a little improbable upon the first mentioning of it, yet possibly also upon a little further examination, it may be thought to have somewhat more of liklyhood than is yet imagined, at least I hope the manner will be conceivable.


  We have no other means of being informed of the true History of it, but what is to be found recorded in the sacred Writings of Moses; and therefore those are to be consulted, and the true meaning of them, as far as can be, must be obtained; for whatever else may be scattered here and there in other Authors that seem to relate thereunto in all probability, were some way or other fetched from his Informations.


  I conceive then, 413 that considering the Descriptions of Moses both of the Generation of the Earth and manner of the Flood, the History of both may be thus explained.


  First, For the Fabrick of the Earth;, the Description is but short in the first Chapter of Genesis and 2d Verse. Et terra erat Solitudo & Inanitas, & Caligo Super Fades abyssi, & Spiritus Dei manabat Super facies Aquarum, & dixit Deus sit lux & fuit lux. This doth seem to represent the order of the four Gradations, Earth in the middle, Water next, then Spiritus, then Light; the Central Earth is described only as a Vacuum, and called the Abysse, and Darkness inclosing it; that is, the Water follows next above it, which covered it all round: Above this the Air, and lastly the Fire, Æther, or Light in the fourth Verse, according to the Hebrew, Et divisit Deus inter Lucem & inter tenebras: The Septuagint renders is, και διεχωριρεν ο θεος ανα μεσον τον ϕωτοζ και ανα μεσου του σκοτος. That is, God caused a twofold Seperation, one in the middle of the Light or Æther, and another in the middle of the Darkness, which covered the Face of the Abysse or Central Earth; which covering of Darkness was the Water, which is often called the Abysse or great Deep; the former of these is afterwards always called the , the Firmament of Heaven, to distiguish it from the latter, called the στερεωυα στερεωυα του ουρανου, the Firmament in the middle of the Waters; for in the sixth Verse it is so exprest, και ειπεν ο θεοζ γενηθετω στζρεωμα εν μεσω του υδατοζ. Let there be a Firmament in the middle of the Waters, and let it be a division between the Waters and the Waters: And in the seventh Verse; and God made the Firmament, and God made a separation of the Waters that were below the Firmament, from the Waters that were above the Firmament. And in the eighth Verse, και εκαλεσε ο θεος το στερεωμα ουρανον; it is generally rendered, and God called the Firmament Heaven; I conceive it may be rendered, Also God called the Heaven the Firmament, for to shew that there was also a Firmament of the Heavens; for so it is afterward every where called στερεωμα του ουρανου. But this I submit to Divines.


  This first Firmament then, εν μεσω του υδατοζ, seems to have been a solid and hard Spherical Shell, as it were, which incompassed the Ball of the Earth Central, not clear without the Liquid Water, as the hard Shell of the Egg is without the White, and so the Egg-shell doth inclose the whole white of the Egg, as well as the White incloseth the Yolk: But it was, as I conceive, meant, that this Firmament or Spherical hard Shell was placed, as it were, in the middle of all the White, or of the incompassing Water; the Circumferential half of it being without the Shell, and the Central half of it within the Shell. So then at its first Creation, the order was first the Central Earth or great Abysse; this was in the middle as the Yolk of the Egg round or Spherical; this was inclosed in Darkness by the Shell of Water underneath the Firmament, being half the whole Body of the Water which was inclosed perfectly within this Firmament, as the White of the Egg by the Egg-shell; and by that hard shell it was perfectly seperated from the other half of the Water which was above the Firmament, and as it were a second White of the Egg without the Shell, and was the Water upon the Face of which the Spirit was said to move; so that the whole Globe, for that time, was all covered with Water. This Ovid seems to allude to, when he saith, Circumfluus humor ultima possedit, Solidumq; coercuit orbem; which I took notice of in my Lecture about the History of the World, as expressed by that ingenious Mythologic Poet; for he seems to make the Water to be both below the Shell of the Earth and to encompass it.


  Of TartarusPlato also was of that Opinion in making Tartarus the place of the Waters, that is, the middle and Central parts of the Ball or Globe of the Earth; and so the hard part of the Earth to be nothing but this Shell near the Superficies, and it seems also, that Pythagoras, yea, and the Ægyptians and Chaldeans likewise were of the same Sentiment, and divers are of Opinion that Moses also understood the same by the great Abysse which he mentions in the Description of Noah's Flood. But by this Description of the Creation he seems to be understood otherwise, when he says, Et terra erat Solitudo & Inanitas & Caligo super facies Abyssi. For by this he seems to make the form of the Terraqueous 414 Globe to be no other than that of a Bubble, such as Children blow into the Air, that is, only a Spherical Film or Orb of Water, which within it had nothing but Solitudo & Inanitas (-hebrew-), Vacuum & Inane, αορατοζ ακατασκευαστος, and only that this Film of Water was divided in the middle by the solid hard Shell of the Firmament which inclosed half the Film; that is, the inner side; and excluded the other half of the Film; that is, the outward superficial Parts: And hence 'tis possible that Virgil in the eighth Book of his Æineids, says, Spiritus Intus alit, totamq; infusa per Artus men agitat molem & magno se Corpore miscet. Inde hominum pecudumq; genus vitæq; volantum & quæ marmoreo fert monstra sub æquore pontus, &c. He seeming there to make the place for the Soul of the World; others there are who would have it to be Fire, and thence to proceed the Causes of the Vulcanos and fiery Eruption; but Aristotle there places the pure Element of the Earth; some of the Modern Philosophers would have it to be all one great Load-stone. I could produce various other Opinions, but they are all but Opinions; and it matters not much what the Substance be that fills it, as to the present inquiery; I shall therefore proceed.


  This Firmament then in the middle of the Waters, I take to be that which in many places of the Bible is said to be the Foundation of the Earth, as in Psal. 24. 2. The Earth is the Lords and the fullness thereof for he hath founded it upon the Seas. (Prov. 3. 19.) The Lord by wisdom hath founded the Earth, by understanding hath he established the Heavens, (this seems to refer to the two Firmaments) and in the following Verse, By his knowledge the depths are broken up, and the Clouds drop down their Dew. (This seems to refer to the Causes of the general Deluge by opening of those two Firmaments, as I shall by and by shew.) So Job 38.6. Whereupon are the Foundations of the Earth fastned?


  This Spherical Firmament or Shell then in the middle of the Waters, we may suppose, was in some places raised or forced outwards, and some other parts were pressed downwards or inwards, and sunk lower, when in the ninth Verse, God commanded the Waters under the Heaven to be gathered together to one place, and the dry Land to appear; for by depressing in of some parts of that Spherical Shell (to make room to receive all the Waters that had before covered the whole) other parts must be thrust out, the Contents within being the same, and so requiring equal Space or Extension; so that what went below the former Spherical Surface, must be equalled by other parts ascending without that Surface, and so the quantities of the Waters both within it, and those without it, remained each the same, and still distinct and separated by this Firmament in the middle of the Waters, tho' altered from its Spherical Figure; and the outward Surface of the outward Water, as well as the inward Surface of the inward Water, must remain Spherical, because of the Power of Gravity from without a Central Earth, or Yolk within, formed of a Spherical Figure.


  In this State the Earth seems to remain till the time of the Flood, which is accounted between sixteen and seventeen Hundred Years according to the Hebrew. When God looked upon the Earth, and behold it was corrupt, for all flesh had corrupted their way upon the Earth, as Chap. VI. V. 12. And in the thirteenth told Noah, that he would destroy all living Creatures with the Flood. This Destruction began in the six Hundred Year of Noah's Life, Chap. VII. V. II. The manner of which was expressed thus in the Septuagint. ερραγησαν πασαι αι πηγαι της αβυσσου και οι κατρρακται του ουρανου ανεωχθησαν The fountains of the great deep were drawn up, and the windows of Heaven were opened. This refers again to the twofold Firmament, that εν μεσω τγ υδατο , and that τγ γρανγ. As for that of the Heavens the effects of the opening of them was, that it Rained 40 Days and 40 Nights; but the Consequents of the other are not expressed any otherwise, but that the Flood was upon the Earth forty Days, that is, the Sea continued to flow in upon it. And the Waters increased, and bare up the Ark and it was lifted up above the Earth, v. 17. And the Waters prevailed exceedingly upon the Earth, and all the high Hills, that were under the whole Heaven, were covered, v. 19. Fifteen Cubits upwards did the Waters prevail, and the Mountains were covered, v.20. Every living Substance was destroyed which was upon the Face of the ground, Noah only, and those with him in the Ark, remained 415 alive, v 23. By which it appears, that not only all Men, Beasts, Cattle, Fowls, Insects, Worms, &c. perished by the Flood, but every living Substance; that is, all Vegetables also; for all Animals were enumerated before: We see therefore that here was a double Cause of the Waters. First, The rain from above. And, Secondly, The pulling up of the Fountains of the great Deep: What I understand by the great Deep, I shewed before; that is, the sinkings inward of the Firmament in the middle of the Waters; and the forcing up of the Fountains of the great Deep, I conceive to signify the raising again of those parts that were before sunk to receive the Sea; and a Consequent of that would necessarily be a sinking of that which was the dry Land, and a Consequent of that, flowing and increasing of the Sea from out of that which was the great Deep, and a prevailing and increasing upon that which was a sinking Earth; and this motion being forty Days in progression before the rising Surface of the Sea, and the sinking Surface of the highest Land met. So long the Waters were said to be flowing and increasing before it was wholly covered; nay, the History goes on with the Journal of its progress, till the Waters were gotten fifteen Cubits above the highest Mountains; but then the account ceaseth, and adds only, that the Waters prevailed on the Earth a hundred and fifty Days, and so long the whole Firmament was covered with Water. So that in probability the progress of the alteration of the Firmament proceeded so far till it recovered its perfect Spherical Figure truly in the middle of the Waters, as it was at its first Creation placed at about seventy five Days after the forty; but as I conceive it staid not there, but the progression of both the parts went onwards; that is, the sinking parts went as much below the Level, as before they were above, and the rising parts by degrees ascended as much above as they had been below, and that which had been the bottom of the Sea under the Water, became the dry Land, and that which had been before the dry Land, now became the bottom of the Sea, whether the Waters retreated from off these parts which were raised when the Flood was finished; for it is said in the eighth Chap. That God remembred Noah, and what was with him in the Ark, to prepare them another Habitation, by making dry Land for them again; and, First, The Heavens were cleared from Raining. And, Secondly, By turning of the Water that had fallen, into Vapours, and by turning all those Vapours, which such a Commotion of the Earth and Sea had caused, into Wind, and by causing the Waters to return from those parts which it had covered into the Deeps that were appointed for their Reception; so that at the end of the hundred and fifty Days the new Earth began to appear. Ver. 3. And the Waters returned from off the Earth continually, and after the end of the hundred and fifty Days the Waters were abated. And, v. 4. And the Ark rested in the seventh Month, on the seventeenth day of the Month, upon the Mountains of Ararat, which probably was the Name of the Mountain after the Flood in the time of Moses. Ver. 5. And the Waters decreased continually until the tenth month, when the tops of the Mountains were seen. Forty days after this Noah opened the Windows of his Ark and sent out a Raven. So that it seems that as the old was forty Days in being covered, so the new was forty Days in being discovered; but Noah staid yet many Days longer before the Surface of the Ground was dried. This Explication, I think, doth fully answer to the words of the History of the Flood as they are written by Moses, and will likewise shew a probable Cause how those Phænomena of Sea-sand and Shells are become so universal over the Face of the whole Earth, as it is at present, which were the two things which I now indeavoured to make intelligible. I have not, I hope, given any Explication, or made any Supposition, how differing soever it be, from all the Explications I have yet met with, that will any ways distort the plain words of the Text; for I have in this, as near as may be guided my progress by that Direction, and I hope I have hereby shewed a very plain and intelligible way how the Flood became so perfectly universal, and the Earth returned perfectly to its primitive and first Created Figure, without any extravagant supposition of new Created Waters, or bringing them down from above the highest Heavens; nor is here any great need of Calculation to know how great a quantity of Water would need to be new Created and afterwards Annihilated, or first fetcht down from the 416 Heavens, and then sent back again; nor is there any need of supposing the Earth to be broken to pieces since the Flood, and the Antediluvian World without any visible Sea. And if it were much to the purpose, I could shew how all this, that I have supposed, may be Physically explained, and the Æquilibrium maintained: And, in short, to shew how consonant this Hypothesis may be both to several Expressions in the most antient Authors, and, in a word, with the Rules of Nature itself, of which I have formerly given divers hints to this Society, and may some other time more fully explain, but I fear I have detained you too long at this time.


  XX. Lecture No. 17. (1690)


  THE following Treatises were Lectures read at several times relating to the Authors Theory of Earthquakes, and their Effects, and contain several very remarkable Histories of the Alterations that have been caused by them in the several parts of the World; the first is an account of an Earthquake in the Leeward Islands. These are backt by a Citation out of Aristotle, and several deductions from it, are made by the Author. The next is a Discourse explaining some Effects of Earthquakes by the Phænomena of Thunder and Lightning, and relates to the Causes of Earthquakes. That Nature is always changing. That Earthquakes were formerly more frequent, &c.


  R. W.


  July 23, 1690. A Discourse of Earthquakes in the Leeward Islands.


  THE greatest Objection that has hitherto been made against a Theory which I have several times discoursed of, to give a rational and probable account of the Reasons of the varieties observable in the present superficial Parts of the Globe of the Earth; which was, that all those inequalities of its Surface had been caused by the Power of Earthquakes, or Eruptions of fiery Conflagrations inkindled in the Subterraneous Regions, which by that means did sometimes raise Mountains, Hills, Islands, &c. and sometimes produce the quite contrary Effects, by levelling of Eminences of sinking of Places, swallowing up Rivers, and making Lakes of Land, or sinking Lands under the Sea, and the like.


  The greatest Objection, I say, against this, I find hath been, that there were wanting Instances to confirm it from History. For that, all Places, Countries, Seas, Rivers, Islands, &c. have all continued the same for so long time as we can reach backwards with any History: All Greece and the Greecian Islands, Italy, Ægypt, &c. are all the same as they were above two Thousand Years since, and therefore they were so from the Creation, and will be so to the general Conflagration; and as to the effects of Earthquakes, First, They have happened but seldom: And, Secondly, They have not produced any notable Change, such as I have supposed them to be the Authors and Efficients of; so that it seems but a bare Conjecture and without Ground or Foundation sufficient to found and raise such a Superstructure of Conclusions as I have thereupon raised.


  For Answer to which I shall not now repeat what I have formerly produced here, an alledged to that purpose, such as were the Instances that were to be met with here and there dispersed in antient Writings; since many of those Occurencies having been long since produced, and the relations of them made by such as were not Eye-witnesses, many of the particular matters of Fact have been doubted or disputed; I shall therefore take notice of some particular Instances which have happened within our own Memory, and more particularly of this late instance which hath happened in the Antilles, of which we have an account but this last Month in the Gazet, namely, in that of June the 30th., and another in that of June the 16th. preceding; both which Relations, tho' they are but short and imperfect, as to what I could have wished and shall indeavour to obtain, yet as they are, they will be found to contain 417 many Particulars, which do very much illustrate and confirm my Conjectures. And tho' the particular effects were not so great as to equalize those which I have supposed to have been the productions of former Eruptions, such as the raising of the Alpes, Pyreneans, Appennines, Andes, and the like Mountains, or the making of new Lands, Islands, &c. or the sinking of Countries, and drowning of Islands as the Platonick Atlantis and contiguous Islands, yet if they be considered they will be found to be of the same Nature, and to differ only in Magnitude, Secundum Magis & Minus, but not in Essence.


  The first Account is dated from Nevis, April the thirtieth, in these words, ["On Sunday the sixth Instant, about five a Clock in the Evening, was, for some few Minutes, heard a strange hollow noise, which was thought to proceed from the great Mountain in the middle of this Island, to the admiration of all People; but immediately after, to their greater Amazement, began a mighty Earthquake, with that violence, that almost all the Houses in Charles Town, that were built of Brick or Stone, were in an instance levelled with the Ground, and those built of Timber shook, that every Body made what hast they could to get out of them. In the Streets the Ground in several places clove about two Foot asunder, and hot stinking Water spouted out of the Earth a great height. The Sea left its usual Bounds more than a third of a Mile, so that very large Fish lay bare upon the Shoar, but the Water presently returned again. And afterwards the same strange motion happened several times, but the Water retired not so far as at first. The Earth, in many places, was thrown up in great quantities, and thousands of large Trees went with it, which were buried and no more seen. Tis usual almost at every House to have a large Cistern, to contain the Rainwater of above nine or ten Foot deep, and fifteen or twenty Foot Diameter, several of which, with the violence of the Earthquake, threw out the Water eight or ten Foot high; and the motion of the Earth all over the Island was such, that nothing could be more terrible. In the Island of St. Christophers (as some French Gentlemen, who are come hither to treat about the exchange of Prisoners, do Report) there has likewise been an Earthquake, the Earth opening in many places nine Foot, and burying solid Timber, Sugar-mills, &c. and throwing down the Jesuits Colledge, and all other Stone Buildings. It was also in a manner as violent at Antego and Montserrat, and they had some feeling of it at Barbadoes. Several small Earthquakes have happened since, three or four in twenty four Hours; some of which made the biggest Rocks have a great motion, but we are now in great hopes there will be no more."]


  This is the whole of the Relation from Nevis. But the other Account from Barbadoes, of the 23d. of April, taketh notice of other particulars than what are mentioned in this Letter; the Printed Account is this that follows. ["About three Weeks since there were felt most violent Earthquakes in the Leeward Islands of Montserrat, Nevis and Antego; in the two first no considerable hurt was done, most of their Buildings being of Timber; but where there were Stone Buildings they were generally thrown down, which fell very hard in Antego, most of their Houses, Sugar-mills and Windmills being of Stone. This Earthquake was felt in some places of this Island, but did no manner of hurt to Men or Cattle; nor was any lost in the Leeward Islands, it happening in the Day-time. It is reported to have been yet more violent in Martinico, and other French Islands. And several Sloops who came from Nevis and Antego passing between St. Lucia and Martinico felt it as Sea: The agitation of the Water being so violent, that they thought themselves on Rocks and Shelves, the Vessels shaking as if they would break in pieces. And others passing by a Rock and unhabited Island, called Rodunda, found the earthquake so violent there, that a great part of that Rocky Island split and tumbled into the Sea, and was there sunk, making a noise as of many Cannon, and a very great Cloud of Dust ascending into the Air at the fall."] ["Two very great Comets have lately appeared in these parts of the World, and in an Hour and a quarters time the Sea Ebbed and Flowed to an unusual degree three times."] In these Relations are many considerable Effects produced, which will much confirm my former Doctrine about the Effects of 418 Earthquakes. And First, It is very remarkable, that this Earthquake was not confined to a small spot or place of the Earth, such as the Eruption of Ætna or Vesuvius out of one Mouth, but it extended above five Degrees, or three hundred and fifty Miles in length; namely, from Barbadoes to St. Christophers, and possibly, upon inquiry, it may be found to have gone a great deal further, and to have produced Effects in Statia St. Martin, Anguilla, Porco Rico, or some other of those Islands in the North-west of St. Christophers, where, by the Relation, it seems to have been the most violent: And tho' possibly there might not be opportunities of feeling or taking notice of the effects in all places of the Sea where it might have been felt; yet by those few Instances which are related, we may probably conjecture, that its effects might be very considerable, and sensible a great way in breadth under the Sea; for we find that the Strokes or Succusions thereof were felt by the Vessels sayling over some parts of the Sea so affected; and those so violent as if the Vessels had struck upon Rocks, which could be from nothing else but the suddain rising of the bottom of the Sea, which raised the Sea also with it, like Water in a Tub or Dish: And that this was of that Nature does further appear by the unusual Tides at the Barbadoes mentioned in the last Relation, viz. That in an Hour and 1/4 the Sea Ebbed and Flowed three time in an unusual Degree; which, in probability, were nothing else but Waves propagated from the places where the Ground underneath, and the Sea above, had been by the Concussions of the Earthquake raised upwards. This appears also farther by the recess of the Sea from the Shore at Nevis 1/3 of a Mile; for the whole Island being raised by the Swelling or Eruption of the Vapour or Fire underneath, made the Sea run off from the Shores, till it settled down again into its place after the Vapour had broken its way out through the Clefts that were made by those Swellings: From all which Particulars, and several others, 'tis manifest, that the space of Earth raised or struck upwards by the impetuosity of the Subterraneous Powers that caused it, was of great Extent, and might far exceed the length of the Alps, or the Pyreneans, &c. But there may be other Instances also produced of the great extent of the Powers or Effects of Earthquakes, as those I have formerly mentioned to have happened in Norway about thirty Years since; and those which happened in the Northern parts of America of a later date.


  Another particular notable in this, is the Recess of the Sea from the Shore, and the leaving the Fish upon the so raised bottom; and tho' this part soon after sunk again, so that the Sea returned to its former bounds, yet if some other parts of the Subterraneous Ground had filled up the made Cavity, or that they had so tumbled as to support the so raised parts, Instances of which kinds of Accidents may be produced from other Earthquakes, then it would have left some such kind of Tract as it is now in Virginia, where, for many Miles in length, the Low-land is nothing but Sea-sand and Shells, which have been, in probability, so raised into the Air, and there supported and continued from sinking again and being covered with the Sea: Of Shells taken up from this Tract, there can be no doubt that they have belonged to Fish of their kind, they remaining hitherto perfect Scallop Shells; of which kind there are some in the Repository.


  A Third particular Remarkable, is the overturning and burying of thousands of Trees which were no more seen, being covered by the Earth which was thrown up by the Eruption. This gives us a very plain Instance of the manner how Trees that are now found in divers parts of England buried under the Ground, may have come to have been there so disposed and deposited; for tho' possibly in those places there may be no such Trees now growing; and tho' we have no History when there were, or of any such Eruption that might have so overturned and buried them; yet the Records that we have of the antient or former State of those Parts, are not so full and particular, but that we may well enough suppose that such Catastrophies may have happened long since we have begun to have Writings and Records in England; that is, since the time that the Romans first conquered this Isle; and yet not find any mention thereof there made; since possibly those that might be in or near those Parts might have perish'd with it, and those which were at a 419 distance took little notice or regard of what they had little concern for: Besides, in those Days very small were the number that could Write and Read, and fewer were those that minded any thing the effects produced by Nature: What was written was either somewhat relating to Religion or Civil History, very few and rare are the Instances that can be met with of Natural History; and it has not been a Defect peculiar to these parts of the World only, but was taken notice of two Thousand Years since by Aristotle upon this very account, as we find in the fourteenth Chapter of his first Book of Meteors; "Moreover (says he in the beginning of this Chapter) the same Parts of the Earth are not always dry Land, or always covered with Water, but they suffer a change from the rising of new Rivers, or decay and drying of old; therefore also in places near the Sea there are wont to happen these changes. So that those which are Land, or those which are Sea do not always remain so; but where was Land there is Sea, and where was Sea there is Land; and we are to conlude these changes to happen according to some order. Now (says he) because many of these changes happen but slowly in comparison to the quickness and shortness of the Life of Man, therefore they are hardly taken notice of, a whole Generation having passed away before such changes have come to perfection. Other Catastrophies that have been more quick, have been forgotten, by reason that such as escaped them were removed to some other parts, and there the Memory of them was soon lost; at least a longer tract of Time did quite obliterate the remembrance of them, and the transplanting and transmigration of People from place to place much contributed thereunto." This is made plain enough by the little remembrance was found in America of their preceding Estate, when they are first visited by the Spaniards and other Europeans.


  A fourth particular Remarkable in these relations, is the Chapping and cleaving of the Earth and Rocks, and the spouting out of them of stinking Water to a great height; as also of Smoke or Dust, which serves to explain the Reason and Causes of the Flaws and Veins of Marbles and other Stones; for by the Power and Violence of the subterraneous Heavings or Succussions the stony Quarries become broken, flawed and cleft, and Subterraneous Mineral Waters impregnated with Saline, Metalline, Sulphureous, or other Substances are driven into them and fill them up, which having petrified Qualities in them, do, in process of time, petrify in those Clefts, and thereby form a sort of stony Veins of different Colour, Hardness, and other Qualifications, than what the parts of the broken Quarry had before, and oft time inclose divers other Substances by their petrifying Quality, which have happened to fall into those Clefts, and thence sometimes there are found Shells petrified in the middle of the Vein, as I have seen, and other Substances. These Clifts or Chaps happening not only upon the Land, but even under the Sea; so that not only the Sea-water may descend and fill up those Clefts, but it may carry with it Sands, Shells, Mud, and divers other Substances from the bottom of the Sea, that then lay above it, there to be, in process of time, changed into Stone somewhat of the Nature of that which hath been so cleft.


  Fiftly, 'Tis worth noting, that this Earthquake happened at so great a distance from the main Land and great Continent, and that the noise of the same was first observed to begin at the great Mountain in the middle of the Island of Nevis, not but that it might in other parts have begun sooner or at other times; from which I draw these deductions. First, That is seems probable, that this great Mountain may have been formerly visited with Eruptions; and possibly might have been first produced by some such Power, and so have great Cavities within its Bowels produced by such a preceding Eruption, the dislocated Parts not returning each to its own place. And next, that it may hence seem probable, that some such preceding Earthquake (tho' then possibly more violent before the foment of the Fire was by inkindling exhausted) might, not only be the cause of raising this Mountain, but of lifting up from the bottom the whole isle, nay, possibly of all the Islands of the Antilles, since one seems as possible as the other, and the Northern of them all seems to hint as much, if considered, in the Map; besides, there seems to 420 be many Instances of a like Nature, as in the Canaries, Tenariff seems to be a most remarkable Character of such a Supposition; to this may be added Del Fuogo among the Azores and the Island of Madera, Sicily, Strombulo, and Lipary in the Mediterranean, Iseland in the North Sea, Mascarenos near Madagascar, to this I may also add the many Islands of the Archipelago, which, tho' they have now no great signs of burning Mountains, yet to this Day Earthquakes are very frequent, and antient Traditions do preserve somewhat of the memory of very great alterations that have happened in those Parts by such sorts of Causes; but I will not now meddle with that kind of History, nor of Mythology, having said more concerning it in a more proper place; but I shall rather on this occasion take notice of those Islands that have Vulcanoes in or near them, which to me seem to proceed from the same Cause and Principle. And I do not question, but that all those Islands which lie so far in the Sea, if they were thoroughly examined, would plainly manifest whence they have proceeded by Characters of Nature's Writing, which to me seems far beyond any other Record whatsoever. Here I conceive it Lawful and Philosophical to Jurare in Verba, when Nature speaks or dictates; however, I shall leave it free to every one to judge, as he thinks most reasonable.


  Sixthly, 'Tis very remarkable that the Isle of Rodunda, which it seems is all an uninhabited Rock, was split, and a part of it tumbled down and sunk into the Sea; upon which occasion it seems it made a prodigious noise as of many Cannon, and sending up at the same time a great Cloud of Dust, as they term it, which, in probability, was also mingled with Smoak. Which puts me in mind of the Phænomena I observed lately, when the Pouder-mill and Magazine at Hackny blew up; for besides the very great noise of the Blow which I heard, being within a Mile of it, in the Fields, I observed immediately, a great white Cloud of Smoke to rise in a Body to a great height in the Air, and to be carried by the Wind for two Miles and better without dispersing or falling down, but perfectly resembling the white Summer Clouds: But this only by the bye. From these Phænomena of the Earthquake it seems very probable, that it proceeded from such Subterraneous inkindling as resembles Gun-powder, both by the noise it yielded, and in the suddenness of its firing, and its powerful Expansion when fired; for the noise was as of many Cannon; this alone proves it to be very suddain. Next the splitting of the Rocky Island proves its Power to be very great; this is proved yet farther by the Blow and Strokes it communicated to the Sea, and so to the Ships that failed upon it; for no slow motion whatever could have communicated such a Concussion through the Water to the Vessels upon it; but it must be as suddain as that of Pouder, otherwise the stroke of the Earth upon the incumbent Seas, would never have had the like success; for it had been a gradual rising of the bottom, the Sea would gradually have run off from it, and upon its sinking again have gradually returned, and the Vessels on it would only have been sensible at most but of a Current or Running of the Water to or from the place sinking or rising, somewhat like the effect that happened at Nevis; which doth plainly shew, that, besides the suddain Strokes or Concussions; there was also a considerable rising and sinking of the whole Island as to the level of the Sea. But that which I principally note under this Head is, that a good part of the said Island tumbled down and was sunk into the Sea, which gives an account how many parts of the Earth come to be buried under Ground and displaced from their former Situations, and thence how Ships, Ankers, Bones, Teeth, &c. that have sometimes been digged up from great depths, may have come to be there buried.


  Seventhly, 'Tis remarkable also, that this Eruption sent up into the Air great Clouds of Dust and Smoke, which for the most part must soon fall down again into the Sea, or contiguous parts of the Island. This will give a probable account how the Layers of the Superficial Parts of the Earth may come to be made; for the bigger part of this Dust must come down to the bottom first and settle to a certain thickness and make a Bed of Gravel, then will follow Beds of coarse Sand, then Beds of finer and finer Sand, and last of Clays or Moulds of several sorts; again much of that which fell upon the 421 higher parts of the Island, will, by the Rivers, be washed down into the Vales, and there produce the like Beds or Layers of several kinds, and so bury many of the parts that were before on the Surface. Thus Plants and Vegetable Substances may come to be buried, and the Bones and Teeth of the Carcasses of Dead Animals: These may also sometimes be buried under Beds or Crusts of Stone, when the parts that thus make the Layers chance to be mixed with such Subterraneous Substances as carry with them a petrifying Quality. But I shall not detain you any longer with farther Deductions from these few Remarks we find in these two casual Relations of this Earthquake; I shall only add, that I could heartily wish that some care were taken that a more particular account might be procured of it whilst the effects thereof are fresh in Memory, that they might be Recorded and added to the Collections of Natural History. And for the same end it were desireable to know what former Earthquakes have been taken notice of in these, or any other of these Islands, as Jamaica, Cuba, Hispaniola, Porto Rico, &c. for that the Memory of such Accidents, if they be not Collected and Recorded whilst the Spectators are in being, are soon forgotten and lost or not regarded by the succeding Generations, as Aristotle has taken notice of also in the Chapter I before quoted.


  Why islands & Sea-Coasts are most subject to Earthquakes. What is most remarkable in these Earthquakes in the Leeward Islands, is, that they have all happened to places not far distant from the Sea, or even under the Sea itself, though the Eruptions have been, for the most part on the Land. So that there doth seem to be somewhat of Reason to Conjecture as Signor Bottoni in his Pyrologia Topographica, that the saline Quality of the Sea-Water may conduce to the producing of the Subterraneous Fermentation with the Sulphureous Minerals there placed, which the Experiment lately here exhibited at a Meeting of this Society, does yet make more probable; for by that it was evident, that the mixing of Spirit of Salt with Iron, did produce such a Fermentation as did produce a Vapour or Steem, which by an actual Flame was immediately fired like Gun-pouder, and if inclosed, would, in all probability, have had a like effect of raising and dispersing of those parts that bounded and imprisoned it. Now, 'tis evident that the melted Matter which was vomited out of Ætna in the Year sixty nine (of which we have a part now in the Repository) was very much like to melted or cast Iron, and I doubt not but that there may be much of that mineral in it; besides, the Foot of that Mountain does extend even to the very Sea, and in al probability may have Caverns under the Sea itself, which is argued also from the Concurrency of the Conflagration of Strombolo and Lipary, Islands considerably distant from it by Sea, at the same time, where it is generally believed that there may be Subterraneous Cavernous Passages between them, by which they communicate to one another; so that sometimes it begins in Ætna, and is communicated to Strombolo, and reciprocally communicated to Mongibel.


  This possibly may afford a probable Reason why Islands are now more subject to Earthquakes than Continents and inland Parts; and indeed how so many Islands came to be dispersed up and down in the Sea, namely, for that these Fermentations may have been caused in the parts of the Earth subjacent to the Sea, which being brought to a Head of Ripeness, may have taken Fire, and so have had force enough to raise a sufficient quantity of the Earth above it, to make its way through the Sea, and there make itself a vent, as that of the Canaries did in the Year 39, which, if sufficiently copious, may produce an Island as that did also for a time, though it hath since that time again sunk under the Surface of the Sea. But the Island of Ascension, which, by all appearances, doth seem to have been the same way produced, doth still remain as a witness to prove this Hypothesis. A like Testimony to this, of the Cause and Manner of their Production, I take the Island and Pike of Tenariff to be, so Hecla of Iceland, so Bearenberg of John Mayens or Trinity Island, so Del Fuego of the Icelnds of Cape Verd, so Ternate of the Moluccas, and the Island of Mascarenas, of the Islands about Madagascar among the Antillas or Caribes, all which do seem to me to be remaining Testimonies how, and in what manner, and by what means those other Islands which have now worn out the marks of their first Origination, were at first 422 produced. And tho' the Fires be extinct in many of the other Islands, yet 'tis observable, that the prodigious high Mountains or Sugar-lofe Pikes or Hills do yet remain as marks of what they had been heretofore; so the Pike of Fayal among the Terceras, and the whole Island of St. Helena, and several others of those about Madagascar and of the East-Indies, and of those of the Antilles, and that of St. Martha mentioned by Dampire, do seem to me to be plain evidences of the former and Original Causes of them all.


  Nor do I in the least doubt but that an inquisitive Person who should purposely survey all other Islands that wanted these Marks or Tokens of such Eruptions, might find enough of other Indications to manifest by what means they so came to be placed in the Sea, so far from any part of the Continents they are opposite to. Nor do I conceive they were all thus formed at once, but rather successively, some in one, some in other Ages of the World, which may probably be in some measure collected from the quantity or thickness of the Soil or Mould upon them fit for Vegetation; whence the Island of Ascension may be rationally concluded to have been a Production of not many Ages, and the Bermoodas also of not very many more, because of the thinness of such a Soil. So also the Island of Barbadoes, and some others, whose Mould is yet but thin in respect of what it is in some others, and especially in those of greater Magnitude and in the greater Continents.


  Hereupon possibly it may be inquired why those greater Islands and Continents should be of great Antiquity than the smaller Islands. To which I answer, that in the first Ages of the World there were much greater Magazines, or Stores of the Materials fitted for this purpose, which being first kindled threw up from under the Sea, with which they were covered, vast quantities of it all at once, and thereupon those Magazines became in a manner exhausted, yet not so totally as not to leave some smaller parcells of those Substances so disposed, as not to be ready for inkindling together with those greater; besides there remained other smaller parcels of it disposed and placed in other parts of the Globe sufficiently distant from them, not to be affected or inkindled at the same time, as those I have mentioned to have been the causes of the Islands far distant from the Continents. Nor do I conceive that all those Clusters were all thrown up at once, as the Greecian Islands in the Archipelago the East-Indian in that part called the South-Sea, The Maldivia Islands near the Coast of Malabar, the Islands scattered at the North of Madagascar, the Islands to the Southwest of St. Helena in the Atlantick Ocean, Finiduda dos picos, the Isles of Cape Verd, Canaries, Terceras, Orcades, &c. also the Gallopegas and others in the Pacific Sea or Mar del Zur, but rather that some were made in one Age, some in other Ages of the World. And this was timed as the several Magazines came to be ripened and then fired; they only indicating, as I conceive, that in those places of the Terrestrial Globe, there were placed the proper mineral Foments or Seeds as it were of them, which, when the convenient times were come and accomplished, then they were put into Act, and then they produced their Effects, which are the Islands that now remain the lasting Monuments of them. Nor can I suppose that all the Magazines of the Earth of this kind are blown up and spent, but that there may be many other yet remaining for future Ages to be made sensible of their Effects. Nor can I be fully satisfied that all the main Continents were thrown up or made Land all at once. Nor have we any proof that the Continent of America was in the time of Noah's Flood, nor indeed how large the habitable World then was, but certain we are, that what was then in being was all overflowed and drowned by it, and all living Creatures, except those preserved in the Ark with Noah, perished by it. But whether the dry Land that appeared after the Flood, were the same with that before the Flood, is a question not easily determinable; to me it seems that the preceding Earth was wholly changed and destroyed, and that there was produced a new Earth which before that had not appeared; and this Doctrine seems to be indicated by that Text in Genesis vi. 13. And God said unto Noah, the end of all Flesh is come before me; for the Earth is filled with violence through them, and behold I will destroy them with the Earth. And Again Chap. viii. 21. I will not again curse the ground any more for Man's sake. And 2 Pet. iii 5. By 423 the word of God the Heavens were of old, and the Earth standing in the Water and out of the Water. (ver. 6.) Whereby the world that then was, being overlowed with Water, perished. But the clearing this Doctrine by the Expressions in Scripture I shall leave to the Divines; nor shall I in the least interfere with them: However, it seems to me, that the Expression of Breaking up the Fountains of the great Deep, might signify the raising up of the bottom of the Sea; and the Water prevailing so as to cover the top of the highest Mountains, might denote to us the sinking or subsiding of the former part of the dry Gound: So as the former was wholly drowned and destroyed, which was Cursed for Man's sake, so a new one was raised, which God promised should not be Cursed for Man's sake, as the former had been ; but this only by the bye. Certain I am that I have never yet met with my self, or heard of any other that hath any Records of the Age of America, which, for any thing appears, may have been much younger than the Flood of Noah: Nay, I believe it will be pretty difficult to prove even these Islands of England, Scotland and Ireland to have been in being ever since that Flood, and much more that there were such before it. And tho' some may Conjecture that they have been so (which is the most that any one can do) yet others may Conjecture that they have not (which is every deal as valid). The same may be said of a very great part of the Earth, without any trespassing upon our Faith or Religion; nay, it was we know, not long since, that a Bishop was condemned of Heresy because he asserted Antipodes. So skillful were some of our Fore-fathers in the Geography of the Habitable Parts of the World, or of the Figure of the Earth; and I do very much question, whether any Inhabitant of Europe, Asia, or Africa had ever any knowledge of America till within these last three hundred Years. But my present subject is not so properly to search and inquire into the History, as to find out what have been the Natural or Physical Causes of their Productions, Situations and Forms, and that, I think, I have shewn to have been in probability some preceding Earthquakes, which Earthquakes may have been caused by Subterraneous Fermentations and Accensions.


  But some perhaps may except against this Doctrine as supposing it Derogatory to Divine Providence to assert any other Cause but the immediate Hand of God. To which I Answer, That 'tis not denying of Providence to inquire into, or to assign the Proximate Causes of Phænomena in Physical Subjects. For that we have Instances in the sacred Scriptures of such Explications, as in the case of the Israelites through the Red Sea; where 'tis said, The Lord caused an East Wind to blow, which made the Sea to go back and to leave the bottom dry Ground. And at the Waters of Marah God shewed Moses a Tree, which, when he had cast into the Waters, the Waters were made sweet. So in the Description of the Deluge, we find that God caused it to Rain forty Days and forty Nights, and the Foundations of the great Deep to be broken up, and the Windows of Heaven to be opened; which denote by what Natural Means God was pleased to effect and Collect the great quantity of Water that was to drown and overflow the then Habitable Earth; and many other such Instances there are to be met with in Holy Writ, where the Physical Causes are explained, for it is the same Omnipotent Power which does influence the remote Causes as well as the proximate and the universal Providence that ordereth all the effects, doth also determine and appoint all the Causes and Means conducing thereunto; nor is there a necessity of supposing new created Causes for all the effects that we are ignorant how they are brought to pass, or to belive every thing effected supernaturally, of which we cannot find out the Natural Cause; the Divine Providence is not less Conspicuous in every Production that we call Natural, and think we know the Causes of it, than in those we are less skillful and knowing in: 'Tis the Contemplation of the wonderful Order, Law and Power of that, we call Nature, that does most magnify the Beauty and Excellency of the Divine Providence, which has so disposed, ordered, adapted and impowered each part so to operate, as to produce the wonderful Effects which we see; I say wonderful, because every natural Production may be truly said to be a Wonder or Miracle, if duly considered; for who can tell the Cause of the Growth, Form, Figure, and all the Qualifications and peculiar Proprieties 424 of each, or any one Vegetable or Animal Species or individual? An observing Naturalist may perhaps tell the Steps or Degrees he has taken notice of in its Progress from the Seed to the Seed: Again, how he has observed the Seed to sprout, how that Sprout increaseth and forms itself of this or that Magnitude, Shape, Colour, &c. and how it produceth such a Flower, and after that Flower such other Seeds as that from which it sprung; He may also tell the Times and Seasons in which these Progresses have been or will be performed; but if it be inquired how the Progresses come to be acted, what is the moving Power, or what is the inlivening Principle that orders, disposes, governs and performs all these wonderful Effects, there he finds the Ne plus ultra, there is the Miracle that he may truly admire but cannot understand; however, Est aliquid prodire tenus si non dature ultra, let us first find the proximate Causes, and then proceed to the more remote; I think no one ought to be blamed or discouraged from searching after these Causes and Reasons of Natural Productions so far as the Powers he is endowed with will enable him; for this will more powerfully convince him of a Divine Providence that Rules and Regulates the things of this World, than all the other methods of Contemplation or Argumentation whatsoever.


  XXI. Lecture No. 26. (1699)


  July 30, 1699. A Discourse of the Causes of Earthquakes.


  I mentioned in some Lectures that the Earth did seem to grow old and to have lost many of those Parts, which, in the younger times of the World, it seemed to me to have more abounded with; that which I instanced in, was the Foment or Materials that serve to produce and effect Conflagrations, Eruptions, or Earthquakes. These Materials I conceive to be somewhat analogous to the Materials of Gun-pouder, not that they must be necessarily the very same, either as to the Parts or as to the Manner and Order of Composition, or as to the way of Inkindling and Accension; for that as much the same Effect may be produced by differing Agents, so the Methods and Order of proceeding may be altogether as differing: A clear Instance of this we may find in the Phænomena of Lightning, wherein we may observe, that the Effects are very like to the Effects of Gun-pouder.


  Of Lightning and Thunder. For we have first the flash of Light, which is very suddain, very bright, and of very short continuance, being almost momentaneous, at least every single flash is so, tho' the kindling of several parts at some distance from one another does sometimes continue a succession or longer duration of the Light.


  Next we may observe the violence of the Crack or Noise which is likewise as momentaneous as the Fire, if it be single, but if there be many particular flashes that contribute to this effect, and those made at several distances, then the duration of the Thunder heard is longer than the duration of the flashes of Lightning, which proceeds, as I conceive, from two Causes; First, For that those flashes that are farther distant, have their Thunder a longer time in passing to the Ear, than those which are nearer, by reason, that tho' the Passage or Motion of Light be almost instantaneous, yet the progression or motion of sound is temporaneous, and requires a certain sensible time to pass a sensible space, and the times are proportionably longer as the spaces passed are greater. But a second Cause of the duration of the Thunder, I conceive, proceeds from Echoes that are rebounded both from parts of the Earth, and likewise parts of the Air, as from charged Clouds; of both which I am sensibly assured both by natural Reasoning and from sensible Observations, and I have observed much the same Effects produced by the Echoeing and Rebounding of the sound of a peice of Ordnance, from places at several distances adapted for the production of such Repercussions.


  But, Thirdly, We have also the Power and Violence of the force of the Fire and Expansion, in fireing several things that are combustible, in suddenly melting of Metals and other Materials, which are difficult and slow enough otherwise to be made to flow, in rending, taring, throwing down and destroying whatever stands in its way, and the like; and yet after all, that 425 which causeth these and many other strange Effects resembling those of Gun-pouder, seems to be nothing but a Vapour or Steem mixed with the Body of the Air, which is inkindled, not by any actual Fire, but by a kind of Fermentation or inward working of the said Vapour. Again, we find that the Pulvis Fulminans as 'tis called, which hath some of its materials differing from that of common Pouder; as also Aurum Fulminans, which is yet more differing both as to its materials and as to its way of kindling, have yet most of the same effects with Gun-pouder, both as to the flashing and thundring Noise, and as to the Force or Violence. So that as these are differing in many particulars, and yet produce much the same effects; so 'tis probable, that what is the cause of Earthquakes and Subterraneous Thundring, Lightning and violent Expansion, as I may so call those Phænomena observable in those Crises of Nature, may be in divers particulars differing from every one of these, both as to the materials, and as to the form and manner of Accension, and yet as to the Effects they may be very Analogous and Similar. So that tho' I cannot possibly prove what the materials are, yet the Effects speak them to be somewhat Analogous to those of Gun-pouder, or Pulvis Fulminans, Aurum Fulminans or Lightning, which, tho' they seem very differing in many particulars, yet when I come to shew the Causes and Reasons of those Effects, I shall manifest, that 'tis but one Operation in Nature, and that which causes the effect in one causes the effect in all the rest, and the outward appearances of the differing materials, and the differing way of Operating, are nothing but the Habits, and Dresses, and Vizards of the Actors, and the differing Modes and Dances by which they Act their several Parts, which, when they have done, they are at an end, and have exerted their whole Power, and there must be a new set of Actors to do the same thing again; the Oil of the Lamp will be turned all into Flame, but you must have fresh Oil, if you will have the Flame continued. So the Materials that make the Subterraneous Flame or Fire, or Expansion, call it by which name you please, is consumed and converted to another Substance, not fit to produce any more the same Effect; and if the Conflagration be so great as to consume all the present Store, you might safely conclude that place would no more be troubled with such Effects; but if there be remainders left, either already fit and prepared, but sheltered from Accension by other interposing incombustible Materials; Or that there be other parts not thoroughly Ripe, and sufficiently prepared for such Accension, then a concurrence of after Causes may repeat the same Effects, and that toties quoties 'till all the Mine be exhausted, which I look upon as a thing not only possible, but probable, nay, necessary, for that I find it to be the general method of Nature, which is always going forward, and continually making a progress of changing all things from the State in which it finds them in at the present; all things as they proceed to their Perfection, so they proceed also to their Dissolution and Corruption, as to their preceding Estate; and where Nature repeats the process, 'tis always on a new Individual.


  Now, tho' it may be Objected, of the material that produceth Lightning, tho' it seemeth to be all kindled and so burnt off by the flash, yet we find that after some time the same is again renewed, and so from time to time, and therefore as one Operation doth destroy and consume it, so another doth generate and produce it anew, and therefore it doth seem probable that the same may be done in the Subterraneous Regions, and thence, tho' there were many Accensions and Consumings of the foment of Earthquakes in former Ages, yet if Nature did thus again repair it, there would be little reason to suppose, that former Earthquakes should be greater than those which have in later, or in this present Age, been observed; to which I Answer, That tho' it seems plain, that the foment of Lightning is renewed, yet I conceive that to be only by new Emanations from the proper Minerals in the Body of the Earth, and not for that the same Substance which is burnt off in the Lightning, is again restored into its former State and made fit for a second Accension; for tho' there may be necessary a prævious Digestion of the Steams, which is performed by the Air and heat of the Weather, yet that does only prepare it with a proper fitness, but it must be some proper 426 Mineral that must furnish the Materials: And the same thing is more evident in Vulcanoes and burning Mountains, which are there only observed to break forth and burn where there is plenty of Brimstone and other proper Substances for such Conflagrations; for if the same were only a continual new Generation of Combustible Materials for the Fire, then I see no Reason why those Incendiums should not be equally frequent and equally great in all places, as well as in those where they are now frequently observed; for why should it not as frequently happen in our Hills and Mountains, as it does in Sicily, or Island, in Ætna, or Hecla, the one being as much colder then we, as we are then the other? It follows therefore, that it must be caused, not by the Renovation of the Foment, but from the Duration of the Mines or Minerals that supply fit Materials, and consequently, that when those shall be quite consumed, then, and not 'till then will the Fire go quite out. Nay that there are some such Instances of preceding Vulcanoes, which have heretofore burned and are now almost quite spent, may be concluded from the Pike of Tenariff, which, by all Circumstances, seems to have been formerly a burning Mountain, but is now quite extinct, and the Island of Ascension seems to be another such an Instance. All which Conflagrations are the several Symptoms of the progress of Nature in the determined Course and Method, which tho' it be differing from that of Life or Vegetation in lesser Bodies, yet it may be possibly as Natural and Necessary in the greater.


  I cannot therefore see any Absurdity in thinking or asserting that this Globe of the Earth on which we inhabit is in a state of Progression from one degree of Perfection to that of another degree, which may be termed of Perfection, for as much as it is the Progress and Operation of Nature; and at the same time it may be conceived in a progress to Corruption and Dissolution in as much as it continually changed from its preceding State, and acquires a new and differing one from what it had before, which new Estate may be upon some accounts considered as more perfect, tho' upon other accounts it may be accounted corrupting and tending to its final Dissolution; and as 'tis certain that it is continually older in respect of Time and Duration, so I conceive also that it grows older as to its Constitution and Powers, and that there have been many more Effects produced by it in its more Juvenile Estate, than it doth or it can now produce in its more Senile, as more particularly to Earthquakes and Eruptions; for to me it seems most evident and past doubting, that there have been in some preceding Ages of the World Eruptions and Conflagraions which have infinitely surpassed any that have happened of later Years, or indeed any that we have any certiain account of in History. Some kind of Memory of some antient Traditions concerning a very great one that sometimes happened, seems to be preserved by the Poetical or Mythological-History of Phaeton, of which Plato also tells us, that the Ægyptians had a more perfect knowledge and account, than ever the Greeks were Masters of, who, at best, as to Histories of preceding Ages, were, by the Ægyptian Priests, accounted but Boys and Children; however, Ovid, by his wording of that Fable, does seem plainly to have had some knowledge of what was meant or understood thereby; and tho' he seems to ascribe the Cause thereof to some extraordinary heat of the Sun, yet that might be nothing else but the relating the Opinion of the Antients preserved by the same Tradition, by which the Memory of the prodigious effects that had been wrought had been retained.


  In which case we are to distinguish between Histories of Matters of Fact, and those of Opinion; and Plato takes notice of as much when he mentions the Relation. The Matters of Fact seem to have been the Conflagraion of many parts of the Earth at once, and those the most eminent, such as the Mountains, which, whether they were in being before the Conflagration, or made by that Eruption, does not appear by the Story, but it seems most probable, that that was the time of their Production; and the calling of them by several Names, yet retained, does signify no more, but that those Mountains, which are now called so or so, were then on Fire and burning.


  Earthquakes formerly more frequent, and why. But having before 427 explain'd this Fable of Phaeton, and several others of that ingenious Mythologick Poet Ovid, I shall forbear the repetition of them here, and for the present would only infer, that in former and younger Ages of the World those kind of effects, produced by Eruptions and Earthquakes, have been much more considerable than those which are now produced, or which have been produc'd since we have had any Records kept of such Events; and therefore we are not to conclude that such huge Mountains, as the Alpes, the Andes, Caucasus, Atlas, or the like, could never be produced by means of Earthquakes or Eruptions, because we do not now find Instances of Effects of the same Grandure produced in our present Age, or in the Ages of which we have some more perfect account; for that in the former Ages there have been a much greater plenty of those kinds of Minerals which have been consumed, and for that the Relicts which are now left are but very small, and in probability not so apt for Conflagration, nor so strong and efficacious in their Operations; besides many of their Substances that were left may have since been petrify'd and converted into Substances, wholly unfit for the Foment or Fuell of such kinds of Fire; for that such Mutations have been effected by length of Time, I think no one that has observ'd and consider'd the Nature of Petrifaction can at all doubt, any more than he can whether there be any such Substance as Stone; for that all Places and quarries especially will furnish him with Evidences enough to convince any that will not be wilfully ignorant.


  The Earth grows old and less fruitful. This effect of Petrifaction is a Symptom of old Age; for as plenty of Spirituous, Unctuous and Combustible or Inflammable Juices and Moisture is a sign of Youth: So the want of them, and of the Effects Produced by them, is a sign of old Age, in which those unctuous Juices are consumed and the Spirituous Fluids wasted, and the Parts become dry, and hard, and Stiff, and unactive; neither fit to inkindle the active Flame or to maintain it; neither fit to make other Substances fluid, nor to be made fluid themselves; which Fluidity is an inseparable Concomitant of that we call Spirituous Substances: And 'tis the plenty of those kind of Substances that maketh the Youthful Ages both of Plants and Animals to Flourish, and the Consumption and want of them, that makes both Plants and Animals to decay and grow old, as we call them, to grow stiff, and dry, and rough, and shrivelled; all which Marks or Symptoms may plainly be discovered also in the Body of the Earth, and I am apt to believe would be very much more if we could be truly inform'd of the former and younger Condition thereof; for I have very good Reason to believe, that there has been times of the Earth wherein it hath had a much smoother and softer, and more succous Skin than now it hath, when it more abounded with Spirituous Substances, when all its Powers were more strong and vegete, and when those Scars, Roughness and Stiffness were not in being; and tho' possibly some may think all these Conceptions to be groundless and meerly Conjectural, yet I may in good time manifest, that there are other ways of coming to the discovery of many Truths than what have been to this purpose hitherto made use of, which yet are not less capable of Proof and Confirmation, than Histories or Records are by Coins, Inscriptions or Monuments. And tho' it may seem difficult to understand or be informed of the State of the subterraneous and inaccessible Regions, and of the Ages before History, yet I do not look upon either as an impossibility, no, nor as insuperable by the Industry of a few, nay, of a single Person. And possibly I may some other time shew divers other ways of Inquiry, and other Methods of Demonstration of Causes than what have been yet applied to those purposes.


  Nor is this Assertion of the growing old of the Earth to be looked on as so great a Paradox, or as Heterodoxical, or Scismatical, for we find in Scripture that the Kingly Prophet David in the 102 Psalm has an Expression that doth plainly assert it, not only of the Earth but even of the Heaven. Of old hast thou laid the foundations of the Earth, and the Heavens are the works of thy hands, they shall perish, but thou shalt indure; yea all of them shall wax old like a garment, as a vesture shalt thou change them, and they shall be changed. Which Expression is almost verbatim repeated by the Prophet Isaiah, Chap. 51. v.6. Lift up your eyes to the heavens and look upon the earth beneath, for the heavens shall vanish 428 away like smoke, and the Earth shall wax old like a Garment. Nay, this Expression of the Psalmist is verbatim repeated by St. Paul in the 10.11. and 12. Verses of the Epistle to the Hebrews. By all which it is evident at least, that David, Isaiah and St. Paul were all of that belief. I could produce many Expressions to the like purpose both in Sacred and Prophane Histories, both of Christian and Heathen Writers, but those I have quoted I suppose may be sufficient to answer Objectors of that kind.


  As for any other Objections that may be brought against this Doctrine, such as the equal Stature and Ages of Men for so long time as we have had any History; from the want of Histories of such Juvenil Estates, from the Permanency and Duration of all the Species of Plants and Animals in the same Estate, from the Incorruptibility of the Heavens and Celestial Bodies, and so of their Influences, Causations, and many other of the like Nature; I doubt not to be able to give a satisfactory Answer if any of them shall be pressed or insisted upon, tho' at the same time I cannot hope that all will be convinced, much less, that all will confess themselves to be so, tho' really they are. All I can say, is Valeat quantum valere potest, let every one enjoy his own freedom.


  XXII. Lecture No. 15. (1688)


  AN Extract of a Lecture read July 18,1688. relating to the Consequences and Concomitants of Earthquakes, and the alterations caused by them in the Constitution of the Air as to Sickness, &c. Next follows an account of an Earthquake in China, and another in Spain.


  R. W.


  THE Aim of my present Discourse is rather a Progression in the Theory of the Nature of the Air, than of any of the formerly mention'd Effects of Earthquakes, and the rather by the way of Query and Inquisition, than of possitive Theory and Affirmation.


  Of the Constitution of the Air after Earthquakes. As First, Whether the late Feaverish Distemper that was here so frequent, supposed by some to be inclined to Pestilential, tho' not so Mortal, might not be caused by some Infections or poisenous Vapours cast into it by those late Eruptions in Italy or America?


  Secondly, Whether the coldness, unseasonableness of the Spring, the strange Rains, Storms and Tempests, and other such unusual Accidents, that have lately happened in the Weather, may not have been caused by the same Efficients that caused the Eruptions?


  Thirdly, Whether it may be reasonable to conceive, that there could be any Communication Subterraneous between these places of those Eruptions in Naples and Lima; or whether it were Superterraneous through the Air and Æther?


  Fourthly, Whether it may be rationally conceived, that Steems raised into the Body of the Air in Lima or in Naples could be continued so long in it as to be conveyed from either of those places to England, London, &c.?


  Fifthly, How long time may be judged necessary for such a Conveyance?


  Sixthly, Whether such Distempers of the Air may be precedent to the Distempers within the Earth, and so be of the Nature of a Procatarctick cause of the Earthquakes, and if so, whether those Distempers may arise from the Nature of the Air itself, or from some external and influential Cause, either from the Æther, Comets, or some of the more Conspicuous Celestial Bodies?


  Seventhly, Whether there may be not some general, tho' yet unknown, Cause, that may produce both those effects in the Earth and those in the Air, nay, and those in the Æther also, such as Comets and some kinds of Meteors also? because of the usual Concomitance of them; as will in part appear by subsequent Relations.


  These possibly 429 may be looked upon as not very easily solvable, and therefore not so proper to be propounded as Queries, unless they could also be satisfactoraly answered. I must leave every one to Censure as he thinks meet, only this I must add, that the first step towards Knowledge is Inquisition.


  And that I may manifest that these Queries are not altogether at random, I shall add some Natural Histories, that may possibly give some hints of their Solution; and those shall be the Accounts of some Accidents or Effects similar to those, which have lately happened at other Times, and in other Places; from whose Congruities one would be apt to conjecture a similitude of Causes, and if not a necessary, yet somewhat more than an accidental Concurrency of Effects, and a kind of Periodick Revolution of them.


  In the Year 1672, in the Islands of the Archipelago, that is, the Islands of Greece, this Winter was so Stormy and Tempestuous, that not only the Trees and Plantations, but the Houses also were destroyed by the Lightning and Hail; so that both the Towns and Villages became almost unknowable, being reduced to Ruins.


  In the Barbadoes also was a most violent Hurricane, in which many of our Nation Perished.


  Near Ancona, Fauno and Rimini, there were this Year, in April, many Houses overturned by an Earthquake; and more especially in Romania and St. Marc, there were above six hundred People killed, and above quadruple that number hurt: At Rimini the Cathedral Church was overthrowed, the Bells shaken out of the Tower, and many People lost their Lives. At Fauno twenty eight Persons were killed by the fall of a Bell. The Churches of the Theatines, St. Agnie, St. Appollonce, St. Mary de la Gomia, St. Innocent, St. Bernard, St. Mary della Colonolla, and all the others except only those of the Capuchines, and of Maria de Mari, were endamaged. A great number of Palaces and Houses were ruined: This happened whilst People were at Church; so that above fifteen Hundred were killed, and many more were hurt. At Pesaro and Senegallo the Walls of the City and many Chimnies were thrown down. Ancona and Rimini were abandoned by their Inhabitants, who were constrained to lie under the open Canopy of Heaven.


  September the 30th., of the same Year, there was a Hurricane passed through all Spain, but it was most furious about Madrid, insomuch that it blew down the Roofs, Chimnies, nay, and the Houses too; as also the Towers and Churches; insomuch that the Damage was exceeding great along the Prado and at Buon Retiro. But all this was nothing in comparison of what happened the same Day in almost all the Countries of Spain; for this furious Tempest caused such Ravages in Andulasia, Gallicia, Castil, Grenada, Valencia and Biscay, as were truly Amazing: But what was most remarkable was this, that three Days after the Gallions of the Plate-Fleet, which came from the West-Indies, being arrived at the Islands of Terceras, felt not the least of it.


  In this Year were also seen two Comets,----one in January another in April.


  Eight Years before this, namely, in 1664, were two Comets also; but all the other Natural Histories, or Physical Accidents of that Year I have not yet procured.----


  But eight Years after this, viz. 1680, which is now also eight Years since; First, For the Comets they are yet in most Mens Memories, and besides there are Histories enough extant; but next for the Earthquakes: First, By a Letter from Botavia we have an account of a great Earthquake that happened in China about Peking the preceding August, viz. That the 13/23 of August 79, about ten in the Morning, there happened a most terrible Earthquake, which overturned almost all the Houses of that great City and the parts thereabout, whereby a World of People were destroyed in a most dreadful manner, besides multitudes that were hurt, whose number we cannot yet learn to this Hour: Two Heads of certain Beasts, which were Carved and fixed over the Imperial Palace Gate, were beaten off and thrown down to the Ground by the force of the shake. All the Palaces of the Mandarines, and their Families, and the Courts of Justice round the Palace were tumbled down; the Emperor commanded the principle Mandarines, that had command over the five parts of 430 the City of Peking, to examine themselves in their proper Persons, and to give him an account of all the damages that had happened, that he might the better advise of ways to help the Poor People that had suffered. This they did, and advised, that if his Majesty would distribute to each two or three Crowns of Silver at twenty five Frecks the Crown, it might be a sufficient supply: But he thinking this was too little, commanded ten Thousand Crowns to be taken out of his Treasury and distributed for the present Necessity. The first, second, and following Days that it lasted, the Earth was shaken five, six, or seven times a Day, but not with so much violence as by the first; so that the Inhabitants were in such Consternation as to forsake their Houses; the Soldiers and their Wives were most afflicted having nothing left to subsist; by Day they were exposed to the Sun, and by Night to the cold Heaven, which much incommoded them. The Emperor also was in great pain to know the Damages that had happened in the Neighbouring Parts by this Earthquake, and commanded one of his great Mandarines, named Samolio, to inquire and inform him of them, who returned this Report, That the 13/23 of August, whilst the Heaven was covered all over with dark Clouds, the Earthquake shocked extraordinarily the City of Tongfu about a Days Journey from Peking, that all the Imperial Magazines there had been overturned, as likewise the old Walls of the City; so that of ten Parts of the City scarce one remained which had not been indamaged, whose pitiful Condition was deplored by every one. The Commissioners of the Magasines Emperial who had escaped, render'd themselves presently to His Imperial Majesty to give him an account of the flying of the under Officers for the Consternation, and of their fear of the Robbing of the remaining Rice and Provisions by Thieves, which caused him to send them sixteen Hundred Soldiers for their Guard. The Primier Intendant of the Navy was killed by the overturning of his House. The Emperor had also reported to him, how the Robbers had wasted much of his Treasury in the Magazines that had been overturned; and upon the consideration of the general Calamity, the Emperor makes a most Pious Speech to the principle Mandarines, which I shall not trouble you with, only my Author adds, What Christian could have spoke better? Will not such as he rise up in Judgment against many Christians? This is a short Account of what happened to two Cities of China: I say Cities; for tho' generally we have only an account of the Damages caused to Cities, Towns and Men, yet we are not to conceive, as if the shaking and disorders of an Earthquake were only aimed at Cities like Marks and Goales to be shot at; no, certainly, there may, in all such Concussions and Devastations have happened much greater and different Effects from those which come to our knowledge; for that the most part of the World have little concern for what may happen in the Mountains, Hills, Plains, Forrests, Seas, &c. which make not any great or publick Calamity to the more considerable sort of Men; wherefore questionless, tho' many strange Effects of this kind may also have happened, and may have been seen and observed by some Men, yet they are but as it were In transitu, and quickly forgotten, since there is none to Record them. So that many thousands of such Effects have been swallowed up by the Oblivion of Time, where one has chanced to get by some accidental hint to lie Recorded by chance among the heap of other Histories. Comets indeed, as glaring in every ones Eyes, have found, among the multitude of Observers, some that have Recorded somewhat of them to Posterity, but even among them also, I doubt we shall not find that one of ten has obtained a History. But this Earthquake in China was not the only Accident of this time which I would mention; for upon the Coast of Coromandal, the Sea so overflowed the Country, that infinities of Men and Cattle were destroyed, many Cities and Villages were drowned. This overflowing was also found at Jafnapatnam, where it did much mischief to the Fortification, and to the Country, and the Cattle, but not so much to the Men.


  Nor were these kind of Accidents only felt in India, but the same Year there happened a considerable Earthquake in Spain, and particularly at Malaga.


  All Spain was 431 this Year so perished with Drouth, that not only the Pits, Fountains and Rivers were dried, but the Harvest was spoiled, and many perish'd by this means: On the other side in the Autumn arose such horrible Tempests and Earthquakes as were felt long after. After the beginning of September they had continual Thunder and Lightning, by which divers perished. The Hail fell so on Pardo, a Pleasure-house of the Kings of Spain, that it rooted up the greatest Trees, and kill'd so many Beast and Foul, that not only the Fields were almost cover'd, but the River Mancanarez-, it much indamaged the Village Foncarral; the old Bridge de Aranda de Duerro was born down by the Waters of the River Tagus, which run under, and did much damage to Aranivez, sweeping away divers People, Cattle, Trees, Bridges, and Houses: The like Ruins were caused almost over all the Kingdom, insomuch that in one Village, only, forty People were lost. The greatest violence was at Madrid the twenty sixth of September, where the Water overflowed so as to mount into the Garden of the Augustines and throw down the Wall; also into the fair Parterres of the Countess Ognate, and run into her House, ruin'd the rich Furniture of Pictures, &c. of the lower Story; ruin'd the Stables and razed one House. The River also bore away fifty Foot of a strong Stone-Wall made to stop the Passage into the River Prado: This River one of the least in Spain, so swelled as to carry away almost all before it, as four Iron Gates, and the Cross of the Via Sacra. It beat down the Bridge before Buon Retiro, and broke through the middle of the Stone Bank. It rush'd into the Gardens of Nostre Dame de Arocha after it had beat down the Wall; it run into the general Hospital carrying with it an Arch of Stones. The twenty seventh the overflowing continued with constant Thunder and Lightning, when the River Mancanarez bore down the fair Bridge of Toledo of sixty Arches. The twenty eighth the Streams of Prado so swelled by the Torrents from the Mountains, that all the Champain near it was drowned, the King and Queen of Spain were like to be lost in their return from Nostre Dame de Arocha; Malaga, a City of the Kingdom of Granada, situated on the Mediterranean, twenty five Miles from the Streights, a Place Great, Rich and well Peopled, had, the ninth of this Month, such violent Shocks of an Earthquake, that all were frighted, the Sea was so disturbed, that the Fish leaped out of the Water, and the Ships in the Harbour were cast above twenty Foot from their places, which the Mariners believed to be sunk; the Harbours and Walls were sunk, together with the Bulwarks, Towers and Fortifications of four Parishes, of which the City consisted, having 4284 Houses, 1057 were ruined to their Foundation; 1259 so decay'd, that they must be Rebuilt to be Habitable. Divers Churches and Palaces felt the effects also; five Cloysters of Religious with the People were utterly ruined, and above all, that of St. Francis, where Stone was not left on Stone, where fourteen Persons Perish'd, four Hospitals, one Colledge, the Bishops Palace, the Palaces of de Diego de Argote, de Jo. de Torrez, de Diego de Cordua, and a fair House joining to the Cathedral was thrown down, yet the Church which had been Repairing and Beautifying ever since 1521 scaped, tho' divers times shaken. In the Suburbs Los Perchelez two hundred and twenty five Houses were thrown down, so that in all 1282 Houses were destroy'd. Many Houses in the Confines of Malaga were overturned; besides the Earth opened in divers places and disgorged Waters in great abundance, which swelled the Rivers and made them overflow. Many Houses in the Villages were destroyed, as at Pizaria four miles from Malaga, fifteen of twenty four Houses were overturned; some Mountains were displaced, and divers Persons and Cattle lost: The Wall of Alhaurin de la torte, two Miles from Malaga, opened four Foot, but closed again: The Jasper Columns of the Church were lifted up and setled down again on their Pedestals. At Competa, six Leagues from the City, nothing but the Tabernacle and the Cross of the Church remained whole. At Aloizana forty Houses were tumbled down, as many at Cartama, and thereabout also at Coin, and a great number of People perish'd. At great Alhaurin two hundred and forty Houses and the Church were destroy'd, of which only fifty three were somewhat Habitable. In tahe City of Minorz five Leagues from Malaga, thirty seven Houes were tumbl'd down and 432 fifteen Persons crush'd. The Church at the City Binal-Madera fell on a heap, and all the Houses render'd unhabitable. The Earth opened at Veles Malaga, and so swelled a River, which run some space from thence, that it rose ten Pikes above the tops of the Houses, which it squash'd in running. Many Houses were ruin'd at Aloro, others much endamag'd, with the Cloister of St. Francis. All the Churches of Granada were shaken, and a Chappel in the Church of Mercy ruin'd: All which were sad Spectacles.


  I have given the Particulars of the whole Relation, most of which concern Buildings, Men and Cattle, those being the Particulars most People are affected with and so observe, and you find only two hints, as it were, of other Effects, the one is of the removing several Mountains, the other of the Earths opening and disgorging a Flood. But 'tis not to be thought but that an inquisitive Naturalist might have found ten times more remarkable Effects in the Country than the shaking down a few Houses in the Towns and Villages, all which, if taken notice of, are soon forgot and lost, and so have been in former Ages, and therefore no wonder if we hear nothing of them in Books: But Nature itself has preserved somewhat of the memory of them by the Medals or indelible Characters of Shells or other Petrify'd, or otherwise preserved Substances, which any, that have Senses and Understanding, may read. But this is not the aim of my present relating these Histories, but to give an example of a Contemporariness of Earthquakes at great distances upon the Earth, and a similitude of Effects with those we have this Year heard of from Italy and America; nay, and let me add what we have had in London and England, viz. a kind of Agueish Distemper, yet not Pestilential, which, 'tis well known, has been very general; for I find that in October Agues were as frequent this Year in France as the late Cold or Distemper was here: It was then that Dr. Tabour cured the Prince of Conde, and many other Persons of great Quality, among the rest the Dauphiness first, and afterwards the Dauphin himself, by a Medicine he had invented; tho' Tabours demanding five Thousand Crowns for discovering his Receipt, made the Dauphin first make use of other means; but without effect. (I will not like an Astrologer name to you the Occurrences that then happened at Cologne, nor make comparison with the present, but leave those to the Astrologians, &c.) The Plague also this Year 1689, was very much at Prague, so that some judged there died in that City thirty Thousand, at Dresden above four Thousand, at Leipsick about three Thousand; I cannot say there hath been a Comet this Year, but I have been confidently told, that there appear'd one in the Mornings about a Month since, but I could not have the luck to see it, tho' I looked for it divers Mornings after I heard of it, but 'tis more likely it may appear in October, or later; but that belongs to another Head, the Affected Earth and Infected Air being those I designed at present to compare; and in these we find the effects in China and Coromandel eight Years since to answer those of America this present Year, and that then of Spain to this now of Italy, and those then of France and Germany to the late here in England, tho' in all particulars those of the Year eighty seem to exceed those of the present Year. But as the Relations of that are but short and imperfect, so are those of the present as yet much more; but 'twere to be wish'd some more full might be obtained and Recorded before they be forgotten, which a little space of time will otherwise effect, and 'tis not to be doubted but we might hear of much stranger effects of the Lima Earthquake, than yet have arrived, if care were taken to procure a fuller account of them. And by the Yesterdays Brussells we are informed of a Cleft in a Mountain belonging to the Marquis de Tarracusa, of four Spans broad and two Miles long, of which they can find no bottom, and of a Fire shot into the Heavens like a great Beam, of which they lost the sight, not knowing whether it went.


  But in the mean time possibly it may not seem altogether unreasonable to suppose, that such an Eruption may emit poisenous Vapours, as well as sometimes poisenous Waters, as appears by that of France which I have Printed in one of my Collections. Nor may it seem so strange to suppose its effect may operate at such distances, and not at the very place; when we consider how fiery and volatile such Steams may be, how violently shot into the Air, 433 and blow far off the Dust and Ashes of Hecla, Ætna, the Palma, and many others have been carried in the Air before they have fallen, of which Instances may be produced. And that, in probability, the less active or dead Earthy Materials are those, which fall near the place, whose Qualifications may be of differing Natures. Nor will any very long time be thought requisite for their transport to far distance Countries imbody'd in the Air, when I have proved the velocities of its motions. Nor will it seem strange to one that shall well consider the known Effects of the several Winds, to suppose such kind of transports: But of these Particulars I shall say more upon some other occasion.


  XXIII. Lecture No. 16. (1689)


  THis Lecture was read May the 29th. 1689, and Answers two Objections against the Author's Theory of Eartrhquakes, particularly as to Petrifactions.


  R. W.


  IDelivered in my last Lecture in this place, the Methods I had made use of for the founding and establishing the Doctrines or Conclusions I had made concerning the Causes and Reasons of the present State and Phænomena of the Surface of the Earth, which was by a methodical Induction from the Phænomena themselves of the most remote, as well as the more approximate and immediate Causes thereof. But notwithstanding all the Arguments I have alledged, and the Proofs I have produced in the delivery of this Theory, I still find that there remain upon the Minds of some such Doubts and contrary Persuasions, that they cannot forsake their former Opinions; and therefore (tho' I think I have already fully proved every part, so that the Confutations of such Objections would be but the necessary Corollaries from the said Doctrine, yet since I find they are still insisted on as material Objections that will need a more particular Discussion and Examination) I thought it not impertinent to examine them more strictly, to find the Power and Efficacy, or to discover the Weakness and Insufficiency of them for the purpose they are designed. That thereby the Idola (as my Lord Verulam says) which pre-possess the Minds of some Men, and molest them in the discovery and imbracing of Sciences may be detected, and, as much as may be, removed and dissolved, thereby to leave the Mind more free to Discourse and Reason aright, without the prejudices of any unsound, unaccountable and unwarrantable Doctrines formerly imbrac'd.


  


  The Objections I shall at present examine are only two, viz.


  


  Obj. 1st. As to a Species being lost. First, That if these large Petrified Bodies, such as the Ophiomorphite Stone which I did formerly shew to this Society in the Place, be supposed to have been the Production of this Shell of a certain kind of Nautilus of that bigness and shape, which, in preceding Ages of the World, had been produced and perfected to that Magnitude in the Bottom of the Sea, which then was near the place where they are now found, as I have argued for; then it will necessarily follow, say they, that there have been, in former times, certain Species of Animils in Nature, which in succeeding and in the present Age have been and are wholly lost; for neither have we in Authors any mention made of such Creatures, nor are there any such found at present, either near the places of their position (as on the Shores or Sea about this Island) nor in any other part of the World for ought we yet know. Now, to suppose such a Doctrine as doth necessarily infer such a Consequence, is looked upon by such as absurd and extravagant; for that it would argue an imperfection of the first Creation, which should produce any one Species more than what was absolutely necessary to its present and future State, and so would be a great derogation from the Wisdom and Power of the Omnipotent Creator.


  


  To this first Objection I Answer, First, That tho' it may possibly be true, that there is at present no such Nautili to be found upon the Coast or Shores 434 of the Lands where these sorts of figured Stones are found, yet no one is assured that there are not some of the same Species, and as big in some other parts of the World, as possibly at the bottoms of some of the great Oceans. Of such Productions and those Multifarious both Vegetable and Animal, no one can doubt that has found in soundable Depths such variety of testaceous and crustateous Animals there residing, as in their proper and Natural Regions; which would by no means possibly be produced or kept alive in parts of the Sea where they should want their natural Accommodations; one of which may possibly be a sufficient degree of Pressure from the incumbent Column of Water, which, if such be necessary to their Life and well Being, we are no more to wonder that they should not be found in shallower Waters, than that Men should not be found inhabiting the tops of the Andes, or the Atlas, Alps, or Caucasus, which from the thinness and coldness of the Air at those heights are no ways fit for Respiration and sustaining Life. Now, that the present Land of England may have in former Ages had some such Position with respect to an incumbent Sea, I could produce several Arguments were they now material to the answering the present Objection, but I will not now insist upon it.


  


  But in the second place I answer, That tho' possibly there may be no such Nautilus to be found described in any Natural Historian at this Day, yet 'tis possible there may be many of the same Species, and of as great Magnitudes in divers parts of the World, such as have been either not yet discovered by the Europeans or but of late, or but little frequented; and so tho' they may be there frequent and plentiful enough, yet none may have been brought thence into Europe as yet, or possibly so much as seen there; 'tis not to be doubted that there really are great multitudes of differing Species of Vegetables, Insects, Beasts and Fishes yet in places less frequented, of which we in Europe have hitherto had no knowledge or information; and tho' many strange things have been of late Years brought to our view, yet we may with Reason enough assert, there are many more yet latent, which Time may make manifest: For if we consider the small knowledge of things of this Nature that we yet have acquired, of places remote, even the most frequented, we need not much wonder at the lesser information of such, as are not known or less frequented; for not to insist upon the multitudes of Vegetables that have been newly shewn to us by the Authors of the Hortus Malabaricus, and by Brennius, and others, we are put in hope, to see the Descriptions of as many more yet by the same Authors, from the same places, which yet are but two small spots in respect of the vast Spaces, and variety of Soils and Climates yet unsurvey'd; and 'tis not to be doubted but that the Earth, and Air, and much more yet, the Seas of several Countries and Climates would afford as great varieties of Birds, Beasts, Insects and Fishes, if there were found knowing and diligent searchers and describers of them: And that this is so, I shall mention only one Instance, because 'tis pertinent to the present Subject, namely, that I have had a peculiar kind of Nautilus brought from the Caribys, where they are in great plenty, and yet I do not find any Author has taken notice of them, nor could I ever meet with more than one Man that had taken notice or knew any thing of them, tho' the Island has been long inhabited and planted by the English; which Shell I have formerly shewn to this Society, who were satisfy'd by the Characteristick that it is a Species of the Nautili.


  And as we yet want a Hortus Sinensis, Japonensis, Tartaricus, Canadensis, Virginianus, Brazilianus, Peruvianus, Americanus, &c. so we want the Natural Histories of the Animals of most kinds, of those places, and even of the Fishes which are frequently enough met with by Navigators, tho' not further taken notice of than as they may be useful for their present Food, or the like. We are therefore two hasty in our Computations and summing up all we have, and concluding that must be the summe of all that can be had; for that there are yet many particulars behind, that must come into the same account before the inclosure be fully made and the Books be shut, if at least a full Account be expected. We are informed by Mr.-----Cole, and divers other late inquisitive Men, how many new things have been discover'd here at home, where 435 yet there have not formerly been wanting inquisitive Men; what then may we not expect from other places where none such have ever come, at least, that we know of?


  Again, how apt should we have been, if there had been found a Petrify'd Stella arboresceus Rondeletii, before we had been certify'd of the existence of such a strange shaped Fish of the Species of the Stella, to have concluded there had never been such a Fish, because it differs so very much from the Star-fishes or five Fingers, as they term them, commonly taken on our Coasts? The like may be infer'd concerning the strange variety I have seen of the Echini brought from several parts; for they differ much more from one another than the Helmet Stones, which I have hitherto seen, do from several sorts of them: The like may be said of the varieties of Sharks Teeth, as to one another, and as to the Glossopetræ found upon the Land.


  So that upon the whole we may conclude, that it does not necessarily follow, that those Species of Nautili, must be now wholly lost that produced the moulding Shells of these Ophiomorphite Stones, we find here in England, because they are not now found upon our Shores, nor because we cannot now certainly affirm where they are to be found, and therefore that the induction or inference is made from too few Particulars, and may, nay, ought to be examined a-new, when we can procure a more full Account of the Productions of the Shores and Oceans, which Time and Industry may possibly effect.


  But not further to insist upon this way of Defence, we will, for the present, take this Supposition to be real and true, that there have been in former times of the World, divers Species of Creatures, that are now quite lost, and no more of them surviving upon any part of the Earth. Again, That there are now divers Species of Creatures which never exceed at present a certain Magnitude, which yet, in former Ages of the World, were usually of a much greater and Gygantick Standard; suppose ten times as big as at present; we will grant also a supposition that several Species may really not have been created of the very Shapes they now are of, but that they have changed in great part their Shape, as well as dwindled and degenerated into a dwarfish Progeny; that this may have been so considerable, as that if we could have seen both together, we should not have judged them of the same Species. We will further grant there may have been, by mixture of Creatures, produced a sort differing in Shape, both from the Created Forms of the one and other Compounders, and from the true Created Shapes of both of them. And yet I do not see how this doth in the least derogate from the Power, Wisdom and Providence of God, as is alledged, or that it doth any ways contradict any part of the Scripture, or any Conclusion of the most eminent Philosophers, or any rational Argument that may be drawn from the Phænomena of Nature; nay, I think the quite contrary Inferences may, nay, must, and ought to be made.


  For first we do find that all individuals are made of such a Constitution, as that beginning from an Atom, as it were, they are for a certain period of Time increasing and growing, and from thence begin to decay, and at last Die and Corrupt. And in every part of their Life they are in a continual change or progress, from more perfect to more imperfect, there being a continual growth of Death and Decay to the final Dissolution; yet this is not Argument against the Ominipotence, Providence and Wisdom of the Creator, who thought fit so to Create them. Again, we find that the Powers and Faculties of the animated Bodies do continually exert a succession of differing Effects, and continually change the Figures and Shapes from one degree to another. As we see that there are many changings both within and without the Body, and every state produces a new appearance, why then may there not be the same progression of the Species from its first Creation to its final termination? Or why should the supposition of this be any more a derogation to the Perfection of the Creator, than the other; besides, we find nothing in Holy Writ that seems to argue such a constancy of Nature; but on the contrary many Expressions that denote a continual decay, and a tendency to a final Dissolution; and this not only of Terrestial Beings, but of Celestial, even of the Sun, Moon and Stars and of the Heavens themselves. Nor have I hitherto met with any Doctrine among the Philosophers, that is repugnant to this Doctrine, but many that agree with it, and suppose the like States to happen to all the Celestial Bodies, that is, to the Stars and Planets that happen to the Individuals of any Species; and consequently if the Body of the Earth be accounted one of the number of the Planets, then that also is subject to such Changes and final Dissolution, and then at least it must be granted, that all the Species will be lost; and therefore, why not some at one time and some at another? This Objection therefore, I conceive, is of little validity against the Doctrine I have delivered, and therefore I shall proceed to the second Objection, and examine the Validity thereof.


  


  2d Obj. As to figured Spars and Crystals. It is Objected then in the Second place, That since it is manifest, that there are many curiously figured Bodies found in the Earth, which cannot be imagin'd to be produc'd by the Causes and Means that I have alledg'd, as the Shapes of Salts, Sparrs, Ores, Chrystals, and divers other kinds of regular mineral Bodies, also, Agates Mochuses, curiously speckled Marbles, and the like. Now, since it must be granted, that they are made by a Plastick Faculty, why may not that Faculty extend also so far as to be the cause of those other Figured Stones, which resemble Shells or other Animal or Vegetable Substances?


  To this I answer, That tho' it be manifest, that Salts, Chrystals, Sparrs, &c. do plainly receive their regular Figures from the Texture or Nature of their own Parts, as is evident, most especially in the Chrystallization of Salts, and the Petrifactions of the like Figur'd Substances, yet the Figures, and painted and stained Shapes, as it were of Agates, Mochus's and the like, are not to be ascribed to the Designs of Nature, but to the Productions of Chance; for instance, the Pictures that in Mochus's seem to represent Trees, Hills, Houses, and other perspective Representations, they are no otherwise caused than by some Clefts, or Flaws in the said Stones, into which some colour'd Juices have insinuated themselves, and by that means formed those Representations which appear in the Body of the Stone, and that this is so, and may be Artificially produc'd by several Bodies and Liquors, which have not affinity, either with Agate, Mochus, or Marble, I can make it plainly appear by Experiment, which, if it be thought fit, I shall produce either now, or the next Meeting.


  


  The Experiment here mention'd, was by taking two flat Marbles or Glass-plates, and laying upon one of them several drops of a dark Oil-colour, such as Painters use, and pressing the other flat Stone or Glass upon it, by that compressure several curious Representations, like the branchings of Vegetables, and the like, were exhibited; which explain'd the Representations in Agates, &c. a different colour'd mineral Juice insinuating itself into the Clefts or Interstices of the Stone, and afterwards petryfy'd to an equal hardness with the rest of the Stone; tho' many times there is a different hardness in the Veins, or Representations from the other parts of the Stone, as is seen in Marbles and other veined Stones.


  R. W.


  XXIV. Lecture No. 27. (1700)


  We have lately 436 had an Account from Mr. Tentzelius Historiographer of the Duke of Saxony, of the Skeleton of an Elephant found buried in Germany, at the Foot of a Hill or Mountain at fourteen Foot deep, and cover'd with several Layers of Earth, but buried in a Sand, which the whole adjacent Mountain is found to consist of, being at a place call'd Tonna near Erfond in Germany. [I take notice of these Particulars, because they may be found to give some light as to the explication of an other Phænomenon which I shall by and by relate.] Now, tho' Tentzelius really judged and pronounced it to be the Skeleton of an Elephant, yet it was not without the Contradiction of many others of divers differing Opinions; the greatest number of which were for asserting it to be a Lusus Naturæ, as it seems the whole Colledge of Gottha, and divers other Learned Professors; but their Arguments are prov'd insignificant, and his own Doctrine sufficiently Establish'd in the Epistles which he wrote to Snr. Magliabechi and Publish'd in Print, and this Honourable 437 Society were yet farther convinc'd of the certainty of it, by the Fragments and Specimens of the trials he had made of several of those Bones: But, after all, great Difficulties arose concerning the Means and Cause of the burying of it at such a place, and at such a depth and the covering of it, to be the natural Layer of the Earth, and not the Artificial filling up of a Grave or Pit dug by Art to bury it: Some attributed it to the effect of Noah's Flood, as 'tis usual for most to do in the like Cases, where they can think of no other Cause; to me, I confess, it seem'd rather to be the effect of some preceding Earthquakes, as I formerly here deliver'd in a Discourse on that Subject, when I first met with a Relation of it, as I have in other Discourses also about Lignum Fossile or Subterraneous Trees, and other Substances found buried, and now dug out from uner the Ground, not only in Italy, Germany and France, &c. but even in England, Scotland and Ireland. Now, because by our forreign Gazets, and also by our own from them of a late Phænomenon in the East-Indies, we have the History of a late Earthquake that happened there this present Year, whose effects do give an evident Proof of the Doctrine which I supposed, and indeavour'd to maintain, I thought it would not be improper to mention it here, and to add it as a further addition to the History of Nature. I shall indeavour to get the full Account of it Printed at Batavia in Java, an Abstract of which was Printed in the Harlem Currant in October last, and an Epitomy of that in our Weekly News-papers, which was this. Transcrib'd out of the London Post for Sep. 30.1699. Printed for Ben. Harris.


  "Amsterdam October 2. Our Letters from Batavia in the East-Indies of the 8th of February, say, That on the fifth of January, about two in the Morning, a most terrible Earthquake happen'd, which was so violent, that one and twenty Brick Houses, and twenty others were overturn'd, so that if it had lasted a little longer they must have been all thrown down. About 40 or 50 Persons were Buried alive under the Ruins of the Houses that fell, and near the same number were Lamed. Some small time before the Earthquake, the Blew Mountain, otherwise call'd Mount Sales, burst with such a terrible Flame and Noise, that it was both seen and heard there, tho' six Days Journey distant. Next Morning the River which falls into the Sea here, and has its Rise from that Mountain, became very high and Muddy, and brought down abundance of Bushes and Trees half Burnt; and the Passage being stopt, the Water overflow'd the Country round, all the Gardens about the Town, and some of our Streets; so that the Fishes lay dead in them: It was a whole Month before the River could be clear'd, altho' 3000 Indians were daily imploy'd to clear the same, during which time we were oblig'd to fetch fresh Water from Bantam, which is forty Miles. All the Fish in the River, except the Carps, were kill'd by the Mud and dirty Water: A great number of drown'd Buffaloes, Tigers, Rhinocero's, Deer, Apes, and other Wild Beasts, were brought down by the Current; and nothwithstanding a Crocadile is Amphibious, several of them were found Dead among the rest."


  The Phænomena of this Earthquake, tho' they afford a probable solution of the more common Phænomena of fossile Trees, Wood, Nutts, Leaves, &c. of Vegetables, and of the fossile parts of Animals, &c. such as Teeth, Homes, Bones; yet there are some other strange Phænomena, which I conjecture to have been effected by the same efficient Cause. If it be inquir'd what those strange Phænomena are, that I may give you an Instance, I shall acquaint you with one I late met with and receiv'd from a curious Person, who made the Observations himself, of which I have since been confirm'd by another curious Person who had seen and observ'd all the same Particulars. The Relation, in short, is this.


  


  A Description of the Ridge of Mary Burrow in the Queens County in Ireland.


  "This Ridge runs North and South, from Tymohoe to Mary-Burrow, about seven Miles, from thence towards Montmelick, four Miles further, and as this Author was inform'd through the King's County of Westmeath, towards 438 Athlone, but in these last mention'd Countries is much lower than in the Queens County.


  "From the said Tymohoe to Montmelick, being both in the Queens County, it is about fourteen or fifteen Foot high, where highest, as near as this Author can conjecture, being laid as irregular as the Sands are usually laid by the Waves on the Sea-shoar, with several bendings in and out, high and low; the Sides so steep, that in most places not easy to ride up, and in many places Trees growing on the Sides, and a little thin Skin of Grass, apt to be burnt or scorch'd with the least dry Weather.


  "It is so broad on the top as to afford room enough for four Horse-men to ride a Breast, the Road, in many places, lying on the top thereof.


  "It is compos'd altogether of small rough Pebble grayish Stones about the bigness of a Mans Fist, and other smaller ones mix'd with Sand or Gravel, but no mixture of Clay or Loam, as this Author ever observ'd, which several times he sought after as he travell'd that way.


  "None of the Lands adjacent to this Ridge have any of the materials whereof it is compos'd, mix'd with their Soils; in most places there are Boggs to within a very few Yards of its Foot, and where any Arrable lies near it, there is no mixture of the above Pebble or Sand therewith.


  "So that it should seem probable that this Ridge of Pebble and Sand was brought from some remote places by some violent motion of Waters, and dispos'd into the form it now remains in, which induc'd the author several times to say, he believ'd it to be the effects of Noah's Flood, the Consideration whereof he refers to better Judgments.


  "If any farther Particulars relating to this Ridge are desir'd, and a few Lines sent by the Post directed to the Author at Rathdowney near Burris, in Ossory, Ireland, they shall be carefully inquir'd into and answer'd by


  


  
    Nov. the 14th


    1699.

  


  
    Your most humble Servant


    Ric. Prior.

  


  


  This Ridge is distant from the Sea about thirty Miles."


  The same curious Person who is now return'd to his Estate, which lies in the Queens County not far from it, has promised me to make many other Observations about it, which I desir'd, and has promis'd to send me an account of his success, by which I hope I shall be better enabl'd to explain the Cause and Reasons thereof; 'till when I shall forbear for the present to make any further Reflections on it.


  XXV. Lecture No. 24. (1697)


  THis Lecture treats of Animal Substances found buried in the Ground in several parts of the World, and of a Ship found in Switzerland with the Bodies of forty Men in it at a considerable depth under ground. Secondly, An account of a Ship found in the bottom of a Lake in Italy, supposed to be ever since Tiberius's Time with several Deductions and Queries thereupon.


  R. W.


  MAY 26, 1697. We have lately had several Accounts of Animal Substances of various kinds, that have been found buried in the superficial Parts of the Earth, that is not very far below the present Surface; as particularly the parts of the Head of an Hippopotamus at Chartham in Kent, that of the Bones of the Mammatoroykost, or of a strange Subterraneous Animal, as the Siberians fancy, which is commonly dug up in Siberia, which Mr. Ludolphus judges to be the Teeth and Bones of Elephants; and indeed that peice which I saw of it was much like Ivory in its Texture, only the out side of it seem'd to have been cover'd by a kind of Skin, which I never heard of or saw any Elephants Tooth so cover'd with; then the Bones and Teeth of a large Elephant lately dug up in Pomerania, of which I some while since transcrib'd the Relation out of one of the late Monthly Mercuries, and read it at one of the Meetings of 439 this Society; also the great Bone in the Repository presented to the Society by Sir Tho' Brown, which was found upon the foundering or calving of some Cliff in Norfolk, which seems to have been the Leg-bone of some Elephant, if it be not some Bone of the fore Fin of some Whale; 'tis equally admirable which soever it may be found to be by one skill'd in the Osteology of those Creatures; and lastly the great Homes that have been often found and dug up in Ireland, of which the account is printed in the last Transaction; all which, and divers others which I could mention, do shew that the present superficial Parts of the Earth have suffer'd very great Alterations, which I in my Lectures in 1664, indeavour'd to prove to have been the effects of some preceding Earthquakes, without which Supposition I cannot conceive any probable Cause can be assigned, much less can there be any such rational Cause assigned, for the Position of many other Phænomena which have been observ'd of such like Substances found and dug up at much greater depths, that is, of more than two or three Fathoms below the present Surface, at which depth those I have mention'd are said to be found. I conceive it will be very improbable to assign the Cause to the universal Deluge of Noah, and much more so to ascribe it to any particular Deluge, as to that of Deucalion, &c. for how could the Flood bury the Shells of Fishes in the middle of some of the highest Alps, and cover them with a prodigious height or thickness of Rocky Mountains? Or how should the bottom of the Sea come to be raised to such a prodigious height above the present bottom of the Sea at the Shore next such places? To me, I confess, it seems a most improbable, and groundless supposition: Improbable, for that 'tis hardly conceivable how the Water should heap up these Substancess, such prodigious masses of Stony of Earthy Concretions; and groundless, for that we have no mention in Sacred or Prophane History of any such effects produced by a Flood. However, tho' we should grant that Elephants might be carry'd by the Waters of the universal Deluge from the more Southern or Æquinoctial Parts to those Northern of Siberia or Pomerania, yet how shall we conceive by what means the universal Deluge should bury a Ship and forty Men at a hundred Fathom under Ground, and that at so great a distance from the Sea, as Switzerland now is, of which nevertheless we have an undoubted History? I say undoubted, because I have not found any Author that has question'd the truth of this Relation. Now, tho' I confess I did not know 'till lately (upon perusing Dr. Wagners curious Natural History of Switzerland) who inform'd me who was the first Historian that had acquainted the World with this discovery; tho' I had met with the account in several other Historians, yet none of them speaking of it with any doubting Expression I conceiv'd it must be related by some Historian of good Repute. This Enquiry then Dr. Wagner answer'd by telling me the first relater of it, which was Baptista Fulgosi Duke of Genoua, which Author's Book I have since procur'd, and have read his Account of it, which I will presently give you as I find it express'd by Camillus Gilnus in Elegant Latine, being by himself, and his Father translated from the Original, Publish'd by the Author in the Year 1483, but the Book translated into Latin was Printed 1565. In this Book I find an account of the Author, and the Esteem he had, and the occasion of the writing of it, which was partly to drive away melancholy Reflections of his past Misfortunes, having lost his Dukedome, and partly for Instruction to his own son. In which Relation 'tis remarkable, that this Ship and Men should be buried so deep in the Earth as a hundred Fathom or six hundred Foot. Next, that the Bodies of forty Men should be found in the Ship itself. 3dly. That this should be a Ship of the Ocean, and not of some River, because of the great distance of it from the Sea. 4thly. That the Anchors and Sails, tho' torn, should yet remain and be plainly discoverable. 5thly. That he did not take this Story from uncertain Report, but from divers grave Men, who had been Eye-witnesses of it, who had inform'd him themselves. 6thly. That it was so remarkable in that time, that the Learned Men had meditated and reason'd on it to assign the Cause of it; that is, to give a rational Hypothesis, by which to shew how it might come to pass, they having it seems pitch'd upon two especially, which do both of them to me seem very insufficient, not to say very absurd. So that upon the whole Matter, there seems to me no Reason or Cause to doubt the matter of 440 Fact or the οτι, but all the difficulty lies in the διοτι that then shall be the next thing to be examin'd, and that the rather, because this seems to be a true Experimentum Crucis to distinguish between my Hypothesis and those of some other Authors. As first, concerning the two Solutions specify'd by the Author, not as his own, but as of some other Philosophical Men, who then lived, and who were satisfy'd, it seems, of the truth of the discovery, and 'tis not unlikely it might be some of those. Plurimi Graves viri qui rem perspexerunt & qui in Re presenti fuere a quibus ipse accepit. For as for himself he ventures not at any Solution, but says only Cæterum utcunq; res fuerit admirationis non Mediocres relinquit Causas


  That it could not be from Noah's time. First then, for the Hypothesis of Noah's Flood, 'tis not said in any History, that Navigation, especially on the Ocean, was grown to such a perfection in Noah's time as to make Ships of that Bigness and perfection of Anchors, Sail and Rigging, as this by this short Description seems to have been; and 'tis very likely if any such Navigation had been, it would have been taken notice of in the History of the Bible; for it cannot be suppos'd that Noah should not be inform'd of it, if any such Art had been then practiced in any part of the World how remote soever from the place of his Abode. Next, if such should have been, it might have happen'd that some other Men or Creatures might have escap'd with Life besides those in the Ark. Next, supposing that there had been such a perfection of Navigation at the time of the Flood, I cannot conceive how a Ship of that bigness, as this seems to have been, should be carry'd down so deep under the Surface of the Earth as 600 Foot: Certainly a twelve Month soaking of the Earth, much less forty Days, could not reduce the superficial Parts to such a hasty pudding Consistence as this Phænomenon does seem to require, since I doubt whether there can be found in the World any part of the bottom of the Sea, that has been soaked for some thousands of Years, that is so softned.


  Next for the second Hypothesis of a subterraneous Navigation, to me, I confess it seems a ridiculous Supposition, tho' I know a late Author has imbrac'd such an Hypothesis to solve the Phænomena of Sea-shells, and the like Substances found in Mountains and Mines; tho' Mr. Purchas has Publish'd a like Story of Andrew Knivet, but I am apt to think that most Readers will look upon it as told by a Seaman and a Traveller.


  But the Matter of Fact being so well attested, it must at least be suppos'd to be there plac'd by some Natural Cause, as must also all those other Phænomena I have mention'd.


  Now for assigning a Cause sufficient, I conceive there cannot be a more probable one, that the effect of Earthquakes, which have, and do still produce as considerable Effects as any of these; the late Relations we have had of the effects wrought by them in Lima, Jamaica, among the Cariby Islands, among the East-India Islands, about Vesuvius, in Norway, and in the Island of Sicily, will furnish us with Phænomena almost as strange; besides it seems rational to believe, that Earthquakes in former Ages before we had History, were not only more frequent, but much greater and more powerful.


  These, I conceive, have not only produc'd wonderful Effects in this or that part of the Earth at one time, but at many times successively, possibly at the distance of many Ages; so that at one time they may have raised the bottom of the Sea to make a dry Land, and sunk other parts so as to be overflow'd by the Sea, which were before far above the Surface of the Water, or to make Inland Seas or Lakes, as that of Geneva and divers others thereabouts: But by succeeding Earthquakes those effects may have been quite differing, so as to sink again those parts it had raised, and raise again and fill up with other Earthy or Stony Matter, those it had formerly sunk, and so also by various Efforts at various Times it may have overturn'd and turn'd upside down, or otherwise tumbl'd and confounded the parts of the Earth, which seems plainly to be hinted to us by the Mythologick Story of the Giants fighting with the Cselestial Powers, and heaping Mountains upon Mountains; and (I do confess) I conceive there can be nothing more reasonable and conformable to the proceeding of Nature in these Times, than to suppose there have been the like and much greater, in former Ages of the World.


  I conceive 441 then, that whenever that part of Switzerland was the bottom of the Sea, this Vessel (which the Author calls Navis or a Ship) was upon that Sea over this very place, when there happen'd an Earthquake just underneath it, which did raise the same above the level of the Water, as much as it now is; and that by this there having happen'd to be an Opening, Cleaving, or Chasm in the Ground under it which swallow'd up some of the Sea, and with it this Vessel, and afterwards closed again, and inclosed what it had swallowed; or else that this part had been some very deep Inland Lake, as that of Geneva, and divers others there about, that this vessel was Navigating in this place when some Earthquake happen'd, which overthrew some Neighbouring Mountain, Hill or Lands, which falling into this Water, did not only sink the Ship, but fill'd up and levell'd the Lake with the. Contiguous Lands or Shoars of it; neither of which ways of explicating it do need any other effect, but such as we are by antient and much more later Observations ascertain'd, and the usual effects of Earthquakes.


  XXVI. Lecture No. 25. (1699)


  I have consider'd the Passage mention'd by Leo. Bapt. Alberti in the fifth Book and Twelfth Chapter, concerning Trajan's Ship found in his time in Italy. Now, I find that this Alberti was a Florentine Gentleman, who flourish'd about the Year 1483, and was accounted the Vitruvius of his Time: He being a Scholar, an excellent Painter, Sculptor and Mechanist, and an excellent Architect, he was the first that indeavour'd the Explication of Vitruvius, in which he made great progress, much to the improvement of that Age; in order to which he survey'd and measur'd the remainders of Antiquity; he understood Perspective also, and writ a Book on that Subject, which was not well understood by the Antients, nor much by the Moderns in this Time. But my present Inquiry is chiefly about this Passage mention'd in his Book De Re Ædificatoria, produc'd the last Day by Mr. Bridgman concerning Trajans Ship discover'd in Alberti's Time, which had lain sunk in a Lake of Italy, which he calls Nemorensis, ever since the time of Trajan, which was near one hundred Years after Christ, for he died in the Year ninty eight, which is now full sixteen Hundred Years since, and so was more than thirteen Hundred in the time of Alberti. The Passage is as follows. Leo Baptista Albertus De Re Edificatoria. Parisiis, 1512 8°. Libro V. Capite XII. Materiam omnemreprobant quæ fissilis, fragilis, sindens, putricosaque sit, clavosq; & ligulas æneas præferunt ferreis, ex Navi Trajani, per hos dies dum quæ scripsimus commentarer, ex lacu nemorensi eruta, quo loci annos plus milte trecentos demersa & destituta jacuerat, adverti pinum, materiam, & cupressum egregie durasse, in ea tabulis extrinsecus duplicem superextensam & pice atra perfusam, tela ex lino adglutinarant, supraque id chartam plumbeam claviculis æneis coadfirmarant. (Lacus Nemorensis) a dix huit Milles de Rome vers I'Orient, il s'appelle aujourd'huy Lago di Nemi. What this Ship was, and the History of it, I have not met with, nor can I find any such Lake as is call'd Lacus Nemorensis, or Nenorensi Lage, as Petrus Laurus, in his Translation of this Book into the Vulgar Italian renders it. Bartoli, who Translated this Book into Italian after Caius renders it Lago della Riccia. Pliny indeed mentions a Ship of layus, which was purposely sunk at Ostia to found the Mole upon; but he could not say any thing of this, he dying almost 20 Years before Trajans time; nor do I treat upon what occasion it was that caus'd them to dig it out, nor at what depth it was found, nor whether it were buried in the Ground, or were only sunk into the Mud: If any have met with any further information concerning it in their Reading, I should be glad to be inform'd concerning it. Fulgosus having writ his Book much about the same time that Alberti writ this, I thought I might have met with some account of it in him, it being somewhat Analogous with his Relation of the Ship found in Switzerland, about the same time; but I do not find he hath any mention of it. It seems pretty strange how either of these Ships should come to be transported into the places where they are said to be found; but 'till we know the History we can at best but conjecture concerning them. There are many other particulars I should have desir'd information of besides those which he has mention'd, and 'tis very likely some of them may have been taken notice of in the Relation of its discovery, which I am inclin'd to believe must be somewhat more at large and more fully related than we find it here, which only hints two Remarkables 442 proper to the purpose, for which it is mention'd, viz. About the durableness of Timber fit for building of Ships in its own Nature: And, Secondly, Of the way of securing it against the Corrosion of Worms, which it seems was so long since taken notice of and provided against by the Shipwhrites of Trajan's Time; which they perform'd by a double Sheathing; the first, next the double Planking, (Tabulis extrinsecus duplicem Superextensam & pice atra perfusam tela ex lino adglutinarant) was a kind of Tarpollin, they covering the Planks with Pitch, and that Pitch with Linnen-cloth sticking to it; the second was a thin sheet of Lead fastn'd by Brass Nails to the Plank; that it was very thin, I think is denoted by Charta Plumbea, that is, such kind of thin Lead as they formerly us'd for Writing on, much like the thinnest sort of Mill'd-Lead now made by the new Engine; which how they made is not known, nor do we certainly know how they make the like Sheets of Lead in China, of which kind I have seen a great variety, and all of it very even and regular: The Plumber will tell you 'tis done by Casting the Lead on Ticking, but that I conceive will not make it so thin and even as I have seen it; we have a way of beating it after the manner of Gold-beating, which doth foliate it very thin and even, 'tis commonly call'd Tin Foile, and 'tis us'd for foiling Looking-glasses; 'tis a mixture of Lead and Tin, as is also the Tootenag of China, and possibly theirs may be done the same way; but the Rowlers in the Mill I take to be much the better way; 'tis by somesuch Engine they foliate Brass and Copper in Germany, tho' they do some sorts also with the Hammer, as Kettles, and the thin Iron Plates for Latton by beating many of them together at once, as they do also Leaf-gold, Silver and Brass; but Asidue somewhat thicker, is done by an Engine with Rowlers, as they flatten Wire for Threads; and so also is a sort of Sheet Brass somewhat thicker: Possibly both ways may be known and made use of in China, where they have many other curious Inventions which we have not yet attain'd, and 'tis not unlikely but that the Antient Romans might for this foliating of Lead, have somewhat the same.


  Now as to the use of it for Sheathing of Ships, I find the Spaniards make use of it at this time, and have done so for a long time. This I find Sir Rich. Hawkins takes notice of in the account of his Voyage to the South Sea, Page 87, which see.


  Here we have an account of all the ways of Sheathing of Ships he knew, and his Judgment or Censure of them, which how just they are must be left to Experienc'd Men; however, I have been lately inform'd that the Spaniards make use of the same way still for their Gallions, which 'tis not likely they would if they knew any way better; they had indeed another help to keep out the Water in case of any failure in the outward Plank, and that is the filling all the Space between the Ribbs and Planks with a certain sort of Plaister which may be a security to the innermost Plank, but not at all to the outermost against the Worm or Springing of them; however, 'tis of good use to keep off a suddain overflow or entrance of the Water in case of either Defect. But the best way of all seems to be the Chinese, by the Varnish, which neither Worms nor Water, nor Heat will damnify; nor in their way of building their Junks, do they leave any vacuity in the thickness of the sides to need Plaister, but what is fill'd with Damar, which is in itself lighter than Water, and will swim on it. But that way is not practicable here in Europe where we want the Varnish, whereas the others are, especially that of Sheet Lead, of which Metal this Nation affords us great plenty, and the late invented Mill doth certainly out do all other for giving it a proper Form; besides, if Plaister were necessary, we have as good as the World affords, or which possibly may be better, we can have Pitch enough (much of the same Nature and Use with Damar) to prevent any suddain gushing in of the Water: But this only by the bye.


  The strangeness of the Relation or History of the Ship found sunk in a Lake, some where in Italy, mention'd by Leo. Bapt. Alberti, and the shortness and imperfection thereof as deliver'd by him, made me very desirious to get a more full and perfect Relation thereof. I thought Baysius in his Treatise De Re Navali might have taken notice of it, he having Written since that time; but he has never a word concerning it as I can find, nor do I find any 443 mention of it in Dassie's Book de L'Architecture Navale; but Pere Fournier in his Hydrography (Book the Fourth, Chap, the First) treating of the Navigation which was before the universal Deluge of Noah, says, it seems rational to think that (considering the long Life of Men before the Flood, and the populousness of those Times) there was no part of the World uninhabited, tho' we have no History of them but the Bible, and tho' that has not one word concerning it; and that not only the great Continents of Land, but there being Islands both in the Seas and Rivers, those also were inhabited which could not be suppos'd without the use of some kind of Navigation. Add to this in the third place, that 'tis reasonable to think that the Antediluvians were as ingenious, if not much more, than the Postdiluvians, for the inventing of Ships, and for the use of them, for the transplanting of Colonies, for Trading and for War. Morever (says he) in the Year 1462, as is Recorded by Fulgosus, at Bern in Switzerland, as they were working in the Mines, at above a hundred Fathom deep in the Earth, there was found an old Wooden Ship built as ours are, whose Anchors were of Iron and the Sails of Linnen, with the Carkasses of forty Men. Peirre Naxis Relates a like History of another, such a one as found under a very high Mountain. In like manner the Jesuite Eusebius Neurembergius, in the Second Chapter of the Fifth Book of his Natural History, says, "That near the Port of Lima in Peru, as they were working a Mine for Gold, those which follow'd the Vein in the Mountain found an old Ship, which had many old Characters very differing from ours, which all People believed to have been there buried by the universal Deluge.----------Namq; Juxta portum Limæ in Peru cum eviscerarat avaritia terram, insecuta auri venam, Navigium inventum est sub ipso monte, quod a nostris, & hactenus fama & Scriptis antiquorum notis plurimum dissidebat. Creditumq; ab universis illuvie fuisse humatum." There was found also in a very high Mountain of Mexico a prodigiously large Elephants Tooth, tho' in all America there was never yet found any Elephant. "Without doubt (says he) all these things have been thus buried by the tumbling and overturnings of a universal Deluge, as well as the Wreeks of other Vessels which have been found at three Thousand Stadiums or Furlongs from the Sea, as Strabo relates in his First Book." Thus far Father Fournier to this purpose. Nor do I find that he hath taken any notice or made the least mention of this Vessel, mention'd by Alberti, which, methinks, he should not have been ignorant of, especially considering the great Pains he has taken, and great Learning he hath shewn concerning the Subject of Shipping.


  The Heer Witsen in his Book intitled, Ael Oude en Heden dueysche Scheeps Bouven Bastier, in the Fourth Chapter of his First Book, hath given us a somewhat larger account and more particular than Alberti, but quotes not the Authors from whom he receiv'd it; so that we must rely on his Reputation 'till we can be better inform'd. His Relation in Dutch is to this effect. "In the time that the Pope, Pius the Second, possest the Chair (which I find was from August 1458, to August 1464) Men found in the Numidische Lake twelve Fathom under Water, in the Mud, a Ship, in length thirty Foot, and in breadth proportionable; built of Cypress and Larix Wood (which is a Species of Pine-Tree Wood) which was become of such an hardness, that it could neither be burnt nor broken, if it were needful. This Ship had lain under the Water for fourteen Hundred Years without the least perceivable Rotting to decay it: It was on the Deck done over with Pitch, and that cover'd with a Coat or Crust of a certain Pap or Morter made of Clay and Iron well temper'd or beaten together, which art of mixture is now conceil'd; tho' others are of Opinion that this mixture was not made of Clay and Iron, but of Clay and Pitch well kneaded together. The Deck was cover'd with Paper, Linnen Cloth, and Plates of Lead, which were nailed to the Planks with Copper Nails guilded. This Ship (a wonder) was found so stanch, that not the least drop of Water was found to have soaked into its Hold; it had the length of an old Trireme Vessel, and the breadth of a Hulk. In the Hold was found the Hangings of fine Velvet of an Orange Green, and in the middle of the Floor a Copper Coffer fastned by four black Strings, which being open'd there appear'd an Earthen Urne or Vessel, which was ornamented 444 with a Gold Plate, and fill'd with Ashes; and because Men saw the Name Tiberius several times engraven upon some Leaden Plates about the Border of it, they conceiv'd this might be the place of his Sepulture."


  This Account, tho' in divers Particulars different from that of Alberti, yet seems to be translated from the same Original History, which neither for them having mention'd by what Author it was written, we are yet to seek of the true account, which probably may be much more particular than either of these, or both of them put together; for that it is usual in second Hand Relations, to take notice of such Passages of the Original, as concern the present Subject they are treating of, and to omit many other Particulars, tho' in themselves much more remarkable; this therefore I further sought for in divers other Authors; and in Riccioli's Hydrography, I found a further account of it, which also gave me a hint of the true Author: Riccioli's Account is this, Chapter the thirty ninth of the Tenth Book, which whole Chapter treats of Ships that have been much celebrated for their Magnitude, Splendor, Voyages, or other very remarkable Conditions; among which, Page 340, he brings in the Ship of Tiberius as one very remarkable instance, whose History he thus describes, Narrat Æneas Sylvius, suo tempore repertum in lacu Numicio Cubitis 12 Sub aquam, navem ex Larice Cubitorum 20 Bitumine & mixtura ferri terræque; nescio cujus incrustatam, quæ per annos 1400. non computruerat. Siquidem in multis canalibus, ac fistulis incisum erat Tiberii Nomen; existimatumq; in ea Cineres illius Tyranni inclufos fuisse.


  Thus we have found at length the Bush where this Game is seated, and whence it is to be started if we will have it, and I have follow'd it by its scent and Foot-steps to its Seat; but in what part of the Volume of the Works of Æneas Sylvius it is to be found I cannot yet discover, for his Tracts are many and make a bulky Volume together, which, whether it contain all that he writ I am not yet well inform'd; for he wrote very many particular Tracts, and left some imperfect and not ready for the Press, as Conrad Gesner informs us. This was the Man that, in August 1458, was made Pope, and who died in August 1464, so that he possest the Chair six Year; within which time it seems both these discoveries were made, (if at least they were two differing Discoveries, for possibly they may be only two differing Relations of the same Discovery) the one noting one sort of Circumstances, and the other, another. I cannot so well judge of the matter, 'till I find this Relation of Sylvius; however, 'tis obvious that what Riccioli makes to be only twelve Cubits, Mr. Witsen makes twelve Fathom, which is four times as much; and possibly this twelve Fathom or seventy two Foot Fulgosus might make one hundred Cubits, and yet all of them innocently without a design of imposing on their Readers, they writing from the Relations of others, and possibly from the failing of their own Memory to boot; for we find how rare a thing it is to find out the truth of a Fact, tho' 'twas done but Yesterday and almost at next Door, if allowances are not made for the Circumstances of the Relators, and the defects of every one's Memory and Comprehension; upon which account it is that I could wish that Relation concerning the Elephant lately found in Germany (Vide Philos. Transact. No. 234, p. 757.)and made by the Colledge of Gothan might be inserted into a Transaction as well as that of Tentzelius, that Men might see how much the Humour and Inclinations of the Relators will diversify the Relation, and confound the Apprehension and Judgment of the Reader; and therefore I conceive it would not be amiss also to add to this last account the Sentiments of this Society, or at least of some of their Members, concerning the Substances sent by Tentzelius to be perus'd and examin'd by them; for there is no better way, I conceive, in the World to give a satisfactory account to Posterity of this Fact than this Course; for there cannot be made a good History, either of things Natural or Artificial, without curious judicious and accurate Observations, and Pertinent and Critical Experiments, that may be as thoroughly examin'd and verify'd, as a Geometrical Proposition by Persons sufficiently accomplish'd for such a Task. 'Tis not one possibly of a hundred is fit for such a Business, and yet such are necessary, and hence I conceive it is, that we have such a multitude of medicinal Observations made or pretended to be made by young Physicians, and possibly not one of five Hundred of any manner of real 445 Use or Benefit; for that the most of such Writers are two much biassed by precarious Hypotheses, and many likewise compose and Publish them only for Interest, that is, as Advertisements to make themselves the more known, and so to get Practice; and tho' this or that Symptom may be true and matter of Fact, yet the true Cause of the Distemper, and the reason of the Cure or Miscarriage of the Patient possibly was really quite differing from those assign'd by them; and tho' some of them may have been truly describ'd, yet those that know how small and inconsiderable Circumstances in themselves will yet make great and most considerable alterations in the Effects, will be more cautious than to take them all for true which are in reality quite otherwise; those therefore that relate an Experiment or Observation, should be both very understanding in the Subject, and very diligent in taking notice of, and relating the Circumstances of it; for that all that can be done in this way will be little enough of information to him, that is to make use of it for making Deductions and Inferrences therefrom, and indeed it will be hazardous to build any thing upon Foundations so uncertain; for even in the most perfect Accounts of this Nature, a Writer or Applier of it for the founding or examining a Theory thereby will find a necessity of ocular inspection and examination proper and fitted to his present Subject, either to obviate some Objection, or to give some further Light; for oft times the most considerable part of the whole Experiment may lie in some one trivial Circumstance, which not one of a thousand would otherwise have thought worth taking notice of, yet to him that knows what that Circumstance is that makes for or against his Theory which he is inquiring into, will judge it very considerable, and be sure not to omit the Scrutiny and Test thereof; and 'tis preposterous for any one to write an Experimental Natural History without making and examining the Experiments needful to the perfecting thereof, without making the Experiments himself, nay, and without the repeating of them, as Doubts may arise after the first Trial, or as he may need further information upon them; nay, without making them whilst he is writing, that he may trust, as little as may be, to his own Memory and Judgment. Thus in Anatomical Experiments and Observations, how many considerable Discoveries do we owe to such repeated Trials omitted wholly, or scarce hinted at in many preceding; for every discovery gives a new set of Doubts and Inquiries, as well as a new Light, not only διζ και ιριζ Sed etiam decies repetita placebunt, as I have very often experimented myself; nay, I have found it absolutely necessary, and even that not enough to make some Spectator to apprehend the Consequences thereof: But this only by the bye. Before I leave this Subject I cannot but take notice of a Doubt that arises from the variety of these Relations, and that is, whether the Sheet Lead were used for the Sheathing of the outsides of the Ship under Water, or only for the Covering and Housing of the Deck, as the Heer Witsen makes it; nor know I how to solve it without seeing the Original Relation, only I must not omit one Passage of Riccioli, which seems to hint the use of Sheet Lead somewhat Analogous to Sheathing, and that is this, describing the Ship of Hieron, whose Architect was Archimedes.----Dimedia Pars navis per 300 operarios sex mensibus absoluta, rimæ asserum laminis plumbeis tectæ, &c. My doubt on this Passage is, whether the Vessel were Caulked and Pitched in the Joints of the Planks under the Sheet Lead, or whether the Plates of Lead were only made use of instead of Caulking and Pitching, the description is at large in Athenæus which I have not by me, and he, it seems, had it from---------, who writ a whole Book of the Description of it: It was in this Ship where Archimedes made use of his admirable Invention of his helical Pump, which he himself hath no where describ'd.


  The small number of Authors that have recorded so remarkable a Phænomenon as this, informs us how little curious the World have been in the matter of Philosophical History, and thence how vain a thing it is to expect to find every such accident as this to be Recorded, tho' very remarkable in its self; for if these Ships were differing, then they have each but one Original Historian; for all the other Authors that have since mention'd them, seem to have borrow'd the Accounts from these two; but if the Relations were 446 only of one and the same Vessel (as methinks the Circumstances of the time and the being sunk deep into the Earth seem to intimate) then we have but two Historians that take notice of so remarkable a Fact; and those so discordant in their Stories, that one knows not which of them to give Credit to; the one making it to be found in theLago de Nemi, about twenty Miles from Rome towards the West; the other making it to be found near Berne in Switzerland, when 'tis not known that ever there was any Lake there, as Fulgosus mentions and Objects. It is therefore unreasonable to reject all Hypotheses that suppose other Accidents to have been the occasions of producing Petrify'd Substances, than those Recorded in History, especially if they happen'd before Printing was in use, or possibly Writing commonly known; for even since that time many considerable Phænomenoa have been very slightly hinted only, and scarce taken any notice of; as for instance, the Comet that appear'd in 1580, which produc'd but one diligent Observer and Historian, which was Mich. Mastlin, and the great Earthquakes and Catastrophies in China, which are Recorded in the Mercurie Hollandois, and no where else that I know: So 'tis probable this newly happening Earthquake at Constantinople would have been quickly forgotten, and probably never recorded to Posterity, if the Gazett and News Papers had not taken notice of it: But this only by the way.


  As to this accident of the Ship, I conceive it to have afforded so many particular Informations worthy to have been Recorded, that I could wish it had happen'd in a more curious Age; at least I conceive it very desirable, that the Original History of it, such as it is, might be sifted out and inserted in a more proper place to be found, than where it is said to be at present.


  XXVII. Lecture No. 23. (1694)


  The misfortune of Inventors. The Memoires of the Parisian Academy have furnish'd many curious Discoveries both Mathematical and Physical, yet divers of them or of the same kind have been first discover'd in this Society, tho' not entertain'd with that approbation, which they have there met withal; nor are the English so nimble in Publishing what they discover themselves, nor so sharping to arrogate to themselves what they know to have been first discover'd by others; (as I do find divers to be) who will leave no means unattempted to make all their own, tho' there be never so evident Arguments against their Cause. But tho' this be a Practice to be abhor'd by every ingenious Man, and the Bashfulness of the other be blameable, yet there is somewhat to be said both for the one and the other Party, that may seem to countenance these proceedings of them. As first, 'tis a discouragement to any one to Publish that which he finds by Discourse is generally disapproved. A Man may rationally enough distrust his own Thoughts and Reasons, nay, and even his Senses too, if he finds those he converses with to be of another Opinion, tho' acquainted with the Arguments that prevail'd with him, at least 'till he finds, that it was done for some Sinister Designs to defraud him of his Discovery. Next, when by publishing, more Opponents or Emulators (which are both Enemies) are produced, than approvers or indifferent Persons, who at best will do him no good; 'tis thought better to abstain with quietness, than with Labour and Industry, to create new Troubles. But on the other side 'tis certain, however, that ambitious Minds will try all means to obtain their Designs; they find that such Practises often prevail, and therefore Quid tentare Nocebit, they find that the generallity of Men are not much concern'd for the first Discoverer, and that they usually take him for such, who first acquainted them with it; and for one Reader that can disprove them, or detect them of Plagiary, there are a thousand that can not, and for those that can, they find ways to evade and by Confidence carry the point, and even with a general Approbation and Advantage: 'Tis, I confess, a general Observation, that seldom the first Inventer reaps either Honour or Advantage by his Invention, but on the contrary, those that come in at a second Hand acquire them both. But be it as it will, certain it is, that many Discoveries pretended to in the Works, of the French Academy, were first made here and elsewhere, nay, and many of them publish'd too in Print, and some of them also in the French Language, which yet they will not own, or mention to have seen. I shall instance but in two or three things: The first is that of Torricellius 447 a bout his Invention and Demonstration of the Solidum Acutum Hyperbolicum, which was Publish'd by him, together with his other Works at Florence in the Year 1644, and that without Contradiction by Roberval ever since; yet now a Letter is trumpt up, and some Papers found that must needs persuade us that Torricellius stole it from Roberval. The like slur is cast upon the Works of Mr. James Gregory, both which Persons have given sufficient Proofs by their other Works, that they had very little need of stealing from Roberval, who has not yet made it evident, nor any other for him, that he was Master of either of their Problems, 'till since the publication of them by the said Authors.


  The Second is the discovery of the Glade of Light observable in the Evenings in Febr. and March each Year, which was first made by our Dr. Childrey, and an Advertisement of it Publish'd in his Britannia Baconica, in the Year 1660; which Book Was Translated into French, and Publish'd at Paris soon after, which was long enough before it is pretended to be discover'd there. However, the second Person has the Title of the discovery, and the first is defrauded of his due Praise. I could add a hundred other Instances to prove this Assertion; but I shall not at present spend time thereon, tho' it may possibly not pass without some Reflections on another Occasion, that every one, as near as may be, may have his due Praise. For my own part, I think it ingenuous to mention any thing of theirs, which I have occasion to make use of, and to own all such things as theirs, as I find to be new or ingenious; and that First, Because I would give every one that which is due to him. But, Secondly, Because I find it necessary to back a Doctrine with a French Approbation. I know there are many things will not be regarded, 'till they have that Stamp to make them current, and then they will readily pass with the present Age and Humor.


  In the Memoir of the 31st. of June 1692, (so 'tis marked) I find an Observation concerning a Petrify'd Substance produc'd and examin'd by the Royal Academy, with some Reflections on it made by Mr. De la Hire, which because consonant to some Discourses I have formerly made in this place, I thought might countenance somewhat the Doctrine I then deliver'd, I have also render'd the same in English before I make Reflections upon the same.


  "The Cabinets (says he) of the curious are fill'd with all sorts of Bodies Petrify'd, as of Plants, Fruits, Woods, and of divers parts of Animals, but Naturalists are not yet agreed about the cause of their Production; some supposing them to be Stones so shaped by accident, but others suppose them produced by a Water that has a power of converting those several Substances into Stone, after it has long pickled them; probable Reasons are alledg'd for each Opinion.


  "Mr. L'Abbe de Louvoys sent to the Academy, a Petrifaction, which may serve to decide this Controversy, namely, two peices of the Trunk of a Palm converted into Stone, they were brought from Africa, with two other pieces of a Palm just like them, but not Petrify'd, the better to compare them together; the Petrifactions are True Flints, as appears by their hardness, by their Colour, and somewhat of Transparency, by their Sound, which is clear and sonorous, and by their Gravity, which is more than ten times that of the unpetrify'd; yet these two Flints are so like to the two pieces of Wood, that there is no shew of Reason to conceive, they should be so formed by chance.


  "One of these Flints which is two Foot long, and about four or five Inches Diameter, is a piece of the Trunk of a Palm Barked of its Rind; in this may be seen all the Fibres of the Wood of the bigness of 2/3 of a Line, some of which are forked; they run the length of the Trunk and are hollow like Pipes. The Pulp, which is between the Fibres, which serves to join them together, is chang'd into a kind of Gluten, but very hard.


  "Mr. De la Hire gives a Reason of the hollowness of the Pipe, i. e. that the outward Parts being dry'd before the middle, when they are dry, they are by the outward Parts kept from shrinking, and so the Pipes become stretched from the Center outward (which is the same Reason with that I have given for the blebbs that appear in the Glass drops).


  "Now, tho' some 448 might fancy (yet without the least probability) that this with straight Fibres might thus be formed by chance, yet 'tis impossible to conceive so of the other piece, which is a part of the bottom of the Trunk; for this is not only compos'd of streight Fibres as the other, but its Bark is all garnish'd with small Roots as big as one's little Finger, and about three Inches long, which is cover'd with a thin Skin, which contains an infinite of small Fibres like Hairs; in the middle of each of these Fibres is a ligneous Chord, that one may call its Nuel or Pith, about 1/3 of the bigness of one's Finger, whose hollow was fill'd with a Pithy extended Substance. All which Parts are also exactly shaped in the Flint, where are visible not only the long streight Fibers, but the Roots and all the small Fibres of a blackish transparent Substance, but the Pith in the middle is of a whitish opaque Substance, and in the most of the small Roots it is hollow; which Mr. De la Hire conceives to proceed from the same Cause that he before assigned.


  "It is evident therefore (says the Author) that this was no Lusus Naturæ, but that these two Flints were originally two pieces of the Trunk of a Palm afterwards chang'd into the Substance of a Flint; and what Father Duchatz reports in his Physical and Mathematical Observations, doth decide the Controversy, and leaves it without doubt.


  "This Father there says, that the River that passes by Bakan in the Kingdom of Ava, has, for the space of ten Leagues, or twenty eight Miles, the vertue of Petrifying Wood, and that he had seen great Trees Petrify'd thereby so high as the Surface of the Water reached, but that the other parts of them remained still dry Wood. He adds, that those Petrify'd Woods were as hard as the Flints of a Fire-lock; and such indeed was the hardness of the two pieces of which we have been speaking.


  "This Account of Duchatz is to be found in the Second Volume of Observations made in the Indies by the Jesuits, sent thither by the King of France, but Corrected and Printed by the care of P. Gouye; I have not yet seen the Book, but by the Account of it I find in these Memoires, I conceive it will be well worth the procuring, as containing many other curious Observations, and Histories of Matter of Fact."


  This Memoire of Monsieur De La Hire is much the same with what I have formerly presented to this Honourable Society, and have Printed among some other Observations made with Microscopes; wherein I examine'd the Shape, the Colour, the Hardness, the Weight, the Brittleness, the Incumbustibleness, the Solidity, &c. of it; for I found it to be for its appearance to the naked Eye, perfectly like a piece of Wood, and to have the visible Grain of Wood, and farther by a Microscope, I found it to have all the Microscopical Pores like Wood; I found it of the colour of Wood, but of the hardness of a Flint, and that it would cut Glass: I found its Weight to be to Water as 3 1/4 which seems to be much the same with this of Mr. De la Hire; only he compares its weight to that of the Palm Wood, which, by his description, must be much lighter than Water, and mine was only comparative to Water. I found it incumbustible in the Fire, tho' dissolvable by corrosive Liquors. I found it Brittle and Friable like a Flint, and to feel cold to the touch, as a Stone, or Mineral Body usually doth; from all which I concluded it to have, at first, been a piece of Wood, and afterwards, by some Petrifying Water or Vapour, converted into the Substance of a Stone or Flint. And I find that from the very same Arguments, the French Academy draw the same Conclusions as to this Substance, and they confirm it by the Observation of P. Duchatz; this therefore passing there for a good Argument, I see no reason why it may not also be a good Argument here, and why the same will not also pass for the Petrifactions of other Bodies both Vegetable, as Leaves, Fruits, Roots, and also Animal, as Shells, Bones, Teeth, Scales, &c. which are found to have the same Qualifications, that is, the Shapes, Colours, Textures, &c. of those animate Substances, nay, and often times the very Bodies themselves not Petrify'd, tho' included in Petrify'd Bodies, as Stones or Minerals; must these be questioned or rejected, only because such Substances are found in places where we cannot give particular Histories of their pristine Estate, and how they come to be there placed and transformed, or so inclosed; or because 449 possibly we are not able to produce patterns of Creatures now at hand, and in being, which are exactly of the same Shape and Magnitude as the Academy did produce, to Authorize, or at least incline them to be of that Sentiment; certainly the same Argument that is cogent for the one, ought not to be less valid for the other; for if the finding of Coines, Medals, Urnes, and other Monuments of famous Persons, or Towns, or Utensils, be admitted for unquestionable Proofs, that such Persons or things have, in former Times, had a being, certainly those Petrifactions may be allowed to be of equal Validity and Evidence, that there have been formerly such Vegetables or Animals. These are truly Authentick Antiquity not to be counterfeited, the Stamps, and Impressions, and Characters of Nature that are beyond the Reach and Power of Humane Wit and Invention, and are true universal Characters legible to all rational Men.


  Now, if these are such (as to me they seem to be, notwhithstanding I cannot tell the time when, or certain History how, they came to be there disposed and ordered as they are now found) then certainly it cannot be irrational to conclude at least, that there have been some precedent means that have produced these Effects; and that those means have been such, as we have from Histories and Relations within the times of our own Memory, Experience and Information, that they have produced much the like, which tho' they are not exactly the same, nor possibly by much so great and powerful as they must necessarily be granted, that did effect those we now discover; yet I think it not unreasonable to conceive, that there may have been much greater and more powerful Agents than those we now have had, yet still of the same kind, and acted by the same Powers; for if there are now newly such as have raised, removed, cleft and torn Mountains, have made Lakes, fill'd and levelled Plains, stopped and turned Rivers, spouted out Sea-water at a great distance from the Sea; raised the Sea-shore above the Surface of the Sea and left it dry, with the Fish, and the remainders of them to cover the Surface of it; at other places to raise the bottom of the Sea, which was many Fathoms under Water, and place it above the Surface, and many such other wonderful Effects; then certainly it cannot be unreasonable to suppose, that there may have been much greater in former Times, whilst the matter was yet unconsumed and dispers'd up and down in more places, and more Copiously, and that more Powerful and Effective.


  But it is Objected by some, That for such Persons, Places, or Things, of which we find now the Relicks; we have Histories that tell us what, who, and when they were; whereas for the other we have no such Histories in being, nor during the times whereof we have any Histories, can we find any parallel Instances that can countenance such Mutations, Changes, and Catastrophies, as are, and must be supposed to solve the Phænomena. Greece, Ægypt, Italy, Spain and France have continued the same; no new Lands have been raised out of the Sea, much less Hills or Mountains. Besides, there are many of those Bodies that we now find, both Animal and Vegetable Substances, that are as perfectly like the Species of those supposed Creatures now in being; and therefore we are not to suppose, that any Species could be utterly destroyed, which yet that Supposition seems to make necessary, if well consider'd, and the Consequences thereof produced.


  To which I Answer, First, That tho' we have no true History, when, or by whom, or by what means the Pyramids of Ægypt were built; yet all that have seen them do conclude that they were built by Men, and that those Men were good Masons and Architects and Engineers; and that they were not produced of that Shape or Magnitude, by a Vegetative Power, or by a Plastick Faculty, or by meer chance, or the accidental concurrence of Petrifactive Atoms. Nor can I see any reason to conclude, that the vast Obelisks that have been transported from place to place, and erected, were so ordered by Conjureing or Diabolical Magick, tho' I may not be able to tell by what means they become so ordered; I should rather be inclin'd to believe that they were so made and placed by the Industry, and Invention, of some knowing and ingenious Mechanick, who had some Contrivances to perform his undertaking that I am ignorant of. Nor do we make it an Argument that these 450 Pyramids were never made by Men, because no History does tell us when the like have been made since. Besides, I conceive it would have been a very absurd Conclusion, if any one should have asserted that those Horns, I lately mention'd here, were a Lusus Naturæ, and not the parts of any living Animal, because he could not tell of what Creature they were; or if he should have concluded that the Species of the Creature that produced them were lost, because he knew not where to find it. Certainly there are many Species of Nature that we have never seen, and there may have been also many such Species in former Ages of the World that may not be in being at present, and many variations of those Species now, which may not have had a Being in former Times: We see what variety of Species, variety of Soils and Climates, and other Circumstantial Accidents do produce; and a Species transplanted and habituated to a new Soil, doth seem to be of another kind, tho' possibly it might return again to its first Constitution, if restored to its first former Soil.


  The Conclusion. But I say again, that we have, since the times wherein Histories have been Written, many Instances of the like Changes and Catastrophies, as I have suppos'd to be the necessary Consequences of this Theory of Petrifaction, and several so lately, that the sound of them is hardly out of our Ears; so that we need not be beholding to antient Historians, to tell us when and where they have actually been produced; for first there is no place in the Earth that we do know, nor can we indeed know any such, that is now and ever has been exempt and free from such Mutations, as I have supposed; who can tell what part of it hath ever been and ever will be exempt and free from Earthquakes? And Tho' Histories should inform us that during the times of which they writ, there had been no such Crisis of Nature (which yet would be a very improbable Assertion as being a Negative) yet it were impossible to be assured by them, that there had never been any before that time, nor never would be for the future.


  And, Secondly, There is no impossibility in the Supposition that every part hath, at some time or other, been shaken, overturned, or some way or other subject to Earthquakes, and transformed by them; and when we consider how great a part of the preceding Time has been adelon, or unknown, and unrecorded, one may easily believe that many Changes may have happened to the Earth, of which we can have no written History or Accounts. And to me it seems very absurd to conclude, that from the beginning things have continued in the same state that we now find them, since we find every thing to change and vary in our own remembrance; certainly 'tis a vain thing to make Experiments and collect Observations, if when we have them, we may not make use of them; if we must not believe our Senses, if we may not judge of things by Trials and sensible Proofs, if we may not be allowed to take notice of and to make necessary Consectaries and Corollaries, but must remain tied up to the Opinions we have received from others, and disbelieve every thing, tho' never so rational, if our received Histories doth not confirm them; this will be truly Jurare in verba Magistri, and we should have no more to do but to learn what they have thought fit to leave us: But this is contrary to the Nullius in verba of this Society, and I hope that sensible Evidence and Reason may at length prevail against Prejudice, and that Libertas Philosophandi may at last produce a true and real Philosophy.


  This was read in the Royal Society July the 25th. 1694.


  THE END
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