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and more thoro~ighly cut clown, the river's 
wearing ancl transporting power being in pro- 
portion to tlie great beds of shale, sandstoile, 
ancl limestone. 

I n  rnanr localities in tlie state of S e w  Torli. 
and elsewhere, there are glens ancl ravines cut 
wholly out of tlie Genesee and Hudson River 
shales, where there are no alternations of liard 
and soft strata, as in the Portage. Precipitous 
hillsides are also of frequent occurrence, al- 
though the face of tlie rocli soon turns to soil. 
Tlie reason wily the edge of apparently so soft 
a rocli of sncli fine material withstands the 
weatl~er, and presents these 11akecl sections for 
soch a length of time in mural banks in ravines, 
river-courses, aiid upon the shores of lakes, is 
on a c c o ~ ~ ~ i t  structure.of its uniformly foliated 
A v e v  slight examination will serve to show 
the thin lamiline of which the entire rocli is 
coin~~osecl,like sheets of paper, reminding one 
of the resisting power of the edge of a hools. 
Thc hardness of some kincls of coal is also 
owing to its laminated formation. A prccipi-
tous wall. ~vhethcr built by uaturc or by art, 
rnust either bc laic1 with a good cerncat, or 
it must be composed of material having a 
good bed, ' breaking joints ' both iiiwartl ancl 
laterally. 

A 13eculiarity of the loess or bluff formation 
on the 3lississippi and Missouri llivers is, 
that altliougl~ it is rery fine, soft, and easily 
cxcavatcd with thc spadc alone, yet it prcsents 
rcry steep slopes ancl l~rccipices resem1)ling 
tliosc of solid roclis. Unlike all other forn~a- 
tions of a11 earthy nature, it rel i lai~~s nnclianged 
by thc atmosphere ancl the action of frost. 
ltoad-ctits and cmbanlimcnts, however stccp, 
stand for j-ears like a wall ; and wells dug in i t  
require to be walled only to a point above 
the water-line. while the i-e~nainclcr stancls so 
securely witi~out support, that the spade-marlrs 
~.cmain tipon i t  for years, althougll it is not 
a t  a11 cemented togetlicr. I n  the city of St. 
Joseph, and all other places where the bluff 
forination is found, these peculiarities can be 
easily sccn ; ancl tlicy appear rery remarkable 
to an eastern man, accastome~l to the sloping 
clown of banks of sancl and clay. Tile es-
plnnation of it is, that, as is me11 kiion-11, the 
bluff' is a lacustriue cleposit. Tlie rnaterial 
forming it floatccl in flakes in a quiet, shallow 
lake. The minute particles, assuming a flat-
teiiccl form. Iionercr it may have bccn caused, 
were verr quiet13 and gently clcpositcd in lay- 
ers, like little sheets of paper. Tiicre was no 
current, no movement of the particles to form 
rouacled grains of sancl, irregolarly deposited 
in acciclcntal disorder. 011 thc contrary, the 

bluff is a n-ell-built piece of miniature natural  
earth masonry, well bound together : hence  
there is no rolling tendency in the material, and,  
mllen cut clown at  right rtugles to tile layers, it  
does not form a slope, like other liinds of earth.  
Thus, from precipices of rocli- of tlie heavier  
strata to those composed of the smallest,  
their mechanical structure is of great impor-  
tance, and the same homely comparison of tile  
' stretchers and binders ' of an artificial wall  
applies.  

J knrrs J~ACFAELAXE. 
Towanda, I'enn. 

TI3E EQUATORIAL C O U D ~ .  

INspite of the loss of light in the tvr70 reflections 
from its mirrors, -which loss will vary %-it11 tlie 
condition of the reflecting silver. films, but, 11nder 
the best conditions, should not 111uc11 exceed twenty 
per cent, - the equatorial coud6 of the Paris ohser- 
vatorywould seem to be the coming for111 for nine- 
tenths of the equatorial mork of an observatory. 
This form of 'elbow equatorial ' has been describer1 
of late in so many scientific periotlicals, that  it is suf- 
ficient here to sag that  the polar axis forms a part of 
the tube, at  the upper end of which the observer sits 
like a microscopist at  his desk, and a t  whose lower 
end a 450 mirror turns the course of the rays into a 
tube at  right angles to the axis; and at  the outer end 
of this tube is the objective, ~v i th  still another 4 5 O  
rnirror outside of it, wliich turns rot~ncl the axis of 
this tube. This gives the lllotion in declination: and 
the rotation of the whole rou~id  the polar axis gives the 
motion in right ascension. All the movements, 
the readilig of all the circles, the illurnination, and 
every thing connected mith the management and use 
of the telescope, are directly under the observer's 
control as he  sits at  his desli, where there is every 
facility for attaching spectroscopic, photometric, and 
lriicrometric apparatns to the eye-piece end, which 
Beeps its fixed posit,ion. illoreover, the observer and 
all this accessory aijparatus can be entirely roofed in, 
and the room warmed in cold weather, if desired, and 
the observer made as comfortable, and tlie mork as 

. convenient, as that in any lal~oratory, while the  
whole heavens are at  his command. 

There can be no question as to the desirability of 
tliis, when con~pared mith tlie discomfort and exposure 
in the common observatory dome, and v i t h  the dif- 
ficulty of attachi~lg accessory apparatus to, connter- 
poising, and using i t  upon, the moving end of an  
ordinary equatorial. Still further, the obserriag-
room can be made elltirely dark wllell desired; arid 
the increased sensitiveness of the retina, under these 
circumstances, will be a great gain in delicate spcctro- 
scopic and photometric worlr. Also, in work apoll 
t,he sun, the possibility of protecting the accessory 
apparatus entirely from the sun's direct rays, and 
even of worlring in the clarlc if desired, will be a 
great improverllent upon the i~ lco~~veniences  nnavoid- 
able in the common observatory dome.  
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The important point is, whether equally good defini- 
tion can be attained with these two extra reflections. 
Experience alone can decide this with certainty; but 
up to the limit already tried in the Paris instrument, 
about ten inches aperture, we have the strongest 
evidence of its possibility. Dr. Gill, astronomer at  
the Cape of Good Hope, in describing to the Royal 
astronomical society a flying visit to continental 
observatories, speaks of the Paris equatorial coud6 
as follows : - 

" One fine night, about eleven o'clock, we went to the obser- 
vatory, and set on y Leonis; and I am bound to say I never saw 
the diffraction-disks of a star better defined than in that instru- 

Also it  would seem, that if large lenses, whose 
thickness is limited, can be supported at the rim so 
that the distortions due to gravity are not appreci- 
able in the definition, then mirrors whose thickness 
is unlimited, and which can be supported in every 
possible way at  the rim, and all over the back surface, 
might be made sufficiently rigid to resist distortion. 
To be sure, the effects of distortion are of quite a 
different order in the two cases, the effect of gravity 
in increasing the curvature of one side of, a lens 
being partly counteracted by the diminished carva- 
ture of the other side, while the distortion of a 
single reflecting surface appears with its full effect 

EQUATORIAL COUDB AT THE PARIS OBSERYATORY. (Reproduced from l'datronomie.) 

ment. They were perfectly circular. The disks came as sharply 
to focus as any I ever saw; and I would not have believed, if I 
had not seen it, that it was possible to make an instrument in 
which, after tworeflections, such definition could be found. I am 
bound to say I never maw better definition in any instrument, and 
I never measured a double star no pleasantly and easily before." 

Dr. Gill's well-known investigations in stellar as- 
tronomy give to whatever he says in this line great 
weight, and no stronger testimony could be desired. 

When it comes to the question of the largest aper- 
tures, it would seem, a priori, that there should be 
no difficulty in making a glass mirror -where the 
internal constitution of the glass is not in question, 
and only one plane surface is demanded - 1.41 times 
as large as an objective, in which the glass of the 
two lenses must be homoger.eous throughout, and 
four perfect surfaces are required. 

in the definition. But the far greater facilities for 
making the mirrors rigid should make up for this 
in a large degree. At any rate, the French opticians 
seem to have full confidence in their ability to do this, 
and it  is certainly to be hoped that they will succeed. 

Washington. H. M. PAUL. 

T H E  ECHINODERMS DREDGED BY T H E  
TAL1SMAN.l 

A ~ o a e  the deep-sea echinoderms, some of the 
holothurians attain a large size, one being seventy 
centimetms long. The mouth is situated at  one end 
of the body, although near the termination of the 

1 Abridged from the French of H. FILHOL in La Nuture. 


