
ronian. The Canadian geologists liavc fallen into the 
custom of calling every tlling Hnionian that  is schis- 
tose, and yet it is evide,nt tliat rnlich of the schists 
called by them Hiironinn are but de1)endencies of tlie 
older gt~eiss. I may say ill this connection, that  tlie 
'Aniniikie gronl)' of Thunder Bay, which Sclwy11, 
follo~virlg Logan, refers to the  copper-bearing series, 
is, beyo~icl question, the exact ecjnivalr~it of the un- 
folded iron-bearing roclis of the Penolree region, of 
Wisconsin, ancl these again of tlie foltleil iron-bearing 
schists of the Marcjrlette and Xenonlioce regions; ancl 
that  tlierc can bc little doubt that all of these are the 
eclaivalents of the  origilial IIiiroriian of the  nort,ll 
shore of LaBe Elnron. This refere~lce of the hliimi- 
kie roclis to the Lluronian is, I Bnom, a novel position, 
although Zogau long since for a t i~ i le  held the same 
vicx;  l ~ u t  I feel con6dent that  i t  is a correct one. 
Indeed, I spe:~b conficle~itlr as to all of tlle conclrlsiotis 
here mcntionetl, because I have had unnaual oppor- 
tnnltics for observation, having stndiecl both tlie 
Cambriali sanclstones and the copper-bearing roclis, 
as well as the I-Iuronian from Iceweenam E'oilit across 
Wisconsin, illto RSinnesota, ancl thence nort,li-east- 
~va rdto Thu~ider ,  Black, and Nipigon Bays. EIaving 
made this ~ ~ i d e  sweep, I call see quite ell how others, 
examining only portions of the district, shoulil he 
puzzler1 or reach diflererit coliclusions. 

There is one other statenlent in Mr. Seltr7y~i'sletter 
that I cannot concur i n ;  and that is as to the occnr- 
rencc of tuffs, or volcariic detrital matter, among tlie 
copper-bearing rocks. I linow sac11 uiaterials should 
be expected to occnr in a series largely co~nposed of 
volcanic flows; ba t  after a careful search for them in 
the field, and the stndy of a large number of thin 
sections, I can find no fragmental rocks which are 
not eit,ller certainly ordinary sediments or at  least 
mncli more prol?al?ly so than of direct volcanic origin. 

Madi~on,\Via., Feb. 16, 1883. I?. D. IRVJNG. 

T h e  clinzatic changes of later geological t i~nes :  a 
discussion based on obsercations n~ccdei n  the Cor-
clilleras qf Nort7~ America. By J. 33. WHITNEY. 
Cambridge, 1882. 14+394 p. 4 O .  

I. 
T I I I ~\-olume is one of a series, by tlie same 

author, based on the work of the California 
geological survey, but pltblishecl rmder the aus- 
piccs of the Museum of comparative zoology. 

anthor states that the Sierra Kevacla lias had 
substantially the same height ailcl dimensioils 
from crctaceo~is time. The streams nhich 
flonecl clown its x~estern fla111i during the ter- 
tiary did not excavate gorges, bnt, on the 
contrary, sprcarl great boclirs of ~letiitus. The 
rnoder~l rivers, 'ollonii~g essentially tile snll~e 
courses, have cnt deep 1'-shnpcd caiions, wliich 
vere pzlrtially fillecl with ice dnli i~g thc glacial 
epoch. The tertiary calimate nas  rc.latively 
moist, a9 is shomii 70)- the hro:ttl chaiinels of 
the tertinrj rixcrs, and by tlie fact thnt they 
filler1 thcir ralleys nit11 gravel illstead of cnt- 
ting c:lfioiis. 

111 tllc present volume, the iclca of a cliixiiiin- 
tion of precipitation from plioccrie to present 
time is expnncled into a theory of geaernl, 
c o a t i n ~ ~ o ~ ~ s .  ~ el-sec11iar desiccation, ~ l l d  is C T 

oped at length. Evideiice is acltlnced to shorn, 
that witllitl historic tiinc t h e ~ e  has hcen a 
slirinliil~g of lalies aiicl i i rets  in South America, 
in the interior basin of Aiia, and abont the 
shores of tlie 3Iecliterlunean ; and that, iri late 
geological time, large areas i11 nortlieastcrn 
and nortlimestern Asia arid northern Afiica, 
were cox~erecl wit11 water, while the Great 13wsin 
of Korth Americtt colitainecl a system of i'rcsh- 
water lalres. ?'lie ancient glaciers of the Sielrst 
xevada, aiicl of tlie Cordilleras generall~. sire 
described : ancl their clisappearzii~ce is refc>rred 
to the same tlesiccation. An account is g i \ e ~ i  
of the tertiary lalies of western Sortli A~zierica, 
ancl i t  is pointcd out that thcir extent graclually 
dimiiiisherl. The popr~lar theory tliat lnocleri~ 
desiccatio~l is clue to tlie clcstruction of foreqts, 
micl the theoq of sorne geologists tliat tlie 
great lakes a ~ l d  rivers of the iinmecliate past 
wew colnlected ~ i t h  tlie melting of the ice of 
the glacial epoch, are controvertecl : ancl it is 
argued that all the pl1enornena pertain to a 
general, secu1:ir clililinntioi~ of precipitation. 

To accorult for this tliminutioii, the folloning 
The preceding volume treated of the al~riferor~s corisiderations are adclncetl : The aiiioui~t of 
grarels of Califor~lia, and this one is in some 
sei~sca sequel to it. Although the treatise is 
an outgron~th of the Californian worli, its ina- 
tcrial includes observatiolis by the author in 
eastern .Zmerica and in Emope, as t ~ c l l  as 
data gatherecl by others fioni a11 regions. It 
is of intc~rest, not only by reason of its coi~tri- 
butioii of original matter, but because it devel- 
ops a t  length a theory that has hecctoforc been 
stated bat Isriefly, and which has been almost 
ignorecl by tlie aclvocates of its rivals. The 
book cornprises four llunclred qnnrto pages, b r ~ t  
is witl~ont intiex. -an oniission oilly iinper- 
fectly suppliecl b ~ -  an aaalytic table of contents. 

I n  tlle volume on the Auriferous gravels, our 

moisture precillitated to the earth tlepends on 
eraporation. The a~nount of e7 aporation de- 
pends on temperatrue arid on the extent of 
water-surface. If ,  tlicrcf'ole, it can be shonrn 
that tlic coiitil~eiits of the exrtll hare graclually 
increased in arcla, ~ ~ h i l e  tlie ocealis hare  gradn- 
ally diininishetl, or if it can be illown t11at the 
temperature of the atmospllere has glatlually 
loaereil. then an explaiiatioii nil1 be nfforilecl 
of the change ill prceiliitatlon. After a review 
of tlie facts, Professor \Yliitiicy concltidcs that 
an espnnsiorl of coillincats has actually taken 
place, but that it is inaclequate to acconut for 
the observed recent desiccation. EIe therefore 
bases his theory chiefly upon a loss of heat, 
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adopting the doctrine of the dissipation of solar 
energy, and citing the paleontologic evidence 
of warm tertiary climates in arctic regions. 

Search is made for proofs of recent changes 
of temperature corresponding to the recent 
changes in precipitation. The thermometric 
record is rejected, because the conditions of 
observation have not been constant; but cer­
tain circumstantial evidence is admitted. The 
northern limit of the grape and other cultivated 
plants is observed to be now farther south than 
formerly,' and the northern limit of human 
habitation has been crowded somewhat south­
ward. The people of Greenland and Iceland 
are emigrating, and icebergs are multiplying 
in arctic waters. 

This theory of the continuous fall of general 
temperature is evidently inconsistent with the 
prevalent assumption that the glacial epoch 
was a period of exceptional cold, and a con­
siderable share of the book is devoted to the 
setting-aside of that assumption. To this end 
the present glaciation of the earth is reviewed 
at some length, and the conditions of glacier 
formation are discussed. I t is shown that 
mere cold, whether it pertain to high latitude 
or to high altitude, is not sufficient, but that 
an abundant precipitation must accompany i t ; 
and, since a lowering of general temperature 
tends to check precipitation b}r checking evapo­
ration, it should not be predicated as the cause 
of the glacial epoch. A higher general tem­
perature is quite as likely to be a favorable 
condition for producing the demonstrated 
effects. 

For a series of decades there has been a 
general shortening of the glaciers of the Alps, 
the Caucasus, and the Pyrenees. In some 
localities the retrograde movement began about 
fifty years ago ; in others, twenty-five ; and the 
longer glaciers have receded several thousand 
feet. This is ascribed to a slight diminution 
of precipitation, caused by the general cooling 
of the atmosphere, and is correlated with the 
desiccation of the shores of the Mediterra­
nean. 

The phenomena of the glacial epoch are then 
reviewed ; and it is stated that only in western 
Europe and north-eastern America was the 
glaciation so extensive as to demand the 
assumption of conditions considerably different 
from the present. The environments of indi­
vidual glacier districts are discussed, and the 
prevalent ideas with reference to the magni­
tude of the phenomena of the glacial epoch are 
combated. 

In particular are the phenomena of Green­
land, Scandinavia, and the Ural contrasted. 

Precipitation is now small in the district of the 
Ural, large in Scandinavia, and probably large 
in Greenland. This accounts for the extensive 
glaciation of Scandinavia and Greenland, and 
the absence of glaciers, both ancient and mod­
ern, from the Ural. The present conditions 
of Scandinavia and Greenland differ chiefly in 
that the latter is somewhat higher and more 
maritime; and to account for the ancient ex­
treme glaciation of Scandinavia, it would be 
natural to suppose that it then resembled 
Greenland in these respects. According to 
the Swedish geologists, this was the case. I ts 
altitude was greater, and during at least a 
portion of the glacial epoch the plain at its 
eastern margin was submerged. 

The description of the glaciation of north­
eastern America is somewhat meagre, and is 
chiefly characterized by a tendency to estimate 
lower than other geologists the magnitude of 
the phenomena. The existence of an ice-sheet 
is not denied; but the difficulties attending 
the glacial hypothesis are emphasized, and 
great importance is attached to the work of 
icebergs and rivers. 

Incidentally the book is replete with illustra­
tions of the independence of the author's opin­
ions. He ascribes no erosive power whatever 
to glaciers, but refers the multitudinous rock 
basius of Canada and Finland to chemical 
decomposition and orographic displacement, 
and asserts that the tendency of streams is 
to deepen these basins rather than obliterate 
them. He has a theory of glacier-motion in 
which water plays an important pa r t ; and he 
ridicules the idea that different laj^ers of a 
confluent ice-mass can move in different direc­
tions. The statement that most, if not all, of 
the detrital material of north-eastern North 
America is destitute of any true morainic 
character, will sound strange to the geologists 
who are now studying the moraines of that 
region. 

In a succeeding number some of the author's 
more comprehensive conclusions will be dis­
cussed. 

THE GOVERNMENT AGRICULTURAL 
REPORT. 

Report of the commissioner of agriculture for the 
years 1881 and 1882. Washington, Government 
printing-office. 1882. 704 p., 84 pi. 8°. 

INASMUCH as the present commissioner, when 
he entered upon his duties, " found the work 
for the season, both regular and special, elabo­
rately laid out by my [his] successor," his 
report not unnaturally bears a strong resem­
blance to the reports of preceding years. I t 


