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used for steadying the body in walking. I n  man the 
arms are used, because most movable; but in lower 
animals the head is most often used. The domestic 
fowl moves the head back and forth alternately with 
the movement of the legs; the horse moves the head 
up and down; the cow moves the nose back and forth, 

Are these movements ghosts of a former real walk- 
ing with the  head? JOSEPHLECONTE. 

Berkeley, Gal., March 7, 1883. 

Suggested improvement in lighthouses. 
The articles in SCIENCE during March, on the use of 

the  electric light in lighthouses, recalls what I think 
is a most useful improvement suggested, or at  least 
advocated, by an English yachtsman, -Mr. R. F. 
McMnllen, -in a little book called the 'Voyage of 
the  Orion.' I n  the vicinity of a powerful lighthouse, 
whether lighted by electricity or otherwise, the great 
glare of the light completely blinds the eye of the 
navigator. To  remedy this, Mr. McMollen proposes 
that  a colored shade should be fixed so as to change 
the color of, and diminish, the light within a fixed 
radius of from one to three miles, according to cir- 
cumstances. Thus, besides the protection given the 
eye from too much glare within the radius of the 
shade, the navigator would also be warned that he  
mas within a known distance of the light, -a  con-
sideration which would often be of much value. 

I sincerely hope that  our Lighthol~se board may 
nialre some experimental trials of this plan, as well 
as turn its attention to the  adoption of flashing 
lights, instead of revolving lights with long periods 
of darlmess. Indeed, in our whole systcrn of lights, 
and also of buoys and other 'day-marks,' we are 
behind the times. EDWAILDBURGESS. 

Boston society of natnral history, 
March 12, 1883. 

Fluidal cavities in quartz-grains of sandstones. 
I t  is interesting to note that the minute cavities 

containing a liquid and moving bubble, so common 
in the quartz of granite rocks, are also to be found in 
sandstones. This is especially the case with a hard, 
compact Potsdam sandstone quarried at  Fort Ann, 
Washington county, N.Y. The cavities, though very 
minute, are abundant, and the included bubble very 
se%sitive, being in a constant state of rapid move- 
ment. G. P. MERRILL. 

U. 8, national museum. 

The copper-bearing rocks of Lake Superior. 
I n  SCIENCE, NO. 5 ,  Professor Irving takes issue 

with my statement tha t  there is no evidence what- 
ever of the Lake Superior copper rocks holding any 
other place in the geological series than that  which 
includes Potsdam and primordial Silurian or lower 
Cambrian. 

I n  making the statement, I referred only to those 
parts of the north shore, extending from Sault St. 
Mary to Thunder Bay, which I have myself exam-
ined. 

I could not presume to discuss, much less to dis- 
pute, the evidence which Professor Irving adduces, 
in disproof of my statement, from the St. Croix re- 
gion and the south shore, neither of which I have 
ever seen; but I may be permitted to say, that  the 
unconformities mentioned by Professor Irving, and 
which I l l i~ve  no doubt are real, do not, in my opinion, 
in the least invalidate my statement. Unconformi-
ties, even if locally very great, are not necessarily 
any indication of a great time-gap. And it seems 
to me that too much importance has been attached to 
these by Professor Irving, and far too little to the 

immense difference in the physical condition of the 
groups he now correlates ;viz., the original Wuronian 
of the north shore of Lalre Huron, and Hunt 's  Anim- 
ikie group, lower Cambrian of Thunder Bay, or, to 
come closer, the cleaved roofing-slates of Tllompson 
in Minnesota, and the horizontal micaceous argillites, 
black dolomites, and cherty rocks, of Pie Island, 
McKay's Mountain, Thunder Cape, etc. 

I n  Canada, at  least, these two formations are abso- 
lutely and undoubtedly distinct, physically, minera- 
logically, and geologically; wliile the latter, as seen 
around Thunder Bay, is followed in almost conform- 
able sequence by the red and white quartzose sand- 
stones, conglomerates, amygdaloids, etc., of the so- 
called upper copper-bearing or Keweenian series of 
Hunt.  These I have examined from Thunder Bay, 
around the north shore to Gros Cap, where they rest 
directly on the Lanrentian gneiss, the Anitnilrie 
group and the underlying Hnronian being wanting. 
A short distance to the east, however, the latter ap- 
pears in fall force, but overlaid neither by Animilrie 
nor by Keweenian (i.e., lower Cambrian), but by the 
Sault St. Mary sandstones, which, in view of their 
relation to the Blaclr River limestone above them, and 
to the Iceweenian in Gonlais and Bachemarmg Bays, 
are much more probably representative of the hori- 
zon of the St. Peters sandstone, or Chazy and cal- 
ciferous, than of the St. Croix Potsdam. The re- 
spective limits of the two sandstones on the south 
shore seem uncertain. 

The arrangement above indicated brings the whole 
succession of the Lake Superior, Can~brian, and 
Cambro-Sil~uian foimations into perfect accord with 
that  of the same formations in the Appalachian re-
gion, where, as I have elsewhere stated, indications 
of local conten~poraneous volcanic action are not 
wanting at  about the same horizon -lower Carnbriarl 
and upper Huronian-as that a t  which they occur 
in the Lake Superior region; the chief difference 
being, that the formations in the former region are 
folded and metamorphosed almost past recognition, 
and in the latter not more so than are many sin~i-  
lar rocks of cretaceous arid tertiary age. 

I think, if Professor Irving could visit Michipi-
coton Island, he  would be able to recognize plenty 
of volcanic detrital matter or tuffs among the copper- 
bearing roclrs. The vast areas over which I have 
examined the ejectanienta of the extinct tertiary 
volcanoes of Australia enables me very readily to 
recognize such rocks when seen ;but their occurrence 
at  Michipicoton, and elsewhere on the north shore, is 
no proof that they also occur to the sonth, and there- 
fore I fail to see why Professor Irving should dissent 
from my statement on this point. 

ALFRED R. C. SELWYN, 
Di~ectorGeol. and nut. hist. s u ~ v .  of Canada. 

Ottawa, March 14,1883. 

Snow-drifts. 
Having often noticed the drifting of snow in paral- 

lel lines over the ice on our lakes, this explanation 
has suggested itself. Very often, when the wind 
drives the snow against any object, as a tree or fence- 
post, the snow will be hollowed out on the side to- 
ward the wind, and heaped up on the other side. 
This is explained by the fact that the tree acts as a 
reflecting surface, creating a counter-current of air, 
and preventing the accumulation of s~ iow on the side 
toward the wind. 

Might not the parallel ridges of snow on ice be ex-
plained in the same may? The first deposit of snow 
is caused by the flalres catching on some inequality 
or damp spot on the ice. This deposit acts as a re- 
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flector, and, by for~ning a counter-current, prevents 
another ridge forming near it, but favors the forma- 
tion of a parallel ridge at a little distance. Tlie sec- 
ond ridge thus formed acts in tlie same way as the 
first, and so on. After the first ridge is once formed, 
snow would accunlulate on the side of it away from 
the wind, just as in the case of the tree. 

JACOB REIRXIARD. 
La Porte, Ind. ,  Feb. 27. 

PREHISTORIC MAN. 

Le Prc'historique:Antiqztite' de l'homme. Par GA-
BRIEL nE professeur d'anthropo- MORTILLET, 
logie prkhistorique a l'ficole d'anthropologie de 
Paris. (Bibliothbque des sciences contemp.)
Paris, C. Reinwald, 1883. 642 p. So. 

INtliis latest and most important work of 
tlie dis~inguisliecl conservntez~r in the prehis- 
toric department of the Mmie des antiquitis 
nationales cle Saint-Ge~mnin,  we find exempli- 
fied in the highest degree both the merits and 
the faults of his previous writings. His merits 
consist i11 simplicity and elegance of style, and 
a marvellous capacity for the classification and 
arrangement of the innnmerable details of an 
infant science, with whose minutiae he dis-
plays the most intimate acquaintance. This 
profound linowleclge is coinbinccl with a very 
cautious and conservative spirit in accepting 
assumed facts, and is accon~panied by a11 
inexhaustible patience a ion. in their inrestig t' 
But as a counterweight to these high qualifi- 
cations in a teacher of science, lie clisplays a 
hastiness in his geiseralizations wliich will not 
wait for the slow and steady growth of knorrl- 
edge, and a dogmatis~n which insists on forcing 
upon the world his crude speculatioils as the 
accepted truths of science. But what is even 
more unfortunate (although me can readily 
account for the existence of such a feeling in a 
man of science in France at  the present time), 
his resistance to the reactionary spirit of cleri- 
calism seems to have resulted ill a state of 
active and bitter hostility to all religion what- 
soeTer. His attitude towards the bigoted and 
ignorant opposition of religious men to the 
orerwhelming evidence of the antiquity of 
man call hardly be considered as dowered 
with the hate of hate, the scorn of scorn.' He  
more than repays them in their own coin ; as 
when he tells us that "the quaternary man 
lived in peace, entirely unprovided mith reli- 
gious ideas," or speaks of Cuvier as " the il- 
lustrious professor of the museum, creator of 
a new science, but doubled mith a mediocre 
counsellor of state, posing as the defender of 
what then, as now, was called the moral order." 
So mre cannot help feeling that there must be 
a little personal pique to account for his sneer 

at  certain great academies ' which have not 
yet granted their letters of naturalization to 
7 palethnological studies ;' and we can scarce- 
ly believe him to be serious in his complaint 
that these new doctrines have not yet found 
their way into the elementary text-books. 

Upon the disputed points in prehistoric ar-
cheologr he utters no uncertain sound. The 
first part of the work, embracing fifteen entire 
chapters, is devoted to 'The tertiary man,' 
although such a title seems to be somewhat 
inconsistent with his conclusion, that, " dilring 
the t e r t i a r ~  times, there existed a being intelli- 
gent enough to produce fire, and to fabricate 
instruments of stone ; but this being was not 
yet a man." He was ' the precuysor of ma?!,' 
-an ancestral form intermediate between him 
and the anthropoid apes of the present day. 
For this remote ancestor of ours, whose or-
ganic remains, he admits, have not as yet 
beell met with, he has provicled the long and 
learned appellation of the Antliro~sopithecus ; 
and this achievement Ile modestly compares to 
Leverrier's discovery of a planet, or to  the re- 
covey by the philologists of the Aryans from 
the ddbris of their language. R e  even goes so 
far as to assure us that there were at  least 
three species of this long-named creature, the 
first of nrhicli he calls A. Bourgeoisii, namecl 
from the late Abb6 Bourgeois of Thenay, near 
Tours in central France, wlio has been most 
indefatigable in his searcll for traces of marl 
in tertiary times. The11 cornes A. IZainesii, 
so called from M. Itames, n.110 made a similar 
discovery near Aurillac in Auvergne. Finally 
there is A. Ribeiroii, mhose appellative is cle- 
rived from Col. Riheiro, director of the geo- 
logical bureau of Portugal, who believes that 
he has found traces of the existence of Inau, at  
that remote epoch, in the ~ a l l e y  of the Tagus. 

It is hardly necessary to state, that such 
very adva~sced Darminianism as tliis cloes not 
represent tlie opinion and belief of the great 
body of students of prehistoric archeology the 
world o17er. The writer cloes not know of six 
men of science i11 Europe who accept ' the ],re- 
cursor of man.' The evidence that has sufficed 
to produce ill tlie author's mind tlie conviction 
of his existence innst be admitted to he very 
slight, although this cloes not appear to disturb 
him greatly. To  the objection that the discov- 
ery in a certain locality, of objects that seem 
to bear traces of human workmanship, has 
not been confirmed in other places, he replies, 
that this is " an objectiou mitliout foundation, 
since a fact can only be observed at  one spot. 
I t  is like denying an eclipse because it is only 
visible upon a small portion of the globe." 


