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for the salary of such a clerk. 1understand 
from Dr. Stiles that $1,200 would pay for the 
salary of a clerk. I would suggest, therefore, 
that  ten of the leading %Museums of the United 
States pay each $60 toward this expense and 
that $60 be paid by ten museums of Europe. 
Those in America to be the National Museum 
and those a t  Cambridge, Boston, New Yorlr, 
Brooklyn, Philaclelphia, Pittsburgh, Chicago. 
iJfilwaulrce, Sari Francisco. I t  would, of 
course, have to be recognized that this charge 
would be an annual one. 

If the great museums of this country would 
thus roluntarily pay such a tax, the court of 
reference for questions of zoological nomen-
clature would become permanently estab-
lished. 

the magma from u-hich i t  was derived is its 
chemical con~posit,ion. I-lence the work pre- 
sents in Chapters I. and 11. the cllaracteristic 
facts as to the chemical composition of the 
rocks and of their constituent minerals. 
Groups of rock nnaly,ies are given and a full 
staterncnt of the various dcvices used by 
petrographers to represent in diagrams the 
significance of the varying amounts of differ- 
ent comporients show~l by analysis. Two col- 
ored plates represent many hundred ailalyses 
by means of diagrams of Iddings's own design. 

A departure from the usual procednre in 
discarsing the chemical composition of roclr 
minerals is made by taking up the chemical 
elelnerits irnown to occur in rocks and, consid- 
ering them in groups of Mendel&ff's table, 
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Igneous Rocks. By Josera P. TDDIXGS. Vo1. 
I., Composition, Texture and Classification. 
8vo, xi +464 pages, 130 figures and two col- 
ored plates. New York, John Wilcy 6t Sons. 
1909. 
It ib not often that a work appears in the 

literature of any scicnce which stantls out so 
clearly from other corre,ponding worlrs in re- 
spect to both its point of view and its intrinsic 
value that it must be accorded tlie rank of 
epoch making. But such is the fact in the 
writer's opinion concerning the volume by Pro- 
fessor Iddingx which is the subject of this 
notice. TTere is a treatise on igneous rocks 
which does not in the least pattern after the 
numerous rvorks on the subject, but from the 
outsct follows a new plan. The author has 
studied the igneous rock with the aid of mod- 
ern developmer~ts in physics and chemistry 
and rnalces the understanding of eo~nposition 
and texture in the light of those devcloprnents 
the all-importanl thing. 

The point of view of the author may be in a 
mcasure inferred from thc order in which the 
properties of ignt>ous roclrs arc presented, and 
the manner in which they are discusqed in 
Pa r t  I., on Composition and Texture. The 
igneous rock ii, of course, the product of the 
consolidation of a molten magma. The fiinda- 
mental property which thc rock sharce; with 

likely to enter under the associations and re- 
strictions of the case. 

The fact that an igneous rock is derived 
from highly complex molten solution by 
crystallization is to the author abundant rea-
,on for insisting that the petrographer should 
undcrstancl the principles of physics and 
ehemistry applicable to rock magmas and 
Chapter 111.is dcvoted to this subject. Special 
attent.ion is given to the properties of magmas 
as solutions, and to the chemical reactions 
which may take placc under certain conditions 
in solutions, expressed in the terms of modern 
physical chemistry. 

Following this general discussion is one in 
which the chemical reactions likely to take 
placc in rock magmas under the conditions 
prevailing in the crnstal zone of the earth arc 
particularly considered. Taking the thirteen 
constituents which arc prominent i n  most 
igrieous rocks the controlling influence of rela- 
tive chcrnieal activity, strength of combina-
tion, affinity of certain elements for each 
other, and the effect of differing proportions of 
the elements, are considered in their bearing 
on tlie formation of observed roclr minerals. 
To a large extent the reasons for the abundance 
of certain mineral molcculcs and the rarity of 
others containing the same substances are 
plain. The laws which control the common 
association of some minerals, the apparently 
antithetical relations of others, and the de- 
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velopment of rare combinations are discussed. 
I n  Chapter V. Iddings gets a t  the meat of 

the matter as to the forination of the rock 
from the magma. The rock is formed by the 
separation of solid, liquid and gaseous sub- 
stances from the magma, crystallization of 
minerals being the principal process. This 
change from the magmatic solution to the 
solid rock may take place in  one or several 
periods, a t  one or several levels in the crust of 
the earth or a t  the surface. The conditions 
under which different stages of consolidation -
take place are constantly changing, not only 
from the circumstances of environment inci- 
dent to eruption but from the changes con-
nected with partial crystallization and various 
disturbances of chemical equilibrium. It is 
beyond the limits of this notice to review this 
important chapter in detail and an enumera- 
tion of the principal headings must suffice to 
show the method of treatment. 

The separation of gases, liquids and solids is 
discussed. TJnder the latter the principal 
causes of separation are considered-such as 
the addition or loss of substances, lowering of 
temperature and changes of pressure. Satura-
tion and supersaturation as influenced by 
changes in  temperature, and the metastable 
and labile conditions of solutions, are treated 
in sections. Then comes the discussion of 
Number of Points of Separation, The Rate of 
Separation, The Effect of Viscosity on the 
Rate of Separation, Polymorphic Substances, 
The Order of Separation, Effect of Super-
saturation on Order of Separation, Separation 
of Isomorphous Compoiinds, Zonal Structure 
and Eutectic Mixtures of More Than Two 
Compounds. 

The author refers to the subject-matter of 
this chapter in these words : 

From the foregoing it appears that the solidifi- 
catsion with crystallization of rock magmas must 
be an extremely intricate process, involving 
variable or irregular changes in temperature and 
presmre consequent on the movements of eruption, 
together with variations in composition chiefly 
through changes in gaseous components, and the 
possibilities of chemical reaction anlong the com- 
ponents with changing chemical equilibria, and 

the probabilities of supersaturation of the  magma, 
by different components to various degrees. 

The origin of mineral composition of the 
rock having been discussed, there is taken up, 
in Chapter VI., the question of crystallization 
and resultant texture. ITere again the treat- 
ment logically consists in showing the effect of 
a great range of changing or variable condi- 
tions in determining texture. After discus- 
sing the genesis of the formal relations of the 
parts of a rock Iddings describes the textures 
of igneous rocks under the divisions Crystal- 
linity, Granularity and Fabric, using the terms 
which have recently been proposed1 to supple- 
ment the inadequate terminology in  current 
use. The illustrations used in this chapter are 
particularly good and tend to emphasize the 
desirability of greater preci.Goa and refine-
ment in the description of igneous rock tex- 
tures. 

Differentiation of Rock Magmas is the 
subject of Chapter VII. The evidences of 
differentiation are first presented with regard 
to the visible relations of parts of a single 
rock mass on the one hand, and as exhibited 
by many relations which connect the various 
rocks of a petrographic province on the other. 
Having established by the citation of facts 
that  the petrographer must recognize in vari- 
ous rock series or groups the product.3 of dif- 
ferentiation frorn a parent magma, Iddings 
proceeds to the discussion of processes and 
hypotheses concerning them. It is notable 
that this discussion is sane and conservative. 
The author advocates no hypothesis or specu- 
lation without a plausible basis in the laws of 
physics and chemistry, which has sometimes 
been done by prominent leaders in the science. 
On the contrary, the conditions which have 
been operative on the magmatic solution a t  
various stages of its history are examined to 
find influences may have led to differ- 
entiation, of different degrecs and kinds. Thc 
effect8 of changes in density, viscosity, molecu- 
lar concentration and saturation, are discussed, 
to show that they may under certain circiim- 

"'The Texture of Igneous Rocks," by Cross, 
Iddings, Pirsson and Washington, bouv. Cl'eol., 
Vol. 14, 1906, pp. 692-707. 
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stances favor differentiation. Trlstdnces in na- 
tnre which seem to be explainable by these 
processes are cited. Contemporaneous veins 
alln pegmatic vein.: are considered by Iildings 
as resulting from differentiation and a hypo- 
thetical explanation for cacti is given. The 
facies of composition and tcxture exhibited 
by many igneous masses are examined in their 
relation to differentiation. 

The solution of rock hy liquid magma is 
considered, with the conclusion that evidences 
of this absorption within the zone available 
to our examination arc rare. Hybrid or mixed 
roclis are given a brief mention, and a concise 
historical review of hypotheses of diEerentia- 
tion is given. I n  a short but interci,ting 
sketch of the course of magmatic eruption 
Iddings shows some of the phases or periods 
which may be supposed to favor magmatic 
differentiation. 

The last chapter of Pa r t  I. is devoted to a 
description of the modes of occurrence of 
igl~eous rocks. Here the course of treatment 
naturally follows that of other treatise^. 
Numerous excellent and new illustrations add 
grcatly to the attractiveness of this chapter. 

Par t  11.of the volume deals with "Nomen-
clature and Classification," truly a most diffi- 
cult subject a t  the prcqent time. On many 
sides one may hear expressions of extreme dis- 
satisfaction with the existing condition of 
systematic petrography and its terminology. 
But we are in a perfectly natural, tho11gh most 
uncomfortable, stage in the evolution of the 
science. The man who understands the es-
senre of the igneo11s rock, as presented by 
Iddings, can liest conlgrehend that nomencla- 
ture and classification to-day are in confusion 
because i t  could not be otherwise. 

Icldings first reviews the growth of the prev- 
alent nomenclature and of the classifications 
i t  expresses. The facts are familiar to petrog- 
raphers and they are presented by the author 
in a vay  to emphasize the conclusion that 
with such a history the existing confnsion is 
simply the logical result. 

I n  one chapter Idtlings slietches the preva- 
lent system-if systcm it can be callecl--under 
tlic term '(Qualitative Mineralogical System." 

For the presentation of this system Tddings 
has recourse to the usual tabular scheme, in- 
serting the names to be define4 in their ap-
propriatc spaces. Then follows a definition 
of ench name in terms of mineral composition 
and texture. Thcse definitions are essentially 
as they may be found in the works of Rosen- 
busch and Zirliel, except the expression of 
genetic ideas attatahed by the former. These 
same names are used with similar significa- 
tion by German, French, English, American 
and other petrographers in spite of more or 
less different bases of classification. 

l n  the final chapter of the volume lddings 
presents a statement of the "Quantitative 
Classification of Igneaus Rocks " of which he 
is a co-author.' IIere is given a criticism of 
the qualitative mineralogical system and a dis- 
cussion of the available bases of classification, 
leading to the choice of chemical composition 
as the foundation of the quantitative system. 
This follows closely the original presentation 
of the system, but is accompanied by many 
references to facts brought out in earlier parts 
of the book. 

Taken as a whole this volume leads directly 
to the quantitative system as the only one yet 
devised by means of which the petrographer 
may adequately and correctly express the rela- 
tions of igneous rocks in regard to their abso- 
lute, determinable properties as objects. The 
tiiscussion of the origin of mineral composi- 
tion and texture is certainly thorough enough 
l o  demonstrate the author's deep interest in 
prtrogencsis, but i t  also serves to show that the 
complexities, if not the uncertainties, of gen- 
etic relations render them unavailable as bases 
bf a truly systematic classification of all igne- 
ons rocks. 

The work is written from a standpoint occu- 
pied to some extent by other specialists, but 
which must henceforth be familiar ground to 
every petrographer worthy of the name. Not 
that one must agrec with Iddings in all re-
spects, but that the study and the scientific 
discussion of igneous rocks must be based on 

a "Quantitative Clxssificntion of Igneous Rocl;s," 
by Crow, Tddings, Pirsion and Wasllington, Tlle 
University of Cllicago Press, 190.7. 



XCIENCE 


the fullest recognition of the extremely wm- 
plex magmatic solutions from which they have 
come and of the varied conditions determining 
the characters of the rocks themselves, and not 
infrequently producing rocks of different min- 
eral composition from a single magma. 

This volume is a treatise on igneous rocks 
which is manifestly an unfettered expression 
of the author's understanding of them rather 
than a text-book. Yet it outlines so logically 
the view of these objects which the student 
should be made to understand that it may be 
used as the basis of instruction in all advanced 
courses. 

The book appears in uniform style with 
"Rock Xinerals " by the same author. The 
second volume, descriptive of known rocks, is 
in preparation, and will be awaited with in- 
terest and with the hope that the author may 
be successful in making his subject more at- 
tractive than is the case with existing litera- 
ture of the kind. WHITMANCROSS 

Railroad Structures and Estimates. By J.W. 
ORRUCK,C.E. New Pork, John Wiley & 
Sons. 270 pages, 94 illustrations. $3 net. 
Probably the primary purpose of this book 

is to furnish data for estimating the various 
parts of a railroad, and it contains a compila- 
tion of cost data which should prove of valup 
to many a young engineer, not only in fur- 
nishing reasonable figures of costs, but also in 
stimulating him to secure similar figures for 
his own locality or from his own railroad. 
Costs vary from time to time and also locally, 
so that figures for estimates can not safely be 
.swallowed whole either from this book or any 
other. A book of this sort then should find 
its best value in suggesting methods of cost 
estimation, and in analyzing the constituent 
parts of costs. This book is somewhat uneven 
from this standpoint, some chapters having 
the elements of cost well classified, while 
.others are very general, as in the costs of 
tunnels where a short table of costs per lineal 
foot is qnoted from Drinker's rather ancient 
treatise; while the estimates for turnouts are 
itemized, the cost of a split switch is given as 
$30 to $50; and similarly for laying and sur- 

facing it, $30 to $50;  a variation of consider- 
able amount without special explanation to 
account for it. The criticism applies perhaps 
to the difficulty of the subject rather than to 
inferiority of treatment. 

The compilation of cost data involves a 
knowledge of the structures or materials to be 
built or used; as a result a large share of the 
book is given to such descriptions, or some-
times practically specifications. There are 
given, also, a number of tables which seem 
hardly consistent with the general purpose of 
the book; among these are one "for putting 
in frogs and switches,?' others for "feet head 
and equivalent pressure in pounds per square 
inch," "friction of water in pipes," "friction 
of water in elbows ";also a table of "horse- 
power." 

The chapter on buildings, covering eighty- 
eight pages, is quite largely given to descrip- 
tions, and these cover many classes of build- 
ings; it has not quite the merit of a treatise 
and yet any one is likely to find there some 
thing he wants and which is worth while. I n  
the estimates of this chapter, some are well 
analyzed and itemized, while some others are 
very general and with wide range of cost 
values, a freight shed with modern floors being 
estimated at  25 to 50 cents per square foot. 

The chapter on Specifications and Contracts, 
covering thirty-one pages, is inadequate, and 
except for four pages on estimates, hardly in 
line with the apparent purpose of the book. 

The book in its mechanical make-up has the 
general appearance and quality of the Wiley 
books on engineering, which means that i t  is 
satisfactory. The scope is indicated by the 
following Chapter Index : 

I. Track Xaterials. 11.Fences, gates, sign 
posts. 111.Culverts. IV. Bridges. V. Build- 
ings. VI. Water Stations. VII. Tanks. 
VIII. Specifications and Contracts, IX. Esti-
mating Notes. 

C. F. ALLEN 

ATeuere Ergebnisse a u f  dem Cebiete der Spezi- 
ellen Eiweisschemie. PROF.EMIL ABDER-
HALDEN. Jena, Verlag v. Gustav Fischer. 
"Die Neueren Ergebnisse auf dem Gebiete 


