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SCIENCE. 


he believes that the cave was  supplied a t  a time when this 
region was a salt or brackish water estuary. Prof. Put-
nam therefore conclutles that the blindness of these fish 
has been in no respect a consequence of sul~terranean 
life. 

DISCUSSION. 

Mr. BRITTON inquired ~vliellier any flora existed in 
tlie cave. 

Mr. STEVENS replied that, so far a s  he was aware, no 
kind of vegetation had ever been found within it. 

Dr. NEWBERRY remarked on the geology of the region 
adjacent to  the Plammoth Cave. The limestone beds of 
this high table-land are jointed in the  manner common 
to  rocks, apparently by some sort of polarisation, produc- 
ing fissures which run in a north and south, and an  east 
and mest, direction. T h e  plateau is about joo feet above 
the drainage, part of the drainage passing into the Green 
River, and part into the Ohio. No streams occur on the 
surface ancl the drainage is quite gradual. At  the angle 
between these two rivers several streams are seen, burst- 
ing out of the cliffs a t  various heights above the Ohio ; 
they are, so to  speak, subterranean sem;ers, representing 
the underground drainage of the country ; a t  one point 
three such streams pouring out of the rock form very 
beautiful cascades ; and near Sandusky a full grown river 
flows out of the cliff of cavernous limestone. T h e  beds 
consist of lower carboniferous limestone, with sandy layers 
benea.th. In the wcinity occur portions of the great " blue 
grass region," one of the oldest parts of the continent, 
once an  extensive highland, forming an island in the sea. 
Around this, rims of sediments were tlepositetl, consisting 
of sandstones and limestones ; ~vliile on the other hand, 
the  continuous process of erosion, during the lapse of a 
vast period, removed the material of the table-land within, 
and converted it iqfo a broad depression or basin, tlie 
" blue grass region, above which the present plateau of 
the  encircling sediments now rises to a height of 500 feet. 

The erosion of the joints in this plateau has resulted 
in the formation of the pits described by Mr. Stevens, but 
it is probable that  some of these may reach 200 or 300 
feet below the Ohio and Green Rivers. There is evidence, 
from borings in the Delta of the Rfississippi, etc., that  
the Continent was formerly more elevated, stantling joo 
to 600 feet higher a t  New 0r.leans than at  present ; the 
drainage was  much freer, tlie Mississippi being a free 
flowing stream, as  well as  the Ohio and other tributaries. 
Borings have been sunk in the present trough of the Ohio 
river, to  a depth of over l oo  feet below its present bot- 
tom, without reaching the true bottom ot the trough, the 
ancient bed of the river, which is perhaps from IOO to zoo 
feet further down. 

Evidences of tlie same elevation of the continent n-ere 
observed in caves on an island in Lake Erie. Long stal- 
actites projected from the roof of a gallery whose end 
was ortliltarily filled with water at tlie present level of the 
lake. A t  times a strong and steady wind has blown tlorvn 
the level of the lake and partially drained this gallery ; but 
even then a guide, John Brown, resitlent on the islantl, 
has swum through the gallery and found the stalactites 
projecting from tlie roof as  far as lie could go. 

In regard to the origin of tlie blind animals, the viewof 
Prof. Cope is probably correct, that they have been cle- 
rived from tlie degeneracy of ancestors \vho once l?atl 
perfect eyes. Xo fish is formed with poor eyes ; but any 
organ may be atrophied by disuse, with consequent feeble 
flow of blootl, ciecreased nutrition, and inevitable slirinlring 
of important parts. An analogy is shown in a comparison 
of the jaws of prehistoric ancl modern men. At  present 
our "wisdom teeth" are useless, there is no room for 
them in the shortened under-jaw ; our food being softened 
by cooking, cut up, and boneless, recjuires less vigorous 
mastication ; and from tlisuse, ancl the consecluently in- 
sufficient tlevelopment, these teeth often speedily fall 
away. In the prehistoric man, on the contrary, the jaws 

were longer, roomier, supplied with more teeth-the 
"wisdom teeth " being well developed a ~ i d  kept in strength 
by constant use on coarse and rough food. The absence 
of tlie nell-linonrn stimulation proclucetl by light, from the 
dark waters within the &lammoth Cave, has 111 the same 
way resultetl in the atrophy of the organs of sight.-. 

CORRESPONDENCE.  
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To the Editor of " S C I E N C E . "  
SVe can sympathize sincerely with the Editor of T h e  

P o j z ~ i ( r ~Sciejzce tlFo'olzthlJ, In his indignation at being held 
a promulgator of the views of "pronounced atheists," 
because of his publication of " t h e  papers of Herbert 
Spencer, and others of his class." "Pronounced 
atheism" finds little place in the history of philosophy 
or science, as  in the history of inankind and human civil- 
ization in general. And Dr. Youmans is certainly in the 
right with his emphatic deniai that Mr. Herbert Spencer, 
in particular, pronounces himself an atheist and seeks to 
persuade others to do likewise. He '8antl  others of his 
class " have, indeed, been very out-spoken in questioning 
tlie literal truth of many popular beliefs and sacred tra- 
ditions. Blit tliat there is in " religious ideas" no "vital 
element," tliat they correspond to no fact and represent 
no truth, Rfr. Spencer has been far from asserting. On 
the contrary, the precise opposite is niost strenuously 
maintained by him (see especially Spencer's Fzi-st P r i ~ z -  
cz$ks, Part I.). 

And vet. while all this is verballv true. we fear that  Dr.  
~ o u m i n s ;in his just zeal to defend himself and his friend, 

both goes too far in his ~ t a t emen t  of the latter's real posi- 
tion, and forgets those grounds which lend color of justi- 
fication to the perfectly sincere supposition of Inany 
thoughtful people, that the practical, if not the  professed 
or intended, tendency of Mr. Spencer's philosophy, is in 
the direction of virtual atheism. 

If it were really true that " no man of the present age 
has reasoned out the  foundations of man's, belief in the 
existence of the ' Intinite and Eternal Spirit with such a 
depth of analysis and logical force as  Herbert Spencer," 
if, as  Dr. Youmans further tleclares, it were strictly true 
that Ah-. Spencer " has sought to show that the ' Infinite 
antl Eternal Spirit,' of which all the phenomena of the 
universe are but manifestations, is the most absolute of 
all realities," then religion would owe to him a debt of 
gratitude, which it is inconceivable that  the  intelligent 
defenders of religion should not gladly recognize and 
avow. But we are a t  a loss to know on what grounds 
the above assertions are made by the Editor of T h e  
Popz~ lnr  Scie~zce Illo~zthlJ,. Perhaps it is in esoteric dis- 
coveries, deliverecl to a select few of his admirers, that  
Mr. Spencer ltas c c  reasoned out " the aforesaid founda-
tions " and " sought to sho~i j  " the  pre-eminent absolute- 
ness and reality of the ' Infinite and Eternal Spirit, ' and 
Dr. Youmaas's statements may have been made on the 
basis of what he has persolially been privileged to hear of 
these discoveries, Thus  the writer of these lines whs once 
informed by an  admirer of Mr. Spencer's, who had recently 
come from a personal interview ~ v i t h  the philosopher, 
that the latter believed in " a  God "-szr$$oszizq, ?zot wzih- 
ozrt n ~ o o d  deal' of 1-enso~t. t h a t  t h i s  woz~M be n piece of 
ptews to one who k z e w  o f  ~VY.S$e?zcer alto? hz's o$ifzzo?zs 
orz& throzrch hzs pz~6ZL'shed wyz't~itqs. 
It zk ilz the  Z~zttep* way ,  o@, t h a t  MY. Sbeltcer i s  knowz  

lo thegenernljubh.?. \ire, for our part ,  cannot claim for 
ourselves familiarity with every line which Mr.Spencer has 
ever written. But we have studied with great care ancl 
with great  interest, what we supposed to be Mr. Spencer's 
of the redistribution of matter antl motion. Some of 
these phenome~ia have indeed a utystertbus " obverse" 
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most important philosophical works, and we do not re- he, is not to  Mr. Spencer's credit, but to the theologians' 
member any where to have noticed any evidence of con- discredit. Besides, the agnostic theologians have gener- 
cern on the author's part to  prove the existence of an  ally made vigorous affirmation, on the authority of the 
" Infinite and Eternal Spirit." On the contrary, we are  heart, of tha t  which to their heads was inscrutable. They 
every where forbidden by hi111 to  regard the Infinite and have, like Icant, practically affirmed that which seems 
Eternal, or the  Absolute, a s  either Spirit or matter. theoretically incomprehensible. However, all this be-
Both of these " antithetical conceptions" are held to be longs to the sadder side of the history of human thought. 
purely finite, relative, phenomenal. T h e  absolute is sim- Philosophy and theology have existed and st111 exist in 
ply " the  unknown reality which underlies both," (see larger, more positive, ancl Inore fruittul forms, founded 
Fzi-st Prz?zcz3les, last sentence of the book, et pnssz'n~.) on a completer science of knowledge, which recognizes 
T h e  absolute we are constantly remincletl is " wholly the spiritual factor in knowledge, or the linowing agent, 
unknowable." I t  is neither Infinite and Eternal Spirit, and so, necessarily, the spiritual nature in the absolute 
nor Infinite ancl Eternal Matter, but simply an altogether object of knowledge or God. 
indefinable ant1 incognizable solnewl~at. " T h a t  through W e  say, then, that Alr. Spencer is by no means to be 
which all things exist" is in Mr. Spencer's language, chargrd with intentional atheism or irreligion. T o  the- 
"T h e  Unknowable." ism and religion he gives all the meaning which it is possi- 

T h e  Unknowable is further lleld to manifest itself to ble for him to give them on the basis of that physico-scien- 
us  only as  an  "inscrutable force" whose operation is ex- tific theory of knowledge, which he sincerely believes to be 
elusively confined to  the evolutionary and mechanical the only possible one. But this meaning really falls ab- 
"reclistribution of matter and motion." Since this opera- solutely short of meeting the actual requirenlenfs 
tion takes place untler the form of rule or law, it is held of theistic doctrine ant1 living rehgion. And Mr. Spencer's 
to conflict with, ancl render impossible, the supl~osed doctrine in this regard is not that  of science, \vhetller 
( ( f ree  will," and hence the truly s ~ z ? ~ ' t z t n l ~ z n t r ~ v ~  of man. "popular " or otherwise, but of a highly arrificial ancl 

T h e  case is therefore as  follows : That  there IS an ah- arbitrary "philosophy" It has no more ntcessary rela-
solute reality, we are held to know through " a  dim" or tion to the doctrine of evolution than to the doctrine of 
wholly "indefinite consciousness," which is called the gravitation, both of which have been and are (in some 
. ' rniv material of mind," but which utterly refuses to be form) unquestioningly held by Illany leaders iu spiritual- 
grasped, defined, or known. T h e  " Infinite Something," istic or positive (2)s. agnostic)philosoph~..  
which is thus demsnstrated for us, is, so far a s  our defin- The  d~ssemination of the eminently valuable results of 
ite knowledge exteuds, and hence practically, an " Infin- Mr. Spencer's scientific labors is certainly in place in a 
ite Nothing." Strictly known to us  are only phenomena Po$tclor Science Month&. But with what special pro- 
aspect, ~ v h ~ c h  priety such a periodical should also be rnatle the peculiar we term spiritual, ideal, or mental. But no 
scientific interpretation of these is possible, no knowledge vehicle for the promulgation of his extra-scient~fic #kilos- 
proper is possible concerning them, except so far a s  they ophy it is hard to see. It is not that  we \vould have a 
are reducable, directly or proximately, to terms of the re- line, ~vh ;ch  LIr. Spencer has nri t ten,  suppressed or kept 
distribution of matter and motion in phvsioiogical pro- from the knowledge of the world. But regard for the 
cesses. All our definite kno\vledge, therefore, is both In its honor and purity of :%science, to mention no other consid- 
data and its substance, exclusively physical anti maierial- eration, is enough to  make one ardently wish that it shoultl 
istic, and even the "indefinite consciousness," by which not be constructively put forward as  sponsor for doc- 
we are held to be assured that an Absolute Something trmes whose basis is only quasi-scientific, and xvhich, in 
exists, in a s  regards both its subject aud object, also truth, belong to another tiomain-the domain of pbilo-
physical ; it is certainly not spiritual. sophical inquiry.-GEORGE S. MORRIS, Professor of 

Now, if God, provided he exist, is necessarily a soirit ; Phz'loso$hy, U/zzbersih of ~Michzkoz; a n d  Lectz~rer  z iz  
if  man, as  the subject of religious emotions and relations, theJohzs Ho$k~izs U~ziversiQ. 
must also be a free spiri t ;  and if, a s  is the case, there is --
found in bIr. Spencer's philosophy no recqy~zz'tiotz of 

APPARATUS.ei(/iir God o r  ma?i of o rdh.2. then it is obvious that / THE HOLLAxD 
much ground is given by spencer for the suppositioll No little interest has been excited during the past year, 
tha t  his doctrines-considered p e r  st, or ilidependtntly both in the scientific and practical worltl, by the remark- 
of their author's intentions-are vdi.tunl& athez'stk a?zd able development of results from the Water  Gas Appara- 
n?ttz'-rel&zbtr.r, and those who honestly entertain this sup- tus of Dr.  Charles Holland, in an ordinary locomotive, a s  
position are entitled to be met, not simply with a vigorous reported by a careful and disinterested observer, through 
assertzblt that they are in error, but with a dispassionate the daily press, and subsequelltly discussed from a scien-
and objective dernonstration that they are so. tific point of view in this journal. 

The  whole basis of Rlr. Spencer's theory of knowledge A review of the subject, which has lost none of its im- 
is, as  is well known, sensational and physical. From portance in the light of further experience and del~bera- 
such a basis it is and has always been found imposs!ble tion, w l l  be tilllely and interesting a t  the present date. 
to rise to the the absolute a s  spirit, or At Flatbash, the apparatus was placed ill the fire-box or furnace 
man as  soirit, or to co~nbrehe?td ;r-elipzb?~otherwise thiz?i of a large 1 fortv-tor] i Dasqellzer locomotive, of the usual coal-
a s  necessnyy hlj-toyic >7fcidepzt i p z  ;he &uel@/lzent of burning-patteril: \vithZ~6xz4inch cylinders, j-feet %inch driving 

\~hee l s ,and a boiler 23 feet long. In place of the ordinary grate z.deas. ~~t t h e  whole basis of hulnall knowletlge is 
bars are laid three hollow bars or pipes the lengrh of the furnace alld physical. Free ilnpl,esthis ,  and ( 8  feet ) .  and from each s ~ d e  of each pipe rise burner-tips at short 

the grander historic fo1.m~ of philosophy demonstrate it. intervals, tnaking 352 in all. 0 1 1  these pipe-bars, as  sleepers, is 
T h e  $re-enrhzent intention of knowledge in physical laid a floor of iron plates studded with open thimbles, through 

attelnpt to  lllalte this cri- whicll the 352 burner tips rise to within half an inch of their open- science is indeed ~ 1 , ~  
ings. Over the first 44 burners, nest the door, are set four retorts terlon universal leads necessarily to agllosticism with --heavy, hollow blocks of iron-in a row. Two of these retorts 

reference to the non-sensible (the Spiritual, Living and receive naphtha, and two water or steam, through separate pipes,
Powerful). But it is not scie?zce which dictates this at- and when heated, unite and discharge their vapors through con-

ag?tosti;-ti71c~ necting pipes into the pipe bars under the iron floor, and thfnce tempt ,  and so &rr. s $ ~ 2k ?tot to ~6e ~ ~ ~ ~ 

chapzed to science. T h e  rather, it is due to a purely through the 352 bu'ners '  


arbitrary determination on his part, supported, it  is true, T h e  observations a t  present available enable us  merely 

by the influence of a conspicuous line of predecessors in to compare the firing-up of the same locomotive to the 


slIecu!atlon, s a n e  pressure under substantially ecjuivalent conditions, the  history of ~ ~ i ~ i ~ l ~~l~~ fact many 
~ - - - - -.. . . 


tlleologians have beell equally-and some of tllem--e.g., ,By S C ~ C ~ , - ~ + ~  aCCiRuCetile prevalent usage,

William of Ockham-even more absurdly agnostic than the ~iiathematico-physical or descriptive science of sensible phenontcizn. 



