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~NTHROPOIJOGY,  on  one of its nulnerons sides, 

niarcl~es wit11 geology; ancl hence it is, no doubt, 

that  I, for many years a laborer very near tliis some- 

~vliat  ill-detil~ed border, liave been i11vitt.d lo ahsiat 

any friends and neighbors in tlie worli whicli lies 

before them during tlie association week. I liave 

the more cheerfully accepted the invitation, from a 

vivid recollection, tliat, when on a few occasions I 

liave come uninvited into this depart~ne~lt',  
lily recep- 
tion l ~ a s  beell so very cordial as to lead rrie to ask 
myself wllether the report,s wliich for many years 
(IS04 to 1880) I laid annually before my geological 
brethren did not derive tlieir chief interest from their 
antliropological Bearings and teacliings. 

I n  ISJS, a quarter of a century ago, I l iad the pleas- 
ure of reading to the  geological section of tlie 
associatio~i tlie first public conirnu~iication on the 
exploratior~, then in progress, of Urixham Cavern 
(more correctly, Brixl~am Windmill-hill Cavern) ; and 
as ally i~itcrest  connectetl with tliat paper lay en-
tirely in the evidence it confailiecl of tlie ino.icula-
tion and contemporarieity of human industrial relics 
of a rude character, with remains of certain extinct 
mainmals, I purpose on tliis occasion to lay before 
the department a few thoughts, retrospektive and pro- 
spective, wliich may be said to radiate fro111 tliat ex- 
ploration, confilling myself nlaii~ly to South Devon. 

Probably nothing will better show the apparent 
apathy and scepticism with wliicli, up  to 1858, a11 
geological evidence of the antiquity of rnan was 
received by British geologists generally, than the 
following state~nent of facts :-

About the beginni~ig of t,he second quarter of the 
present century, the late Rev. J, AIacErlery made 
Kent's Cavern, or Iient's Hole, near Torquay, famous 
by liis resea~.ches aild discoveries there. H e  not only 
found flint implemerits beneath a thick coliti~iuous 
sheet of stalagmite, but, after a niost caref~ll arrd 
painstaliing illyestigation in the presence of witnesses, 
arrived at the conclusion that the flints " were tlepos- 
ited in their deep position before tlie creation of the 
stalagrnite " (Trans.Deuon. c~ssoc., iii. :3:3O) ;ant1 wlien 
i t  wassuggested by the Itev. Dr. Bucliland, to wlioni he  
at  once and without reservalion co~iiinuiiicatecl all his 
discoveries, tliat "tile ancient Britons liacl scoopecl 
out ovens in .the stalagmite, and that tlirougll tliern 
the knives got adnlission to the ' cliluviurn,' " lie re- 
plied, "I an1 bold to say that in no illstance have I tlis-
covered evidence of breaches or ovens in the floor, but 
one continuous plate of stalagmite diffnaed ~uiiforoily 
over tlie loani " (Ibirl., 12. 334). IIe aclded, " I t  is 
painful to  dissent from so high an  authority, nnd 
rriore particularly so from my concurrence ge~~era l ly  
11his views of the phenomena of these caves, which 

three years' personal observation has in almost every 
instance enablecl rue to verify" (Ibicl., 11. 938). 

I t  is perhaps not surprising that  Dr. Uucliland, 

1 Acldrcss by \ \ 7 i ~ , ~ r a ~ P ~ ~ ~ ~ ~ d ~ d ~ ,F.IL.S.,F.C:.t?.,vicc-presi. 

one of the leatlirig geologists of his day, should be 
too tenacious of liis opinion, and feel too secure in 
11i.i positioli to yielcl to tlie dtatenlents artd arguments 
of his co~nparatirely yowig friend, MacEnery, then 
scarcely linown to the scieritific world. 

That the position taken by Buckland retarded tlie 
progress of truth, and was calculated to chccl~ the 
artlor of research, is apparently certain, and much 
to be regretted. Uut it should be reniembered, tliat, 
at least as early as 1519, he taught that 'L the t,wo 
great points . . . of the low antiquity of the llurnan 
race, and the universality of a recent deluge, are most 
satisfactorily confirmed by every thing that has yet 
bee11 brought to light by geological irivestigations" 
(Viniliciae geologicae, p. 2-1); that early in 1&22 lie 
reiterated arid empliasized these opinions in liis fa- 
11ious Kirkclale paper (Phil.t ~ a n s .  for 1522, pp. 171- 
28(5), wliicll t he  Royal society 'crowried with tlie 
Copley medal' (Qucwt. jov,riz. geol.  soc., 701. xiii. 
11. xsxiii.) ; t,liat ill 1523, hnvi~ig amplified and reviacd 
this paper, lie published it as an independent quarlo 
volunie under tlie attractive title of ' Ileliquiae 
dil~lvianae,' of ml~icll lie issued a second edition in 
1824; and that though his accjl~aintatlce with Kent's 
Cavern was much less intimate than that of Mac-
Er~ery,  lie iievertlieless was, of tlie two, tlie earlier 
worker there, and, in fact, had discovered a fliut im- 
plement in it before JTacEncry had ever seen that or 
any other cavern, -the first tool of the kiiid found 
in any cavern, it is belie~ed, and whicl~ ill all prob- 
ability was met will1 untler circumstances not in con- 
flict mitt1 liis published opinion oil the low antiqrlity 
of man. I confess that uncler such circnmsta~~ccs,  
liurnan nature beiiig what it is, the liue followed by 
Dr. Bucliland seems to me to have been that which 
most men mould have pursued. 

I t  mas, at any rate, the lint: to nliicli he  adhered 
as late, a t  least, as 1887; for in Iiis well-known 
'Bridgewater treatise,' published that year, after de- 
scribi~igliis visit to the caverns near LiBge, famous 
througli the discoveries of Dr. Schnlerli~ig, he saitl, 
"The human bones found in these caverns are in a 
state of less decay than those of tlie extinct species 
of beasts: they are accorripa~iied by rude flint knives, 
and other instraments of flint and bone, alld are 
probably derived from uncivilized tribes that in-
habited tlie caves. Some of tlie human bones may 
also be the remains of individuals, who, in more re-
cent times, have been buried in such co~~ven ien t  
repositories. &I.Schmerling . . . expresses his opin- 
ion that these llama11 bones are coeval with those of 
the quadrupcds of extinct species, f o ~ ~ n d  with them, 
-an opinion from wliich the author, after a carefltl 
examination of M. Scliinerling's collection, entirely 
dissents " (Op.  c i t . ,  i. 602). 

I t  may be doubted, Iiowever, whether his faith in 
these his early conr~iclions remained unshaken to  
the end. I liave frequently been told by one of his 
contemporary professors a t  Oxford, who Bnew hirrl 
i i~ti~nately,that Buckland shrank from the task of 
preparing for the press new etlitions of his 'lleliquiae 
~1ilnvi:~li;~e liis treatise.' ' The' and ' Briclgewaterdent of Lhc scetion of a~~Ll~ropo!ogyoi' 111~I:l.iti~I~ i ~ ~ t i u c i a t i o ~ ~  

for the a i v a n c e ~ ~ ~ e n t  From A'alure. work,' lie said, 'would be, not editill$, but re-writing.' of bciencc. 
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Mr. MacEnery intended to p1111lisli his ' (::tverii 
researches' in one volume qnarto, illnstrateil with 
thirty plates. In  what appears to hnve bee11 his 
second prospectus, unfortunately not dated, he  said, 
"The limited circulation of worlts of this nature 
neing by no means equal to the expenses attendant 
on tlie execution of so large a s~r ieq  [of plates], tlre 
author is obliged to depart from his o1,iginal .pla~i, 
a r ~ dto solicit the support of those who may feel an 
int,erest in the result of his researches." 

Tlrere is reason to believe that  at least twenty-one 
of the plates were ready, and that the rough copy of 
much of Iris manuscript was written, but t l ~ a t ,  tlio 
support lie solicited not being fortlicoming, tlie idea 
of publishing had to be abaridoned (see Trans. 
Deuon. USSOO., iii. 198-201 ). 

I n  1840 Mr. R. A. C. Austeu, F.G.S. (now Godwin- 
Aasteu), read to the Geological society of London 
a paper on the bone-caves of Devonshire, which, 
with sorrie amplificnt,ions, was incorporated in Elis 
memoir on the geology of tlie soatlr-east of Devon-
shire, printed in tlie transactions of tlie society in 
1842 (2d ser. vi. 4!33-$80). Spealiing of his own re- 
searches in Kent's Cavern, he said, "IIunian re-
mains, and worlcs of art, such as arrow-lieads and 
knives of flint, occur in all parts of the cave, ant1 
tllrougllout tlie entire thicliness of the clay; and no 
distinction fonnded on conrlition, distribution, or rela- 
t,ive position, can be observed whereby the 11111nan can 
be separated from t l ~ e  o t l~errelirfuiae" (Ibitl . ,  p. 444). 

He added, "illy own researches were co~lstarltly 
conducted in parts of the cave which Ilad never been 
disturbed, ant1 in every inftance the bones were pro- 
c~u,eilfrom beneath a tllick covering of stalagmite. 
So far, then, tlle bones and worlcs of nian must have 
been introduced illto the cave before the fiooring of 
stalagmite had been formed " (Ihi~l. ,p. 440). 

Thongll these ittiportant and emphatic statements 
Tvere so fortrtnale as to be comrniLted to the safe 
keepinq of print with but little dclny, and urltler tlle 
most favorable circurustances, they appear neither 
to have excited any interest, nor, iudeed, to have re- 
ceived nulch, if any, attention. 

I n  IS40 the Torquay natural liistory society ap- 
pointed a committee, consistir~g of Dr. Battersby, 
Mr. Vivian, anti ~nyself,-all tolerably familiar with 
the statenierits of Mr. RlacEncry and Mr. Austen,- 
to niake a few diggings in Kent's Cavern for t l ~ e  
pnrpose of obtaining specimens for their mnseum. 
The work, tliougli more or less desultory and unsys- 
tematic, was by no rneans carelessly done; and the 
conlmittee were unarrimously and perfectly satisfied 
that the objects they net with hat1 been deposited 
a t  the same time as the matrix in whicli they were 
inhumed, A t  the close of their invejtiqatinn they 
drew np a report, which was printed in the Torquay 
directory for Nov. 6, 1540 (see Dms. Deuoiz. nssoc., 
x.  162). I ts  substa~lce, enibodied in a paper by Mr. 
Vivian, was reat1 to tlie Geological society of London 
on &lay 12, 1817, as well as to the British associa- 
tion in tlie succeeding J u n e ;  arid the fol1oaring ab- 
stract mas pri~rtcil in the Xeport of tlie association 
for tlint year (13. 731 :-

"TI1e importnnt point t l ~ a t  we have establisl~ed is, 
l l ~ a t  relics of I~unran art are found h~ i i ea t l~  flle lur- 
brolien floor of stalaqrnite. After tal,inq every pre- 
caution by sweepir~g tbe sxirf~cr, and esainininq 
most minutely vhether there were any traces of the 
floor having heen previouslv disttubpd. we broke 
tll~ongli the solid stalagmite in three tlifferent patts 
of the cavern, and in each iurtance found flint kni~eq.  
. . . I n  the spot where the most Iiiqllly finished 
specimen mas fonnd, the passace was so low that i t  
was extremely d~ffionlt, witli qnarrymen's tools and 
good worlanen, to break through tlie crust; and the 
supposition that it had been previously disturbed is 
impossible." 

I t  will be borne in mind that the same paper was 
read the month before to the Geological eociety. T11e 
council of that body, bei~lq apparently nnprepared 
to print in their &un~ter11/ joztrnnl the statements it 
contained, contented the~nqelves witli the foilowing 
notice, given liere in its eritiretv (OD.c i t . ,  iii. 833):-

" 'On  Kent's C a v ~ r n ,  near Torquay,' by Mr. Ed- 
ward Vivian. - In  this paper an account was given 
of some rerent researches in that  cavern h v  a corn- 
mittee of the Torquay natural history societv, dnrinc 
which the bones of various e v t i ~ ~ c t  species of ani~nals  
were fonnrl in several situations." 

I t  nil1 be ohserved that the 'flint Itnives' were 
litterly isnorrrl, -a  fact rendered the more signifi-
cant hy the following announcement on tlie wrap- 
per of tlie journal: "The editor of the Qunrt~rl?/  
joti~nr/li~ tlirected to make it lznown to the public 
that the authors alone are responsible for tlie facts 
and opinions contained in their respective papers." 

S11c1i. briefly, mere the principal researches i n  
Kent's Cavern, at  inter^ als from 182.5 to 1847. Their 
reception was by no means encournqing: Mr. Mac- 
Enery, after ilicrlrrinq verv considerable eupenpe, 
mas under the tiecewity of abandoninq tlle intention 
of pnbl ish i~~q Mr. Anqten's his 'Cavern researclles;' 
paper, though printed unahridgeti, was given to an  
apathetic, uabelieviriq norltl. and was apparently 
withont effect; ancl Rfr. Vivian's paper, virtually 
tbe report by a cornmiftee of ~vlrich he  was a meni- 
bcr, was cut down to four lines of a liarmless, unex- 
citing character. 

For some vears nothing occurreil to brealr the 
quietude, which, bnt for an unevpected discovery on 
tlle southern shore of Torbay, would probably have 
rcmaine(1 to this day. 

Early in 1859 the worltmcn eneased in a limestone- 
qnarry on Windmill 11111, overllanqinq the fishing 
town of Brixharn in Sonth Devon, broke unexpect- 
edly a hole through wlrnt proved to be tbe roof of an 
nnlinon 11 and unquspected cavern. I T isitecl i t  vet y 
soon after tbe ili-covery, and sectued to inyself tbe 
refusal of a lease, to include tlie r ~ g h t  of explor ation. 
As tlie story of this cavern has been told at  some 
lenqtli elset~here (see Phil. trans., rlxiii 471-5723 or 
Trans. Deuon. a\soc., vi. 775-S5G), it will here suffice 
to say, that at  the instance of tlre late Dr. H. Fnl-
coner, the eminent paleontologi,t, tlle subject was 
talten 1111 rely cortlially by the lioyal and geological 
societies of Loridon, a cornmiltee was appointecl by 
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the latter body, tlie exploration was placetl under tlie 
superintender~ce of Nr. (now I'rofessor) Prest\ricli 
and myself, itlld, being the only resident ~ireirrbcr 
of the committee, the actual superi~ilendence fell of 
necessity to me. 

Tlie follo~virig facts connected with this cavern 
were, no do~lbt,  influential in leading to the decision 
to have i t  explored : -

1. I t  was a virgin cave wllicll had been hermetically 
sealed during an iricalculably long period, the last 
previous event ill its history being the introduction 
of a reindeer antler, fonrid attached to the upper sur- 
face of the st;tlagmitic floor. I t  was tl~erefore free 
frorn tlie objection, urged sorneti~nes against Kent's 
Cavern, tha t  having been l i~iown from time imme- 
morial, and up to 1825 always open to all comers, i t  
liad perhap3 been ransaclred again and again. 

2. I t  was believect, and i t  proved, to be a colnpar-
ativelg very small cavern; so that its cotnplet,e ex- 
ploration was not likely to require a large expeiiditt~re 
of time or of ntoney. 

I t  will be seeri that  tlie exploration was placed 
lurder circunrstances n-~ucli more liltely to cor~imar~d 
attention than any of tliose ~vhicli had preceded it. 
I t  was to be carried on under tlie auspices of the 
Royal aiid Geological societies by a conitnittee con-
sisting of Mr. S. EI. Beclrles, Mr. (:. Busl;, Her. It. 
Everest, Dr. H. Falconer, Mr. Godwin-Bustell, Sir 
( 2 .  Lyell, Professor Owen, Dr. J. Percy, Mr. J. Prest-
wich, Professor (now Sir A. C.) Itatnsay, and myself, 
-all fellows of the Geological society, arid almost 
all of them of the ltoyal society also. 

I t  was impossible trot to feel, lirrmever, tliat the 
niode of exploration inust be such as woi~ld not 
merely satisfy those actually engaged in tlie worli, 
but such as mo~tld cor~lnlalrtl for the results wlrich 
might be obtained the acceptance of the scientific 
world generally. Hence I resolved to have rlotlii~lg 
whatever to do with ' t r ial  pits' here and there, or 
with shafts to he sunlc in selected places, but first to 
examine and remove the stalagmite floor, t l~eli  the 
entire bed immediately below (if not of inconve~lierit 
depth), horizontally tl~roughout the entire lengtli 
of the cavern, or so far as practicable; this accoln- 
plished, to proceed in like manner with the next lower 
bed; aiid so on uiltif all the tlrptrsits 11ad bee11 renio~ed. 

Tliis tnetlrod, uniformly followed, was preferable 

to any other, because it would r e ~ e a l  the general 


The work was begun in July, 1S5S, aild closed a t  
the end of twelve months, when tlie cavern had 
practically been completely einpticd. 911 oficial re- 
port was printed in tlie Pltilosophicnl transnctioi~s 
for 1873, and all t l ~ e  specinlens have been handeci 
over to the British museum. 

The paper on tlie subject mentioned a t  the  begin- 
ning of this adclress was read in September, 1858, 
during the riieeti~ig of the association at  Leeds, when 
I hati tlie pleasure of stating that eight flint tools 
had already been f o ~ ~ r i d  in various parts of the cav- 
ern, all of t l len~ inosculating with bones of nlanl-
rnalia, at  depths varying from 11irie to forty-two 
inches ill the cave-earth, on which Iny a sheet of 
stalagtnite from tlrree to eight inches tliick, and har-  
ing within it and on it relics of lion, lrye~~zt, bear, 
marnnlotlr, rl~inoceros, and reindeer. 

I t  soon became obvious tlrat the geological apathy 
previously spolten of had been rather apparent tlian 
real. I u  fact, geologists were found to have beer1 
not so mr~cli d is i~rc l i~~ed ofto entertain tlie q u r s t i o ~ ~  
lunrnall at~t~iquity ofas to doubt tlie trust~%~orthiness 
t,lie evitleuce mllicl~ liad preriously been offered to 
thein on the subject. I t  was felt, moreover, that the 
Brixllarn evidence made it worth while, and indeed 
a duty, to re-exanline that  from I<etit's Cavern, as 
well as that said to have been met with in river- 
cleposit,~in tlie ralley of the Sonilne and t~lsewliere. 

T l ~ efirst-fruits, I believe, of tliis a\val;ening, was a 
paper by Mr. Prestwich, read to tlie IZoyal society, 
May 26, 185'3, on the occurrence of flint implements, 
associated with the remains of aui~nals of extirict 
species in beds of a late geological period, - in  
France at  Arniens and Abbeville, arid ill England 
at  Hoxrie (Phil. trnns. for 1860, 1)p. 277-317). This 
paper co11t;tins explicit eviclel~ce that  Uiixham Cav- 
erii liad had no stnall share in disposing its author 
to undertalre the investigation, wl~ich  adcled to liis 
own great reputation, and rescued $1. Uoucher de 
Per t l~es  frorn undeserved neglect. " I t  was not," 
says 3Ir. Prestwich, " until I had myself witilessea 
the conditions under which these flint irnplements 
had beell forind at  Drisliatn, that I became fully 
impressed with tlie valitlity of the doubts thrown 
upon tlre previously prevailing opinions with respect 
to suc11 remaills in caves " (01,.cit., 280). 

Sir C. Lyell, too, in liis address to the geological 
section of tlre British asqociatio~~,at  Aberdeen, it1 

stratigrapllical ortler of tlie tleposits, with the a ~ n o u ~ t t  Septeinbel., 189'3, said, "Tlle facts recently brougllt 
arid direction of such ' dip ' as they rnight have. as to liglrt du~, ing  the systematic investigation, as re- 
well as mry variations ill the tliicli~~ess of the beds; ported on by Dr. Falconer, of the Brixliarn Cave, 
it would att'ord the only chance of securing all the must, I tl~inli, have prepared you to aclurit that  scep- 
fossils, and of thus ascertaining, not only the  differ- ticis111 in regard to the cave evidence in favor of the 
ent kinds of anirrials represei~tetl in tlie cave, but antiquity of Inan l~a t l  previously been pushed to an 
also tlie ratios wl~iclr tlie tlurrib~rs of iirdivitluals extreme" (Report Urtt. ussoc., 1S59, trcots. sects., 13. 

of the various species bore to one another, as well 93). 
as all peculiar or noteworthy collocations; it would I t  is probably uriiiecessarg to quote further to sllow 
disclose the extent, character, and general features lrow very large a share the exploration at  Brislraln 
of the cavern itself; it mas uii~loubtedly the least had ill impressing the scientific world generally with 
expensive niode of exploration; and it would render tlie value and i~iiportarice of the geological evidence 
it allnost impossible to refer bones, or indications of man's antic(uity. Tllat imprcssior~, begun, as we 
of human existence, to wrong beds, depths, or asso- have seeri, in 1858, has 1101 o~l ly  la-ted to the present 
ciations. day, hut has probably not yet culminated. I t  has 
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produced numerous volumes, crowds of papers, count- 
less articles in reviews and niagazines, in various 
countries; ant1 perlinps, in order to show liom very 
popular t l ~ e  subject became alrl~ost illinicdialely, it is 
oillg necessary to state that Sir C. Lyell's jiveat work 
on the 'Antiquity of man '  was publisl~ecl in Feljru- 
ary, 1863: the  second edition appeared in the follow- 
ing April; and tlle third follonred in tlie succeeding 
November, -three editions of a bulky scientific work 
in less than ten months! A fou r t l~  edition was pub- 
lished in May, 1873. 

Few, it may be presurned, can now doubt tallat those 
who before 1868 believed that our fathers had under- 
estimated hnrrtan antiqnity, and fought for their be- 
lief, I i a ~ ~ e  Nevertheless,at  length obtained a victory. 
every anthropologist has doubtless, from time to time, 

"TIeard the dif tant  and raixlom g u n  
That tlie foe was ~ u l l e n l y  firing." 

The 'foe,' to speak n~etaphorically, seems to consist 
of very irregular forces, occasionally unfair but never 
d;tngerous, sornetinles very atnusing, and frequently 
but badly armed, or witl~outn?q/ real arnlor. The 
Spartan law ~vhicli fined a citizen heavily for going 
into battle unarmed was probably a very wise one. 

For example, and dropping a metaphor, a pamphlet 
pul)lialled in 1877 contail13 the following passage: 
"Wit11 regard to all these supposed flint irnplen~e~its 
and spear-arid arrow-heads found in various places, 
i t  may be well to mention here the frarlli confessioil 
of Dr. Carpenter. B e  llas toltl us from tlie presiden- 
tial chair of tile Royal acadeniy that ' no  logical proof 
can be adduced tliat the peculiar sliapes of t l i ~ s e  flints 
were given them by llurllarl hands ' " (see ' Is the 
booli wrong? a qups t io~~for sceptics,' by Hely R. 
A. Smith, p. 26). 'I'lie words ascribed to Dr. Carpen- 
ter are put within invertetl comtnas, and are the 
whole of tlie quotation from him. I x a s  a good deal 
~rlystified011 first reading them; for while it seerlied 
lilcely that the president spolten of was tlie well- 
known ~nenlber of this association, Dr. W. B. Car- 
penter, it was dificult to account for his being in t l ~ e  
presidential chair of t l ~ e  Royal academy, and not easy 
to u~~<~:rs tand to~vllat  the Roy:tl academy had do 
with flint inlplernents. A little search, Iloxvever, 
sl~owed that  the address which Dr. W. IJ. Carpenter 
delivered in 1872 from the presiclriitial chair of, not 
the Itoyal academy, bnt the British association, con- 
tained the actual words quoled, followetl irnnlediately 
by otllers ~vllich the autlior of the parllplilet found i t  
inconvenient to include in his quotation. Dr. Car- 
penter, speaking of ( comlnorl sense,' referred, by way 
of illustrstiol~, to t he '  flint implements' of the Abbe- 
ville and Amiens gravel-beds, and remarked, "No logi- 
cal proof can be adduced that tlie peculiar sliapes of 
these flints were given to the111 by hurnanhands; but 
does any unprejudiced person now doubt it ? " (Re-
p o ~ t1Mt. assoc., 1872, p. lxxv.) Dr. Carpenter, after 
some further remavks on the ' flint iniplen~ents,' con- 
cludetl l ~ i s  paragraph respect ing them wit11 the follow- 
ing words: "Thus mliat was in the first instance a 
matter of discussion, ha3 now become onc of those 
' self-evident' propositions ~v l i i c l~  clai~u the unl~esi- 

tating assent of all whose opinion on the subject is 
entitlet1 to the least weight." 

I t  callclot be doubted, that, taken in its entirety 
( t l ~ x tis to say, talien as every lover of trutli and fair- 
ness should arid would take i t) ,  Dr. Carpenter's para- 
graph n~ould produce on the mind of tlie reader a 
Yery d i f fere~~t  effect from t,llat likcly, and no doubt in- 
tentled, to be produced by the mutilated version of it 
given in the pamphlet. 

A second edition of the pamphlet has been given 
to tlie world. Dr. Carpenter is still in the presiden- 
tial chair of the Royal academy, and the quotation 
fro111 his address is as cor~veniently sbort as before. 

I t  rvould be easy to bring together a large iinmber 
of similar modes of ' defe~iding the cause of truth,' 
to use the words of the pamplilet just noticed; but 
space and time fo~,bid. 

1callnot, llowever, forego the pleasure of introdu- 
cing the follo~vir~g and probably novel expla- reccnt 
rlation of cavern phenomena. I n  1832 my attention 
was directetl to two articles by orie and the same 
writpr, on ' Bonc-cave pheirornena.' Tlie writer's 
theme was professedly the Victoria Cave, near Settle, 
Yorksliire, n~hic11 he says mas all old Itoman lead- 
mine; but liis remarks are irlterltled to apply to bone- 
caves in general. I Ie  talies a rery early opportunity, 
in the second article, of stating that '' we shall have 
to talte care to distinguisll between what is truly in- 
dicated in the ' science ' view frorn what are purely 
imaginary exaggerations of its natural and historical 
pherlorncl~a;" arid he  110 doubt believes that he has 
taken t l~ i s  care. 

"We  have now," ho says, " t o  present our own 
view of tbe Victoria C a ~ c  and the pllenornena colt- 
rlectcd with it, prelnising that a great Illany of the 
old mines in Europe were openetl by Phoe~~ ic i an  
colonists and metal-worliers a thousand years before 
tlle Itornans Iiad set foot in Britain, n l~ i c l i  accounts 
for the various floors of stalagmite found in lnost 
cares, and also for the variety of groups of bones 
erribedtled in them. Tile anirnals representetl by 
them, w11en living. were not runniliq wild about the  
Ilills, devouring each otller, as scicnce rneli suppose, 
b ~ ~ ttlie uieful ausili:~ries and trained drudges of the 
miner.; in their ~vorl;. Some of them, as the bear, 
had simply heen Iiunted, arid used for food; and 
others of a fierce character, as tlle hyena, to frighten 
a ~ ~ dkeep ill awe the native Britons. Tlie litrger 
species of manlrnalia, as the elephant, the rhino- 
ceros, and liippopotan~u*, a ~ i d  bcasts foreign to the 
country, the Romans, iio less than tlle Plloenicians, 
Ilatl every facility in bringing a ~ i t h  them in their 
fillips of coni~nerce from C:trthage, or other of the 
Afl,ican ports. Tllcse, \\-it11 the native horse, ox, 
and stag, which are always found in  larger nun~bers  
in the caves than tlie remains of foreign animals. all 
worked peaccfully togetl~er in the various operations 
of the mines. . . . The llippopotamus, al thougl~ 
amphibious, is a grand beast for heavy worlc, s u c l ~  as 
minine, quarrying, or road-malri~lg; and his keeper 
wonlcl take care that he  was comfortably lorlgecl in 
a tank of water dnring the niglit. . . . Tlic phe- 
noinena of the Victoria Cave lead-mine differ in no 
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mat,erial respect. from those of hundreils of others, According to the first, "an ent,ire left hind-leg of 
~ r l ~ c t l ~ e rof lead, col~per. silvcr, or \vo~~licd Til,sus s~it~laeus lying al)ovo llle i n c ~ . u ~ t a -  i r o ~ ~ ,  in was f o ~ u ~ d  
IZoliial~ anil p~.e-Roti~al~ tiori of st,alagmite wllicll co~c led  tlie bones of other tilt~es in a11 1)arI.s of Eurolie. 
I t s  t.unnels ]lave all been regularly qaxmiecl and extinct species ant1 the cal~veil flints" (p. 52). 
mined, not b?/ a n c i r ? ~ tsects, but by the hands of his- I t  is only Ilecetsary, it1 reply to this, to repeat mhat 
toric man. Double openings have becli lui~de in has been already stated: qll the bones of c;~ve-bear 
every case for convenient ingress and egress d ~ u i l ~ g  foulicl in the caver.11 were in beds below the stalag- 
the process of excavation. I t s  roadways had beerr 
levelled, and liolesn~aile up  with breccia, gravel, sand, 
and bones of beasts that had succumbed to toil, on 
~vllich sledges, trolleys, and wagons could glide or 
run. . . . Near the entrance inside Victoria, Cave 
were found the usnal beds of cliarcoal, and tlie 
hearths for refining the metal; wliile close by, on 
tlre Iiillside, mag still be seen t l ~ e  old liilns in mhiclr 
the men ' roasted' the metallic ores, and bnrnetl Iinic." 

Yl~oald any one be ilisposed to ascribe these arti- 
cles to some master of t l ~ e  art of joking, it need only 
be replied that they appcmed in a religious jo~u.11a1 
(7%e chnmpioiz ~f the ,/kith ngainst czir~enti??.ficlc.lit?j 
for Apl,il 20 and Mag 11, 1882, vol. i. pp. 5 & ~ d26), 
with the ~vriter's name appended, and that I have 
reason to believe tlley were writte11 seriously and in 
earnest. 

I t  has been already intimated that Rrixl~am Cavern 
has secured a sonrewh:tt p ~ o n ~ i n e n tplace in liter-
a t w e ;  and it can scarcely ire neeclfnl to add t l ~ a t  
sorne of the printetl statements respecting it a1.e not 
quite correct. Tlle fo l lowi~~g instances of illaccuracy 
may be talten as samples: -

The late Professor Ansted, describing Urisliam 
Cavern i11 1861, said, " I n  tlre micldle of t l ~ e  cavern, 
under stalagmite itself, and actually entar~gled with 
arl ant,lcr of a reindeer arid the I~olies of the great 
cavern-bear, were found rude scull~turecl flints, such 
as are l;r~on,n to l ~ a v e  heen w e d  by savages in lr~ost 
parts of the world " j" Geological gossip,' 11. 209). 

To  be ' ental~gled one' ~ v i t l ~  anothcr, the antler, 
tlre borres of the cave-bear, and the flints, mast l ~ a v e  
been all lying together. As a nlattcr of fact, 11ow- 
ever, the antler was on tlie upper surface of t l ~ c  sheet 
of stalagmite, while all the relics of the cave-bear, 
and all the flints, wel,e in de t~i ta l  beds belon t l ~ a t  
sheet. Again: the flir~ts nearest t l ~ e  bear's bones in 
qut,stion were two in ~ ~ a ~ r i b e r :  they were twelve feet 
south of the borres, and fifteen i ~ i c l ~ e s  less c l e~p  in 
the bed. Tliere was 110 approacl~to e~~tanglemer~t .  

Slrould it IJC suggested that  it is scarcoly necessary 
to correct errors on scier~tjfic questions in worlis like 
'Geological goslil~,' profuss,eclly popular and intend- 
ed for the ~rrilliorl, I sl~ould venture to express the 
opinior~ that the strictest accuracy i u  specially re-
quired in such boolis, as tlie great majority of tlicir 
readers are entirely a t  the mercy of the compilers. 
Those wEro read scie~rtific books of a 11igl1er class are 
much more capable of taking care of tlrenlst~l~es. 

I'rofessor Anstecl's slip foulldits  Tray into a scielr-
tific journ:~l, where it was rnatle the ba.sis of a specu- 
lation (see G'eoloqist, 1801, p. 2-10). 

T l ~ emost reccr~t noteworthy irracc~iracies co1111ect- 
ed ~vit.11 this farnous cnverll are, so far ais I aIn aware, 
two in the English edition of Prof. N. Joly's ' N a n  
before metals ' (1283). 

mite. 
The f o l l o ~ ~ ~ i n g  quotation from the same wol,lr con- 

tains the second inaccuracy, or, more correctly, g~ ,oup  
of inacci~racies, rnel~tioned above: "We may mcntior~, 
amongotl~els,the cave a t  Brixham, wllere, associated 
wit11 fragmerits of rude pottery, and bones of extinct 
species, heaps of oyster-shells and other salt-wafer 
n~ollt~sl;soccur, as veil as fislr-bones of tlre genus Sca- 
rus" (p. 104). 

T am afraid there is rio wily of dealing with tliis 
pamgrapll except that of meeting a11 its s ta terne~~ts  
wit11 unqualifird c1eni:~Is. In  fhort, Br isha~n Wind- 
mill-l~ill C ;~ve r l~  co~rtained no pottery of any 1ri11d 
whatever, not a single ogsler-shell, nor even a solita1.y 
bone of any species of fish. One cortlmon linll?et-
shell was the o~i ly  relic of a marine orgallibm inet 
mitll in the cavern. 

As already intimated, the rrsnlt of the researcl~cs 
at  1:ristiarn quiclienetl a desi1.e to re-esarnilie t l ~ e  
Iicnt?s Cavern evidence; and this received a co~lsitl-
erable s t imuh~s  from the p~tblication of Sir C. Lyell's 
'Br~tiquitg of man '  ill lS(i3. Having ill tlie niean 
time ~rlatle a careful survey of tile cavern, arid ascer- 
tained t11at tllere v a s  a very Imge area in wl~icll tlie 
deposils vere  certail~ly intact, lo say n o t l ~ i l ~ g  1111-of 
suspected bra~~cl les  \rliich ill all probability ~voulcl 1)e 
discovered during a thorough alicl s~sternatic explora-
tion, I liar1 :u,rived at  t l ~ e  cor:clusion, that, taking t l ~ e  
cavern at  its B~~o lvn  dirnen~ions merely, the cost of 
an invesligatio~~as cornr~lete as that  at  Grixlia~u 
vould not be leps t l ~ a n  f1,000. 

Early in 1864 1suggested to Sir C. 1,yell that an ap- 
plicat,ion slronld be made to the British association, 
during l.he nleeting to be held at  Bat11 that year, for 
t,lie al)poi~ltment of a committee, witlr a g ra r~ t  uf 
money, to  make an exploretion of Kent's Cavern ; 
and it was decitled that 1 slloulcl take the necessa1.y 
steps in the ~natter.  The ~11~opcisa1 being cordially 1.c- 
ceived by the colnn~ittec of the Geological sect,iol~, 
and well supported in the con~mittce of recon1me11tl:t- 
tior~s,a c o n ~ ~ n i t t e e - c o ~ ~ s i s t i ~ ~ gof Sir C. Lyell, Mr. 
J. Ev;tns, 311.. (rlow Sir) J. Lubbocl;, P~.of.J. Phil-
lips, hlr. E. Vivian, and nryself ( I~or~ora l~lc  secrclal,y 
arid reporter) --was appoirrted, with 1 0 0  pl:~ced ttt 
its disposal. Mr. G. I3nsk was addecl to the conk-
mittee in ISGU, Mr. W. Boyd Daxliins in IS(I8, Mr. 
JV. Aysl~ford S a ~ ~ f o r d  ill 1869, all11 Mr. ,J. E. Lee in 
1S7;3. The late Sir L. Pallc (after~rards Lorcl Hal-
don), tlie proprietor, plncecl the cavern entirely under 
tlre cor~trol of the co~nmittee during tlie cont,inuance 
of the work. The investigation was hegull on Jlarch 
28, 1Sti.5, ar~tl continued without intermission to .June 
10, ISSO, tlie colnrriittee being annually re-appoirrted, 
wit11 fresh grants of molley, which in llre aggregate 
a~nounted to 21,000, besides go3 received from vari- 
011s private sources. 
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The mode of csploration was rssentially the same 
as that followed at  IVindmill Hill, Br ix l~am;  but as 
Kent's Cavern, instead of being a series of narrow 
galleries, contailiecl a considerable number of capa- 
cious chambers, and as the aim of the explorers was 
to ascertain not merely wl~n t  objects the deposits 
contained, but tlieir exact position, tlieir distribution, 
tlieir co~~di t ion ,  their collocation, and their relative 
abundance, the' details liad to be considerably more 
elaborate, while they remained so perfectly simple 
tllat the ~vorkme~i  liad not the least difficulty in car- 
rying t l ien~ out, mider my daily superint,endet~ce. 
Tlre process being fully described in the First anl~ual  
report by the committee (see R e p o r t  721.it. assoc., 
lS(;Z, pp. 10, 20),  it is unnecessary to repeat it here. 

Mr. Godwin-Austen, while agreeing witli Mr. &lac- 
Enery that flint irriplerner~ts occiured under the sta- 
Iagmit,e, conter~tled t l ~ a t  they were foiind t l i rougho~~t  
the ent i~ ,e  thicli~~essof the ca~re-earth. &IacE:nrry, 
on the otlier liand, was of opiuiorl that  in most cases 
their situation was intermediate between thc bottom 
of tlie stalagmite and the upper surface of the cave- 
eartl! ; ant1 ~vllile admitti~rg t l ~ a t  occaiiolially, t l~ongh 
ra~.cly, they l ~ a d  beet1 met ~vit11 somewl~at lon.er, 11e 
stated that the greatest depth to wliich he hat1 been 
able to trace tlietri was 11ot Inore than a few inches 
below tlre surface of the cave-earth ( T ~ u n s ..Z)eao~z. 
trsxoc., iii. S2G, 325). The cornrnittee soon found 
t l~en~sclvesit1 a positiori to confirm Mr. Godwi~l- 
Austen's statement, and to say with l i i~n  that " I I O  

distinctior~fouricled on coi~ditiori, ilistril)ution, or rela- 
tive positiori, cau be observetl w11erel)y the Irurr~an 

er fauna than that represented by t l ~ e  orrlinary cave- 
n~animals; and various hypotheses lvere invented to 
explain away the difficulty. most of thern, at  Icast, 
being rnore i nge~~ ious  than i~~getluous.  De this as i t  
may, it was nat~u.ally hoped tliat the re-exploration 
of tlle cavern would set the question at  rest forever; 
and it was not witliout a feeling of disappoiritnierit 
tliat I had to write seven successive anr~ual  re- 
ports wiiliout being able to anliounce tlie discovet,y 
of a single relic of &Iacliairodus. Indeetl, the great- 
er part of tlie eighth report was written, with no 
better prospect, when, while engaged in \r-abliing a 
'fiud' met witli on July 20, 18'72, I found tliat it 
consisted of a well-n~arked incisor of Machairodus 
latidens, with a left ramus of lower jaw of a bear, i r ~  
wliich was one niolar tooth. Tliey were lying togetli- 
er in the first or uppermost foot-level of cave-earth, 
having over it a conti~iuous sheet of granular stalag- 
mite 2.5 feet thick. There was IIO lo~lger any doubt 
of Ili~tcI<~lery's noaccuracy; doubt that  Alachait,o- 
dus lalider~s Tvas a rnelnber of the care-earth fauna, 
wl~atever the zo6logical affinities might say to the 
co11t1,ary; nor was andthere ally doubt that l r i a ~ ~  
Macbairodus were contemporaries in Devonshire. 

1carrnot pass from this case ~ v i ~ h o u t  directing at- 
tention to its bearing on negative eride~lce. Had the 
cxplorafion ceasetl on July 28, 1872, -the day before 
the discovery, - t l~ose who 11ad always dec l i~~ed  to be- 
lieve that Illacliairodris hat1 erer bcerr f o u ~ ~ d  in the 
caverrl woultl have heen able to urge, as an adtlitional 
and app:trer~tly conclusive arg~~nie l l t ,  con-tliat the 
secutive, systeniatic, a11c1 car,efill daily labor of seven 

can be separated f1.on1 the  oilier rcliquiae" ( T ~ a ~ l s .years arid four rnoritlls hat1 failed to show that their 
geol.  soc., 2tl ser. vi. 444). 

Mr. MacEnery's 'Plate P7contait~sseven figures of 
three reniarltable cnnirie teeth, and the follonirrg state- 
nicnt respecting t l ~ e ~ i i :  " 'l'eetli of U~,sns  cultridens, 
fou~rd in the cave of 1Ce11t's IIole, ~ i e a r  Torquay, 
Devon, by 1Ze-r.. Rlr. AIacEnery, January, l SP( i ,  it1 
Diluvial Xucl mis'd with Teeth and Gnaw'd Uor~es 
of IZl~inoceros, Elephant, Horse, Ox, Ell;, and Deer, 
with Teetll and Bones of IIyaenas, Bears, \Tolves, 
Foxes, etc." 

I t  IS wortl~y of note, that no otlier plate in the en- 
tire series n:mrs tlre date on whicli the specitne~~s 
were founcl, or t l ~ e  marrinials wit11 wliobe remaills 
tiicy were con~niit~gled. This arose l)~,obably frorn 
the fact, rvell Itnown to AfacEnery, that no sucli speci- 
rr~enshad been fout~d elsewhere in Britain; ant1 possi- 
bly also to en~plinsize the statements in his text, should 
any doubt be t l~rown 011 liis discovery. 

I t  is, no doubt, unnecessary to say here that the 
teeth Iielonged to a large sprcies of carr~ivore, to 
wllicl~, in 1846, I'rofessor Owen gave the nanle of 
Machairodus latidens. MacEne~y states that the 
ibotal number of teeth he  found were fire upper ca-
aintes and one incisor, and the six nluseums in wliich 
;they are now lodged are well B~iowrr. 

A considerable a r n o u ~ ~ tof scepticism existed for 
many years in sorne minds, as to whether the relics 
,jnsh melitioned were really four~cl iri Kent's Cavern, 
ie 'being contendetl, that, from its zoological :rffinities, 
&I,achairodus latidens must liave beloi~ged to at1 earli- 

sccpticism was uriwa~~rariled. Nay, more: had tlre 
incisor been overlooked, -and, being but a srr~all 
object, this might very easily have occurred,-tboy 
might finally 11ave said '15.25 years7 labor; ' for, so 
far as is l r ~ ~ o w n ,  no other relic of tlie species was 
met wit11 during the entire ir~vestigation. I n  all 
probability, had either of these by 110 means im-
probable hypotheses occurred, geologists a ~ ~ dpale-
or~tologists generally would ]lave joined tlie scel)tics; 
&IacElrery's reputation would have been held in very 
light esteem, a ~ i d ,  to say tlie least, his researclies re- 
garded with suspicion. 

When its exploration began, and for some tirne 
after, the conn~~i t tee  to believe or to had 110 reason 
suspect tliat the cavern contained any thing older 
than tlie cave-earth: but, a t  the end of five ~ r ~ o n t l ~ s ,  
facts pointing apparently to earlier deposits began 
to preserit themselves; and, at intervals Inore or less 
protracted, additional plienon~ena, requiring appar-
ently the sanie interpretatior~, were observetl ant1 re- 
corded. But it was not until tlle end of three full 
years that a vertical section was cnt, sho~virlg it1 un- 
disturbed and clear succession, riot only tlie cave-
cart11 with the granular stalagmite lying on it, but, 
under and supporting the cave-earth, allother, t l~ick- 
er and c o ~ ~ t i n ~ l o u s ,  sheet of stalagniite (appropriate- 
ly termed crystalline), and below this, again, an  older 
detrital accum~t l a t io~~ ,  known as the breccia, made 
up of lllsterials utterly ~ u ~ l i l i ethose of the cave-
earth. 
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The breccia was just as rich as the cave-earth in 
osseous ren~ains, but the lists of species represeitted 
by the two deposits were very difl'crcnt. I t  will be 
sufiiciei~t to state here, that  while renlains of tlie liy- 
ena prevailed numerically very far above those of 
arty other manlmal in the cave-earth, and while his 
presence there mas also attested by liis teeth-inarlis 
011 a vast number of bones; by lower jaws (includ- 
ing tltose of his ow11 liith and kin), of which he had 
eaten off the lower borders as well as the condyles; 
by long bones brolien obliquely, just as l~yenas of 
the  present day break them; ancl by surprisit~g quan-
tities of ltis coprolites, -there was not a single i~~clica- 
tion of any kind of his presence in the breccia, where 
the crowcl of bottes and teeth belonged almost entire- 
ly to bears. 

No trace of the existence of Inan mas forulcl in the 
breccia until March, 1809, -that is, about twelve 
n~ontlis  after the discovery of the del~osit itself, -
wlien a flint flalre was met with in the third foot-
level, ancl was believeel not only to be a tool, but to 
bear evidence of having bee11 used as suclt (see Re-
port Brit. assoc., ISBY, pp 201, 2OZ). Two massive 
flint iui~plen~ents were discovered in the same deposit 
in Nay, 1872; and at  various subseq~~en t  tirnes other 
tools were found, until, at  the close of the exploration, 
the breccia had yielded upwards of seventy irnple- 
l l l e ~ ~ t sof flint and chert. 

TVltile all the stone tools of both tlte cave-earth and 
the  breccia mere paleolithic, antl were found inos-
cu l i i t i~~gwith rernairis of extinct mauin~als, a Inere 
inspection sl~ows t l ~ a t  tltey b e l o ~ ~ g  to two dihti~ict 
categories. Tliose found ill the bl.eccia-that is, 
tlie Inore ancient series -were fortned by chipping a 
flint nodule or pebble into a tool; while t11o.e from 
the cave-earth. the less ancient series, were fashio~led 
by first cletatching a suitable flake fro111 the ~lodule or 
pebble, and then trintnling the  flalie, not the nodnle, 
into a tool. 

I t  rni~st  be unnecessary to say that  tlie making of 
ni)dule-tools necessitated the procluctioil of fialccs 
and cltips, sonle of wl~icll mere no doubt utilized. 
S11cl1 flakes, however, n ~ u s t  be regarded as accidents, 
and not tlle final objects t l ~ e  workers had in view. 

I t  is worthy of remark, tlrat, ill one part of the cav- 
ern, upwards of a l~untlretl and thirty feet in lengtl~, 
the escavation mas carried to a depth of n i ~ i e  feet, 
instead of the us~tal  four feet,, below the bottont of 
tile stalagmite; and that, while no boue of any Iiit~d 
occurretl in the breccia below the severltll foot-level, 
three fine flint. nodule-tools were found in the eighth, 
and several flint chips in the ninth or lowest foot- 
level. 

I t  may be added that the sarne fact presented it- 
self ill the lowest or corresponding bed in Brisllnni 
Wi~ldn~ill-hill 111short, in each of the two Caverli. 

fan~ous  Devo~~slt ire the zone
caverns archeological 
reached a lower level than the paleontological. 

'I'llat the breccia is of higl~er t~~itiqttity t l ~ a n  tlle 
cave-earth, is proved by tlie unquestionable evidence 
of clear, undisturbed superposition; that  they repre- 
s e ~ ~ ttwo distirlct cllapters slid eras in the cavern his- 
tory, is s l~own by the decided dissi~iiilarity of the 

materials composing them, tlie marlred difference in 
the osseous rcrnair~s they contained, a r ~ d  the strongly 
conLrastt3cl c l~;~~,ac tvrs  i ~ n l ~ l e ~ n c ~ ~ t sof the s t o ~ ~ e  they 
j~ieldcd; a r~d  that tltey were separated by a wide in- 
terval of time, may be safely inferred from the tl~icli- 
liess of the bed of stalagtiiite between t l ie~n. 

I t  is probable, however, that  the fact nlost signifi- 
cant of lirne and physical change is the presence of 
the liycl~a in the cave-earth or less ancient, but not 
in the breccia or more ancierlt, of tlie two deposits. 
I called attention to this fact in a paper read to tliis 
department ten years ago (see Report Brit. c~ssoc., 
1Si:l, pp. 209-2141, antl at  greater lerigth elsewl~ere 
in 1875 (see T r n ~ l s .Ply17~.imt. ,  v. :>GO-373). Bearing 
in lllind the  cave-haunti~rg habits of t l ~ e  l ~ y e r ~ a ,  the 
great prepotiderance of his remains in the cave-earth, 
artcl tlteir absence in the breccia, it secrrls ~mpossihle 
to avoicl tlie concl~~sion that he was not all occupant 
of Britain dnrirtg the earlier period. 

The acceptance of tliis co~~clr~s ion,  however, ncccs- 
sitates the belief, 10, that  Inan was resident in Britain 
lorlg before the hyena was; 2 O ,  that i t  was possible 
for the hyena to reach Britain bet,ween the deposition 
of the breccia and the deposition of tlle cave-earth: 
in other words, that Uritai~i was a part of the corl- 
tinent t lari~lg this inte1,val. 

Sir C. Lyell, it will be remembered, recognized t l ~ e  
following geographical c h a ~ ~ g r s  B~,it,isllwitl~in the 
area betmeen the newer pliocene and historical tirnes 
(see 'Antiquity of mall,' edition 1873, pp. :331, 3::'L) :-

Firstly, A pre-glacial conti i~er~talperiod, towards 
the close of which tlle Forest of Crorner flourished, 
anc1 the climate was so~nerr l~at  than at  present. n~ilder 


Seco~~dly. 
A period of snbmergence, when tile land 
no r t l~  of the Tllarnes and Uristol C l~ :~ r~ne l ,  and that 
of Ireland, was reduced to an archipelayo. This was 
a part of the glacial age, and icebergs floated in our 
waters. 

Tliirdly, h second cor~tinental period. when there 
were glaciers in the lligller mountai~is of Scotland 
and \Vales. 

Fourthly, Tlie brealri~rg-up of the  land through 
submerge~rce, and a gradual cllanqe of teritperhture, 
resulti~tg in the present geographical and climalal 
conditions. 

I t  is obvious, that  if, as I venture to tltinlr, the 
Rent's Cavern breccia was deposited during the first 
co~ltinerttal period, the list of rr~arnrnalian retnai~ts 
found in it. should not clash with tlie list of s l~ch  re- 
nlairts front the Forest of Crorner, wlliclt, as we ltave 
just seen, flourished at  that time. I called attention 
to these lists in 1874, pointing out, that, accordill:: to 
Professor Boyd Dawkir~s (' Cave-hunting,' p. 41S), tlre 
forest-bet1 had at  that  time yielded twe~tty-six species 
of mautroals, sixteen of them being extinct and ten 
recent; that both t l ~ e  breccia and the forest-bed had 
yielded remains of the cave-bear, but that  in neitller 
of them had any relic or trace of hyena been fourid. 
A monograph on the ' Vertebrata of the forest-bed 
scries ' was publihlied in 1882 by Mr. E. T.  Newtori, 
F.G.S., who, i~icludingn~any additional species found 
somewl~at recently, but eli~ninating all tliose about 
which there mas any uncert,aitlty, said, "We still 
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have forty-nine species left, of which thirty arc still 
living arid nineteen are extine%" (p. 1:;;). 'rllough 
the ~ ~ u n t b e r  t.he species lias thus bi.i:~i allnost of 
doubled, and the presence of the c;~ve-bear reinailis 
undortbted, i t  colltinues to be the  fact tha t  no t,race 
of the liyeira lias been found irt tlte forest-bed. aricl IIO 

suspicion exists as to liis probable presellce amongst 
tlie eliiriinated uncertain species. 

I t  should be added, that rio relic or inclicatioli of 
hyena mas riiet with i11 the 'fourtli bet1 ' of Urixliain 
Wil~dn~ill-hillCavern, believed to be the equivalent 
of the Kent's Hole breccia. 

I am ]lot unmindfui of the filct that my evidence is 
negative only, and that raisillg a structnre o ~ i  i t  may 
be builditig on a sandy foundation. Nevertheless, 
it appears 60 Ine, as it did ten ye:trs ago, strong enough 
to bear the follo\ving irifcrel~ccs: -

I .  That the liyetla did not reach Britain until its 
last coi~tinerital period. 

2. Tliat the inen wllo made the paleolithic nodole- 
tools foluttl in the olclcst linov;n tleposit in ICent's 
Cavern arrived during the previous great subn~er- 
gelice, or, what is rriore probable, -indeed, what alone 
seetiis posrible, ~ ~ n l e s s  they were navigat'ors, -during 
the first coiitinental period. 111short, I have little or 
110 duubt that  the earliest Devonians we have sighted 
were eitlier of glacial, or, more probably, of pre-gia- 
cia1 age. 

I t  cannot he necessary to  add, that while the dis-
covery of reinaiits of hyena ill the foreat-bed of 
Cro~ner, or any other coilteinporary deposit, would 
be utterly fatal to niy argu~rlcnt, it would leave in- 
tact all other evidei~ce in support of tlie d o c t r i ~ ~ e  of 
British glacial or pre-glacial man. 

Some uf my friends accepted the foregoing infer- 
ences in 187::; while others, vi~liose.juclgtnent I v:ilue, 
declined them. Sirlee tha t  date no adverse fact or 
thought has presented itself to me; but tli~~ougll tile 
researches and discoveries of others in eoinpar:~tively 
distant parts of oiir islalid, and especially ill East 
Anglia, the belief in British pre-glacial man appears 
to have rise11 above the stage of ridicule, and to have 
a decided prospect of general scientific acceptarice a t  
no distant time. 

I rnust, before closing, devote a few words to  a 
class of worlters wlio are ' more plague tlian profit.' 

Tlle exrrherant ciitliusiasm of soriie \voulrl-be pio- 
neers irl tlie questio~l of hnrnan arltiquily rest~lts 
occasiox~aliy it1 supposed ' discoveries,' Iravir~g an  
aniusi~ig side; and riot niifrequcntly some of the pio- 
neers, tllough utter strangers, are so goocl as tlo send 
Inc drscriplio~is of their ' finds,' arid of their views 
respecting titem. The fo l lowi~~g case may be talieri 
as a sample: i n  1 8 1  a gentlerlian of urhorn I hacl 
never heard wrote, stating that he was one of those 
wlio felt deeply in teres t~d in tlte aiitiqnity of man, 
and tliat lie liad react all tlie boolts he could coinniand 
on the subject. IIe %%-as aware that i t  had been said 
by one l>aleorltologist to be "unreasonable to suppose 
ttiat man had lived during the eoccrle and rrtiocene 
periods," bnt he liad an indistinct recollection illat 
another cnlinent riian had somewhere said tha t  "man 
11ad probably existed in  England dur i~ig  a tropical 

carboniferous flora and fauna." I Ie  then went on to 
say, " I linve got tliat which I caunot 1)ut loolr upon as 
a fos5il 111uua1i slit~ll. I ]lave endeavored to esan~iiie 
it from every conceivable stand-point, and it seems to 
stand the test. The angles seeiri perfect; the  contour, 
the same, but sm:rller in size than the average human 
head: but tliat, in my opinion, is o~ i ly  wliat sliould 
be expected, if we assnnie tlrat man lived du~i i ig  the  
carbo~liferonsperiod, in spite of wliat Het.odotus says 
about the body of Orestes." Fillally lie requested to 
be allowed to  send ~ i l e  tlie specimen. On its arrival, 
i t  proved, of course, to be nierelg a stone; and nolh- 
ing Bat a st~.ong ' uns:icntific nse of tlie iri~agination ' 
cuultl lewd any one to \,elieve tliat i t  had ever been a 
sBnll, hmiinn or itlfrahninan. 

I t  irtay be added, that a few years ago a gentleman 
brought me what hi: called, and I~elicved to be, ' tlirec 
llnrnan slculls, and as iiiany elephants' teeth,' found 
from time to  tintc tll~ririg his researches in a liine- 
stone-cluarry. Thcy proved to be ilotl~irrg more th;in 
six odtllg-shaped lu~r i l~s  of Devonian li~nestone. 

So far as Britain is concerned, cave-liunt,ing is a 
science of Uevonsliire birth. Tlie limestone-caver~is 
of Oreston, near Piytnouth, -\.c.crc exanlined with some 
care, i ~ i  the interests of paleontology, as early as 1816, 
ant1 subs~quently as tliey mere succrssively cliscov- 
eretl. Tlie two no st farnous caverlls of tlie same 
cou11t.y-one 011the northern, the otlier on t.he sonth- 
crn, shore of Torbay --have been anthropological as 
well as yaleor~tological studies, arid, as me have seen, 
have had the lion's share in enlarging our estinjatc of 
l iu~nan antiquity. The researches hnvc, no tlolttrt, 
absorbed a great amotuit of time and labor, and 
delnanded the exercise of much care and patience; 
but they have been replete with interest of a liiph 
order, wl~icli would be greatly eilhaiicetl i f  I could 
feel sure that your time has not been \sastecl, 1101. your 
pal,iei~ce exliausted, ill listenii~g to  this address re-
specting tliern. 

LETTERS TO THE EDITOIZ. 

Tree-growth. 
T r r ~' iriill~enceof vririds upon tree-growil~,' causing 

the asy!mncl,ry to wliich Mr. I<e~~ l~e t ly  calls attention 
ill Sc~rcxcl:for Oct. 5, is iioticeablc to a retnar1:ahle 
tleqrea arr~ong col~ifers in the mountains of tile west- 
er; Iialf of tlle Ur~ited Statcs. 'I'lle stunteti. grouncl- 
I i i~cgi~igevergreens, which ailvance a littl~r way above 
thL limit of ordinary tiriiber-growth on lofty ~nouri- 
tains, are pressed t,o tlie earth by the steady gdtls as 
rnuch as by overhearing snows, if not. n~ort:. l h i -
dence of taliis is fonnd in the fact, that, wl~ere a cleft 
or little hollow occtu's at or iri atlvance of tiniber-litte, 
t.he trees will stai~cl straight and shapely withi11 i t  :I($ 

high as its l.iin (:~lthougll it1 sttcli rltrolis the s~lo\ \~s  lie 
longest, and niost deeply), above which tlley will be 
deformed, or unable to prow a t  d l .  This bending 
of tlle trees, tho whole skirt of a forest, away fro111 
the etlge of a precipice, or on a hilltop over which 
tile wir~d suclis t,hrougli tlte fulirlel of. a caEt)il. is so 
common as to be seen cvery day by one travelling 
tliroush the ltocliies or the Sierra Neratla. I t  is 
particularly true i!l the Sierra Saii .Joan, where tlie 
radiation of the vast adjacent sage-plaitis produces an 


