
SCIENCE.  [Vor,. IT., No. S4. 

PROF.T. G. T'OR;\ILICY clelirered no formal address. 
I-Ie gave only a short iliscourse, in ~h ic11  he described 
the advantages and possibilities of two special iippli- 
cations of the microscope: first, to tlie detection of 
very minute qnantities of certain poisoils, notably 
arsenic, by tlie examination of the sublimate; second, 
to the examination of blood stains. H e  dcscribetl the 
limits vithin ~~11ich of ani-irlentification different 
mals, aild the rccognitioi~ of hruillan bloocl, is feasible; 
he deilied that human bloocl can be absolntely ideu- 
tified: he also stated that the resnit of prolonge(1 
experiments indicated that pure water is tlie best 
reagent for restoring the blood-corpuscles in a stain 
to their natural condition. 

INstudying tlie questions of his o~vil origin and 
ailtiquity, Inan has been hiriiiered by rnariy prejntlices 
aiid by many barriers of his ow11 erection, the first 
and most formidable of which was the tlleological 
barrier of the Xosaic cosmogony. I n  process of 
time tllis was partially re~novocl; bnt other barriers to 
free iilrrestigation arose, fo~uiiied on the evidence col- 
lected by the very rnen n-110 hacl done :nost to destroy 
the earlier obstacles. Cuvier declared that man, be- 
ing the last aiid highest of creation, could never have 
been contemporary with the extinct species of mam-
mals found in tlie quaternary betls. For a time all 
eviileilce to the contrary n-as treated with eoiite~npt; 
but Cnvier's massive authority was finally orer-
thrown bj- Perthes, Schmerling, ancl others. 

No sooner had the Cuvieriaii barrier against qna- 
ternary man been de~nolished, than smaller barriers 
of precisely the same natare were erected against the 
tertiaries. Gauclry coald not aclmit that the worl;ed 
flints discovered by the Abbe Bolugeois in the mio- 
cene of Tlleuay mere the remains of Inen; became lie 
found it difficult to believe, that, ~ rh i l e  evcry other 
species of the nliocene is now extinct, nian alone 
should have remained unchanged. Professor Dam- 
kins i n  a similar line of argument assumes that man 
cannot be loolied for until the lower ailinlals :lorn in 
existence made their appearance. In  the eoceile age 
there mere none of the present livii~g genera of pla- 
cental mammals, in the nliocene i io~le of the present 
living species; aild it is most uunliliely that  man 
shoalcl appear at  sach a tirne. At  this period the 
ape3 (Simiadae) haunting the forests of Enropr were 
the nlost highly organized types. JIoreover, if man 
xvere upon the earth in the nliocene age, it is incredi- 
ble that lie should not 11:~ve beconle sonlethi~lg else 
clul~.iilgthose long ages iri the course of mllicli all the 
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miocerie laild n~arnrr~alia either ass~uned new have 
forms or been esterlninatecl. Ant1 for similar reasons 
Professor Danrkii~s says he carinot espect to find 
traces of mail irk the pliocene. Ijnt s11c11 assnnlgtions 
are obstructive: they riot only ~ 1 1 t  n cheeli npon re-
senreh. but they prevent the uuibinsetl coirsideration 
of fresh evidence. 

These tilcories have been greatly strerigtlieiiecl by 
the idea that man has been evolrecl from the higher 
apes, ancl that his nearest relatiorls nniong these 
creatures a.re those which are supposed to haye ap- 
l'earecl last ill the sequence. Severtheless, nre finil t,lic 
evidences of inail associated mith estinct :lpes, aild 
the gap betveen thein is by no means closeil in thcse 
earlier horizons. In the earliest remains of niari 
thus far recognizetl, me do not have the inost pro- 
no~uncecl ape-like features, as we slionld have a right 
to expect if both hnve sprntrg from tile same stern. 
and if inan is limited to tile quaternaries. All these 
forms are still man, with a fair brain-case; tliot~gll 
the slight ~nodificntions towarcl an ape-like stroct~ure 
have the deepest significance i n  clearly indicating the 
directioi~from rvhich he sprang. 

If paleontologists are right, thc first allthropoid 
apes have been found in the middle eocene, and later 
still a Inore generalizecl for111 called Oreopithicus; axld 
side by side with these are fonncl chipped flints if we 
are to accept the authority of their discoverer Bour- 
geois and the opinion of AIortillet and others. If 
lnan esisted then, -and on theoretical grounds there 
is no reason to believe that he iliil not exist, -we 
innst look much farther bacli for the approach of 
these t r ~ o  groups. 

The earliest evidences of man iilust be sought in 
his remains, ancl not in his worlis; hot the very con- 
ditions of life which characterized early rrlan and his 
associates render the preservation of their remains 
a matter of extreme improbability. The herbivora 
in hercls, seeking t,lie shelter of watery places, ~voulcl 
in dyirig become mired, and thus preserved in a 
inatrix for the future explorer. Aqu:~ticforms are in- 
fi~iitely:nore aburidant as fossils than land or aErial 
forms,-water-birds than land-birds. The arboreal 
ancestors of man, and the probable habits of Inan 
himself, monlcl leave their bones to bleach in tlie field 
or forest, to decompose ancl clisappear long before an 
entomb~nent was possible. I t  was only when man 
acqnired the art of sepalture, or sought refuge in 
caves, that the preservation of his relnains became 
assured. Surface changes, lio~vever, have been so 
wide-spread and profourlcl as to nearly obliterate all 
trace of these places, and mheu preserved tlie harvest 
fro111 the111 has been of the lnost meagre description. 
Of nearly fifty caves examined by Schmer l i~~g  in Bel- 
gium, only two or three contained human ren~ai i~s .  
Luad, 717110 examined eight hu~idreil caves in Brazil, 
foancl only six containing l lu~nan remains. The 
grain of tlie Sviss lake-dwellers, ariil even the bread 
they made, have been preserved; but lluman bones 
are of scanty occurrence. peat-bedsThe D a ~ i i s l ~  
have as yet gieldecl none, tlio~igh stone ilnplerneilts 
ant1 other objects are fouilil there iri al~nnclsnce. 

Chief awong the agencies in deslrogirig the evi- 
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dences of man have been the glacial floods; and tliese, 
if the glacialists are right, have occurred, one during 
tile earlier pliocene and tlie other at  the beginning 
of the quaternary. In the g~adna l  receclence of the 
glaciers, no less destructive agencies mere at ~vorlr in 
scoopiitg out valleys, irlnndating im~~lense  areas, and 
covering broad tracts of land I-iy t,heir detril,as. 

i t  TT-oalcl seem from many fact.;, tlrat earlv man 
lireil in the vicinity of water, either on the banks of 
rivers or along the coast-line; :tlitl it is just these 
regions ~vlliclt have been rnost prufounilly modified 
since glacial days, and, indeed, in ;dl times. 

Saporta suggested the iden that  mart, originatins in 
the north, liad been pushed sor~lllmartl by successive 
vaves of people till t,lle priniitive wave was forced 
into the extremities of the southern colitinent.~, anrl 
t l ~ a t  the remnants of this ancient ware are seen in 
the Tasmanians, E ~ ~ s h t n e r ~ ,  If so, the and Fi'negians. 
remains of primitive nian are buried under paleo-
cbrystic ice. Far Inore probable woulcl it be to as- 
sume an antarctic continent under genial cor~ditiolls 
in 1~11icl1 these primitive races lived, and wllence suc- 
cessive waves emanated, becoming modified by their 
new snrrountlings as they receded from their point 
of origin. 'vVe should tllen assume the subrnerge~lce 
of this region; leavil~g remnants of these low types in 
the Patagonians, Tasmanians, Bushmen, and others, 
and precisely where we might expect to find tliem. 
If either snpposition is true, the earlier traces of these 
people are bilried beyond recovery. The prejudices 
of nlarl himself have also caused the loss of mnch 
precioris material, or of opportunities which can 
tlever be regained, -ancient slreletons exhumed o~l ly  
to be promptly buried again; otllers erlcountered in 
excavation, and left uittlisturbed through snper-
stitious fear. Even at  the present time, ~~yhile the 
collection and study of the rc~nailis of other fossil 
ruammals go on unchallenged, the archeologist is 
beset by a class who repucliate his facts, look upon 
his evidences as deceptive or fraudulent, and mis-
nnderstand his aims. 

From what lias bcen said, it is evidei~t that the 
cliscovery of tlie remains of primitive man is highly 
improbable. Until this good fortmie comes to us, as 
come i t  may, we must be cointent Lo reason from the 
Gnown to the un1;tioan. I n  regard to tlie pliysical 
characteristics of man, there is a rnanifest dispropor- 
tion between the changes lte may hare undergone, 
and the known ct~ange of other mammals since mio- 
cene clays. For, while slight clianges in man's oste-
ological structure have undoubt,edly talien place, 
titany mammals of huge form and great varicty have 
1)ecome extirtct, and others have been profo~lndly 
modified. On the other hand, i t  seems reasonable to 
belie\-e, tlrat, the liroment the ancestors of nlan pos- 
sessed the power of banding togetlicr in conlrnunities, 
and of using weapons, they beca~ile capable of rencler- 
ing inoperative tile very influences which were so 
active ill modifying or externiiitating their mammalian 
associates. JIow far thesc conilitions were sett,led in 
the  qaaternary, ~ u a y  be seen frolrt tlie fact, that while 
illan c o ~ l d  endure an arctic climate. and survivecl the 
glacial period, his antliropoid a~icl luore (listant pithi- 

coid relations disappeared from Europe forever on its 
approacli. 

The fact that  mall, aiid his near associates, ha re  
been regarded as strncturally tlie highest forms of 
man~nlals, has led to the natural belief that they must 
have been last evolved. That m:tn is pre-eminently 
the highest form ilit~ellectnally, go[% without the say- 
ing; but i n  regard to his physical characteristics i t  
seerns titat saflicient iinportance llns never been given 
to tlie generalizatio~~s of Cope, who shows tllat "?.he 
nialnmals of the lower cocene exhibit a greater pcr- 
centage of types that xvalk on the soles of their feet'. 
tvhile the s~tccessive periods exhibit an iiicrensing 
riunlber of those that walk on the toes, while t>he 
lloofed aniri~als and carnivora of recent times nearly 
:ti1 liave the heel high in the air. . . . Tlius, ill all 
gencralizeil points, the l in~bs  of rrian are tliose of :I 

primitive type so corntnon in the eocene. His struc- 
tural superiority consists solely in the co!nplesity and 
size of the brain. h very ilnport,ant lesson is derived 
from these and Bindred facts. The monl~eys vere  
ant,icipatecl in the greater fields of the ~vorld's activity 
by more powerful rivals. The ancestors of the nn-  
gulates held the fields and the swamps, and the car- 
nivora driven by hnnger learned the arts and crnelties 
of the chase. The weaker ancestors of the qnndru- 
nialta possessed neither speed, nor weapons of offence 
or defence; and nothing but an arboreal life %>-as left 
them when they developed the prehensile powers of 
the feet. Their digestive systetn unspecialized, their 
food various, their life tile price of ceaseless vigila~lce? 
no worider that  their inquisitiveness and ~~alrefulriess 
were stimulated and tlevelopecl, which is the condition 
of progressireintelligeltce." This explains on rational 
grounds why man has continned to persist for so long 
x tirne with physical characteristics so slightly modi- 
ficcl, while other forms ve re  changing or beconting 
extinct. 

I t  has been shown that structurally he is related 
ilot only to the ltiglier apes, but with nulnerous lower 
fornls, and even wit11 the lernuroids, remains of ~vltich 
have been found in the lower eocene of botlt con- 
tinents. If these strnctnml affinities are valid, then 
me mnst loolr far beyonrl and below the resent higher 
apes for the diverging branclle of rnai~'s ancestry. 

Another evidence of his antiquity is the early estab- 
lishment of xvell-marlred types, \~?hich must liave re- 
quired an enormous lapse of time to have beconle 
established. Tlte various types of slcnlis are rnet 
with antorig the earliest traces of man. 111 the lake 
dwellings of Switzerland, Dr. IIis ltas iiiscovere(1 
four different types of sliulls. 

Professor Icollman, who has made an  extensive 
study of the crania of both hemispheres, conclndes 
that  the sub-species of  man became fixecl in the 
pre-glacial period. Furthermore, the eviilences go to 
show that early man liad hecome sufficiently differen- 
tiated to acclimate himself t,o widely different regions 
of the earth's surface, wllile the apes are still confined 
to the torrid zone. The renlains of his feasts sltow 
that  he had early become oinni\~orous. The n o s t  
powerful argument in favor of tertiary man lies ill 
tlie fact tliat his earliest renlains are not cortfiiieil to 



il~ly one region of the earth. Tlie river-drift men 
are fount1 inlpartiallg scattereel froin tropical Indin 
through Enrope to Xortll America. If their clis-
tribntion was by the ~lor t l le r~l  approaches of tlle con- 
tinent, it must have been in p1.e-glacial tinlen, becanse, 
as Dawkins sho~v-s, an ice-i~lzrrier 1n11st hare  spanllecl 
tlle great oceans ill nortliern latituiles. 

I t  seems an nlnlost fruitless specnli~tion, to inquire 
into the ri~alirier of their ilispersio~i, yet one is teinl)tecl 
to surmise that if they origi~latetl in the tropics, tllell 
submerged conti~lents mast again be restored to offer 
the necessnry uleaiis for sucll a ilis]>ersnl. If, oli the 
other l~aricl, their home lvas in the ilortll or south 
telilperate zone, aad tlie distribution circiuiipolar 
(allil tllis seerns more probable), then nre have a~lotller 
evidence of the ~viele separatio~i \r,hicll the race Ilad 
accjnired, a t  that early day. froiu its tropical relatives 
the apes. TVliatever the facts nlny u1tirn:~tcly shoxv, 
this unl~arnlleletl, tlistribntion of a people ill tllc 
lowest stages of saragery proves l~eyontl cluestion that 
tniul alast  have pre-existed for an i~nrnense perioil of 
time; for, wit11 the lil10~11 fisity of low savage tribes, 
the tin12 reqi~irerl to disperse this people over the ~vlrole 
earth c:bil ollly be illeasaretl by geological ce~lturies. 

Tile farther we pci~etrate into the past, n i~d ascer- 
tail1 sornc tlelinite Ilorizoi~ of mail's occurrelice, otlier 
c1b.ervel.s in wriciely different regions of the earth 
bring to light traces of ilin~l's existence in eclually 
lorv llorizons. The eviiieilce of llle remoteness of 
1n:~n.s existence in time itnil space is so vast, that, to 
bol.rov an astronomical term, 110 parallax lias thus 
far l.)een establislletl l.)y xvhich 7%-e can even faintly 
alll~roximate tlie ilist,ailce of the liorizon in wliich he 
first appeared. Fro111 this fact vre are jnstified in the 
assmnptiorl that the progenitors of clnaternary man, 
under different genera possibly, must be sougllt for 
in the tertiaries. 

Scierice will not gain by tlie erection of any theo- 
retical barriers against tert,inry ma11, until such defi- 
nite forn~s  are met with that shall reasonably settle 
t,he beds iri whicll he first occurred. We l i n o ~  in 
what roc l i~  i t  xvoulil he obviously absnrcl to look for 
his r e m a i ~ ~ s  or the renllzins of ally m;~mnial. So long, 

ho~r-ever,as fori i~s are found in the lores t  beds of the 

tert,iaries, havi~lg the rc~notest affinity to his order, 

we rnnst not cease our s c r i~ t i i~y  
in scarming unbiased 

even tlle roclrs of tliis horizon, for traces of that 

creature who, until witllin a few short years, was re- 

garded as sonle six thoasand years old, and who, in 

despite of protest arlcl prejudice, has asserted his 

claitn to an antiquity so great, and 1% dispersioii so 

profoiuld, that thus far no tenderlcg to a convergence 

of his earliest t,races 1 1 ~ s  bee11 iienlolistlated. 
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disseulinate scientific Irno~vledge ill coliunon life. 
Science has had :Lhard struggle \\it11 ig~iora~ice. A 
host neither small nor arniable has been arrilyed 
against it. What ~r-onder, then, tliat it has firs6 
intreiicl~ecl itself where tlie use of instrurnel~ts of 
precision ailtl the denlollstratioils of rnatliclnatics 
separatetl it from the critical issues of inan's every- 
day co~lel~~ct:' S e ~ e r t h e l e s s ~  re-llistory may in tlle 
note futilre espress surprise that in A~neric:~, n-Iiere 

tile l?o~ver and coliduct of ~ n a n  are so iinportatit, 
science has so long ~ieglected the rnggecl iss~rei: as- 
signed to this section. 

There is now no gooil reasoli why sciel~tific lilcll 
should tleglect to npl~ly scientific metl~otls to the 
ecollolny and st:ttistics of erery-clay life. If mathe-
nlaticnl priilciples and ljroceszes are applicable ro the 
statics nut1 ilynamics of l~llysics: n-hy not also to the 
statics and dy~lm~lics If usef111 in ecoilo- of society? 
~nics,  n-11). not in persolin1 ant1 do~aestic life? True, 
in nil questiolls of cont l~~ct ,  lve ~ilust  iiiclade inan's 
free action of rill, and leare rooiii for doubt or for 
alterl~atives or for co~itmry cl~oice; yet lloxv nlally 
(jnestions of il;~ily life are left to the nlerest corrjec- 
t,ilre, to s i~ l~ers t i t io~i ,  zr~ldor to tllc wild estin~:~gillings. 
11o1)- large :L l~ercelitngeof blullelers lnight be nx-oi~leil! 
\Te snlile tli:~t a pngau co~ninalirler n~ored  his army 
by the flight of a crox~~ or by t,he aspect of an ~tuimal's 

entrails; but hoxv Illany iilercllatits sail their iliips, 

and agriculturists plant or harrest, by the gues.jcs of 

charlir ta~~meather-propl~ets. or llo~rr mmiy actiorls 

are deterniiiietl by seeing the illooll over the rislit 

sho~~lcler, Nyriails
or by confidence ill a Iiorseshoe ! 
of gronnille~s notiolls to-day affect the co~ltlrlct of 
persolla1 nrld public affairs. I t  is time for science to 
enter. Jlally a juggler 7ro1iltl tile11 lose his busiiiess, 
r~iaily n prejodice I l a ~ c  to be given up. Pocltets, 
policies, and politics are inrolved in tlie issue. The 
tlispositio~i to revel in the marvellous, to dally xvith 
n~icert:binties, and to treat all ~nystery as concealing 
the snperh~umall, woulil be clistnrbeil. The phrases 
' ~ v eguess,' ' we recko~i,' are giving way to the phrases 
'we mill inquire,' 'me r i l l  try to Bnoxv.' 

Sir Willia~n Thompson has said, "Accurate :bnil . 
minute meas~~renlell tseems to tile non-scic~~tific 
imagination :IS a less lofty and tligilifiecl ~vorlr tiin11 
looki~lgfor so~nething new; :' but he adds, " -\'early all 
the grandest discoveries of science have been but the 
rexvarils of rneasuremeiit and pntiel~t, long-continned 
labor in the minute shifting of numerical results." 
Thns the methods of econoinic science are the sarrle 
as those of other branclles of science, while the Intter 
also yield statistical resnlts. 

I t  is ~ulfortunnte that scientific Illen aspire So 
exclusively to original researcll. We need nlen to 
couple love of science with love of manl;i!lcl. Lir-
ingstone ~lesired to explore Africa for science. Illit as 
nluch so for. the civilizntion of l~eniglitecl i \fr ica~~s.  
I s  scie~lce for limn, or ~riarl for science ? I s  not bene- 
fit to nla~lkil l~l  the real measure of tile good that is 
ill science? 

Doi~l~tlessStephenson mas Inore perplexed 77-ith the 
mood of the parlimnelitary coiulnittee than wit11 tile 
qnestions of improvi~ig his stea~n-engine. From n 


