










































were similar to the Siberian ones. and larger. but not the same as modem Asian 
or African elephants. Hunter did nDt feel that identification of a distinct fossil 
species "necessarily altered the argument that such remains 
seemed to concur with many other phenomena, in proving, that in former times some aston-
ishing change must have happened in this terraqueous globe; that the highest mountains, in 
most countries now known, must have lain for many ages in the bottom of the sea; and that 
this earth must have been so changed with respect to climates, that countries" which are now 
intensely cold, must have been formerly inhabited by animals which are now confined to the 
warm climates. (Phi!. Trans. 58, 1768, pp. 34-45) 

R. E. Raspe summarized the problem of bones and teeth of elephants and 
other large animals found in cool northern regions of America, Europe and 
Siberia. He noted that these remains were never found in hard rock strata, or 
mixed with marine fossils. or calcined. or changed in any way. They were less, 
deeply buried, usually singly. often in caves or swamps. The unusual accumulation 
of a large number of skeletons at Great Buffaloes Lick in Ohio. Raspe explained 
was because this was swampy ground. the great beasts stumbled intO' it. became 
mired there. and died. Raspe was convinced that these creatures, had been born, 
lived. and died in the same region where they were now extinct. The fact that no 
marine fossils were found with them ruled out Noah's or anyone else's flDOd. If 
Woodward's theory were correct. such heavy bones shDuld be much more deeply 
buried. They could nDt be ancient Roman or Dther army pack animals, for they 
were found in the Americas, separated from other land by ocean, and the inhabi-
tants had no vessels large enough to carry them. 

The conclusion that these creatures were indigenDus to the regions in which 
their remains were found implied that the climate had changed in some way. 
Perhaps this could have been caused by a variation in the earth's orbit, the 
obliquity of the ecliptic had become more inclined toward the plane of the 
equator. Or a change had occurred in the location of the earth's axis and centre 
of gravity. The other aspect Df the argument was the possibility that these were 
remains of an unknown species. distinct from any modern one. H so, how did they 
survive in the Arctic? Did they die out, or were they exterminated? There was 
no doubt in Raspe's mind that these creatures had died where they had lived. 
even though there were still many unanswered questions. (Phil. Trans. 59, 1769, 
pp. 126-137). A great deal mO're work indeed was required in identifying the 
various denizens of Quaternary Europe, Siberia and North America. But by the 
1770's, it was obvious to a scientific mind that a Deluge hypothesis was quite 
inadequate to explain the phenomenon of elephant bones in a cold climate. 

THE AGE OF THE EARTH 
Some drill and bore 

The solid earth, and from the strata there 
Extract a register, by which we learn 
That he who made it, and rev eaI'd its date 
To Moses, was mistaken in its age. 

William Cowper, 1785: The Garden, Book III of The Task. 

The relative chronology of earth history was clearly set out in the book of 
Genesis. and consisted of the six days of Creation and a seventh day of rest. the 
fall of Adam, and Noah's flood. There was considerable variety of opinion on the 
time periods invO'lved. Collier (1934: p. 142) nDted over a hundred different 
chrDnologies, mainly calculated by working through the genealogies provided in 
Genesis, and quoted another reference giving 140 different opinions on the date 
of Creation with a tO'tal discrepancy of 3194 years. The most widely accepted 
date in England was Ussher's 4004 B.C. for Creation and 2348 B.C. for the 
Deluge. 

AlthDugh there was general agreement on relative chronology there was 
considerable variety in interpretation of the Creation story. Some, of course, 
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accepted the literal six days and regarded the whole event as a miracle wrought 
by God. Others, including Burnet, preferred an allegorical interpretation believing 
that Moses only told as much of the story to the ancient Israelites as they could 
understand at the time. Burnet's later work Archeologia Philosophicae was reviewed 
at length in the Philosophical Transactions (17, (201), 1693, pp. 796-812). His 
reviewer accused him of collecting "all such passages amongst them [the ancient 
writers] as seemed most consonant to, and confirming of the Doctrines delivered 
in the first part of his Theory where he had omitted taking notice of them . . ." 
The reviewer had less of a quarrel with an allegorical interpretation of Genesis, 
or that "Moses accommodated his History to the Capacity of those for whom he 
writ" than with Burnet's audacity in believing his version to be the true aCCDunt. 

Some of the bODks which attempted to reconcile scientific principles with 
the Creation story were reviewed. One example was Edmund Dickinson's Physica 
vetus et vera, sive Tractatus de N aturali veritate hexameri M osaici . . . ( 1702) 
"Many persons having cavill'd at the Mosaical Cosmopaeia as unphilosophically 
written, this learned Author here takes upon him to shew, that Moses, in his 
History of the Creation, has briefly deliver'd both the principles of true Philosophy, 
and the method and manner of all generation." Dickinson believed that the true 
Philosophy which prevailed in the time of Moses was "Atomic" or "Corpusculary, 
holding that whatsoever Was cDntain'd within the Heavens and Terraqueous Globe, 
was made of most subtle Particles." It was these particles which were created to 
form the original matter of chaos, then, "since Matter existing, nothing was 
wanting but mDtion for the fDrmation of the Heav'ns and Earth." God provided 
this mDtion, "he created that pDwer which we call Nature, this being nothing but 
the motion of Matter, made according to the Laws, which the prime Author of 
Nature establisht in the beginning.~' But these laws alone were not sufficient, "it 
pleas'd God among thDse works which he put under the Laws of Nature. from 
the beginning tD institute some great Miracles here and there, above the power of 
Nature, more signally tD show he was Lord of the frame Df the WDrld, and that 
the Divine Mind is always to give rule to Nature ... " (Phil. Trans. 23, (277), 
1702, 1083-91). 

Dickinson was typical of the intelligent man's attempt to reconcile science 
with the creation story. There were few men in England prepared to go as far 
as Descartes, accepting God as the first cause but explaining all further earth 
history in terms of natural laws, ignoring the Mosaic account. Newton possibly 
went nearest in his view of God, the great Geometer who set the planetary system 
in mDtion. One of the issues in interpretation of the CreatiDn story was the amount 
of time involved in the six days. Most accepted the literal twenty-four hours per 
day, but a few, of more practical turn of mind, considered this rather too short a 
time for everything described by Moses to be done, even by God. Newton suggested 
to Burnet that "at first wee may suppose ye diurnal revolutiDns of ye Earth to 
have been very SIDW, soe yt ye first 6 revolutions or days might containe time 
enough for ye whole Creation" (Newton, 1959: vo!. n ,po 319). Burnet objected 
to this on two grounds: first, if the revolutions were so SIDW how did they become 
quicker and, second, such a long day implied a IDng "dolefull night" that "wDuld 
undoe all yt was done on ye day time." (Newton, 1959: vo!. n, p. 325.) Newton 
in reply, quoted the animals of Greenland which managed to endure a long 
night successfully. He made an alternative suggestion for the problem of days: 
"you may make the first day as long as you please, & ye second day too if there 
was no diurnal motion till there was a terraqueous globe ... " (Newton, 1959: 
vo!. In, pp. 333-334). Whiston had regarded a day as one year since he believed 
the earth did not yet have diurnal motion, but moved in a perfectly circular orbit 
around the sun. ( Collier, 1934: pp. 109-124) . 

The debate ranged from scientific to purely mystical explanations of the 
time required for Creation. Edmond Halley summed up the problem fDr the 
practical man of science. Although there was scriptural evidence that man had 
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been on the earth about six thousand years and his making had been the last 
act of Creation, 
'tis nowhere revealed in Scripture how long the Earth had. existed before this last Creation, 
nor how long those five Days that preceded it may be to be accounted; since we are else-
where told, that in respect of the Almighty a thousand Years is as one Day, being equally 
no part of Eternity. Nor can it well be conceived how those Days should be to be understood 
of natural Days, since they are mentioned as measures of Time before the Creation of the 
Sun, which was not till the Fourth Day . . . . 
Halley, in the Royal Society tradition, proposed an experiment which must be 
regarded as the first scientific attempt to estimate the age of the earth. He based 
his proposal on his observations that lakes with no outlet "are found to be Salt." 
Evaporation consisted of pure water "so that the saline Particles that are brought 
in by the Rivers remain behind, whilst the fresh evaporates; and hence 'tis evident 
that the Salt in the Lakes will be continually augmented . . ." The same thing 
happens in the ocean "and we are thereby furnished with an Argument for 
estimating the Duration of all Things from an Observation of the Increment of 
Saltness in their waters." He proposed "a certain weight of water" be taken from 
the Caspian Sea and its salt content determined. The same should be done again 
"after some Centurys of Years." If a greater amount of salt is found the second 
time "we may by the Rule of Proportion take an estimate of the whole time 
wherein the Water would acquire the Degree of Saltness we at present find in 
it." Halley regretted very much that the Ancient Greeks had not thought of doing 
it. (Phil. Trans. 29, (344), 1715, pp. 296-300). 

During the seventeenth century, belief in a senescent deteriorating earth was 
widespread. The earth had a beginning, described in Genesis, and it must have an 
end, as described in Revelation. This was a remnant of the medieval idea that 
the earth had deteriorated since the fall of Adam. On analogy with organic life, 
the earth had been born. and was now decaying with old age. Bumet (1965: p. 120) 
regarded the earth as "a ruine . . . a broken globe," which would ultimately 
be renovated to its former smooth paradisiacal state, in the Universal Confla-
gration. (Ogden, 1947; see also Davies, 1966b and Nicolson, 1959). Although this 
was not a field into which members of the Royal Society ventured in their scientific 
discussions, this sort of millennial thinking was implicit in much seventeenth and 
early eighteenth century writing about the earth. John Ray's third physico-
theological discourse was titled "The Dissolution of the World" (reviewed in 
Phi!. Trans. 17, (196), 1693. DP. 615-617; see also Tuveson, 194Q) 

By the end of the seventeenth century the stem God of puritan thenlogy was 
becoming a more beneficient deity. In the movement which became known as 
physico-theology "Nature is now to be contemplated as the finished and unimprov-
able product of divine wisdom, omnipotence, and benevolence." (Willey, 1962: 
p. 39). The title of one of John Ray's books, a discourse on natural history, was 
The Wisdom of God Manifested in the Works of Creation. (1692, reviewed in 
Phil. Trans. 17. (196), 1693, pp. 611-614). Halley's argument for hills in his 
account of the circulation of the watery vapours of the sea and the cause of 
springs illustrates well this attitude 
This, if we may allow final Caus.es, seems to be the design of the Hills, that their Ridges 
being placed through the midst of the Continents might serve as it were for Alembicks to 
distil fresh Water for the use of Man and Beast, and their heights to give a descent to those 
Streams to run gently, like so many veins of the Macrocosm, to be the more beneficial to 
the Creation. (Phi!. Trans. 16, (192), 1691, p. 473) 

Mountains created by God for the use of man were not likely to be eroded 
away in a hurry. The processes of denudation therefore assumed less importance 
during the eighteenth century. (Davies, 1966b and c; see also Nicolson, 1959). 

Despite · this changing attitude towards "the everlasting hills" it was still 
obvious that changes were occurring in the landscape. There were frequent reports 
in the Philosophical Transactions of changes wrought by earthquakes and volcan-
oes, especially after the Lisbon earthquake of 1755. (See especially john Michell's 
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Conjectures . . . Phil. Trans. 51, 1759-60, pp. 566-634, and Hamilton, 1774). 
The Rev. Borlase's "Account of the great Alterations which the Islands of 
Sylley have undergone since the Time of the Antients" was a fine example of 
detailed observation of geological processes at work. 
The sea is the insatiable monster, which devours these little islands, gorges itself with the 
earth, sand, clay and all the yielding parts, and leaves nothing, where it can reach, but the 
skeleton, the bared rock. The continual advances which the sea makes upon the lowlands, 
at present, are plain to all people of observation, and within these last thirty years have 
been very considerable. What we see happening every day may assure us of what has 
happened in former times ... 

This is also a fine example of uniformitarianism but Borlase would probably 
have admitted too, that the earth was about six thousand years old and the major 
outlines of the land were shaped by Noah's Flood. . 

CONCLUSION 
By the 1770's, a great deal more was known about land form processes and 

there was abundant evidence of extraordinary changes that had occurred in the 
past history of the earth. The book of Genesis still provided a framework for 
earth history in its account of the six days of Creation and the Deluge. No longer, 
however, was it taken literally by men of science. Indeed, there was considerable 
flexibility in interpretations of the scriptural account. The Deluge had come to be 
regarded as a working hypothesis to explain disrupted strata and fossil deposits. 
And grave inadequacies in the Deluge hypothesis had been detected already, 
particularly in explaining deposits of giant bones. Nevertheless, probably one of 
the last efforts in a serious scientific journal to justify the Deluge hypothesis 
appeared in the Philosophical Transactions in 1767, in Edward King's "An Attempt 
tD Account for the Universal , Deluge." 

King was aware of the problems of framing hypotheses, "where we cannot 
arrive at demonstration we must be content with probability." In a discussion of 
the Deluge even the smallest degree of probability had its use "as it tends tD 
remove those objections that are made to the truth of the fact, by persons who 
may not think the mere relation of it in the Mosaic writings a sufficient proof of 
the reality of it; or who may be led from the difficulty there appears in accounting 
for such an event to doubt of the authority of those sacred books." King was on 
the defensive but plunged in with comments on the "Many ingeniQus hypotheses" 
on the subject which "all seem liable to most insuperable objections." He justified 
another attempt to explain the Deluge in the evidence of marine fossils as proof 
that the earth had "been at some time or other entirely covered with water, 
however fallible any attempt to account for the deluge may be." 

The details of King's theories which involved a raising up ,of parts of the 
bottom of the sea by subterraneous fires (he referred to Michell's paper on earth-
quakes here ... Phil. Trans. 51, 1759-60, pp. 566-634) and sinking of ante-
diluvian land masses, a shift in the earth's centre of gravity and consequent climatic 
change, are not so important. The most interesting feature is the uniformitarianism 
displayed in his method of explaining the processes involved in this catastrophe in 
terms of processes known and observed at present. 
For as I imagine the shells and other marine bodies which are now found on various parts 
of the dry land, to have been placed there gradually during a succession of ages, whilst it 
was the bottom of the sea; it will follow that they must be found just as the sea, by its 
washings and motion, laid them; which would of course first wash many of them together 
and then wash gravel, or sand, or clay, or other substances over them; after which more 
shells or other bodies would be deposited, and then more stones, or gravel etc. according 
to the nature of the soil . . . 
We find to this day great changes are continually making, within the memory of man, both 
on the face of the earth, in the shores, and in the bottom of the sea, even in those small 
parts of it that we are acquainted with, and such changes must also have happened before 
the flood .. . 
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This passage would be quite acceptable to the modern reader - until the flood 
is mentioned. King was circumscribed still by the theological climate of his times 
and his own religious beliefs. He also predicted that the earthquakes would "in 
the end break forth with redoubled violence and destroy it [the earth], in the 
manner foretold in the Scriptures." (Phi!. Trans. 57, 1767, pp. 44-57). 

We may smile at the naivety of King and his contemporaries who were still 
seeking a rational explanation of the Noah story. It was James Hutton's great 
contribution in his Theory of the Earth free earth history from the bounds 
of the book of Genesis, to extend the time span of six thousand years indefinitely 
- "no vestige of a beginning, no prospect of an end." On the .other hand, it 
would not be out of place to wonder whether these eighteenth century scientists 
who sought out and reported on evidence of the Deluge were any more misguided 
by an inadequate hypothesis than those individuals who roamed the countryside 
earlier this century, searching for peneplains. 
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