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tiorla1 support. One hundred more subscribers 
in this country would probably encourage the 
editors to go on with it. These ought not 
to be difficult to get. To those who are un- 
acquainted with i t  m7e may say that i t  is quite 
unique and occupies a different and higher 
plane than most bibliographic worlcs. There 
is iiot merely a more or less roughly classifiecl 
list of titles and brief abstracts of contents, 
but 2 series of logically arranged cri i ical  re-
views pointing out the bearing of the paper, 
reviewed on the state of knowledge of the sub- 
ject. The systems of cross referencing and 
indexing are ~vonderfully complete. The re- 
vie~i~sare arranged primarily into twenty 
chapters, as follows: Cell, sex products and 
fertilization, parthenogenesis, asexual repro-
duction, ontogeaesis, teratogenesis, regencra-
tion, grafting, sex and pleomorphism, alterna- 
tion of generations, latent characters, correla- 
tion, death, general iriorphology and physiol- 
ogy, heredity, variation, origin of species and 
specific characters, geographic distribution, 
nervous system and functions, general theories. 
Most of these chapters are elaborately sub- 
divided. A feature has been comprehensive 
rcports on the state of our kno~illedge of special 
topics. No one who is interested in the de- 
vclopnient of the topics nanied above can 
view with equanimity the prospect of the loss 
of this revie\\,. It is to be hoped that every 
biological laboratory and every library that 
has a scientific department and which lacks 
L'AnnCe bioloyiq~~ewill at once send a sub-
scriptioil to Schleicher frbres, Paris, thc pub- 
lishers, or to Professor Ti. Delage, Sorbonne, 
Paris, the chief editor. 

c11.1~.B. D ~TTENPORT,  

J \CQrES LOEB. 

THC CPIDlhbC'OPI:. 

To TIIE OF Who saw theEDITOR SCII:I\C'IE: 

epidiascope at the St. Louis Exposition? I t  

appears ill the catalogue of Germail scientific 

instrumeilts at page 211, and is a most inter- 

esting type of projection apparatus, of espe-

cial utility to all schools. The possibility of 

speedy and facile titansitioa froiri reflected to 

transniitted light, if worked out to the last 

optical and mechanical detail, ~ o u l d  render 


it worthy of wide adoption. The diffusion of 
kilowledge of all the arts and sciences ought 
to be very materially enhanced by this per- 
fected apparatus. The projection of printed 
pages, photographs, charts and worlis of art, 
all without the necessity of photography, is 
most important. The name of the inventor 
is not given: presumably Carl Zeiss, of Jena. 

DAVID P .  TODD. 
AMIIERSTCOLI,CGI:OBSCR\.ITOIIY. 

T t l X  I 1FLUI .1  CC O F  CAT C R S b  OX TOPOGRi\PlII-. 

ITis well liao~vn that caverns, particularly 
those in regions underlaill by limestone, are 
frequently associated with depressions in the 
surface above them, such as sink-holes, or 
s~i~allow-holes,as they are commonly termed. 
I t  is also a familiar fact that the falling of 
portions of the roofs of caverns sometjmes 
gives origin to ravines, caayoiis, etc., which 
are occasionally spanned by reninants of the 
roofs which re~naiil in place, as in the case of 
the natural bridge of TTirginia, and in othcr 
siniilar ways influence surface relief. A char-
acteristic feature of this class of topographic 
changes is that depressions in the surface of 
the land are produced. The class of land 
forms to which attention is here invited, hom- 
ever, are exceptional, and, as it seems, have 
not been recognized as haviiig a direct asso-
ciation with caverns, for the reason that they 
stand in relief and in some in-tances are con- 
spicuous and picturesque on account of their 
height and boldlless. 

The topography of iriost regions the world 
over o\i7es its leading characteristics, aside 
from elevation above the sea, to erosion. The 
chief exceptions are elevations produced by 
volcailic and glacial deposition. Erosion, par- 
ticularly by streams, leads to the production 
of two classes of earth features, one class be- 
ing due to the removal of material, as ill the 
excavation of valleys, while tlie other class 
includes the reninants of uplands left when 
e~osioa to a plane surface is incomplete. 1x1 
the production of such topographic changes, 
weak rocks, as a rule, are reirioved most readily 
and are replaced by depressioas; while resist- 
ant roclcs persist longer and are left in re1ic.f. 
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By ~veak  roclis is meant those which offer a 
coinparatively small degree of resistance to 
the agencies of abrasioii, such as streams, 
glaciers, etc., or yield readily to the solvent 
action of water; while resistant rocks are 
such as have the opposite attributes i n  these 
particulars. Certain roclis are weak in refer- 
ence to  both niechanical and chemical erosion; 
and  of the  menibers of this class liniestone is 
by fa r  the most comnion. 

011 account of its comparative softness and 
solubility, limestone is, as a rule, more easily 
removed during the process of denudation 
than the formations with which i t  is usually 
associated, and when i t  occurs a t  the earth's 
surface side by side with more resistant rocks, 
its presence is frequently indicated by a de-
preisioll. So generally is this the case, particu- 
larly if the rocks referred to occur i n  essen- 
tially horizontal beds, that  i t  is a surprise to 
find limestone forniing bold eminences i n  a 
region which has been stable for a long time 
and ill which pronounced niechanical and 
chemical denudation has occurred. Examples 
of liniestone standing in bolt1 relief in  regions 
where, for the most part, these several condi- 
tions obtain, are  furnished by Xackiaac 
Island, situated i n  the veste era portion of Lake 
IIuron, and by Gibraltar, the well-known rock- 
fortress, one of the Pillars of Hercules. 

Xackinac Island has a circunifereace of 
about nine miles, and a n  area of 2,221 acres. 
I t  rises to a n  elevation of 317 feet above the 
level of Lake IIuron, and the surrounding 
water ~x,ithin a mile of its shore is from 150 
to 200 feet deep; its total height above the 
bottoni of the partially submerged valley i n  
which it  is situated is thus in  excess of 500 
feet. The rock of which the island is com-
poqed is liniestone, which dips very gently to 
the south, and at  seberal localities has been 
eroded so as to form vertical lake-cliffs. Time-
stone belonging to the sanle geological forma- 
tion occurs on the neighboring St .  Ignace 
Peninsula, but  excepting these t ~ v o  tircum- 
scribed locnlities, has been deeply denuded 
over a n  extensive region, and the depressions 
formed are now occupied by the waters of 
Lakes Huron  and Michigan. 

Gibraltar rises 1,349 feet above the surface 

of the rylediterranean, and the water within a 
mile of the b'orders of the peninsula is f rom 
300 to more than 600 feet deep. The  length 
of the promontory is about two and one half 
miles and its width from 550 to 1,550 yards." 
I t  is coniposed mainly of limestone i n  highly 
inclined strata, and, as is rendered evident 
from i ts  isolated position and the presence of 
siniilar limestone on the African side of the 
adjacent strait, is a remnant of a once ex-
tensive formation. 

Nac l~ inac  Island and Gibraltar are similar 
i n  several particulars; for example, each one 
is  situated on the border of a navigable strait, 
and is of great  strategic importance, as history 
has demonstrated; but  a more fundamental 
fact  is that  they are composed niainly of 
fissured and cavernous and i n  part  brecciated 
liinestone, which is thus rendered especially 
favorable for  the downward percolation of 
water. The only conspicuous difference be-
tween the two elevations seems to be that  
the roc11 of iLfacliinac Island is essentially 
horizontal, while the rock of Gibraltar is 
steeply inclined. I n  each case bordering 
precipices are present which, no doubt, have 
been produced i n  part  by under-cutting by 
\i7aves and currents, but  the isolation of the 
great rock masses theniselves seems to be due 
to the lowering of the region about then1 re- 
spectively, and this lowering, as i t  seems niost 
reasonable to  conclude, has resulted from sub- 
aerial deuudation. Precisely why bold rem-
nants of formerly widely extended forniations 
should have been left a t  these two localities, 
however, has, so f a r  as I am aware, never been 
explained. 

L4nother example of limestone standing i n  
relief i n  a deeply -denuded regiop, and one 
which is especially instructive i n  the above 
connection, is furnished by a lo~il hill a t  

* A. C, Rainsy, and James Geikie, ' On the 
Geology of Gibraltar,' in Quarterly  Journal  of the 
Geological Societu of London, Vol. XXXIV., 1878, 
1q). 505-541. 

I should, perhaps, state in partial justifica-
tion for presenting the present article, that I 
have visited each of the localities mentioned 
above, and have a t  least some first-hand inforina- 
tiori concerning them. 
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Luray, Va. The hill referred to has ehtensive thus in  a great measure and iu  general almost 
caverns beneath it, and, as appears evident, elltirely dcpriired of its power to mechanically 
has becn left in relief owing to the more rapid erotic, whilc adjacent areas arc not favored in 
denudation of the surrounding country; the this manner. 
reason being that rain falling on the area 
where the rock is cavernous percolated down- 
ward and was prevented from forming surface 
streaills and in co~~scquencc lost its ability to 
mechanically erode, whilc the smro~~ndi i ig  
country whore the existence of si~rface streams 
was possible was degraded more rapidly. 

The influence of subterranean drainage, as 
must be well known although seldom men-
tioned, is frequently indicated by minor eleva- 
tions, especially i11 li~ncstonc regions where 
joints and other openings permit of tlie ready 
descent of surface water. Similar conditioiis 
on a larger scale, as jlist stated, may rcasoii- 
ably be held accountable for the origin of tlle 
hill above tho caverns at  Luray, and seem-
ingly furnish the basis for an llypothesis which 
meets the roi~ditions present at Mackinac 
Island and Gibraltar. If  this l~ypothcsis is 
sustained by future tests, it not only furnisllcs 
an explanation of the origin of the elevations 
just mentioned, but embodies a principle 
which is widely applicaable. For example, it 
is frequenily stated ill modern test boolcs of 
physical geography, that rcsidl~al hills stancl- 
ing on plains of subaerial denudatiou or 
'monadnoclis,' owe their proininc~iicc to the 
greater resistance of thr~ rocks of which they 
are composed, mainly because of their hard- 
ness, in cornparison with the rocks about 
them; or have been spared on account of their 
geogl-aphical posit io~~, that is, they occur at  
localities wh're streams originated ancl flowed 
away in various directions, and in coiise-
clumce were left in relief after the country 
about thcm had hcen coilspicuously degraded. 
To t h s e  cxplaiiations of the origin of monad- 
iioclts a third may now be added, iiaincly: If  
the rocks of a given area arc more opc~l and 
porous, or traversed by fissurei or cavrrns to 
a conq~iczuousb greater degree than thp roclcs 
beneath the surrounding region-ihe general 
elt~vatioa beiug sullicient 1o iilvor s111)terrancan 
drainage -they may bv left in relie1 because 
the watcr reaching then1 will he col~ducted 
away by rncans ol uiidcrgrouiicl channel3 and 

A consideration of all the known facts rc- 
lating to the rocky heights forming Mackiiiac 
Island and Gibraltar indicates that at each 
of these localities a residual of tho nature of 
a monadnock has becn left as the region about 
i t  was lowered by erosion; the coiitrolliiig 
condition being that the roclcs left in relief 
are fissured and cavernous, thus lacilitating 
subterraneaii drainage, while the colrntry 
about them was dciiudcd at  a ~llorc ral)id rate 
through the agency of silrface streams. 

ISRAJ~:LC. RIJSSCLL. 

UKIVJ.:RSITY ~ ~ I C I I I Q A N . 
OF 

h NOTABT-F: 81)\ \hPE lK 'J'Fll.: TIICOIZP O F  

COlIREL 1TION. 

To T'rofessor Karl Pearson the new science 
of biometry is indebted not only lor its iiamc, 
but also for those refinements and extciisions 
of the methods of statistical analysis ~i~itholrt 
which it would be l a r  Iron1 occupying the 
position which i t  holds to-day. l n  the re-
nlarlqable series of inerrroirs which have ap-
peared under the general title ' Math~inntical 
Contributions to the Theory of F:volutioii,' 
I'carson and his assistalits h a w  laid a lomlcla- 
tiou on wl-iich a superstructure of grcat im- 
port to biology can, and will bc, re;~retl. The 
noi it rcccnt of the 111emoirs i11 this st.ricas" 

brings forth a very interestiug extcmsio~~ of 
the theory of correlation which at  once greatly 
~i~iileiirtlrc range of probleins aild material 
which can be effectively handled hy bio nctric 
rnetl~ods. 

111 the clevelopincnt of the method of dc-
bcr~uiiiing the dcg~ee of c*orrclation hclween 
t>haractcrs not admitting o f  cyrlantitativr. incas- 
urcmcnt,f i t  was thought iicccssary in fonn- 
i ~ l gthe cr)rrc,lation table lo arranqc, thcl calaises 

' ' i\lathctll,~ticnlC'ontlihutions t o  tile Theo~y of 

E,,Ohltion,,SIII. ' On tllc Theory of Contlngellcy 

Rl,(lits t o  A ~ ~ ~ ) ~ ~ : , ~ ~ ~ ~ ~ 
Nolllldl 

,c12rti(),,.' ) ( ~ ~ , ~ ~Ke5e,Lrcl,~ ~ ~ ~i , ~ ~ ~ ~ ~ , ~ ~ ,j~ ~ Y ~ ~, , ~ 

13ion1ctlic scrie3, I., pp. 1-35, 2 PI., 1904. 

t ~ j h t ~ .  1 : ~  pp. J 47, :\nil p1'.
~ r a n s . ,Val. A, 

79-1, 0. 


