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To a historian of science, Samuel Clarke's Boyle Lectures of 1704 and 1705 may be a disappointment.  Clarke was rector of St. Jame's Church in Westminster, had bee‑e a rising star in the Anglican Church until suspicions of Anti‑Trinitarianism stalled his rise, and became noted as an apologist for Isaac Newton's science.  In 1704, Clarke presented eight sermons titled A Demonstration of the Being and Attributes of God.  In 1705 Clarke Presented another eight lectures together titled “A discourse concerning the Unchangeable Obligations of Natural Religion and the Truth and Certainty of Christian Revolution.” Clarke's sermons, however, failed to employ much of a scientific rigor.  More satisfying were Clarke's other scientific works.

Upon closer examination, however, Clarke's Boyle Lectures deserve more respect.  Clarke's carried out the intent that the chemist and thologian Robert Boyle (1627‑1691) laid out for the lectures.  This was to combat atheism and instill an experimental sense of religion.  Clarke relied upon arithmetic operations and Euclidean Geometry known to most educated listeners.  Clarke's employed scientific evidence and analogies to support sermons.

Nevertheless, the paper formed an important part of Clarke's scientific career.  By harnessing mathematics and science to the service of the Anglican Church, Clarke helped justify Newtonian science to a still skeptical Anglican establishment.  Moreover, Clarke failed to avoid controversy.  Clarke used science to justify God's 
continuing intervention.  To Neo-Cartesian physicists like Gottfried Willhelm Leitniz (1646‑1716), this avowal of God's tinkering detracted from God's majesty and perfection.  The Newtonians and Neo‑Cartesians would use scientific discourse to continue this duel at least until 1727.

A Posteriori versus A Priori Demonstrations

In the Boyle lectures of 1704 and 1705, Samuel Clarke employed two methods of demonstrations.  His a priori proofs deduced new principals from assumptions or I propositions. To convey his argument, Clarke would make analogies to the physical world.  Inductive a posteriori demonstrations, argued from physical, literary or historical evidence.  Clarke himself preferred the latter.1
Clarke's practice belied that preference.  In A Demonstration, his Boyle Lectures of 1704, Clarke only employed a posterior) demonstrations for propositions eight, nine and eleven.  Clarke thus used deduction to prove eleven of the fourteen propositions.  Clarke's decision to prefer a priori demonstrations continues to mystify.

In Unchangeable Obligations, Clarke's Boyle Lectures of 1705, Clarke continued to prefer a priori demonstrations.  Clarke initially defined morality as behavior in accordance with God's will.  Starting from God's attributes, Clarke derived acceptable activity.  With this approach, deductive logic was more fitting than inductive proof.  Clarke did bring in external scientific evidence to justify The Old Testament and the New Testament.

Proposition eight

Clarke's first proposition to employ a posterior reasoning argued that God is intelligent.2
Clarke could use the proposition to undermine Spinoza's thesis that God existed only as a force residing in all matter.  Clarke emphasized only a posterior proof could justify this proposition, as "We know not wherein intelligence consists."3 Clarke demonstrated that every aspect of

creation followed a plan


from the excellent Variety, Order, Beauty, and



Wonderful Contrivance and Fitness of all things


in the World, to their proper and respective ends.4
Clarke cited Francesco Reddi's 1668 experiment on spontaneous generation.  Examining spoiled meat, Reddi determined that maggots grow from eggs.  Clarke interpreted the experiment to show that life can arise only from life.  Clarke specifically writes that 


all the Powers of Nature in Conjunction, being


able to do nothing at all towards the producing


with so much as even a Vegetable Life.5
Clarke's proposition anticipated later arguments in both A Demonstration and Unchangeable Obligations.  Clarke desired to justify not only God's creation of the universe, but His continuing intervention.  While Clarke's first targets were Spinoza and Hobbes, he also aimed at deists and free thinkers.  Ultimately, he added additional enemies.

Proposition Nine

Samuel Clarke made the connection between intelligence and freedom even more explicit in the next proposition.  He wrote that God is, "imbued with Liberty and choice.”6 Clarke continues that intelligence only exists with liberty.  He argues that all of God's actions reflect judgement.

Clarke harnessed Newtonian mechanics to demonstrate God's freedom.  Without God's intervention, Clarke argued, motion would never occur.  If God chose otherwise, the laws of motion could take another form.8 Clarke went on to argue that friction would cause motion to cease without God's continuing intervention.  Clarke was not content to prove that God created the universe but that God continues to affect the universe.

As examples, Clarke cited astronomy.  Clarke argued gravity, the motion of planets, sidereal motion and the rotation of comets could all have taken a different initial pattern of motion should God have chosen.  Without God, there is no explanation for the regularity of their respective motions.  Clarke also argues that their respective motions would have reached a logical conclusion without God's continuing intercession.9
Clarke also cited biology.  The will of God is revealed by the existence of a given number of species and set populations of both plants and animals.10 Writing before Darwin, Clarke had no experimental knowledge of the extinction of species.

Clarke's demonstration to proposition nine helps to explicate his aims.  Clarke had to defend his version from a variety of foes.  Since the attacks came from different directions, Clarke followed a narrow path.  Along that way, he was forced to defend the Christian tenets he did espouse. Clarke's argument was thus defined as much by his targets as his own beliefs.

Proposition Eleven

Clarke's insistence on God's freedom led him to a difficulty with Calvinists.  Clarke reconciled a willful God with predestination, which insisted God had foreseen everything, with proposition eleven that declared God is "infinitely wise.” 11 God could evaluate all possible outcomes before making an act.

Clarke's a posterior proof relied upon natural philosophy.  He argued that scientific had planned every aspect of nature.l2 Citing Galen, he declared organisms bear "such undeniable marks of Contrivance and Design."13 With Harvey's study of blood circulation, Clarke found every organ of the body has a role.14 Arguing from seventeenth‑century biology, Clarke attributed nature's current state to creation not evolution.  Clarke made a similar argument with astronomy.  To Clarke, the planets' motion reflected a plan.  Clarke pointed out the "inexpressible nicety" of Kepler's Laws which connected the elliptical motion of planets to their distances from the sun.15 Clarke also cited the fact that the sun constantly shows the same face to the earth.16 If a planet failed to revolve evenly, a different portion of it would face the earth each day.  As with the medical arguments, God showed wisdom when he planned creation to fit into a neat pattern.

Clarke used this argument to thread the needle between the Epicureans and the deists.  On the one hand, Clarke needed God to plan perfectly; on the other Clarke desired God's continuing intervention.  Reacting against the mechanism of the deists, Clarke took pains to assert God's intervention at the expense of perfection.

Though a posteriori seemed more powerful evidence to Clarke, it was not usually appropriate. Clarke could not discern the initial creation from the result.  Clarke also deduced morality from God's attributes; so he found deduction made a more appropriate argument.  Clarke, however, still needed to convey abstract arguments, often to a hard‑headed audience.  With mathematical analogies, Clarke found he could make sensible or vivid comparisons.

Analogies to Arithmetic

In both sets of Boyle Lectures, Samuel Clarke compared theological propositions to addition.  Clarke made propositions seem obvious.  In A Demonstration, Clarke writes:


the Relation of Equality between twice two and four


is an absolute Necessity, only because it is an immediate


contradiction in Terms to suppose them equal.l7
Clarke's thus used addition as a concrete example.  Clarke also employed the analogy to belittle critics.  Clarke made pantheism seem absurd when he writes:


Though no Man can possibly think that twice two is





not four, yet he may possibly be stupid, and never have thought at all.18
Clarke compared the theory of self‑motion, or the ability of matter to generate its own motion, "as that two and two should make fifteen."19 Clarke compared Hobbes' assertion that the state determine theology to the belief  ''A man shall presume to affirm that Two and Three make Five or Not."20 To Clarke, any who refused to open his eyes was worse than blind.

Geometric Analogies

Clarke created a different impression with his analogies to geometric figures.  While arithmetic emphasized the certainty of a theological argument, geometry added vividness.  Triangles, squares and spheres were not only visible, but tangible to Clarke.  Clarke hoped to instill that immediacy to esoteric arguments.

Clarke could make the microscopic seem visible.  He argued for the indivisibility of matter by arguing they never truly combine at a certain level.  He compared the bonding of the two substances



as when two Triangles put together make a square,



that Square is nothing but two triangles."21
Clarke went on to argue that triangles retain their original character while forming into a whole.  Clarke used the argument to distinguish souls from matter.  Analogy allowed Clarke to penetrate more deeply than a microscope.

At times, Clarke employed geometric analogy to suggest an implication where he refused to make an explicit declaration.  In A Demonstration, Clarke declined to require the eternal existence of the universe.  Clarke however, suggested it with a geometrical analogy.  He compared infinite time to Newton's infinite space



as Mathematical points do to a Line, or Lines to a



Superficies, or as Moments do to Time.22 

Clarke seems to employ Newton's concept of infinite space to justify infinite time.

Clarke also used a geometric analogy to make sense of the relation between good and evil.  Clarke was prepared to apply proportions to morality, where good and evil represent an accordance with God's desire.   Clarke compared the constancy of their relation to the constancy of proportion between spheres and cylinders.   All spheres and all cylinderss share numerous characteristics, which can be compared.23  In a similar way, certain traits apply to all good or evil.

While arithmetic added certainty, geometry added vividness.  Clarke instilled a feel for subtle arguments.  Clarke could also add a sense of validity even for those arguments Clarke could not make explicitly.  Clarke thus covered his holes even when he could not fill them.

Analogies to Physics

Clarke takes metaphysics even closer to science with an analogy to physics.  One of Clarke's most important arguments was his separation of mind from body, which he used to discredit Spinoza's pantheism and Gassendi's atomism.  Clarke had already employed an arithmetic analogy to discredit the notion that the spirit resides in the body Clarke made another argument that distinguished matter from the soul's perception.

Clarke offered an analogy to chemistry.  Clarke argued that blue and yellow retain their individual identities rather than merge to the color green.  While the two colors appear green, Clarke wrote, microscopic evidence indicate blue and yellow molecules.24 Clarke thus reserved a

function peculiar to non‑corporeal souls.

In proposition ten, Clarke compares a biblical phenomenon to a physical property.  He compared the void before creation to normal darkness.  Clarke reminds the reader that darkness is an absence of light and not a substance.25 The void before creation was thus a lack of created matter.  Contemporary observers would observe Clarke's implication that an unequal presence of light could also signify an unequal distribution of matter. While Clarke was justified orthodoxy, he managed to poke at Cartesian critics.

Clarke's final physical analogy returned to the separation between body and soul.  Clarke argued the physical senses require a process distinct from physical matter.  For example, Clarke writes no lack of physical matter keeps a blind man from seeing; so only a change within the viewer can be responsible.26 While a physician might prefer a materialist interpretation, Clarke was making a theological point.  Without refusing the physical world, Clarke was reserving sensation and thus intelligence for animals, humans and divine beings.  The ability to judge, act and create were reserved.

Conclusions

Samuel Clarke' use of mathematics and natural philosophy evidence thus helped to fuel a continuing debate.  Clarke used science to justify his version of Christianity.  To Clarke science studied God's intervention in the physical world while theology studied God's promotion of salvation.  In this relation, Clarke agreed with the Neo‑Cartesians.

Clarke's insistence on God's continuing intervention, however, sparked controversy.  Clarke insisted the universe would fail without God's continual care.  The Neo‑Cartesians, however, saw this Newtonian interpretation as a detraction from God's majesty and the perfection of God's creation.

This battle continued throughout Clarke's scientific career.  In 1706, Clarke translated Isaac Newton's Opticks into Latin and helped Newton add queries, which used physics to justify Newton's own metaphysics.  In 1715 and 1716, Clarke carried on a celebrated correspondence with Gottfired Leitniz over both physics and metaphysics; Clarke published this correspondence in 1727.  In 1728, Clarke published a paper justifying Newtonian motion in Philosophical Transactions of the Royal Society of London.  Thus justifying Newtonian physics and metaphysics was a lifelong career for Clarke.
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