
THE 

AMERICAN NATURALIST, 

A.1 ILLUSTRATED MAGAZINE 

OF 

NATURAL HISTORY, 

EDITED BY 

A. S. PACKARD, JR., AND F. \V. PUT AM. 

E. . 1\IORSE AND A. HYATT, ASSOCIATE EDITORS. 

VOLUME V. 

SALEM, 1-fA S. 

PEABODY ACADE IY OF 'CIENCE 

M19!1JOURI BOTANICAL 

GiARDlliN LIBRARY 



THE 

AMERICAN NATURAL! T. 
Vol. v.-DECEMBER, 1871.-No. 12. 

TUE ~IAirMOTH CA VE A.l TD IT,, INII.A.BIT~J 

BY THE EDITOR . 

AFTER the adjournment of the meeting of the .. A.111erican ... 
ation for the Advancement of Science, held at Indianapoli in 
August last, a large number of the member availed them elYe of 
the generous invitation of the Louisville and Na hville Raih-oad 
Company, to vi it thi world renowned cave, and examine it pe­
culiar formation and ingular fauna. 

The cave is in a hill of the snbcarboniferous lime tone forma­
tion in Edmond on County, a little to the we t and outh of the 
centre of Kentucky. Green rh·er which ri e to the ea t"ITard in 
about the centre of the state, flow we tward pa fno- in clo e 
proximity to the cave, and receiving its waters thence flow north­
westerly to the Ohio. 

The limestone formation in which the cave exi t. , i a mo t in­
tere ting and important geological formation. corre pondincr to 
the mountain lime tone of the European o-eolocri t and of con-
8idcrable geological importance in the determination of the we t­
ern coal field . 

We quote the following account of thi formation from :3Iajor . 
• . Lyon's report in the fourth volume of the Kentucky Geological 
Sm-Yey, pages 509-10. 

'· The inks and ba in at the head of inking creek exhibit 
in a . triking manner, the eroding effect of rain and fro t - ome 
of the inks, which are from forty to one hundred and ninety feet 
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clee1), cove1·ing an a,1--ea of f1·01n fi,,e ac1 .. es to t"ro thousancj. The 
rim of sanclstone su1·1~ot1nding t11ese clep1·essions is, gene1·ally, 
nea1'ljr le,rel ; the ot1tcro1JL)i1ig 1,.ocl{s ,vithin are also 11ea1·l)r ho1'izon­
tnl. Near the ce11t1'e the1·e is an 01)ening of f1·om th1'ee to fifteen 
feet in diamete1,.; into this 01)ening t]1e \Vate1,. ,, 1hich has fallen within 
the ma1~gin of tl1e basin has been cl1·ainecl since the dav when the 

(.....; .., 
1·ocks eXJ)O · ed withi11 were 1 .. aisecl abo,,.e the clrai11a.ge of the cot111-

t1,.Jr, and th.us, bJr the slow lJI"'ocess <)f wasl1i11g a11c1 ,veatl1e1·ing, the 
t'oclrs which 011ce fillecl tl1ese c<'.1.,rities ltti,~e bee11 wo1--u an l ca1'1'ietl 
down into the sul)t,e1·1'nnea11 cl1'ai11age ot· the count1·y. All tl1is bas 
evidently come to pass in the most ql·1i et a11cl 1'eg11lar 1na1111e1'. 

The size of the cent,ral ope11ing is too s111all to ad111it ext1·ao1'cli11a1·5r 
floocls ; 1101' is it l)Ossible, ,vitll the le,rel rna1--g·i11 a1'ot111cl, to Slll)l)ose 
that tl1ese ca,ri.ties we1·e v.ro1·n lJy eclclies in a ct11·re11t thttt swe1)t the 
,vhole ca,re1--no11s n1embe1· of tl1e Sll bca1'bo11ife1'ot1s li111estone of 

• 

weste1"n Ke11tucky ; l)t1t the 01)i11io11 is lll'OlJalJle that the 111)hea \ring 
.force w11ich 1·aisecl tl1ese lJecls to theit' 111'esent le,re], at the same 
tin1e 1~u1)t111·ecl ancl c1·nclrecl tl1e l>ecl s i11 certaiJ] i11e ; tl1at afte1·­
wa1·ds the 1·ai11s we1 .. e s,vallowecl i11to ope11i11gs 011 tl1e~ 'C f1·actu1'es 
l)l"OCll1ciJ1g'; by cle1111dation, tl1e ba 1 i11s ot· tl1e si1.1Jrl1ole cot111t1·}r, ancl 
f1rrther enla1·ging tl1e or~igi11a,l f·1·act111 .. es by flonri11g tl11·011gh them~ 
ancl t1lllS fo1~mi11g a ,,ast S)1 Stem of Ctt,"Clil, ,, ,,rhicl1 ' lll .. l'Ol]JJCls tl1e 
"rei ite1'n coal fielcl. 1~11e l\fa1n1notl1 c~1.,,e j :1t 1)1 .. eseJ1t, tl1e best 
know11, and, t]1e1·efo1--e,. the 1nost 1'e111it1 .. l{alJle.'' 

So much bas l>een Vt~1,itte11 on tl1e ca\:1·e a11cl its ,,ro11cle1·s, that to 
gi,,.e a clesc1·i1Jtion of its i11te1·io1' ,vo11ld be st1p 1·.(luo11. i11 tl1is 
co11nection, e,re11 c.011lc1 ,ve clo . 0 ,,ritl1ol1t 1111inte111~L()]lally gi,riug 
too exagge1·atecl statements wl1ich seems to be tl1e 11at111~al 1'est1lt 
of a clay t1nc1erg1'ouncl, at least so ft11· as tl1is ca Te is co11ce1·11ed, 
fo1· afte1· l'eacling any accot111t of the cave, 011e i"• clisa1)1Joi11ted at 

:fi11cling tl1e 1cweality so llnli]re the 11ictu1~l~. As t,]Je Associatio11 pa1·t3r 
was acco1n1)aniecl lly 011e, * who while a n1ost e11tl111 iastic collector· 
ancl ex1)lo1·e1·. was also a cal1n 1"eco1·cle1· of staternents macle b)· 
the geologists of the l)a1·t3r' we Cflll 11ot do Jette1· in co11,re)ring to 

OlIT 1 .. eade1·s the general geological cl1a1·acte1--a11cl st1'11ct,u1·e ot· tlie 
ca,,e than to CO})Y his acco1111t. 

'' As we exi)ectcd to remai11 ,vitl1i11 t]1e ca,re a long~ ti111e, 0 111• 

tr11st3r guide; F1·a11l(, had tl1•0·, iclecl l1i111 elf 1vitl1 a ,vell-fill cl c~n 
of oil, to 1'e11le11i '""h 0111· la1n1J , a11d vi tl1 ·his t1'al)l)ecl upon bi 
baclr he lecl the way i11to tl1e tl1iclr da1·]{tles . ,Ve ► l1all atte1111lt 
no cle c1--iptio11 of tl1e cave. Its cl:11'k11e~ 11t1 t be f,.c:.lt to be ap­
pl"eciated: and no fo1·m of e~~1)1·e1 io11, 1111d 1,., tood b51 11101·tal ""110 

have ne,re1-- desce11cled to it _cav t'nous d J)tl1 1101' t1~0,:i it gloon1Jr 

* W. P. FI 1:113 CK, Esri.: of tl1e Indiann1loli Di1il}" J ot11·11al • 

• 



c rriclor can conYey any thing like an acleqnat hka of th plac . 
After pending fifteen hour within it. chmnhcrs, it is ah ·olutelv 
n au eating to read the d . cription whi h tun· 1 b ~en cnrr nt in t l;t• 
letter of newspaper co1Tc pondents for a quart r of a een n, • 
nncl even the Yigoron ~ uncl picture quc lmJO'uag of Bayani T,1_vf • 
become tame and commonpla e when it attempt.' to descri thh,r 
:nbt rraueau wonder of the world. 

How and when the cnse was made. wcrr the I acling qm tion 
in the mind. of th geologi t. . They do no b li<'" that th ave 
wa the immediate re. nlt of ome violent upheaval f th tr:1t:1. 
which left tlie' ntst crevice~ aml clrnmber.- of whieli tlw ar" i.· 
composed ; neither do they hare the popular belief that Lhc rapi,1 
and Yiolcnt action of some nhterrnnenn , lr mu of wat •r kt 
wot·n the e deep channel throngl~ the limestone; on the c011trar·.r. 
the. fin<l conclu h·c vidence that the , ::nue no-c11C'ics nr . :it worl\ 
and the same clrnngc in progre. s to-clny that hav b n .·l wly. 
stcndily and quietly tltrono-h ya t period of tim , ac ompli ·hin 1r 

the mmTcllon wonder· that 110w a toni h th bcholcler. The c-a 'l' 
i wrought in the stratum known as the. t. Loui lime. tone. which, 
in ome place. reache a thickne or depth of four hundred ft> t. 
Thi tone i di olved whenever it is . ubjected to th influence of 
rnnning or dripping water impregnate<l with carbonic acid o-a . 
Water exposed to the air readily absorb this ga , and urface water 
percolating through mall :fi ures of the lime tone di olve it. 
Another fact should be tated. When durina thi proce of o­
lution, the water become thoroughly impregnated with lime, it 
lose its power to di olve the stone. The following condition., 
th n, were essential to the productions of the c~n-e. a snming what 
i not disputed by geologi t , that the place where the cave no"· i . 
was once nearly solid limestone. First, that there should be tls-
ures in the strata, allowing the ingress of the nrface water. ,"'ec­

onclly, there should be a place or place of exit for the water charged 
with limestone in solution. Without the latter, the water would 
become charged with lime, fill up the crevice , and the di oh·ing 
procc would cea e. The e conditions are all pre~ent to-clay~ ancl 
hav-e remained the ame during the countle age that haYe pa ~ed 
away while the work.ha been in progre ~. There have clouhtle . 
been time in the bi tory of the caYe, when, owinCY to a o-reater 
flow of water, the work ha progresserl more rapidly than at pre·­
ent, but that the re ult haxe been accompli heel in the manner 
tatecl, rather than by the proce of attrition b~ rapid current ot 

laro-e Yolumes of water, seem to be the general opinion of cien­
tific men. This theory is strenCYthened by the fact that where the 
cave attains it greatest heiubt , and reaches its lowe t depth 1 
the dripping water ha,e ne,~r ceased their labor, , and are bu ily 
at work to-day. In the ~Iammoth Dome, for in tance - rarely 
·een by vi itors, on account of the clangers and fatigue incident to 

the journey - where the cha m attains a height and depth of more 
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than two hundred and fifty feet, a cascade falls from a great height, 
and keeps the entire urface of the rocks covered with dripping 
water. Thi , falling into a deep pit below, finds an exit through 
which it bears away a portion of the lime compo ing the rock. 
After a walk of thirteen hours, our guide informed us that he would 
conduct us to the l\1ammoth Dome if we felt able to bear the 
fatigue of the journey. Foot-sore and weary, we were not in a 
favorable condition for so arduous an undertaking, but 1\!Ir. Thomas 
Kite of Cincinnati, who had visited the locality thirty years ago, 
urged us to go, and told u the sight of thi Dome wa worth all 
the rest. Provided with magne ium and calcium lights, we crawled 
and climbed our way to the brink of the pit, the bottom of which 
was reached by a rickety ladder, slippery and dripping with water. 
A portion of the party descended, and when all were ready the 
lights were io-nited, and the immense dome waR revealed to u in 
all it majestic beauty. Upon our return, three hea1·ty cheers were 
given to the good friend at whose earnest olicitation we under­
took this part of our journey. 

We are indebted to Profe sor Alexander Winchell, of the Uni­
ver. ity of Michigan, for the following ab tract of his views con­
cerning the formation of the ca.Ye. 

'The country of the :Mammoth Cave was probably dry land at 
the clo e of the coal period, and ha remained uch, with certain 
exception thrmwh the ~fe ozoic and Crenozoic acres, and to the 
present. In ~le ozoic trnrn , fl ures existed in the formation, 
and urface water found their ,Yay tbroncrh them, <lis olYincr the 
lime tone and continually enlarging the pace . A caye of con-
iclerable dimension p1"0bably exi tecl clurino-the prevalence of the 

continental glacier over the northern bemi phere. On the di -
olution of the glacier , the :flood of water which wept over the 

entire country, tran porting the material which con tituted the 
modified drift, swept through the passage of the cave, enlarging 
them, and leaving depo itecl in the cave, ome of the ame quart­
zo e pebble which characterize the urface depo its from Lake "'u­
perior to the Gulf of :l\Iexico. ince the sub idence of the waters 
of_ the Champlain epoch, the cave ha probably undergone compnr­
atrvely few changes. The well one hundred and ninety-eight feet 
deep, at the fnrther end of the cave show where a con iderable 

' volume of the excavatory waters found exit. The lfammoth Dome 
indicate probably, both a place of exit and a place of entrance 
from above. o of the vertical pa sages in variou other portions 
of the cave.' 

"-re believe that the Yiew of Profe or Winchell ar in harmony 
~i~h tho _e of the other eminent creologi t, of the party, and when 
it 1. con 1<lered that the geoloo-i t of this <'.·eun,ion i-;tnml in th(• 
front rank of the mo t eminent cientific men of the world, their 
Yiew upon thi intere tino- . uhject ur • well worthy of uttrntiou. 
"Before di mi incr thi branch of the uhject, we wili tak ocen. ion 



to correct a popular error concerning the formation of the h anti­
ful tructure that adorn the ceilina of , om portion of th, aY . 

In the drier localitie where the floor are du 'LY and en~rything 
indicate the prolonged ab ence of moi tnr , th ceiling i' ('. V r l l 
with a white efflore cence that di play it elf in all nrnmicr f 
beautiful lmpe . It require no tr tch of the im::io-ina~ion to rli -
cover among the e, the perfect form of many flower,. Th• lily 
form prevail , and the ceilina~ of many of th hamb 1 rs arc t' v­
ered with this beautiful tucco work, urpa ino- in d li ·uc. • nncl 
purity the most beantiful workman hip of man. Th se ore not 
produced as many uppo e, by the dripping of wat r. ::md th 
gradual depo it of ulphate of lime upon the onter porti n.. Th' 
stalactite is formed in this manner, but the e ar neith r tala ti­
form, nor are they produced in a imilar way. DrippinCT water 
i the agency that forms the talactite while the f-Jlor :ccnee 
in the dryer portions of the cave cannot take pla c wh re th re i' 
much moi tm·e. The growth of these beautiful form i from 
within, and the outer extremities are prodncecl fir t. They are 
the re ult of a sweating proces in the lime tone that fore s the 
delicate filament of which they are compo ed through the pore 
upon the urface of the rock their beautiful curved form re ult­
ing from unequal pressure at the ba e, or friction in the aperture. 
through which they are forced. ,Ir. L. . Burbank of Lowell, 

las ., has kindly furni heel u with the following ab tTact of hi 
opinions upon this intere ting subject. 

'Thero ettes, wreath , and other cmTed fibrous form of g_n)­
sum, in the Mammoth Cave, occur only in particular tra.ta of the 
limestone which do not appear in the first part of the long route. 

Their formation may be explained in this way: that portion of 
the rock where they are found consi t of carbonate of lime. ,vith 
some impurities, and contained originally the ulphide of iron, or 
iron pyrites, disseminated in small grains or cry tal , and also in 
1·ounded nodules or concretions, sometimes of con iderable izc. 

B.r exposure to air and moi ture, oxygen unite with both the 
sulphur ancl the iron, producing sulphuric acid and oxide of iron: 
which combined, form a sulphate of iron. Then a double de­
compo ition take place: the sulphm·ic acid unite with the lime 
to form the gypsum ; the carbonic acid of the limestone combine 
with the oxide of iron, forming a carbonate of iron, and thi , on 
further expo ure, part with the carbonic acid, and leaYe • the 
brown coating of oxide which i een in many J)lace on the 'lll'­

face of the rock. 
The ayp um is thu constantly forming in the rock: and. bein~ 

oluble, is caITied by the water to the expo ed urface where it 

crystallizes. 
The cry tal appear to grow out from the rock by addition from 

beneath, which continue to pu h the encl fir t formed, and if the e 
do not become attached to other parts of the rock, traight needle-
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like fibres are often produced. · Very commonly, however, the 
crystals begiu to form when a small nodule of the iron ore is ex­
posed at the smface ; the parts first formed become attached to 
the surface around the edges, and as the chemical action proceeds 
towards the ceutre of the nodules succes ive leaf-like ]ayers are 
thrown out, and the rosette form is the result. Along lines of 
fractme in the surface of the rock, the crystals are curved in op-
posite directions. • 

The wreaths and other figmes formed by the chains of the _ro­
settes, may be caused by the chemical action described ta~mg 
place around the edges of large masses or concretions of the rron 
ore. 

These crystalline forms occur only in the dryer parts of the 
cave. Where there is more moi ture, as in the 'Snow-ball room,' 
the gypsum merely forms white, rounded concretions, originating 
from nodules of the iron ore on the roof and ides of the cave.'" 

1Vith these general remarks on the cave we give a brief account 
of its intere ting fauna, comprising representatives of the Fishes, 
Insects, and Crustaceans. o :Mollusks or Ra(liates have as yet 
been discovered, but the lower form of life liave been detected 
by Tellkampf, who collected eveTal species belonging to the gen­
era Monas, Chilornonas, and ( ? ) Chilodon. 

ON THE BLIND F1s1rn OF THE CAVE. RY F. W. PuTNA1\I. 

[Thi part of the article is unavoidably postponerl till the January numuer, as it w~ 
found neces ary to illustrate it with two i:;teel plates which coulLl not be engraved 111 

time for the present number.] 

ON TIIE CRU TACEA~ AND IN ECT,. BY A. . PACKARD, JR. 

Representatives of all the grand divi ions of the Insects and 
• Crustaceans haye been found in this cave, and if no worms have 
yet been detected, one or more species would undoubtedly reward 
a thorough search. 

We will enumerate what have been found, beo-inning with the 
higher forms. o Hymenoptera (bees, wasp , ai:1 ant ) or Lepi­
doptera (moths) are yet recorded a being peculiar to caves. The 
Diptera. (flies) are represented by two pecie,, one of Antliomyia 
(Fig. 122), or a closel:y allied genus, and the second belonging to 

the singular and interesting rrenu Phora (Fig. 123). The pecic • 
of Anthomyia u ually frequent flower ; the larvre live in decaying 
Yegetable matter, or, like the onion fly, attack h ,althy root . It 
would be pre umptnous in the writer to attempt to de cribe the e 
orms without collection. of . pecie • from the ncio-hborhood of the 



• 
cave, for though like all the 
three or four miles from 
the mouth, yet they may 
be found to occur out i<le 
of it limit a the eye 
and the color of the 
body are a brjo-ht n in 
other pecie . 

Among the beetle , two 
, pecic were found by 
.1\fr. Cooke. The Anop­
thal mus Tellkmnpjii of 
Erich on, a Carabid (Fig. 
124) and .Adelops hittus 
Tellkampf (Fig. 125) al­
lied to Catop , one of the 

re t of the i1Pcct the~· , er, found 

}'ig. 122. 

l 
,&nlho111yi11. 

...,ilphidre or burying beetle family~ The Anopthalmu i of a pnl 

I 

( 

F reddi h ho1·n color, and i totally blind • ig. 12:i. 

in the .Adelop 1 ,-rhich i 
greyi h brown there are two 
pale pot , which may be ru­
dimentary eyes, a Tellkampf J 
and Erich on suggc t. No 
Hemiptera (bugs) have yet 
been found either in the eaye 

Fig. 12-3. 

Phora. 

of thi country or Europe. Two wingle 
gra hoppers (sometime called cricket ) 
like the common pecie found 

Fig.125. 
unrler tone (R. mac1data Har-

) ri ) , h::we been found in our 
cave ; one is the Rapltidoplwta 1 

subterra1tea (Fig. 12G nat. ize) 
de cribed by l\fr. cuclder, and 

.A11ophtl1alm us Tellkampfii. 
very abundant in :i\Iammoth 11:f:J:.~ 
Ca--re. The other specie i R. 

stygia cudcler from Hickman' cm~e, near Hickman' landing, 

* In Erhurdt's cave. Montgomery Co., Vir<>'inia, Prof. Cope found "four or five spec­
imens of a new Anopthaltnus, the 4 . pusio of Horn, at a distance of not moretbll;n three 
hundred feet from its mouth. The species is mall, and all were found together under 
a s tone. Their movements were slow, in considerable contrast to the activity of ordi· 
nary Carabidre. 11 Proc. Amer. Phil. oc. 1 69. p. li . 
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upon the Kentucky river. It is closely allied to the Mammoth 
Cave species. According to Mr. Scudder, the specimens of R. 
stygia were found by Mr. A. Hyatt " in the remote t corner of 
Hickman's Cave, in a sort of a hollow in the rock, not particularly 
moist, but having only a sort of cave dampness. They were 
found a few hundred feet from the sunlight, living exclusively 
upon the walls." Even the remotest part of that cave is not so 
gloomy but that some sunlight penetrates it. 

The other species is found both in Mammoth Cave, and in the 
adjoining White's Cave. It is found throughout the cave, and 
mo t commonly ( to quote l\fr. Scudder) " about 'l\iartha's Vine­
yard' and in the neighborhood of 'Richardson's Spring' where 
they were discovered jumping about with the greatest alacrity 

}'ig. 126. 

Rhaphidophora subterranea. 

upon the walls, where only they are found, and even when clis­
tm·bed, clinging to the ceiling, upon which they walked easily; 
they would leap away from approaching footstep , but stop at a 
ce ation of the noi e, turning about and swaying their long an­
tennre in a most ludicrous manner, in the direction whence the 
disturbance had proceeded ; the least noise would increase their 
tremulousness, while they were unconcerned at distant motions, 
unaccompanied by sound, even though producing a sensible cur­
rent of air; neither did the light of the lamp appear to disturb 
them; their eyes, and tho e of the succeeding pecies (R. stygia) 
are perfectly formed throughout, and they could apparently see 
with ea e, for t,hey jump away from the slowly approaching hand 
o a to neces itate rapidity of motion in eizino- them." 

The Thy anurou europtera are repre ented by a pecies of 
Machili , allied to our common 1'Iachilis variabilis ay, common in 
Kentucky and the middle and southern state . o far as Tell-
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kampf' figure indicates, it i the a.me pe ie. app:ir ntly, as I 
have receiYed numerous , pccimen of thi widely di tributed forn1 
from Lexington, Kentucky, collected by Dr. Jo iah 'nrti . 

It was regarded a a cru tacean by Telllrnmpf and (l ~crih<'(l 
under the name of Triunt cavemicola. • Ile mi:-.took th l:thi:il 
and maxillary palpi for feet and regarded 
the nine pairs of abdominal pine a feet. 
The allied pecie , M. varillbilis ay, i 
figured in vol. v. pl. 1, fig. 8, 9 ( ee al o 
p. 94 of' this journal). 

An interesting species of Campodea t of 
which the accompanying cut (Fig. 127) i 
a tolerable likene , though de igned to il­
lu trate another pecies ( 0. stc"phylinus 
We tw.) was discm·ered by l-lr. Cooke. 
Both the European and our common pe­
cie live under stone in damp places, and 
the occurrence of this form in the water i 
quite remarkable. The other species are 
blind, and I could detect no eye in the 
Mammoth Cave specimen. 

A mall spider wa captured by ~fr. 
Cooke, but afterwards lost ; it was brown 
in color, and possibly distinct from the 

Campodea. 

Anthrobia rnonmouthia, Tellkf. (Fig. 128) which is an eyele s form, 
white and very small, being but half a line in length. The family 

*Professor Agassiz in his brief notice of the Mammoth Cave animal,-. doe not criti­
cise Tellkampf's reference of this animal to the crustacea; and so eminent an authority 
upon the articulates a Schiodtc remarks that while'· Dr. Tellkampf'' account afford 
us no means of forming any conclu ion as to its pro.ximate rel:1t10n. ," that, hO\vever, 
it'' a1Jpear to belong to the order of .!.mphipoda, and to have a most remarkable 
strnctm·e." Tellkampf's figure of lfachili is entirely wrong in representing the labial 
and maxillary palpi as ending in claws, thus giving the creature a crustace:in aspect; 
and indeed he describes them as true feet f 

t Campodea Cookei n. sp. Clo ely allied to C. Americana, but it i much larger i the :ui­

tennre are 2!-jointed instead of 20-joiutell as in C. Americana, and reach to th.e lm al 
abdominal segment, while in C. Amei·icana they reach only to the second thoracic; the 
terminal joint are much longer than in that species, the penultimate joint being one• 
third longer. La 't three abdominal cgmeuts unequal ( equal in C. Americana) the penul­
timate very hort, not half as long a the terminal. which[,- longer and len!lerer than in 
C. Americana, while the three are much narrower in proportion to the rest of the body 
than in the other species. Hind femora longer than in C. Americana. Entirely white 
and pilo e. Length .25 inch, the largest c. Americana being .15 to .20 inch. {.d.nal ty­
lets broken oft'.) ~everal specimen were seen by ?!Ir. c. Cooke. but only one was cap­
turell in a pool of water, two or three inches deep, in company with the Crecidotea. 
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of Hnr,,est men is repr.:sented by a small white form, described b}· 
Telll(ampf nn(ler the name of Pllcila11r;odes ct1·mctta (Fig. 129) bl1t 

110w ca.llccl Acanthocliei1· ct1·,ncita Lt1cas. The boc1y alone is bt1t ]Jalf 
tt line 1011g, the leg·s 1nenst1ring· two lines. It shoulcl be bor11e in 
mincl tl1at 1nany of the spiclers, as "'ell us the ThJrsanura, li,·e in 
holes a11cl clarlc JJlaces, so tlla,t we ,Youlcl 11aturally :fincl them in 
caves. So, also, witl1 the J\1.)7.'ioJJocls, of ,vhich a 1nost remarkable 

I 

E • form * (Fig:s. 130, and 130 ct 1g. ]28. ~ . 

,, 

front of l1eacl) was f ot1ncl by 
MT. Cooke, tl1ree or four miles 
fron1 tl1e mot1th of the ca,·e. It 

1 1 
11-........_~~'~" is the only tr11ly hair)T SJJecies 

k110"\\·11, n.11 a1Jproach to it being 
fo1111cl ill Pseilclotte·niia 'Vltdii 
C101Je. It is blincl, the other spe­
cies of this gro11p ,vl1icl1 Profes­
sor CoJJe fot1ncl liYing i11 ca,·es 
having <')'CS. The lo11g hairs ar-

.Anth,•obia 11ionmout/1ia. rangccl along thf' l)aCl{, seem to 
s11ggest that they are tactile organs, a11cl of more use to the 'l'Lto11s­
t1ncl legs in maki11g its "·ay ubot1t the nool,s u11d crannies of a per­
petually clark ca:re than eyes ,voulcl l)e. It wns fo1111cl lJ.)r Mr. 
Cooke u11cler a stone. 

Prof. Co1Je has contributecl to tl1e '' Proccetlings of tl1c An1ericnn 
P11ilo::;01Jhiual Society" (18GD, 1). 171) nu interesting ~1ccount of the 

~ SJ1irostrephon (l'.~E1,rlotre1nia) C'opei n. sp. Ilerul n·ith 1·ather short, dense bah·s; no 
eyes, atlll no ocular depression l>eJ1ind the antcnure. the surface of the epioraniurn l>eing • 
well rounrlecl to tho antenual sockets; behinrl the insertion of the antonnre tbe si1lcs or 
the lte:ul are lllttch more s,vollen thttn in S. lactccrius. .Anlennro slender, with short 
thick hnil·s; relative length of joints, the Gth being longest; nth, -1th. 5th. 3d, 8th, 7th, 1st, 
the ith joint being nu1ch thicker than tho 8th. Twenty-eight 1,egrnents bcside:o t11e head; 
they ate entirely smooth, stliated neither longitudinnlly nor trllnsver~ely; a fe\'\" of the 
anterioL· segn1ents rapi,Jly tlecrense in diameter to,vards the head. The segments are 
but ><lightly convex, nnd on eac11 Airle is a sl1oul1ler, bearing three tubercles inn trans• 
verso ro,,·. cacl1 giving rise to a long stifl' hair one-half to two-thlrus u:, Jong as the seg-
ment i!:1 thick; these hair1, stancl n1> thickly an over the bn<'k, and nu1y se1·,e at once to 
tli~linguh,h the species. )l'o J>ore:-. Feet long and i;Jender, nearly as long as the an• 
tennm, being very slender to,vards the cht,Ys. Entirely ,,·hite. Length of body .3;; 
inch; tbicknei;s .0-t inch. 

• It is nearly allied to Pseiulotreuiia r~1tdiiof Cope. Jt ,,·ill be noticed that P1·ofessor 
(;oJ)e characterizes the genus '::lpirostrephon as having ,, no pore);"; though ,Ye :fin cl it 
tlifficult to 1·eco11cile this statement with that of ,vood "'ho dcscrihCli .~. lnctaritis as 
hu,ing "lateral voros." Cope separate,; Pseudotrcmia from SpirostrPphon for the ren­
son thnt the segments have •· two pores on enrb sicle the 1nedi:1n line." 'l'he pre:,;ent 
species has no pores, l>ut seems in other characters to 1,0 a true Spiro:.tre1>hon, and ,ve 
are thui; le<l to 1loubt "l\ hetl1er P.scudotremia i;i u well foun1lcd genus. 
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cave mammals, articulates nncl hcH of th mi<hUc states. 1J , 
say that "myriopods are the only articnlnte. which can b 
readily found in the remote region of the ray s [ of ,rest Vir­
ginia] and they are not yery common in a li\"incr .tate.'' The 
Pseudotreinia cavernarzm1, which he de cribe , ''inhabit, th (l p¥ 

1''ig. 120. 

Acanthocheir armata. 

e t recesses of the numerous caYe which abound in outhern Vir­
ginia., a far as human step can penetrate. I have not een it 
near their mouths, though it eye are not undeyeloped, or muller 
than tho e of many living in the fore t. Judging from it remaill , 
which one finds under stones, it is an abundant pecie , th0twh 

Fig. 130. Fig. 130a. 

Spit'ostrephon Copei. 

rarely seen by the dim lio·ht of a candle eYen after con iderable 
earch. FiYe pecimen only were procured from about a dozen 

cave ." The econd pecies, P. Vuclii Cope, wa founrl in ~Iont­
gomery Co. and he thinks it wa not found in a caYe. Profe or 
Hyatt informs me that he saw near the "Bottomle Pit" in :Mam-
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. moth Cave, a brownish centipede-like myriopod, over an inch in 
length, which moved off in a rapid zigzag motion. Unfortunately, 
he did not capture it. 

Next to the blind fish, the blind crawfish attracts the attention 
of visitors to the cave. This is the Ocimbarus pellucidus (Fig. 

Fg.131. 131, from Hagen's 

Cambarus pelluciclus. 

monograph of the 
North American 
Astacidre) first de­
scribed by Dr. Tell­
k a m p f. He re­
maTks that " th e 
eyes are rudiment­
ary in the adults, 
but are larger hi 
the young." We 
might add that this 
is an evidence that 
the embryo <.1evel­
op like tho e of 
the other species ; 
and that the inher­
itance of the blind 
condition i proba­
bly due to cau es 
first acting on the a­
dults and transmit­
ted to their young, 
until the production 
of offspring that be­
come blind becomes 
a habit. This is 
a partial proof at 
least that the char­
acters eparating 
the genera and pe­
cies of animal are 

those inherited from adult , modified by their phy icnl urround­
ing and adaptation to changing condition of life, inducing cer­
tain alterations in parts which have been tran mitted with more or 



le.:,s ra,iJi<lity, a11u. l)ccome finally fixecl an<l halJit11al. J>rof. II:\gen 
l1as seen a femi1le of Ccl11tblttus Ba>"tooii from l\I~1n1moth CaYc. 
•• ,vitl1 tl1c e:res ,Yell clc,·clopecl," n11cl n s1)cci111cn ,vi1s ::il-.o fou11c.l 
by 1'Ir. Coolrc. Prof. Ilagen remarl{t; that ' 1 (1. 1)11llncitl11~ is tht• 
most alJerra11t '-llJccies of the genus. ~l'hc C)'Cs are !ltrutlltiecl, 
.;,1nuller ut the base, conical, instcall of CJ·li111lric~ll :tntl clo11~:ttcll, 
ns i11 tl1e other specie~. 'rhe cor11ca exist..;, lntt i-.; -,,1nnll. c:ircnlar. 
a11cl not fn,cctcrl; the 01)tic fil>res n.11cl the clnrl,-colorc<l J>ig111t>11ts 

J:"ig. l!l:?. 

• 
l'wcidotea stugi,, (:.Irle ¥11:,v). 

Fig. 133. 
0 

st1rro1111cling tbe111 in :111 otl1cr s1Je­
ci<.'<:; are 11ot cle,·clo1)ec.l." It secn1s 
<liffic11lt for one to irnngi11e that our 
l>lin<l craw fish wa8 <:rea.tccl siucl­
tlc11l}·, ,\·ithont the i11terye11tio11 of 
~eco11tlnr)· la,vs, for tl1cre nre t11c 
e~·es 1itore pe1fect in the 11ou1ig thn1i 
the o.tlnlt, thus !Jointing lJack to an-
cestors unlike the s1)ecies no"' ex- ...--.. 'k!'-fi:.;~-

6
j'~k~' 

isti11g. ,,,.. e ca.11 no"· unclerstanc.l, ,-:; 
,,·l1y cmbr.rologists are anxio11sl}' 
stt11lyi11g the e1nbl)'"olog}' of anin1nls 
to see ,vhnt organs or ch:irncteristics 
nre inherited, ancl wh.1t oriai11nte de :-:, 

1ioro, th11s b11ilcli11g up g·e11cnlogics, 
n11cl for1ni11g almost n. ne,v clepart-
111eut of' science: compa.rati,·c em-
1Jryology in its trl1est ancl wi<.lest 
sense. 

Of all tl1e nnin1nls fo11ncl in ca,·es, 
citl1er i11 this country or E11rope. 
})Crhnps the most strange a11cl unex:­
L>ectell is the little crentt1rc of which 
,Ye 110w s1)enk. It is n11 Isopocl erns­

I 
'\ 

I 

(' 

CrPcidotta -~fy(lia (dorsal, lew). 

tnce:.tn, of ,,·l1icll tlle t>ill b11gs or sow hugs arc ext11111)les. ~\. trnP 
:-.t)ecies of })ill b11g ( Titcltietltes ,,lbux Schio<.lte) i11halJits tl1e caves of 
t't1rniolia. atlll it is ens-v to l)elie,·e that 011e of the n11n1erous S}Jecie::-

• 
of this grot1t) mn)· l1aYe become isolrttecl in tlte'-C ca,·e~ nntl 111olli-
tic<l i11to its 11rese11t foro1. So n.Jso witll the l>lincl .l\T11,harg11H ::;l!/­
!/it1s of EuroJ)C. alliell to the fre::111 ,,nter Gan1n1ai·us so nlJunun11t 
in 1)001s of fresll water. 1\.,. e can albO in1agine how a S})Ceies of 
..1\.sellus, a f'resh ,vuter Isopo{l ~ coul<.1 reJ)rese11t the ldoteitlre in 011r 

• 

• 

' 
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caves a11r1 one muv ,et he fot1ntl ; bnt 110,v the present for1n be-' . . 
ca1ne :1 ca,,e dYvcller is tli:ffic111t of e:x1)lanatio11, as its net1rest allies 
are certai11 s1Jecies of Iclotea "·hich arc all mari11e, ,vitl1 the exce1J­
tio11 of two species : 1. ento;1ion, Ii ,·i11g in the sea nncl also in the 
cle1Jths of the S,veclisl1 lak:es, as tlisco,·ere<l l)y Lo,'en. tl1e clisti11-
guisJ1ecl Swedish nahrrnlist, while a s1)ecies rc1>resenting this has 
been cletectecl lJJ· Dr. Stim11so11 at the bottom of Lal{e J\Iicl1igan. 
Our ca,,e c.1we1ler is ncnrl\' n.lliccl to Iclotea, l>11t cli.frers in l,eing 

V 

blincl, a11cl i11 other }Jartict1lars, a11cl lllUJ' be callecl Crt•,·ic7otea sty-
yia. * (l?ig. 1:3:2 sic.le ,·iew, enlnrge<l; J;""'ig. 13:1 dorsal Yie,v; b, in­
ner a11tennn,; r, 1st leg.) It was fo1111rl cree1)ing o,·cr tl1e fi11e 
sn11c.ly l)otto1n, in co1n1):.1ny witl1 the Cnn11)oclca. in a i:;liallo,v l)ool 
of ,Yater 1011r or fi,·e miles t'ro1n tl1e n1outb of the ca,,·e. 

Tl1is cloi-ies our list of known .. tl'ticn lat es fro in tl1 is a11cl other 
caves in tl1is cot1ntr·.,-, tlle rcst1lt <)f i;;light e:\.1>lorntions l,~· a fe,v i11-
clivicluals. 'fhc n111nbcr n·ill be tlotibtless inc.:re!l8C<l U\' fntnre re-

~ 

search. It is to 1Je ]101>ed that our ,vestern 11at11rttlists ,Yill thor-
ot1gb.lJ· cx1)lore all tJ1e si11ks t111cl 11oles i 11 t11e cav.c eo1111tl')' of' the 
western a11cl 111ic1<1lc stntes. 1,lte ::inl1jec·t iH 011c of the higl1e:st i11-
terest i11 a zoological l)Oint 01' ,·ic.:"·, ttll(l fro111 tl1e ligl1t it tl1rows 011 

the cloctri11e·of e,•ol11tion. Profee-;sor Sc·l1iucltc, tl1P e111i11e11t Dn11isl1 
zoologist. l1as gi,·cn 11s tl1e n1ost cxte11<lc<l nccc>1111t of tl1c c·a,·e 
f .. 1n11n, of Euro1)e, ,vllicl1 has l)ee11 trtlnsl~1te<l from tl1c l)u,11isJ1 i11to 
the Trnus:.tctio11s of the E11tomolo<Tica.l Societ,· of J..,ouclou (ne,,· 

0 ~ 

seriC's vol. 1, lf!.31 ). 

ITe exa.1niuctl fot1r Ct1,·es ; nt1mel31 , tl1ut of .. \tlelslJcrg, tl1e l\lng­
' 1nlcn~1 au<l Lt1eic ca,·es, all i11 the 11eigl11Jorlioocl of Aclelsbcrg, 

• Generic: cl1aracters. Head lnrge, 1nnch thicker than·the body, antl as long a::-b1·oatl i 
:,,ubcylinrlricnl. rounded in front. Xo eyes. First antennm slender, S•jointecl (2d nnten­
n~e broken oft'). .\.hclo1ninal segments consolidated into one 1-1iecc. lJHrer.~ chiefly front 
I<lolca, to ,Yhich it i" otherwh,c closely nllit•tl, by the 8-jointed (in;.tead of i-jointell) 1st 
(inner) nntcnna~, the very lurge head, and hy the all,;encc of any traces of the three lln· 
"lll segments of the nbclomen u;.ually pre~cnt in Idotea. 

S11ccitic chnract<'rs. Botly ~mooth, pure white: tegun1cnt U1in, the vi;,,cel'a u pp caring 
through. Henti ns ,vide a,- "nccecuiug -.egment. and u litllc more than twice n$ long. 
Inner anteun:e 111innte, slender. the four basal joints of nearly eq11nl length, though the 
foul'th ic; a little smrulcr tbau the basal tlu·ec, remaining fi.1ur joint.'4 111111'h s1t1ulle1· than 
other!'!, being one-half as thick and twu•thircls a,1 Jong as either of the four ha~nl joints; 
en1ls of last four joints a little swollen, giving rise to 1,vo or three hairs; tel'n1iual joint 
ending 1n n 111ore clistinct knoh, and hearing five hnirs. Segment of thorax ve1·y dis­
tinct. sntltre~ clceply incised; edge,, of segu1cnts pilo~e; nucloincn lint 111,ov<·, rouncle<l 
bell incl, ,vith a '\"Cry :,light median projection; ll1c en lire vnir of' gilJ,- do not 1·e1u·h to 
the end of the abdomen, nntl the inner e1lge,-; tli,erge posteriorly. Leg~ long iu11L t>len­
cler, 1st pair shorte1·. lint no smaller than the ~econd. I,cn1,-th .25 Inch. 
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and the Cornea.le caYe at Trie te. The only plant fonnd w1. :t 

:'Ort of fungus Byssus ful1Jus Linn. The 011ly Yertebratc j_, the 
ingnlar salamander, Hypochthon (Proten ) nnguinw,, found in tlw 

~lagdulina 1·iver. No shell were found. Reg:1rding the articu­
late he WTites; 

"On searching along the wall within the ntr:rnc of the enYe:--. 
~lmong the rubbish and the vegetable debri tilono- the .,id ~ of lhP 
riYer, we meet with :1 considerable number of In cctn. )Jyrio} ocla, 
Arachnida, and Crustacea, of val'iou. familie which huu d:wlight; 
being snch species only as inhabit prombtuou ·1y other pl:t<'<.-';c; 
provided they are moist and feebly illumined. W c find Bpccir of 
Pterostichus, Pristonyclms, Amara, Quctlin Ilomulota, Onrnlimn, 
lFstcr, Tricbopteryx, Cryptophugns. Atomaria, Ptinu . Cl'raphron, 
Belyta, a grasshopper of the Locust family, prolmbly the Rapltidn­
phora cavicola Fi. cher, as it was only seen in the lann. tatc, Trich­
optera, Sciara, Psychoda, Phora, Hete1·omyza,, aprom,rzn. Tomoce­
rus, Linyphia, Gamasus, Cryptops, Julus~ and ..Ascllu . In 1)1'0-

portion as we recede from the entrance the number of pecies [18 

well as individuals greatly decrnases, t.md at the di tancc which 
entirely excludes the light, only single indiYidual are found. In 
the deepest recesses these species are entirely ,Yanting, except 
some few which ha.Ye been transpOl'tecl by the current; only a few 
Diptera are found; namely, a species of Phora, yery near P. ma­
ciilata }Ueig., Heteromyza .fic~vipes Zett., and Sapromyza chrysoph­
tlcalma Zett., extending also very far into the caves, eyen to the 
remotest accessible places in Adelsberg ca,e, more than half an 
hour's walk from its entrance. Dead moths are occa ionallv found 
far in the caves, being left there by the bats; and likem;e acci­
dental specimens of the parasites of the latter. Of the five ear­
lier known animals_ which inhabit these caves, I found Pristonyclu 1 

elegans Dej. rather frequently, and Honialota spelcea Er. in con i<l­
erable numbers. Besides these are .Anopthalm1ts climidtii, whieh 
is very rare, and the wood louse, Titanethes alba. The new forms 
he found were a beetle ( Bathyscici byssina) allied to our ..Adelop ;* 
Stagobius troglodytes, an aberrant O'enu of Silphid ; a Poclurid. 

• 0 • 
~-i_nu'toplwrus Stilliciclii; and the two blind arachnidan , one a p1-
der allied to Dy dera, the Stalita tcenaria, and a fol e- pider, Blo­
tli1·us spelreus. Among the crnstacea he found 1!1Tipharg1ts stygins. t 

* Ludwig 1\-Iilller enumerates four other species of .Adelops from tbe~e cave~, =:in,l 
th~ec t<pCf'ies from Frnnce and 1Jiaclu2rites spelcrm.~, in T'erhandl. Zool. Bot. Veren~!-, 
\Y1en, 18.55, p. 505. See alsj Heller's Beitra"'e zur o::;terreicll. Grotten-Fuuna. ()Iyno­
poda and Crustacea.) Vienna 1858. He aiscribes a mvrioporl with mdimcntarv eye;; 
(Trachysplueria Schmidtii) nllied to Glomeris, 3.Ild another blind speCi(!B (Bracllyaes~us 
1mbterraneus) allied to Polydesmu : also a new Titlwnethes (T. _qrrmig~r), aurl notice. 
Mo1wlis~ra c~c!'l Gerst. Wankel (1 61) also found~ new Plrnlanj:l'id (L~obunum_ tro,qlo­
dy_tes) w.1tb d1stmct eyes and 1om· species of mites m the caveo of E_a tern ..-\..ustriu._ The 
mite are Scyphius spelceus Linopodes subterraneus Gamasus loncatus and G. mreus. 
and ~n additional species ~f Truchysphreria (T. Hy~tlii). ~ee :11s0 Ehrenberg' 11st of 
cnve rnsects (Monabshcrichte der Akud. Berlin. 1861.) . . 

t Several species of:N'iphargus occur in the wells and hot sprrngs m Europe • .Acconl-
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alliecl to Gammar11s, wl1ich lives in small 1)001s of ,vater ancl is 
white ancl bl incl ; ancl the cu,,e pill bug, Tita1ietlies ctlbus (Koch.).'' 

In conclusion Schioclte 1'e1nurl{s that: -

'' We may with })ropriety ap1)ly the col]ecti,·e term S1,bte1'­
ran,elt 1i Faunc1, to tllose animals ,vl1ich exclt1siYely inhn.bit ca,Tes, 
ancl are expressly constructccl for s11ch l1abitations. Still ~here 
is 11othiu0' in tl.ris na1r1e ,rhic:h ,voulcl inclicate that tl1ese an1mals 
l1n,e an,~

0
claim to l)c co11sic1crcc1 ns a se1)arnte gi·o111), beyoncl the 

1nere J)ect1lia1'it)' of their common !)lace of n.Locle. While ~ fe,,· 
of them possess st1ch an cxtrnordi11a1·)' strtLCh1re as to stancl 1n no 
con11)nrison ,vitll tllose animals wl1icb inhabit tl)e light~ tbe1·e are 
others, forming 011ly n1orc c]1aracte1·istic li11ks in tl1e gro111)s of 
ani111ttl~ more or less shJ-of light, of wl1ich n1nny ar<' founcl co11~mon 
in the localities of tl1e ca·ves ; ancl some belong to genera l1a,·1ng a 
wicle local, as ,vell as geographical. exte11sion. We 1trc accortli11gly 
})re,·ented fro1n consiclering the entire phe11omenon in a11y other 
light tl1an something l)urely local, nucl the similarity 1,·l1ich is ex­
hilJite(l in a few for1ns (A1101)l1tl1aln111s, 1\rlcloJ)S. Bi1tllyscia) 1?e­
-rn·ec11 the l\Iarnmoth Ca,·e n11cl t11e ca,·es in Caruiola, otl1er,v1se 
tl1au as a ,·cry l)lai11 ex1>ression of that analog;y·, ,,,l1ich st1bs~sts 
genera.11,>· bet"·een the f~1nna of I~l1ro1>e ancl or North A111c1'.1ca. 
Besilles, it is clear to me that the ft1l1na of tlle caves of Carn1ola 
consists of t,Yo cli,isions. of' whicl1 tl1e essential cl1aracter ii; refer­
able on t!Je one ha11cl to the cltrrk locality. a11cl on the other to tl1e •· , 
acltlitional confu1en1ent to stalactitic fonuations; as J·ct ,vc are not 

iug to Bnte and Westwood (British Se;;sile eye!l Crustacea) ·' the British example;, J1ave 
been obtain ell ii·o,n arlificiall, excn vuted ,veils connected ,vith houses for 1lon1estic 
purposes. In son1c instancr.s the ,vellb have bee11 old. in others l.)11t recently cl11g. In 
their geologicnl condition the habitats ha\e been eqnallv various. _i\t Corshnn1 the 'lrcll 
exists in the Oolite formation, at Ring1vood in chaJk.'..flint grarel. at Mam1an1cail in 
slate. ,\I Corsltam and )lanunmead they ate found on a bill. at Ringwoocl they lie low. 
Tho ap1,ea1·aoce of some of the1:1e anhnals in a ,,·ell soon after its being cxcnvuted. 
raises a question of con .. illerable interest. 'l'hus thcv lrei·e foun1l nt npvcr Cl:11Tord, near 
.,\.ndover and nt .llnnna1ncad, near Ply1nouth, but ncit a trace of them ,vas to be found in 
the sul'rouncling strenn18; in J~Lrt they pel'ish iu lbe ligbt. It i:< impossible to regard 
theru ns an cxtren1e ,nricty. or 1uodith·ution of our onlv J'n~sh wnter ..c\.nlllhipocl, c:am­
marusflu1•iatilus. since vnr1ous parts not only diJl'er in !01111, but ,-on1c arc n tere,l in cbar­
ncter; tor exan1ple, the extraordinary elongation noll slenderncse of one of the hranrhes 
of C!l('h o~ the lnst pair of cnnllal apl1endage:, seem to be a 8}>i!Cinl structure. hnving 
1or its obJect the antenna-like use of:~ llehcnte apparatus a~ the exlr~n1ity of ~he uotly. 
• • • , ,\llhongh ,vc c:111 fin1l no Jrcsh "·ater allv to this genus 1n lhc r1 rcrs nncl 
strcrun"' of ~urove, yet BruzeHus has taken n1 the deep sea, nenr:Bollusin, a fol'm ,vhich 
he llai: llescr1be1I unrlerthe 11n1ne Eriopis elongatn. a11proxirnatiug so nearly to it that it 
np11c,u·;:; to be scarcely generically dh,tinct. 

\\:c nre incliu_e,~ _to think thnt G"m1,2arus 1nrn9ens of )lilne Erlwarrl!l, fron1 the wnrrn 
~11r1ug_s of Cns~1n1 1n Itnl~, ~lso b€:_long~. lo t~ ~enus." ◄ )J' )iiphar~us thel'e are the 
101lo"W1.ng species kuo,vn besides .~. st11gnts; i.e. J.,·. a_r1 ulle.c ::icbioflte ( f'Ja1nmrtn,s 1n1te­
anus I~:1cl!. th!3 embryology of ,vlnch ha~ liccn sturhcd hy v. :::.1. 1:eor~e) .\'.Jo11trr11u.-1 
Bute, ~·. n.ochu.1t1us Bate. )\.uotber generic for1n is CrnngonJIJ~ founrletl by BnLC, ,, hich 
:!l"o b~loug~ to the ,-ut,terrane:11_1 fauna. '' A :single i;pcr-ies ns :yet is all that bn1-been 
lountl 1n F:ngland; bnt ,ve hnye little donlJt but that Ga11imaru.~ 1:,·r11u11111i of )Iilne Ed· 
,rar,l!'l "·h~ch was fonn~l hy ?I. Ern1nnu in the "·nr111 !-prings of Kun1t-:rhntkn l,p]11u&r:­
nlo;;n ~o th1.,; gcnu!'. It 1s cnrH?US thi1t ,Ye ~honlcl hnve to rf'r•or,l lhnL ,vhilc the onimnl,­
of _th1,, genu.,, tl1> 1n the prccc1llng(~1phnrg-ul:!) inhabit the ilecp nrti1lcinl ,,·ell.~. without 
!1e1n~ ku_o,vn to exi,,t in onr rivers nn1l strenmH, it" ueurei:;t nl11c1l for1n is to ue found 
1n n 111nr111e genus. Gn1nnla1·cll:1." 



alJle ,igorot1slJ· to clic;;crimiuate betwee11 the t,Yo. ,,. c ~11:111 ac­
cor<linglJ· looli: t111on tl1e ::it1bterrnnenn fauna, or n1ore }ll'Oll"l'l)' 
fatlll:l.R, as small rumificntions ,vhich haYe }Je11~trntecl i11t11 thl' cnrtl1 
from the geogrn1)hict1llJ'-limitell f'n11nns or tl1e n<ljnl'l'11t regio11 : 
n11cl ,vl1icl1. as the}· extenclecl them-:;C'lYes into Lltu·l~nc~s. ha,·e bee11 
accomu1o{ltttecl to tillrro11ncli11g cire111n:;ta11ce..;;. ..t-\11i111:1ls not far r\!-
1note f'rom the orclintu·r fbr1ns, pre1Ji1re tile tra11sitio11 fron, light to 
clarlrncss. Next follo,v tl1osc thnt. arc con tr11cte,l for ttriligl1t : 
unc1 last of ull those tlestinecl for total <lnrk.11ess, n11cl ,vh<>:-c !:,truc­
tt1re is q11ite })CCt1li:1r. A1noug tllc~c on1c nrc a1li11>lell for s1>ccial 
locn.litie-;, those wl1ich inhabit clr.,· localitic":! or clcta('lll·cl little 
rcscr,·ou·~ l1ei11g totnlly bli11cl, "·hile otliers, tlc':itinc{l for r1111ni11g 
stren1ni-i, l1tt\·e e)·es of i1111Jerfect co11~truC'lio11. ~o as to rt't·l'iYc tl1c 
im11ression of rays of ligl1t, bnt no pro1>er i111:1gt' of illn111i11atccl 
ol)jec-ts. ,,re 111a)· tl1eref'ore ,vitl1 tolcral,le llrecisio11 arrn11ge 111c 
i11l1:1lJilants of ca.ver11s 11ncler the follo,ving l1enc1::; : -

Sharle c11ii11ictls. -Exte11si,·e gc11er:1 :.incl H11ccie i11l1nl>iting c:1,·­
er11s 11ettr their entrance, uncl, genert1ll)·, all cool. sl1a{l)· an<l 1noi~t 
loenlities. Of tl1ese, tl1ose tl1at fly occasio11nlly e11tcr far i11to tl1c 
C'a,·crns ( Di tJtern,). 

Tirilight a,1i;11c1fs.-They belo11g to ,Titlelj· s1)rcn<l ge11era: lJui 
ttrc pect1liar to the ca,·es, n11cl llistiugnisl1e(l l>j· tl1eir ~111:111 eJ·<'s. 
Tl1c~· nre 1Jrinci1)nllJ· fo11ncl net1r the el1tr:111ces to the caYes: lJnt 
prol'eetl c1ce11er into 1 the clarkness tl1an the sh:1.{lc-~111i111uls. anll 
altl1011gl1 ,vinglesq, thC')" pe11etrate often tl1e TI""hole exle11t of the 
clark s1)a.ce.-(Priston!JClius elegn,1s, Honialotci ~,elcec1.) 

CcttP c,ni11ic1ls.-Thc}" form, nt least in 1Jart. 1>eculiar gc11era. are 
,riuglcss ancl colorless, as far us tl1e eonsiste11ry of their i11tegu­
me11ts ,rill nchnit, ancl exist e:s:c:lt1si,el,· i11 total Llark11es:--. The 

• 
terrestrial (1i,i~ion is bli11cl ; the ac1l1atic: l1as n pcrce1Jti.011 of li~ht. 
To this gi·ou1J belong all the animals i11 the ~Ia1n111otl1 Ca,·e. antl 
a111ong tho.;;c of tl1e cav-es of Cnrniola. ~\..J101)hthalruns. B:1tl1y,.,cia. 
l)erhaps like,vis~ Anuro1>horus ancl IIy1)ochtho11, 1fhicb, 110,,c,·er: 
n1a}· belong to the f'ollowing grou}). 

Stolr,ctite cc, l'e ani111.,c,ls. -Insects, ..1\.raclmi(lans antl Crustacean~ 
:.1ppertniui1ig to 1>eculiar genera, wingless, blind: lJriglitI3· coloretl 
nccorcling to the natl1re of their integume11ts, either light l>ro"·n. 
)'ellowisl1 1vhiie, or sno"· white: perhn1)s accorcling to tl1e_ 11rc­
po11clr.ra11ce of the chitine ; li,·ing i11 totnl clurl(ness, J)ect1l1ur to 
staltlctitc c-n,·es, in 11art occ111lvinrr the colurm1s ancl constrt1ctecl 
ac<.:orlli11gl,·. eitl1er for nscent o~ ll;Yering o,·er ther11. Ilcre lJclong 
1nost of the a11ima1s trcatetl of in tbis me111oir-Staaol1ius! Blo­
thrt1s. Stnlita, Ni1)l1argns, ancl 'l'itt1ncthes." * 

A pertinent qt1estion arise::. a~ to the time of the formation of 
tlle~e ca,·es and when tl1e,· l)ecame inl1al)itablc. As pre,·ionsl_\' stat-

• 

"In n note n.ppen,led he ailcls to the list .. n new cave cru~tacenn. Palor_no,, a11optllal· 
niu11 !{oll_a.r: said to serve as foon for Hypochthon [the ::-alnman•ler]. ofwluch la.st genus 
llc dtscr,nunntes six species." 
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ed, the caves of the we. t1e1·11 an l 111iclL l ► at ttl'e i11 lo"re1' Car­
bonifet'ous li1nestone 1·ock , thot <)·11 tl1e 1 1-t 1~ 1111 Jr ca,1e explo1·ecl 
by '1Vheatley ancl Copet i in h Pot cla111 li1,11 to11e. The5T could 
not have been formecl tlndet· wt:ite1', b 1t \7 he11 he la11 wa d1'ained 
by la1'ge 1·i,~e1~s. 1 hi co1 il l not l1~t ,.,e occ1.:11·1' l l)l' , 1io11 to t.11e T1'i­

a sic l)eriod. P1·of. Da11a in l1i ~~ ira11t1:1l ot· _ olo ")1 '' ~hows tl1at 
the T1 .. iassic continent llrca ,,r ~ t"~at" l tt'Offi ·I1 tlantic coast'' to 
Kansas, ancl south wu1--d to ........ 1, ba111a • f 01· tl11, 11 o·l b • ~ gr·eat a1'ett 

there a1~e 110 l"OCks IDOl"e recent tha11 th Palt oz ic.:' '' rr111'0l1gh the 
~iesozoic pe1·iod [ comp1·ising tl1e 'I ·1 a i ·, ,J 11~a , i n11cl C1~eta-
ceons periocls J North 1\..1ne1·ica ,,~a ii r 1·al d1· la11 , a11cl on the 
east it stood a la1·ge 1)a1't of tl1 tin al o, · • ~ p1·e e11t le,.,el.'' 
Though at the close of tberie )e1~i. :I~ t 1 1· , a :1 ........ e1·t l exti11c-
tion of life, yet thi. was 1 o p1· l a: 1~ t1 u '""11 ( 11e of' 1nonth~ 
and even yeai.· ) b 1t 1·ath 1· a • cula1' .. ---ti11 i n CJ 11 i the1·e n1:1y be 
l)lants ancl ani1nal 110\V li • Jg 01 1~ • a1 ti ·}1 • ch a1~ th lineal 
lescencla11t of file ozoic a11.'UI,.. r1 • 1· 1 1 t ]··.... f ,,.a, 1 i£ 1· u. f~o1·m 
of life.. So ot11· Ctt, e a1 i111, l, :::-..... ..,.,~, I ·1 J h J 1·, i, t'" of J\ies-
ozoic fo1~ms of life, jtt t a . ~ fi1 ........ 1 r 1 • i11 -· ~ I tl1 i11 

the sea 1·e1n11 a11t. of' 1 
.. c 01 i ~ 1 i:6 . Ll 1• }1 . 1· l 1 • __ '"I)lo1·a .. 

iion in t11e ca·ve, of ,,or I :11 J1j 1 . •iall r b. Port 
Ke1111edy ca,,.e, ,vitl1 it 1' 1 ~""""'1,J i] • 1 b]i ,.r t' r 1 •a, .. ·,,_., 

insect , ,ve are 1ecl to 1 i ,. fi.· 11 • 1 "ti· • f .. _ .. ,o..J 1 11 b)r 

P1"of. ColJe tl1at out' t1 .. 1 Lll t 1· :. 1 . u, _ • 1 1 1 o 11ot 
IL 

elate fa1·the1· ha ·k tl1a11 tl1 l ........ L-'--i 1 , , ii .rw• . f l :: 1:.11" I')' 1· Po>,;t 
l)liocene, pe1·iod. vVe ,tot Iii,. ~ 1 1·, 1 1 . , l' ~ iotl ' i11 Iii~ 
a1--ticle on the Port -r enne 1 fa11n" . 

.. 
'' The OI'igi11 of tl1e ca, e ~hicl1 al u11] i11 )1 li1n tone ot· 

t'-.~ i n ", u ~ f 1n11cl1 

int~re t. Tl1e11· galle1 .. 1 1n a 11-- a1 11 u~ a11 l, of 1nile ail(l 

mor~ 01~ le detail i1l • 1,.o-i._· a an . ..___.._ - .. .,; .......... n ."'l~\_".~.,::.. ali<l a 1' a cl hi'"' 
test11:11on)· to 11 l)el· f 1 a h , J • ....._1 ' .. J . .._l 1 ... -,.. 111·1· 11t of 
1·unn1n~~ ,,·a te1... TJ1 y O'enet', 11 -· A i 1 lJa •a l I to 
t~e t_r1ke of th ·ra"""'' ai 11 , _ h ii· _ , "~"-6 1 1~ 111 tl1e 

....,.., in I ll n~ 111·e 

l i 
exi enc , l ut i11 bin] r ~, r ifi c "' r ::~ 'Li'..... 1 __ 1' a1,g 

t .A notice of tl1e animal founl• • •·h'" A..m • l . u lD 11! I 'fi 
- er1can I 11110 o13J1iCL1l lo -ic b, I il l 71 
_Probably IJot con1e under tl1c i ~·~ ~ v n. 

• 



n1:1sses of rocks fall in, ,vhich i11tcrrt11>t tl1e ll~•--~age IJclo,,·. f'aYc,, 
110,vC\'CI\ exist ,vl1c11 tl1c ::--trata. arc horizo11t:1l. 'l'lt(•ir oour:-c i:­
cl1:111~etl U)' joints or fa.11lts, iuto ,v11icl1 the cxc:l,·ating ,rntPr~ ha,·l' 
fo1111tl their "·a,· . 

• 

Tl1at these caves ,vcrc forrnccl 1)rior to the }ll)-.t1>liocn11c• f:l.n11:1 i-. 
cviclcnt from the f.1ct tl1t1t tllC)' co11l:1in it:-. rc111ai11s. 'I'hnt tl11.~.Y 
,vcrc not i11 existence }Jrior to tl1c llrift i~ 11rol1al1lt>. frf1tu t]1f! fa(•t 
that the.)' co11tn.in no re111tlins of life of au~• earlit•r 11erin,i ,o fnr n 
kno,r11, tl1011gl1 iu 011l~T t,,·o c:.1,es, in ,rirgini:1 :tnrl 1•(•1111-.J·l,·:iuia. 
l1t1,·c tl1e,· l)ec11 ex~t111i11c<I to th~ l>otton1. ~o agl•nt·,· is :1t l1n11d to . - . 
ncconnt for their cxca,·ation, co1111lara 1, le i 11 11ot l'lll'~' an,1 ,•flicien<'j' 
to tl1c tloocls sttt)1>osctl to l1n,•e 1na.rk:etl the cl«>~l' or tlui gl:1cinl 
l)Criocl, antl which I>rof. Da11u ascrilJcs to thl• ('l1n1n1,lni11 c1lo1·h. 
~\11 extrnortlinnrJ~ 11,1111bcr or rn11itll}· llo,, in~ ,,·tttt 1rs 11111"t hn, C' 

opcrn.tcll o,·cr a. grertt part of tltl' Southt•r11 8tates. s(_)JllC <,f thP111 
at a11 clc,·ntio11 of fiftec11 }11111clrctl feet n11tl oYct· (IH·rhaJ):-. t ,vo t h0u­
s:111cl) nbo,·e tl1e pre::,eut level of tl1c S<'U. .i\. ca,·c i11 th,• (~ni, 
Mou11tui11, 011 tl1c l{:1n:1wl1:1 ri,·cr, ,vllicl1 I cx1>l<11·c1l for thl'l!f' n1ilt•,. 
l1as ut len::;t that elevation. 

That n, territory cx:1Jeriencing st1cl1 con<lition" "·as s11italJle for 
the occ111)ntio11 of st1ch it fan11u ns tl1c tle1>o~it~ t•ontninc•d in tht•,,· 
ca,·e~ re,·eal, is not probable. Tl1e 111atcrial iI1 ,rhil'h t h1• l101u•s 
occ:ur i11 tl1e ~011th i:,; an imt)ttre limesto11e, l>eing mixccl ,Yitli tlIHl 

coloretl OJ' the rell soil which co,·ers tl1e surtlicc of tl1e groltncl. It 
i::-; rather soft but h:1r<le11s 011 ex1)ostu·e to the :lir. 

1'11c question then remains so ft1r unanswerecl a~ to ,r11clher a 
s11bn1ergencc occurrecl sl1bseqt1ent to the <le,clopment of tl1e 111):-.t­
})liocene ruamrualinn fi1una. rl'but some im1)ortn11t ch:1Dgc to(,k 
{)lace is rentlerccl l)robnl)le b)· the fact, that nearly all tl1c 11eotrc11>i­
cal t:r1>es of the tlnimalH ha:ve bee11 banklie<l fro1n our territor~'· 
a11cl the greater 1>art of tl1e s1>ccies of nll types l1a,·e l1ecome ex­
tinct. T,vo facts httve come tu1cler mv ol>servntio11 n.·liicl1 i11tlicate 
a 8llbsequent SU bmcrge11ce. .A series of ca,·es or 1,ortion::. of :l 

~inglc ca,e once existino- on the s011the~1st sicle of a rnngc of Io,v 
l1ills :1111ong the A..llegha~y mo11ntnins i11 ,,·yil1c Co .. ,~irginin. "·n-= 
f ouncl to l1n ,e bee11 re1no'\'etl U)' clen11<.lation. fr.1g111c11t.::. of tl1r-I 1ot­
to1n tletJosit onl,· remaini110- in fi~::;t1re"i nntl conca,·itie::;. :--e1>nratccl 
l)_,· ,·ario11s inter;·als from ::'1ch otl1cr. rfl1cse frag111c11ts )·iellle11 the 
remai11s of twent}' species of post1>liocene 1nnmmuli.1. * rI'hi::-clf1-

n11clation c:111 l)c nscrilJecl to loc-nl cat1scs. follo,vin!! ti :--nl,:::,iclcncc 
of t1ncertain extent. In n. ca,·e exn111ine(l i11 1.'c11ne~~<.'<' the t),~ifc­
rous cletJosit was i11 l)art t1ttachccl to the too,f of tl1c cl1amb1.•r. 
I<le11tical fo~sils were tnli:en fro111 tl1e floor. Thi~ 1nigl1t. 110,,·e,·eJ·. 
1Je a.cco11ntetl for ou locttl grounds. Tl1e isl~nlls ot' the en:::,tern 
}>ttrt of the We~t Inclies appe~tr to l1a,·e 1,ec11 'jt'l):lra~ecl l1y :ulJmt-r­
gence of l:1rger areas, at tlic clo~e of the 1>erio(l (lt1r1ng ,rhtcl1 the)· 

• i:-ee Proeeetl . .i.mer. Phil. Sot·. l~.i9. I il. 
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"re1'e inhalJited by po t1)liocene mammalia ancl l1ell . The cave. 
of Ano,t1illa include remains of t,vel·ve ,1e1~teb1'~tt . * of which even 
are m:mmalia of extinct s1Jecies, ancl se era] of tl1 l"lJn are of large 
size. These a1·e a ociatecl "rith two 1'ece11t . llecie.' of mollt1 cs 
T1.t1·bo piccl,, ancl a Titclorct nea1' 1Jitpcefo1·11i ·s. t A the e la1,ge ani-
mals no doubt 1'eqni1·ecl a mo1'e exten e(l te1·1·ito1·y f 01, then" tl}J}Jort 
than that 1'ep1·esented by the ►• 111all i la11d Angu • lti the1·e is eve1·y 
})1·obability t,hat the sepai·ation of tl1ese i le n ' took !)lace at a 
late 1Je1'iocl of time and 1)1·obt1bl)r ulJN q11ent to he p1'ead of the 
})ost1)lioce11e fa11na o, .. e1~ N 01·tl1 .1\..me1·ica.'' 

I tl1ink the 1·eade1· ,,·ill conclude f1 .. om tl1e fact P1·of. Cope so 
clearly pre ents, tl1at the . 11bterra11ea11 fauna. of thi cou11try does 
not date back of the Qt1aternary periocl. The e s1)ecie mt1 t bave 
lJeen created ancl taken 11p their abode in ti e e c. ,,e (1\iammoth 
Ca,•e ancl tho e of 1\iontgomery Count·--T· \ ·irgini,) afte1· the b1'eccia 

• floorll1g their bottoms a11<.l contn.i11ing the bo1J of Quat rnary a11i-
mal l1ad been de1)ositecl ; or el e migrat fro1 1 T r iary cave 
farther outh, wl1ich i 11ot 11 ·obable a it ha J ee11 pre,riou ly 

how11 that those blin I anllnal j1 I1abi i1 o- 1 11 • l 1n lia el)r die 
• on being expo eel to the ligl1t. (Briti l 1 • il - cl 'rt1. t~ cea, 1 

}). 313.) 

The case become rn 1ch i1n1 ] r , ,1 •11 c 1 . i '-""-··""1· tl e :1 e of 
the 1~oc1r in which the .... cl l► l1 1~0' 1 d otl ...... __ 1 c · ~ 11 1 i 11 :1d b) 
'cl1iOdte are , itt1at cl. 'Il1e A.l}J, ,_ .. _ .. '=' 1111 · v_i· i 1 tl Iic1dle 

Eocene ; consequently tl1c ea,,e , eoul 11 t ]ln, b 1 f, rr 1 cl u11til 
tl1e close of the Tertia1Jr. I-Jenee t} 1 1 of l cnv fau11a 
,Yere e,ridently createcl either at tlie cl of 'I r • ar)r, or 111ore 
IJI'obably the begin11ing ot· the ..... ~lla e1-.0 a1,y a. , , n j11 the late1· 
part of the Pliocene era there wa a11 le, ati 11 of l1ree tl1ousand 
feet in a. })art of the Island of 1 'iei y'' (Dana). We are therefo1·e 
led to conclude that the S})ecie, of the ub •r,,• .. ,1 .... 11ea11 fauna the 
,~orld o,·er are reee11t creat·ou, , l)robt bl;y· not ol er th.in the ex­
tinct mammal a ·ociated with man. 



THE MA DIOTII A T'E A~·D IT 1.·nABIT • . r 

1. ~ mnino- on the principle of e,·olution tha th uui111nl. 

were tleriYed from other pecie chmwcd hy rnigration fr rn th 
outer world to the new and tranrrc rco-ions of total <larl n 1 "· it 
• em evicleut that o-cologica.lly peakincr th . p ·i w n· :-wdcl nly 
formed, thouo-h lie chuno- may not haw h l'n wruwrht until :\ tr 

• veral thou a.ud o-en rations. c ordino- to the tloc·trin" , I' nntn­
ral election, by which animal pecie pa.'· from one i11to :1.11, th •r hy 

a o-reat number of minute ni.ria.tion , thi • time was no 1111! ·i<•nt for 
th production of even a pecie to n T nothiu~ of ·a g('Jlll. . Bnt 
the comparatiYely udden creation of the. c aY :miurnL afford., i 

cem to u , a Ycry tronrr arn11lll •nt for the th ory r 01 1' :md 
Hyatt of creation by acceleration and r 1tanlation: whi ·h ha· been 
fully . ct forth in thi • journal. The tron<Y}y m:irk cl d1arac:t l'f 
which eparate the e animal from their alli' in th . unlia:hl. an• 
ju t tho e fitting them for thefr case life nncl tho. which we w uld 
imao-ine would be the fir t to be acquired hy tllem on b~ill!! r ~­
moved from their normal habitat. 

On introducing the ,·dngless locu t, Rlwphidopliom mw:11/(lftt, 

into a cave, where it mu t live not under tone::; but by elingiuo- to 
the wall , it leg would tend to grow lono-cr i.t autennre and 
palpi would elono-ate and become more delicate orcr~111 of hearing 
a well as touch,* and the body would bleach partially out: a~ wt' 
find to be the case in R. subterranea antl stygia. The arabid 
beetle, Anopthalmus, extending farther into the cave, would lose 
its wings ( all ca Ye insects except the Diptera have no wings clytra 
excepted) and eye , but a nearly all the family are retiring in 
their habit the pecies biding under tone , it· form would uot 
undergo farther ·-triking modification. o with the blind arnpo­
dea, which doe not differ from it blind cong ner : which lh- • 
more or le in the twilight, except in it ~mtennre bel' rnin!! 
lon<Yer. The blind Aclelop , but with rudiments of eye , cloe not 
greatly· depart in habits from Catop , while on the other hancl tht• 
remarkable tugobiu of the Illyrian case,: which acconli1w to 

* After writing this article, all(l without knowledge of his Yiew". we turned to Darwin' 
Origin of pecies to learn what he bad to say on the origin of ca,e animal'-. He attii• 
bute their loss of sight to disuse. and remark : _,. By the time an animal ha re cheil, 
after numberless generations, the deepe;::t rccesse,1, rli,;n"e will on thi Yiew haYe morr. 
or less perfectly obliterated its eyes, and natural :::election will often have ctTe ·ted 
other changes, such as an increase in the length of the antenna> or palpi. as a compen· 
sation for blindness." 5th Amer. Eclit., p. 1-13. we arc glad to find our new~ a, to the 
increase in the length of the antenn:e and palpi compensating for the lo s of eye:oight. 
c onflrmed by 1fr. Darwin. 
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Schiodte spencls its life in crawling ten to t"·enty feet abo,·e the 
tloor o,·er the collunns forn1ed by the stalactites, to whicl1 11niq11e 
mocle of life it is thI·ot1gl1out perfectly t1clapted, is remarkably 
ciiff<'re11t from other Sil1Jl1ic1s. Its legs are ,·ery long and inse1·tcd 
far apart (the prothornx being remarkably long), with s1u1Jrisingly 
long claws, wl1ile the antc11nro, again, are of great leng-th and 
tlc11sely clothecl with hairs, mttking them 1nost delicate sense or­
gans.* So also are the limbs of the false scorpion, ancl the s1Ji­
(ler nncl })ill bug (Titanetl1cs) of remarkable le11gth. 

B11t the moclificntions in the body of the S1)irostreJ)hon are such 
tl1t1t many n1igbt cleem its aberrant characters as of ge11eric i1n1Jor­
tance. It lof!es its eyes, which its nearest allies in other, but 
s1nnller, caves possess, ::incl instead gains in the cle]jcate hairs on 
its back, "'hich e,iclently form tactile 01·gnns of great clelicacy; 
the feet are remal'kal)ly long, a,s also the antennre. Tl1ese ru·c not 
new formations but simJ)ly monifications ap1)areutlJ', b3r use or clis­
u-;e of org::111s l)rese11t i 11 the otl1er species. The aberru11t myrio-
1>ocl and Stngohins are paralleled b.)-the l)li11cl fish, an ani111al so 
tlifficult to classif-v, nncl so e,·iclently aclaptt>tl for its abocle in c11c1-
less c.larkncss. .1\ncl as au a<l.<litio11a l proof of t11e Yic,v l1ere take11 
that these cave ~i11i1nals are mo<lifiec.1 from 111ore or less allic(l S})~­
cies existing 011tsic.le of tl1e caves. "'e I1a,·e the case of the era"· 
fish, whose eyes (like tl1ose of the mole), are larger in the )'011ng 
tbnn adult, i11dicati11g its clescent from a SJ)ecies endowerl ,vith tl1c 
itic11lty of sight, while in the aclult the U}Jt)enclages are modified as 
tactile organs so as to 1nake up for its loss of eJresight, in ordc1· 
tl1at it may still take its prey. 

''re tl111s see tl1at these ca,-e a11imals are 1noclifiecl in various 
w:1J·s. some being blincl, others verJ· hai1·3·, others witl1 long ap-
11e11clagcs. 1\.ll are not modified in the same Wtty in homologous 
organs ; a.11otl1er argument in proof of their cle,c;cent from ancestors 

* Schiodte remark;, tllnt "it is 1litllcnlt to underotand the moue of lire of Stagobius 
troglod.11tes: or ho"- this :,;low nntl 1lefenceles:i aninlnl can escape being <lcvourcd hy tbe 
rnpid, pirntical Arachnid.ins, or 1ln1l n<lequnte support on colu1nns, for inhal>iling 
'"hich it is so manifestly construrte,l. \'te nre led in this respect to consider the iruleu­
nre. Whatever significance ,ve nttach to those enigmntical organs, we must admit tl1nt 
they nre organs of sense. in ,rhich vie,v an n11imnl hn¥ing them so 1uuch developed ns 
~tngobius, mu:;t pos<'e::;s u grent ad vnntnge over its enemies, if thei,e be only .\rncbni• 
<lnns. Its ca\1tious nnd slow prcigress. anrl its timid reconnoitring demeanor, fully 
indi<·atc that it i,, con;;cious of life being in pe-rpetunl clanger, and tbnt it endenvo1·s to 
the utmost to avoid that tlnnger. Darkness. which nl"·uys favors the pnr11ueJ more 
than the pursuer, comes to its aid, especially on the uneven excavntcll stu·fuce of tbo 
columns." 

• 
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,vl1ose hal)its ,·nriecl as their 011t-of-cloor ullics clo at {lrc1se1tt. 11:hl 
the)· l)ec11 stlecitlll,j· createcl for Rt1btcrr1lncn11 life. ,vc ~110111<1 l1n,·l' 

t'Xl)ectc(l a mt1ch greater 11nifor1ni.t)· in tl1e orga11s ncln1lti11g tl1c111 
to t1 c::r,·e 1 i t'e than we act11all,· fi11tl to be the t~1se . • 

.J.\..notl1cr fa<'t of interest i11 tl1is co1111crtion i~ tl1c <:irl·u1nst~111c<· 

tl1at these cn,·e s1)ccies bree<l slo,vly i bci11g remnrk:11>1)· 11001" i11 i11-

<li,·icl11:.1l.;;; tlie)' arc 11enrl5-· all ex:trcn1cl~· rare. Diel tlic~• 1,re,,cl n-, 
1111111ero11'::ll,· as their allies i.11 the ot1ter ,vorlcl the wl1ole race ,roulrl 

• 
})l"OlJnbl)• stm·,·e, as tl1e stl})})l)· of fooll eYcn fnr tbo-..e ,, hil 0l1 cl,) 

li,·e is ,,·011clerft1ll5· lin1itecl. 
It iH 110,v h:11ow1\ that animals inhal>iting t]1c :1l>)':-.~cs of l)ll' sl 1:1 :u·c 

often l1iglu3~ colorecl: ligl1t 1nust 1>e11etr:.1te tl1l1re: f<>r "·c 1~11<1,v tl1at 
"·ere the clark11ess tota.l tl1e:y ,voulcl l.>c colorless likP t l1e c·n vc in~t'Ct s • • 

Ii1 ,·ic'1.· of the 1n.1ny in11)ort~1nt qt1e::itions which arist• i11 rclati<Jll 
to ca,·c animals, and which l1a,·e l)een too i111r>crfcctl:y <li!',en,secl 
l1ere, ,,c tl'ust 11ntt1rn.lists tl1e wot·lcl O'\"Cr ,vill llc lccl to <•x11lorc 
cn,·es ,,itlI 11e,,· zeal, ancl rccor<l their discoveric9 "' ith n1i11ute11c:1s • 
.. \11cl tl1e greate::;t possil.>le regarcl to e:s:uct11css. 'l~hc ca,·es <>f the 
,,- est Inclian Isla11cls shot1ld first of all be careful I_,. e:s:1>lorerl • 
..,.\1:-o those of Brazil, those of t11e Et1st I11clies, a1Hl of Africa. 
'"l1ile fresl1 a11cl n1ost exteuclecl ex:plorutions of our o,vn :::\Ia.mmoth 
()a,·e sl1ot1lcl be made, l)e1·haps by a com111ission acti11~ un<ler go,~­
ern1nent or State nuthori°t)', in order that thC' mo::,t un1ple f:1cili­
ties mllJ' be afforcled l)y the parties owning the ca,·e. 
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S01rr:. twenty )'Cars ago, it ,yaR, tl1nt the •' I~ontlo11 ChnriYari" 
:-:.hot its sh:1fts of riclict1lc at a si110-i11rr 111011se 011 cx:l1il,ition i11 the 

i:::' ~ 

mctro1>olis. Tl111s l)11t npo11 the scent, tl1e firm of l'c)Oh: P,lia"W 
& Co., "·hose rnerciless l)o,,er is alike f enre<l b~· 1)l1iloso1lller an<l 
l)easant, '· went fo1·" the s]1owman UI1c.l l1is ·• 1>heno1])cno11/: 

Anu so hnrll "·ru; the pttncll-ing • 
..ind Fnch wns tue fu,.,,, 

That it quite put nn end 
To that muEicul 11tus ! 




