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A Historic Dispute

Philosophers at War. The Quarrel between
Newton and Leibniz. A. RUPERT HALL. Cam-
bridge University Press, New York, 1980.
Xiv, 338 pp. $24.95.

Because of its duration, nastiness, and
international scope and the stature of the
protagonists, the dispute between New-
ton and Leibniz over the discovery of the
calculus in the first decades of the 18th
century has become the most famous or,
perhaps, infamous of all scientific prior-
ity disputes.

We can, in the first place, set the his-
torical record straight. We now know
that Newton has priority in discovery,
having developed the calculus from 1664
to 1666, some nine years before Leibniz
independently discovered it in 1675. It is
equally clear that Leibniz has priority of
publication in 1684, for Newton was not
to publish any of his complete mathemat-
ical works for another 20 years, when he
appended his De quadratura curvarum
to his Opticks (1704). To complicate mat-
ters, however, in 1676 Newton sent
Leibniz two very long letters on mathe-
matics, and during a visit to London
Leibniz also studied some of Newton’s
privately circulated mathematical manu-
scripts. The two letters, however, dealt
mostly with infinite series, containing
only oblique references to the calculus,
and, as surviving documents show, Leib-
niz was concerned only with Newton’s
work on series when he studied his early
manuscripts. Newton’s delayed pub-
lication and Leibniz’s early access to
Newton’s work were to serve for each as
the basis for charging the other with pla-
giarism.

A. R. Hall in Philosophers at War fully
and ably describes this priority dispute
from Newton’s and Leibniz’s initial dis-
coveries and their first (amicable) inter-
change in the 1670’s, through the early
skirmishes to stake out priority, into the
full-scale war precipitated by the Scot-
tish mathematician John Keill, who sug-
gested in a paper published in 1710 that
Leibniz had plagiarized Newton. Leib-
niz wrote the Royal Society to request
an apology for this slur. Instead, Newton,
as president of the Royal Society, chose
a committee to study the matter. He also
wrote its report and prepared the Com-
mercium Epistolicum (1712/13), which,
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supported by copious extracts from his
early papers and correspondence, award-
ed priority to Newton without making
any concessions to Leibniz. Newton
then in 1715 anonymously (and, of
course, favorably) reviewed the report in
the Philosophical Transactions. Charges

and countercharges continued to fly well
after Leibniz’s death in 1716.

Rather than writing a technical history
of the calculus, Hall has chosen this epi-
sode to illuminate the character of the
two protagonists and their scientific mi-
lieu. Though this was basically a wise de-
cision (particularly since the eighth and
final volume of D. T. Whiteside’s edition
of Newton’s Mathematical Papers, cov-
ering precisely this period, will appear
shortly) I think he has purged too much
of the history of mathematics proper.
Consequently, the intellectual excite-
ment of these mathematical discoveries
is lacking. Hall is perhaps at his best in
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It muft be allowed that thefe two Gentlemen differ very much
in Philofophy. The one proceeds upon the Evidence arifing from
Experiments and Phznomena, and ftops where fuch Evidence is
wanting ; the other is taken up with Hypothefes, and propounds
them, not to be examined by Experiments, but to be believed
without Examination. The onefor want of Experimentsto decide
the Queftion, doth not affirm whether the Caufe of Gravity be

Mechanical or not Mechanical :

the other that it is a perpetual

Miracle if it be not Mechanical. The one by way of Enquiry)
attributes it to the Power of the Creator that the leaft Particles of
Matter are hard : the other attributes the Hardnefs of Matterto
confpiring Motions, and calls ita perpetual Miracle if the Caufe

of this Hardnefs be other than Mechanical.

The one doth no¢

affirm that animal Motionin Man is purely mechanical: the other
teaches that itis purely mechanical, the Soul or Mind (according
to the Hypothefis of an Hurmonia Preftat:lita) never-acting upon
the Body foas'to alter orinfluence its Motions. The one teaches
that God (the God in whom we live and move and have our Be-
ing) is Omniprefent ; but not as a Soul of the World: the other
that he is not the Soul of the World, but INZTELLIGENTIA
SUPRAMUNDAN 4, an Intelligence above the Bounds of
the World ; whence it feems to follow that he cznnot do any
thing within the Bounds of the World, unlefs by an incredible
Miracle. The one teaches that Philofophers are to argue from
Phznomena and Experiments to the Caufes thereof, and thence to
the Caufes of thofe Caufes, and fo on till we come to the firft
Caufe : the other that all the A&ions of the firft Caufe are
Miracles, and all the Laws impreft on Natureby the Will of God
are perpetual Miracles and occule Qualities, and therefore not

to be confidered in Philofophy.

Bur muft the conftant and uni-

verfal Laws of Nature, if derived from the Power of God or
the Aé&ion of a Caufe not yet known to us, be called Miracles
and occult Qualities, thatis to fay, Wenders and Abfurdities ?
Mutt all the Arguments fora God taken from the Pheznomena of
Nature be exploded by new hard Names? And muft Experimental
Philofophy be exploded as miraculous and abfurd, becaufe it aflerts
nothing more than can be proved by Experiments, and we can-
not yet prove by Experiments that all the Phznomena in Nature

can be folved by meer Mechanical Caufes?

Certainly thefe

things deferve to be better confidered.
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The final page of Newton’s anonymous ‘‘Account of the Book entituled Commercium Epistoli-
cum.” [Reprinted in Philosophers at War from the Philosophical Transactions of the Royal

Society, 1715]
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sketching the numerous ‘‘secondary’’
characters—scholars and gentlemen,
curmudgeons and rogues—who became
involved in the struggles. Newton and
Leibniz are more difficult to portray, and
his Newton is not quite crusty, aggres-
sive, and arrogant enough for me.

By relating the dispute over the calcu-
lus to the broader philosophical dispute
between the Newtonians and Cartesians,
Hall adds a new element for evaluating
the dispute and shows how much more
was at stake than priority for the inven-
tion of the calculus, as if that were not
enough. In the first decade of the 18th
century, the new mechanics of Newton’s
Principia, in particular the concepts of
force and gravitational attraction, were
nearly universally rejected on the Conti-
nent as a reactionary return to occult
forces, and Leibniz was one of the most
vociferous critics of Newtonian natural
philosophy. Yet by mid-century New-
ton’s mechanics and entire natural phi-
losophy dominated European thought,
so that in this aspect of the dispute the
Newtonians prevailed. The Leibnizian
notation and school (led by such lumi-
naries as Jakob and Johann Bernoulli,
the Marquis de L’Hospital, and Pierre
Varignon) already dominated the calcu-
lus at the turn of the century and begin-
ning of the dispute, when Newton’s early
mathematical work was still unpublished
and largely unknown. Yet, as Hall ar-
gues, with the publication of many of his
earlier mathematical treatises, Newton
succeeded in his goal of establishing his
priority for the discovery of the calculus,
thereby diminishing Leibniz’s fame, if
not his stature and influence. Though we
may like to consider priority disputes fu-
tile and unbecoming to science, there is,
as this book shows, very much to be
gained through them.

ALAN E. SHAPIRO
School of Physics and Astronomy,
University of Minnesota,
Minneapolis 55455

Toxicology

Quantitative Toxicology. Selected Topics. V.
A. FiLov, A. A. GOLUBEYV, E. 1. LIUBLINA,
and N. A. ToLokONTSEv. Translated from
the Russian edition (1973) by V. E. Tatar-
chenko. Wiley-Interscience, New York, 1980.
xviii, 462 pp., illus. $32.50. Environmental
Science and Technology.

This book is an attempt by a group of
Leningrad toxicologists to present a sys-
tematic account of quantitative aspects
of toxicology. Rather than updating the
original book for the English edition, the
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authors prepared addenda to all the
chapters except one that deals with the
equilibrium distribution of nonelec-
trolytes between the environment and
living organisms, a subject where no
further developments have occurred.

Toxicity has been defined as the capa-
bility of a chemical to harm a living orga-
nism. It depends on the physical and
chemical properties of the compound, on
the characteristics of the organism with
which the chemical interacts, and, above
all, on the amount of the chemical that is
absorbed by the organism, that is, on its
dose. The relationship between the dose
and the type and magnitude of the effects
and the incidence of the effects in a pop-
ulation are the central concerns of tox-
icology. The effects also depend on the
way in which the chemical is absorbed
by the organism (inhalation, skin con-
tact, ingestion, injection), how the dose
is distributed in time (single dose, repeat-
ed doses, continued uptake), and on
whether the magnitude of the dose is
constant or variable. A deleterious effect
may be caused by the parent compound
or its metabolic products, which have to
be identified. The transport, distribution,
and elimination from the organism, both
of the parent compound and of its metab-
olites, have to be evaluated. Effects may
appear soon after exposure or may take
considerable time to develop. Environ-
mental conditions such as the presence
or absence of other chemicals and the in-
tensity of physical factors—light, tem-
perature, humidity, radiation, and
noise—may also modify the toxic action
of chemicals. All these phenomena and
processes have both qualitative and
quantitative aspects. Statistical correla-
tions and mathematical models may be
useful tools in toxicology but are of limit-
ed value unless their biological basis is
understood, at least to some extent. To
express toxicological information in
quantitative terms is a complex task, and
the authors were wise to limit their pre-
sentation to topics with which they had
personal experience. The monograph is
largely based on Soviet literature and
toxicological practice but includes se-
lected references to the work done in
other countries.

Of much interest is the discussion of
‘‘the relationship between the amount of
poison and toxic effect’ (chapter 2), for
it considers threshold doses and concen-
trations, ‘‘toxic action zones,’’ and max-
imum permissible concentrations. The
view of the authors (p. 31) is that ‘‘the
threshold dose depends not only on spe-
cies and individual differences in sensi-
tivity, properties of poison, and various
other factors mentioned in chapter 1, but

also, and perhaps first and foremost, on
the method used to establish it’’ and that
“‘the difficulty is compounded by the
lack of agreement about what is to be
considered a threshold effect.”” The con-
cept of ‘‘toxic zones’’ has always caused
misunderstanding because it has been
defined in many different ways, even by
Soviet toxicologists. The authors pro-
pose to define it as the slope of the dose-
response line after is has been linearized.
As regards methods for establishing
maximum permissible concentrations,
the authors think it would be desirable to
make a detailed comparison of the dif-
ferent approaches that are currently
used. It may then be possible to find
principles for setting such concentra-
tions that would be less subjective.

About a third of the book is devoted to
a fairly complete and conventional treat-
ment of the kinetics of absorption and
the fate of chemicals in the organism. A
new name, ‘‘toxicokinetics,”’ is pro-
posed. The treatment ends with an out-
line of an interesting but highly theoreti-
cal model for the kinetics of uptake of
stable compounds.

According to some recent estimates,
about 70,000 chemicals are currently
used in various applications, and many
of them have not yet been tested ade-
quately, if at all. The number of chem-
icals is increasing rapidly; about 200 to
1000 new ones are put on the market
every year. In order to reduce the cost of
and time needed for toxicological assess-
ment, an effort is being made in many
countries to develop appropriate meth-
ods for screening and identifying those
compounds that require long-term test-
ing. One approach is to use rapid labora-
tory bioassays, such as those used in
mutagenicity studies; the other is to use
the relationship between chemical struc-
ture and biological activity. Soviet tox-
icologists have always paid considerable
attention to such relationships and have
developed a large number of empirical
methods for calculating different toxicity
indexes from physicochemical proper-
ties and even for estimating tentative
maximum permissible concentrations of
new chemicals. An extensive discussion
of this approach is given in the last two
chapters of the book. The authors recog-
nize that the use of structure-activity
relationships has had a rather limited
success in predicting chemical carcino-
genicity. Nevertheless, they consider it a
useful tool in the selection of chemicals
for laboratory testing.

Other topics discussed include quan-
titative evaluation of cumulative and of
joint effects of chemicals.

The translation of Quantitative Tox-

SCIENCE, VOL. 210



	Cover Page
	Article Contents
	p.417
	p.418

	Issue Table of Contents
	Science, Vol. 210, No. 4468, Oct. 24, 1980
	Front Matter [pp.367-384F]
	Letters
	Science and the Courts [p.376]
	Antibiotics in Animal Feeds [pp.376-378]
	Coca, Not Cocoa [p.378]
	Kidney Transplants [pp.378-379]

	Erratum: A Major Meteorite Impact on the Earth 65 Million Years Ago: Evidence from the Cretaceous-Tertiary Boundary Clay [p.379]
	Erratum: Sulfide Deposits from the East Pacific Rise near 21 degrees N [p.379]
	Drift and Danger in U.S.--Soviet Relations [p.383]
	Trace Chemistries of Fire: A Source of Chlorinated Dioxins [pp.385-390]
	Multidimensional Scaling, Tree-Fitting, and Clustering [pp.390-398]
	Saline Culture of Crops: A Genetic Approach [pp.399-404]
	News and Comment
	Frank Press to be Nominated for NAS [pp.405-406]
	Frank Press's Numbers Game [p.406]
	Human Gene Treatment Stirs New Debate [p.407]
	Hayes Makes Sunshine at SERI [pp.408-409]
	Philosophers at the Pentagon [pp.409-412]

	Briefing
	Progressive Case Fallout has a Long Half-Life [pp.410-411]
	A Century after, a Huxley Back at Royal Society Helm [p.411]
	North Carolina's School for Science, Math All-Stars [p.411]
	Palm for Prescience to Wolf Foundation [p.411]

	Research News
	Hua Lo-Keng Shapes Chinese Math [pp.413-414]
	Energy Sweepstakes: Fusion Gets a Chance [pp.415-416]

	Book Reviews
	A Historic Dispute [pp.417-418]
	Toxicology [pp.418-419]
	Licensing Controversy [pp.419-420]
	Structures of Proteins [p.420]

	Reports
	Geoidal Change and Shore-Level Tilt along Holocene Estuaries: Sénégal River Area, West Africa [pp.421-423]
	Upper Wisconsinan till Recovered on the Continental Shelf Southeast of New England [pp.423-425]
	War Gases as Olfactory Probes [pp.425-426]
	Site-Specific X-Chromosome Rearrangements from Hybrid Dysgenesis in Drosophila melanogaster [pp.427-429]
	Tumor Promoter TPA Mimics Irradiation Effects on the Cell Cycle of HeLa Cells [pp.429-431]
	Chemical Mimicry as an Integrating Mechanism: Cuticular Hydrocarbons of a Termitophile and Its Host [pp.431-433]
	Metabolism of Propachlor by the Germfree Rat [pp.433-435]
	Acetylcholine Synthesis by Displaced Amacrine Cells [pp.435-437]
	Pollen Tube Growth Rates in Zea mays: Implications for Genetic Improvement of Crops [pp.437-438]
	Specific Reading Disability: Differences in Contrast Sensitivity as a Function of Spatial Frequency [pp.439-440]
	Catecholamine-Induced Alteration in Sedimentation Behavior of Membrane Bound β-Adrenergic Receptors [pp.441-443]
	Flight Activity Initiated Via Giant Interneurons of the Cockroach: Evidence for Bifunctional Trigger Interneurons [pp.443-445]
	Thermoregulation in Doves (Columbidae): A Novel Esophageal Heat Exchanger [pp.445-447]
	Bladder Cancer and Artificial Sweeteners: A Methodological Issue [pp.447-448]
	N-Acetylglucosamine-6-Sulfate Sulfatase Deficiency Reconsidered [p.448]

	Meeting
	Gordon Research Conferences: 1981 Winter Schedule [pp.449-452]

	Back Matter [pp.420-474]





