
SCIENCE.  [Vox,. I., No. 5 .  

quence, unable to obtain its ~os i t i on  except by esti- 
mation'. 

- " 

A t  t ~ e ~ l t v  tominutes past, seven I estiniatcd i t  
have bee11 ill about R.A. 22 11. 57 m., Dee. + 200 
601, as determiuecl by corripnrison x i t h  Argelander's 
charts, no alIo\vance for precessio~i being i-r~ade. I t  
was 2 O  37' almost exactly ~iortl i  of 13eta Pegasi, as 
ronglily de ter in i~~ed by tlie size of the iicld of 11iy 
comet; eye-piece. I ts  motion is slomly east\iard, 
probably ~iort,ll-east; ba t  its altitucle n.as so lorn, 
and the Iionr b e i ~ ~ g  notso near mooiirise, I could 
determine its esact directio~i. 

I t  presented a beautiful appearance through my 
4%-inch achromatic. LEWISSWIFT. 

Warner obkcrvntory, Rochester, Fcb. 24, 

Movement of the arms in walking. 
I n  SCIEXCE, Feb. 9, ASr. F. Mi. True recognizes the 

'movement of the arms in walking' as a functional 
relic of q~~adrupeclallocomotioii; urging thereby a 
n~odification of the expression of Professor Dana, 
sanctioned by Dr. Gill, that "1nan stands alone among 
mammals in Iiaving the fore-limbs not only prehen- 
sile, but out of the inferior series, tile posterior pair 
being the sole locomotive organs." And tlie q~~es t ions  
are aslrecl, "I-lave we not at  least a ghost of a pre- 
existing function? Does nlan walk by nleans of his 
feet and legs alone?" Vielying the  question frorri 
the developine~ltal standpoint, it seems to me that the 
strongest evidence appears in t l ~ e  first locomotor-acts 
of the child. Before bipedal progression is learned, 
the child goes on all-jihu~s,nncl i s  on actz~nl nzn7n11?al- 
,inn quadrupecl. A t  the beginning of this the prehen- 
sile power of the fingers is very imperfect. Men have 
been known to educate their toes to do more than the 
fingers can at that stage of functional developme~rt. 
A t  that time the palms are of more value as soles 
than for holding things. I n  the beginning, also, the 
arms in some children are better legs t l k n  are the 
hind-limbs, being more easily used. For example, i t  
is more common for children to creep on the Iniees 
than on the elbows ; but some learn remarkably early 
to elevate both lrnees and elbows, to creep on tlie 
soles and palms. My own boy allred red on his soles 
and palms frorn the start, and never upon his li~lees. 
The speed with x~liich lie finally learned to rnn in 
this way mas remarkable. After learning to move 
somewhat on his hind-legs, when h e  got in such 
haste as to make bipedal balnricenient difficult or 
uncertain, he would take to all-fours, thereby nialiing 
better speed with less danger of a fall. 

U.R. dept. of agric.. Washington, TV. S, BARNARD. 
Feb. 13, 1883. 

The heart as a locomotive organ. 
E ~ e r yone has obser~cd that the tendency of the 

heart to beat while walking ' is  a most natural one.' 
'The  action is rliytllrnical,' the number and force of 
the pulsations varying with thc ??locity of the walk. 

I t  is also involuntary;' but, altllongli proper locomo- 
tive mov~inents are usually in a high degree colzintnry, 
thiq consideration need cause us  no uneasiness, lf we 
reflect, that, when its action is from ally cause sus-
pended, ' a n  air of stiffness' is soon imparted to tlie 
whole body. 

I n  view of these facts, does it not seem that the 
statement (SCIEKCE, p. 11) that " man stands alone 
among mammals i n  having the fore-limbs not only 
prehensile, but out of the inferior series, the posterior 
pair being the sole locomotive o~gnns," should be 
further modified. and the heart assigned its proper 
place betmeen the  swinging arms as a h u e  loco-
motite organ ? 0. HAIZGER. 

New I I a ~ e n ,  Peb. 28. 

The copper-bearing rocks of Lake Superior 
There are one or two statelnerit,~ in Mr. Selwyll's 

renlarlis oil tlie age of tlie rocks on tlie nortliern sllore 
of Lalic Superior, in the n ~ ~ m b e r  of your journal for 
Beb. 9, mliich I cannot suffer to pass nncllalicnged. 

I camrot enter here into a ge~rernl discnssion of the 
m~~ch-ves&r1question of tire age of the Lake Sr~perior 
copper rocks, -I have discussed it at  le~igtll elbe- 
nhere,l-but I must trllte issne with tlie statemcXnt 
that  there ir '' 110 evide~lce whatc~ver of t,heir lloltiir1g 
ally otlier place in the geological series" than that  
which " includes the Potsdan~ and I>i,imordial Sila- 
rian." ;\lv own col~clusiolis in this co~iiicction, after 
an examiAation of l~iost  of the circuit of Lake Su-
perior, are:  -

10. That the copper-bearing rocks underlie uncoil- 
formably - a ~ i dwit11 an i~ntrierise unconformily- a 
series of sandstones holding Carnbrian fossil?: These 
fossils may not corresponcl to the olclest Cambrian 
fossils Bnownelse~vllere, a s  argued by K,H. Winchell 
in the report quoted, but they are distinctly Cambrian; 
and if the copper-bearing strata are to be called Cam- 
brian, then me must stretch that term over a most in)- 
mense unconfor~nity, in order to include a roclr-series 
liolding 110 fossil evider~ce of its Cambrian aged, - a  
thing wllicll appears to rile very unreasonable to do. 
This linconforliiity is best seen in tlie St. Croix river 
region of western TVisconsin, a11d thence nortli-east- 
ward. Although attention was drawn some years 
since by Sweet, Chan~berlin, and m g ~ e l f , ~  theto 
strikingly conclusive occurrences of this region, o a r  
evidence has been ignored by others who have never 
examined the region, and who continue to approach 
the question from the eastxard, or, iii other words, 
from the sarne direction as a succession of geologists, 
from Houglltoll to Selwyn, a11 of whom have felt 
baffled. I t  is int,eresting to note ill this connection 
that  N. 11.Winchell, tlie only geologist who has golie 
to tlie St. Crois since our report was issued, confesses 
to the u11conformity,3 although he  had strenuously 
refused to believe in it before visiting the region. I t  
does not seem to ine that  any geologist can honestly 
deny tliis ~~nconformity anti1 he has clone as r e  have 
done; viz., followed the copper-bearing strata, with 
all their characters preserved, mile by mile, from the  
typical region of Xeaeenaw Point, to their jurrction 
with tlie fossiliferons Cambrian sandstone of the,St. 
Croix valley. 

2 O .  That the copper-bearing strata also underlie un- 
conformably the 'eastern sandstone'of the south shore 
of the eastern half of Lalre Superior. Winchell has 
argned a difference of age betveen tliis sandstone and 
that  of the St. Croix valley. However this rriay be,- 
and I have myself seen no evidence that  the one of 
these sanclsto~ies is not merely the direct doxvnward 
continnation of the other, -the n-orir done by my- 
self and assistants along the contact line of tlie copper- 
bearing roclis, and the eastern sandstzone from U6te 
Grise IZay mestward to the vicinity of Lalre ilgogebic, 
lias served to convince me that there is here also an  
~ulconformity as great as the other. 

30. That the time-gap between the copper-bearing 
series arid the II~u'oniarl was too loll$ to nllou- of our 
classing them together,-for i t  certaiuly covered a 
cor~siderable amount of denudation and alteratior~, -
but it is still tloabtfnl if this gap was long enough to  
cover the foltling of tlie folded I3uronian. The grent- 
est confusion prevails as to tlie use of the terrri Hu-

1 Thc copper-benring roclrs of Lake Superior, - .:01. v., mono-
graphic publications of the U. 8 .  geol. survcy ; also 'L'hird annual 
1,eport of the same survey. 130th of thcse pubiicatio~~s are still 
under press. 

2 Geology of TVisconsin, vol. iii. 3 Loc. cit., p. 134. 



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 tlie 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  tile 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, 


