
to base Papilio plexippus Linnaeus on a figure by 
Clarke, published in 1941-a figure of an insect col- 
lected in Kendall, New York, and we have to say that 
the type locality is the state of Pennsylvania! 

We were, indeed, very much surprised to see such 
statements in Hemming's mail proposal. We here in 
Brasil strongly protest against this kind of system- 
atics-the designation of a figure not seen by Lin- 
naeus as the type of an insect described by him, when 
there still exists in the Linnaean collection a specimen 
of this insect that was seen and labeled by Linnaeus. 
To designate a figure '(as the standard for identify- 
ing" (Hemming's own expression) really amounts to 
a designation of a type1 for the species and subspecies. 
To designate a figure based upon a specimen from 
Kendall, New York, and a t  the same time to say that 
the type locality is Pennsylvania shows a real and 
obvious ignorance of what is meant by the term "type 
locality." 

We must also say concerning footnote 5 on page 70 
of the Field, Clarke, and Franclemont paper that one 
of us (Almeida) received Hemming's mail proposal. 
I t  was received, however, after the date specified in 
their paper (i.e., December 10, 1950). Hemming's let- 
ter is dated October 31, 1950. We have not checked 
the date it was posted, but apparently there was some 
postal delay. 

Finally, we want to state that we agree with the 
conclusions set forth by Field, Clarke, and Francle- 
mont, and we also request (as they did) that the com- 
mission reconsider the whole matter of fixing the name 
Papilio plexippus L. 

We have discussed this matter with some of our 
colleagues who work on systematic zoology in scientific 
institutions in the cities of Rio de Janeiro and SLo 
Paulo. We wished to learn their opinions about the 
way Hemming was trying to solve this question of 
P. plexippus,  because it involved not only matters of 
interest to lepidopterists, but also matters of interest 
to all systematic zoologists and with implications about 
which all right-thinking systematic zoologists should 
be warned. 

R. F. FERREIRAD'ALMEIDA 
J o s i  OITICICA, F. 

Museu Nacional 
Rio de Janeiro, Brasil 

After a careful discussion of the paper above, the 
undersigned agree in toto with the views therein con- 
tained. 
Museu Nacional, Rio de Janeiro 

Jolio MOOJEN 
DALCYDE ALBUQUERQUE 
HAROLDO TRAVASSOSPERREIRA 

JosJ?LACERDA ~ E I O 
DE ARAUJO 

ANTENORLEITAODE CARVALRO 

HERBERT BERLA
FRANZONI 

='We realize tha t  Hemming has  not used the word "type" 
here but uses the phrase "the standard for identifying." We 
interpet this expression (as  did Field, Clarke, and  Francle. 
mont) to mean "a type" and, indeed, can see no other mean. 
ing. Nevertheless, we would not be surprised to hear from 
Hemming tha t  in his new systematics this expression does 
not mean a type but some other thing. 
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Departamento de Zoologia, Sdo Paulo 
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Mathematics and Science 
ALTHOUGHthe authors of three communications 

(Science,  112, 233 [1950]) take issue with some of 
my statements (Science,  110, 566 [I9491), they do 
not try to controvert my contention that the theory 
of probabilities is very useful in applying principles 
for successful prediction, but not in discovering them. 

I n  stating that '(disordered systems can be specified 
with the same degree of precision as ordered systems," 
John C. Neess surely cannot mean what the words 
imply-that greater knowledge does not permit 
greater precision in specification. Does disorder mean 
anything more than that we do not yet grasp the 
order, perhaps very complex, that there may be in a 
situation? He rightly refers to "the confused atmos- 
phere of du Noiiy7s H u m a n  Destiny," but his state- 
ment is reminiscent of du Noiiy's extraordinary con- 
clusion (p. 26) that "order is  born of disorder." He 
states that we "have removed a barrier to intellectual 
and scientific progress" by replacing "an older notion 
of causality" "with one of chance determination of 
events." Does "chance determination" mean anything 
more than that we don't know how the events have 
been determined? Arguments based upon ignorance 
are suspect. The "indeterminancy" of an electron rep- 
resents the continuing ignorance of the investigator 
(H.  N. Russell, Science, 27, 249 [1943]) and is surely 
meaningless as to the character of the thing investi- 
gated, except as limited by our relations with it. 
"Relativity" expresses this limitation for man. When 
one of its leading exponents (Eddington) argues : 
"What we can't know doesn't exist," he should add "in 
US" or "for US." If  he is logical, anyone who accepts 
this idea without the qualification is sure to founder 
on the rock of solipsism, since he must finally conclude 
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that nothing exists except himself. Newtonian physics 
may well express how things (objects or external 
events) really are arranged, but Einsteinian physics 
states only how they seem to us to be arranged. 

I n  the communications of C. H. Goulden and N. T. 
Gridgeman, there is some confusion between the whole 
and its parts. To predict accurately the half-life of a 
piece of radium does not require the theory of proba- 
bilities, but to predict when a n  atom of radium will 
disintegrate clearly does, with present ignorance of 
possible differences among the atoms. One should 
know f o r  what unit prediction is required, and f o r  
what units the necessarv facts can be obtained. When 
individual organisms are  studied to provide a basis fo r  
predicting the behavior of aggregates, which may be 
very diverse, greater accuracy of prediction comes 
with greater knowledge of individual differences and 
of the composition of the particular aggregate. This 
is  to be contrasted with mathematical treatment of the 
facts of individual behavior in  ignorance of differences 
among individuals. 

F o r  mutual understanding there must be agreement 

in  definition. For  me "probability, chance, and random 
mean ignorance," but evidently not fo r  Mr. Gridge- 
man. What definitions for  these words will exclude 
the ignorance implicit in  "theory of probabilities" 9 
I s  the Goddess of Chance, which some scientists would 
have us worship, to masquerade as  Pallas Athene, the 
Goddess of Wisdom? 

Natural science may be defined as  being knowledge 
for  accurate prediction of what will happen in rela- 
tions with other things than oneself, in whose separate 
existence we firmly believe. That knowledge is in- 
evitably limited to those relations. AIathematics deals 
with arrangements of things, and thus provides pat- 
terns or frames of reference that may be extremely 
useful in  handling varied arrangements in our rela- 
tions with other things. It can do no more than this. 

A. G. HUNTSMAN 
Department of Zoology 
University of Toronto 
( E d .  Note: T h e  editors consider t h e  debate t h a t  was  touched 
off bu Dr. I-luntsman's communication of t w o  years ago corb- 
cluded w i t h  t he  ptiblieution of t h i s  reply t o  h is  critics.) 

Book Reviews 

A Textbook of Geology. Robert M. Garrels. New 

York: Harper, 1951.511 pp.  $5.00. 

The eighth volume in Harper's ('Geoscience Series," 
this handsome and competent book is introduced by 
its author as  a new, analytical approach to the subject 
of geology, a view which this reader confirms. The 
same introduction acknowledges many omissions in 
the text ( for  example, the terms anticline, breccia, 
dip, drift, jointing, karst, lignite, monadnock, ore, 
and salt lake do not appear in  the index), but stresses 
that its emphasis alternates between a n  "investiga-
tory" and a n  "applicatory" approach rather than re- 
maining a t  the simple expository level. Here is a 
well-written text o f  unusual charm and simplicity, 
illustrated with refreshingly new photographs, many 
valuable graphs, and other facile sketches. More 
mathematics is visible than occurs in many older 
texts, but not more than the average college student 
should master. The presentation of subject matter is 
unusually lucid, with much new material in  the way 
of example, phraseology, and point of view. The pro- 
fessor who reads it will envy its clarity and praise 
its organization; the student who uses it should gain 
much perspective fo r  a broad view of the geologic 
world; and the layman searching for  a n  introduction 
to earth science should find it a useful and informa- 
tive guide. 

This is a bright volume which is less a fact book 
for  class reference than a script of the lectures of a 
skilled and artistic teacher. I t  covers both physical 
geology and the history of the earth in 26 chapters, 

with three short appendices on rocks, minerals, and 
the biologic classification; doubtless it  is planned for  
one semester of geoscience, or fo r  the geological por- 
tion of a general science offering. F o r  a full year col- 
lege course or the introductory course fo r  geology 
majors, an instructor should document this readable 
volume with factual and informative material usually 
reserved for  a textbook, or his students will acquire 
a n  excellent view of the forest without much acquaint- 
ance with trees. 

HERBERTP. WOODWARD 
Newark College o f  Ar t s  and Sciences 
Rutgers  University 

Scientific Book Register 
The  Kernel Function and Conformal Mapping. Stefan 

Bergman. New Yorlr: American Mathematical Society, 
1950. 161 pp. $4.00. 

Aminoplastics. C. P. Vale. New York : Interscience ; 
London: Cleaver-Hume, 1950. 250 pp. $2.75. 

T h e  Rhododendron Leaf: A Sfudy of  the Epidermal Ap- 
~endages .John MacQueen Coman. Edinburgh, Scot-
land, and London, England : Oliver arid Boyd, 1950. 120 
pp. 21/- net. 

Fundamentals o f  Electrical Engineering. Fred H. 
Pumphrey. New York: Prentice-Hall, 1951. 668 pp. 
$5.75. 

T h e  Physiography of Southern Ontario. L. J. Chapman 
and D. F. Putnam. Toronto, Canada: Univ. Toronto 
Press, 1951. (Published for the Ontario Research 
Foundation.) 284 pp. and accompanying maps. $4.00. 

A Mew Theory of  Gravitation. Jakob Mandelker. New 
York: Philosophical Library, 1951. 25 pp. $2.75. 


