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subordinate member of the Serra do Mar system (tile 
Serra da Bocaina, or Quebra Cangalha), which, being 
ixitercalated between the maritime range and the Serra 
(la Mantiqueira, impels the river to the south, until, 
escaping around the end of this barrier, it encounters 
another in the Mantiqueira. whicll forces it north- 
ward until it finds a passage across the Serm do Nar, 
and escapes to the sea. The Iguape, or Ilibeira, in 
southern Siio Paula, with its nor~hern tributary the 
Juquii ,  reveals the same fact of the splitting-up of 
the maritime range into distirlct ridges. 
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IRVIN(: O N  THE COPPER-BEARING 

ROCKS OF LAICE SUPERIOR. 


1~ his opening chapter, Professor Irving 
gives a succinct history of the earlier investi- 
gations of the copper-bearing rocks of Lake 
Superior, a clear exposition of the riews that 
have been held respecting them, a n ~ la full 
bibliography of his subject. The discnssion 
proper is introduced by a slretch of the extent 
and leading characters of the formation, illus- 
trated by an excellent map. This is the first 
really synoptical view of the series, in any 
thing like its regional entirety, that has been 
preseiited. 

Instead of a mere local phase of sorne well- 
known geological horizon, i t  is described as a 
unique formation of consistent characters ant1 
enormous thickness, stretching out to an ascer- 
tained length of five h~indred miles, with a 
widtl~ of a hundred miles, and an area, ex-
clnd~ng tlie Xipigon estension in Canada, of 
forty-one thousand square miles, -nearly two- 
thirds the size of New England. ..Through-
out this wide extent, though local peculiarities 
are to be noted, the general characteristics of 
the group are wonderf~illy constant." I t  con- 
sists of an enormous series of eruptive sheets, 
--lava overflows in the main, -arnong wllich 
are intercalated beds of sandstones and con-
glomerates, ancl over which lies a great thick- 
ness (fifteen thousand feet) of detrital material, 
making a total pile of forty thousand feet. 

A careful description of these rocks next 
follows. illustrated by very fine microscopic 
sections, and conveniently summarized in 
tables. The studies of Professor Irving do 
not acld greatly to tlie kinds of basic rock 
previo~isly described by Professor Purnpelly in 
t l ~ ereports of Michigan and TtTisconsin ; viz., 
diabases, malaphyrs. and gabbros. IIe has, 
however, amplified the varieties and the geo- 
graphical clistribution of these, and added an 
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interesting anotthite rocli. To the acid erup- 
tives he has mtide a more notable contribution 
in cletermining riot only the presence, which 
mas l~artially linown before, but the important 
development of qnartzless porphyries, qnartz- 
~ferons 1)orph) ries. felsites, augite sxenitrs, 
granitells, anti granites. I-le shows that these 
are, at thc same time, members of the oligiilal 
ernptires, and chief contributo~.s to the cletri- 
tal beds, especially the conglomerates. Eut 
more cotnpletely new and theoretically impor- 
tant is the recognition of a class of interine- 
diate rocks (silica from fifty-two to sixty per 
cent) which constitute phases of the orthoclase, 
nralitic, and hornblende gabbros, and of the 
diabases, diabase porphyries, and their nmyg- 
daloidal forms. The cletrital rocks are con-
glomerates and sandstones, with shaly phases. 
They are chiefly derived from the acid erup- 
tives, though where closely associated with 
basic rocks, a large element is derived from 
these. In  some parts a notable contribution 
has been macie by the older crystalline rocks. 

The lithological discnssio~~s are critical, and 
evince a familiarity with the latest phases of 
this rapidly developing branch of' study. They 
embrace a hunclreti and eighteen pages. 

Following this are nearly two hundred pages 
d e ~ o t e dto the stratigrapliy of the series. The 
author maintains with justness, that the igneous 
beds, being overflow sheets, are fully amenable 
to the common laws of stratigraphy ; and his 
discussion is notably free from the license of 
eruptive geology. IIe brings together for the 
first time, from his o~vn and others' obsel.va- 
tions, specific descriptions of the formation 
from all sides of the Lake-Superior basin. I t  
is to be hopecl that in this he inaugurates a new 
era in the discussion of Lake-Superior geology, 
in which the study of its problems shall be 
cosmopolitan, in distinction from that ilarrow 
provincialism or that distant unfamiliarity 
which has so largely vexed their past history. 
Professor Irving's clescriptions necessarily fall 
lnuch short of full conipleteness ; but they con- 
stitute a great advance in the endeavor to give, 
by precise descriptions, niaps, and sections, 
an approximately accurate conception of the 
entire formation. so far as displayed in the 
Superior region. Completeness will only be 
approached when i t  is possible to extend over 
the whole region s~lch excellent detail work as 
that of I'umpelly and Marvine in Michigan, 
and the author himself in \Irisconsin. 

The eighth chapter of the monograph is cle- 
voted to the relatioils of the Keweenaw series 
to the associateti forn~:ttions, and traverses the 
ground which has bcen rnost contested in 1,alre- 
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Supel i o ~  geologj . T o  t l ~ e  class of forll~ations 
later than the Keweenawan, lle rr.fe~,s the fos- 
biliferous Cambrinn sandstone of the JIissis- 
sippi v a l l e ~  . ancl the l io r i~onta l  s:n~dstones of 
tlie Superiol basil]. 1~11on n in  local geology 
as  the exstet n ' ancl ' xveste1.n ' sanilstones. 
T o  the series of' older formations lie refers tlie 
-2nirnikie group. the original IIi~ror~i:in, and 
the I'euokee, ,\larqnette. and i\leaominee f111-
ronian groups. T h e  fossiliferous sandstone of 
the 3lississipyi r a l l e  (Potscla~n) lie confitlently 
c~onsiclers later than the I<eweenam series, 
hecause it  unconformaltly ox crlies it. with 
el idence of great  intervening erosion. Tlle 
- eastern ' ancl . western ' santlstones :11so are 
held t o  1)e ncn-er. because they acljoin the 
1Cerneen:l~ series by nnconformable contacts 
:~ssociated with fault-lines. These tlirec sxnd- 
itones he refers to  essentially the same I io r izo~~.  
-the Potsdaln. or its immediate dorna\varcl 
continuation. I n  support of thcse views. he 
cites n large array of specific critleuce, and 
gives precision to llis discussion by maps and 
tliagrama. T h e  older formatiol~s ~lnlned are  
separated from the 1Cemeenawan on  the 
grounds of nnconforn~nble relations, ancl dis- 
cordance of character. 

The  stratigraphical discussion is fittingly 
closed by r ~ .  slietcll of the Lake-Superior s j n -  
clinal. 'l'he existence of a do~vnmarcl flexure 
embracing the western part of tlie basin was 
long since inade Iinown Foster ancl JI7hitnc-. 
Professor Irving aild his Jvisconsin colleagues. 
a few years since, determined i ts  south-westerly 
extension illto the borclers of the PlIississippi 
basin. The  author now m a l ~ e s  an important 
cstensioii eastward so as  to  embiace nearly all 
of the lake's area, the trough assuming a 
c ~ ~ r r e c l .rnclely ~ e i ~ i f o r m  contour. 

T11e monograph is closed b ~ -  n chapter on tlie 
copper cleposits. which n-ere, howerer, not 
special subjects of investig:ition. 

The  treatment throughot~t is candid ancl able. 
There is a close adherence t o  facts. ancl the 
conclnsions tha t  legitimately flow from them. 
The  ~ n e n ~ o i r  is a \-aluable cont~ihnt ion t o  gen- 
eral geology. The  h o r i ~ o n  of ml~ich it  treats 
has long lain uncler a cloucl of obscuritj ,  i i  
not of actunl cliaos, in li:~~rope as  R ell ns in 
An~erica.  '4'11e distinct differentiation of tlie 
Sormatiolls of one important field c a ~ i n o t  fail 
to aid in  the study of all others. TJ7hen equal1~- 
explicit descriptions of other regions i~lvolving 
this horizon sllall I)c a t  conimand, me shall 
doubtless be on the thresliolcl of agreement a i  
to  i ts  taxononlie place ancl value. P ~ e s e n tdis-
ngr~ernen t  is largely a n  esliression of impel- 
Sect knowledge arid provincial study. 

- T\7rr~sc~ccame this world :+' and 'Whither  ij 
i t  go ing? '  nre questions of' never-tiring interest 
to  mankind. -questiolis upon which they have 
pondered for long ages, and nrhich are still 
~rnsolreil. TTThere is the nlan who. without tl 

shaclder, can turn from tlie beautif111 life around 
him, and in fancy contemplate a colcl. cheer- 
Icss, dark.  lifeless condition of the worlcl to- 
lvarcls which wc h a r e  e re ry  reason t o  believe 
i t  is tellding S 

I n  the book before us we linoe an effort macle 
to  weave the various specrilations of othels,  re- 
garding tlie erolntion of the universe, into a 
continnons and liarmonious xvhole 1 ) ~ -an aclmiu- 
ture of' the author's own it1e:is. Professor 
Winchell ir well known from his past efforts 
t o  popularize science. :rnd for his specu1:ttive 
tendencies ; and perhaps he, of all American 
writers, is  best fitted t o  popularize a subject 
like the one he has chosen, ant1 commend it  
t o  tlie interest and attention of the masses. 
The  work is t o  he  jildgecl ratlier by  i ts  success 
o r  failure as  a popular presentation of tlie sub- 
ject, than as  an original contribution t o  cosniicnl 
science. I n  either respect, the book is  disap- 
pointing : for our author, instead of keeping in 
a field i o  which he 11ns perhaps 110 superior in 
America. has  a t t e m ~ t e d  a middle ground. R e  
has written so tha t  his treatise occnpies a higher 
plane a s  :t scientific treatise than his previous 
books, althongh, a s  is  tlie tel~tlency of all spec- 
ulative minds, the presentation of theories h a s  
been mistalien for tlie presentation of evidence 
and proof. Again : a s  a popular prese~itation 
of the subject, the work falls below the other 
boolrs of the author, so far as  we are acquainted 
with them, and clo~ihtless many portions will 
he cons~deretl by its readers as  dry ailcl peclan- 
tic. On the other liancl, the n o r k  shows in 
many parts a mode of presentation of certain 
cliffienlt questions that  is  nel l  ~ v o r t l ~ y  care-the 
ful stncly of the majority of our scie~ltific 
writers nl io  have any clesire that  their reaclers 
shoultl understand wlia t they are  writing about. 

Tlie author holds that the dust ancl iron 
gloh~lles fonnd in  the clcl~tlrs of the sen and ou 
the mo~~nt :~ in- tops  xre of ~ncteoric  origin, -n 
veritable worlcl-stniT. per\ 2icliitg all space. -
ancl that  by anrl from this stntl' worlil-systems 
are erolvetl. EIe supposes that  n tenc1enc.y for 
im~ncnse amounts of these dust  particles to 
associate about a coinnion centre leacls to  the 
formation of n e b n l o ~ ~ s  Pclouds, wliich, from 
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