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nature under the  three headings-variation, 
phylogeny and  parallelism. 

The chapter on phylogeny brings together a 
number of pertinent examples from the facts of 
vertebrate paleontology, while variation and  
parallelism are illustrated by both the  Inverte- 
brata  and the  Vertebrata. 

Under t h e  subject of heredity over thir ty  
pages a re  devoted to t h e  defense and  proof of 
t h e  reality of transmisskon of acquired charac- 
ters, and  for this purpose a re  cited a goodly 
array of evidences from both embryology and  
paleontology. 

The  particular memory theory of heredity, 
of which the general principles mere stated by  
Sedgwick a s  early as  1863, and  elaborated by 
Cope in 1889, formulated by  Herring in 1870 
and  named 'Mnemnogenesis' by  Hyat t  in  1893, 
is adopted as  best expressing t h e  authors view. 
T h e  following passage presents a characteristic 
,definition of this factor of evolution. 

" I t  appears to me that we can more readily con- 
oeive of the transmission of a resultant form of energy 
.of this kind to the germ-plasma than of material par- 
ticles or gemmules. Such a theory is sustained by 
the known cases of the influence of maternal impres- 
sions on the growing fatus. Going into greater de- 
tail, we may compare the building of the embrj-o to 
the unfolding of a record or memory, which is stored 
in the central nervous organism of the parent, and 
impressed in greater or less part on the germ-plasma 
during its construction, in the order in which i t  was 
stored. This record may be supposed to be woven 
into the texture of every organic cell, and to be de- 
stroyed by specialization in modified cells in propor- 
tion as they are incapable of reproducing anything 
but themselves. The basis of memory is reasonably 
supposed to be a molecular (or atomic) arrangement 
from which can issue only a definite corresponding 
mode of motion." (1'. 451.) '' The sonlatic cells 
retain only the record or memory of their special func- 
tion. On the other hand, the reproductive cells, 
which most nearly resemble the independent unicel- 
lular organisms, retain first the impressions received 
during their primitive unicellular ancestral condition ; 
and second, those which they have acquired through 
the organism of which they have been and are only a 
part." (P. 453. ) 

T o  t h e  question what  a re  the primary factors 
of organic evolution from a causative point 
of view, the  author's answer in brief seems to 
be as  follows : Bathmism a n  intrinsic energy 

of living mat te r ;  consciousness, a guiding in- 
fluence, ' intrinsic in  the  evolving matter,' but 
preceding organization ; molecular and molar 
forces from without reacting upon bathmism 
in the  processes of Physiogenesis and  Kineto- 
genesis; and  the  effects of these interactions 
preserved and  perpetuated in  heredity through 
the  agency of memory in  the  process called 
Mnemnogenesis. Viewed a s  a series of phe- 
monena the  author has summarized t h e  par- 
ticular form of doctrine defended in his book in 
t h e  following words : 

1. Variations appear in definite directions. 
2. Variations are caused by the interaction of the 

organic being and its environment. 
3. Acquired variations may be inherited. 
4. Variations survive directly as they are adapted 

to changing enviro~lments (natural selection). 
5. BIovements of the organism are caused or direc- 

ted by sensation and other conscious states. 
6. Habitual movements are derived from conscious 

experience. 
7. The rational mind is developed by experience, 

through memory and classifimtion (p. 14). 

Most, if not all  of the  particular views of t h e  
author found i n  this book have been more or 
less fully elaborated in previous papers ; but  in 
their connected systematic form, combined with 
the  views of other workers to  constitute a con-
sistent doctrine of evolution, we have in 'Pri-
mary factors ' a valuable text-book for teachers 
and  students. 

Whether  they will be helped toward a n  intel- 
lectual comprehension of t h e  t rue factors of 
evolution by  this a t tempt t o  express them i n  
terms of those highest of all, most complex and  
least understood of organic phenomena, con-
sciousness and  memory, may be seriously ques- 
tioned. H. S. WILLIAMR. 
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The Manufacture of Explosives. By OSCAR 
GUTTMANN.2 Vols., pp. 348 and  444 lg. 8vo. 
New P o r k ,  Macmillan & Co. 1895. 
As the  sub-title of this book indicates, t h e  

author has sought t o  produce a theoretical a n d  
practical treatise on the  history and  the  physi- 
cal and chemical properties, as  well a s  on t h e  
methods of manufacture of explosive substances, 
and  he  has followed for this purpose the  plan 
adopted in t h e  excellent treatises on Gunpowder 



by G. Upmann, and on Explosive Bodies and 
Fire~vorks, by E. von Meyer, published in 
Brunswick in 1874, and which were translated, 
revised and enlarged by E. DBsortiaux in the 
admirable work published in Paris in 1878. 
Following DBsortiauxls plan, Volume I. of Gutt- 
mannls work is devoted partly to a description 
of the sources, methods of production and 
properties of the raw materials used in the 
manufacture of explosives, and partly to the 
manufacture, properties and the chemical and 
physical tests of Black Powder,' while Vol- 
ume 11. treats of gun-cotton, nitro-glycerin, 
dynamite, blasting gelatine, nitro-substitution 
explosives, smokeless powders, caps, detona- 
tors and fuses ; considerable space being given 
to the description of apparatus for testing the 
velocity, pressure and power of explosives, and 
to the discussion of methods for their storage 
and transportation and the construction of fac- 
tories. There is in addition some seventeen 
pages of a bibliography which is far from being 
exhaustive. 

From his occupation, for many years past, 
as a builder of works and inventor of apparatus 
for use in the manufacture of explosives, Mr. 
Guttmann has had unusually good oppor-
tunities for becoming familiar with the art, but 
owing to his confidential relations with his 
clients, i t  is not to be expected that much will 
be published that has not already been made 
accessible in periodical literature or patent pub- 
lications, so that the work is to a large extent 
historical and suggestive. As a consequence of 
his occnpation there is a lack of perspective in 
the work, his own inventions being given undue 
prominence. 

Notwithstanding that Mr. Guttmann has been 
for many years the abstractor in this subject for 
Dingier's Polytechnische Joz~rnal,  he shows a sin- 
gular lack of familiarity with American methods 
and products, which differ materially from those 
in vogue in Europe, but as a treatise on Euro- 
pean practice this work is a sound and trust- 
worthy one. I t  is probably because of this 
lack of acquaintance with America that when 
the author is treating of the history of com-
pressed powders, Professor Doremus, of New 
York, becomes transformed into General Dore- 
mus of Russia. 
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The chapter on smokeless powders is espe- 
cially to be commended as probably the most 
detailed and exhaustive description of the pro- 
cesses of manufacture in use extant, but it is in 
error as regards indurite. 

The style is usually clear but sometimes in- 
volved, as when, in discussing the errors of 
Kopp's Volumenometer and Say's Stereometer, 
the author says "so that the results obtained 
with this apparatus only show the atomic weight 
of the proportioils of the various kinds of 
powder ;" there is a lack of uniformity in the 
use of the chemical nomenclature which is likely 
to prove confusing; there is an uncertainty at 
times regarding the constitution of organic sub- 
stances which is likely to prove misleading; 
and there are occasional errors, notably where 
the author after stating that nitro-glycerin 
freezes a t  4-8' C. (46.4' F.) says "some experi- 
ments made by the author showed that pure 
nitro-glycerin, ' if suddenly exposed to a tem-
perature of 25' C. (13' F.),produced by a freez- 
ing mixture, was not frozen even after some 
hours," yet on the whole the work is a very 
good one, and it is most liberally illustrated 
with 328 well executed cuts. 
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