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THE ALEON ONTOLOGICAL EVIIIESCE FOR TIlE TRAKS-

PIISSION OF ACQUIRED CHARACTERS.' 

MUCHof the evidence brought f o r ~ w r d  in Pr:dnce ancl Germany 
in support of the transillission of acquired characters, m-hich has 
been so ably criticised in  Weismaca's recent essays. is of a fery 
different order from that forming the main position of the so- 
called Neo-Lamarcliians in America. I t  is true that most dnleri- 
can zolrlogists, sonle\vhnt upon Semper's lines, hnve supporteel 
the theory of the direct action of enr~ironment, always assuming. 
however, the question of tmnsmission. But Cope, the able if 
soine\vllnt extreme advocate of these vie\\-s, with Hyatt, Rycler, 
Brooks, Dall, and others, llolcling that **the sun-ival of the fit- 
test" is now amply clealoastratecl, subnlit that, in  our present 
need of an explanation of tlle origin of the fittest, the principle 
of selection is inadequate, ancl 11;:ve brought forward ant1 clis- 
cus:ed the evidence for the inllctritrcl inoclifications proclucecl by 
re-actions in  the organism itself: in  other ~vorcls, the indirect ac- 
zion of environment. The supposed al.gnlnents from patilology 
arlcl n~uti la t iot~s llaxrc not been coi~siilered at  a11 : these moulcl in-
volre the inmletli:~te inheritsnce of cilnmqters impressed upon 
the organisll~ ;tiid not slsringillg froin internal re-actions, and 
-tllus clill'er, boll1 in  thc eleinellt of liilie ail4 iil their essential 

all  that Darwin clai~ned for it  in  his later writings, this school 
stands for Lamarcliism p l~ i s-not versus -Darwinism, as Lan-
kester has recently put it. There is naturally a diversity of 
opinion as to how far each of these principles is operative, not 
that they conflict. 

The following views a r c  adopted froill those held by Cope and 
others, so far as they confornl to illy own observations and apply 
to the class of variations which conle within the range of paleon- 
tological evidence. In  thc life of the individual, adaptation is 
increased by local and general metatrophic changes, of necessity 
correlated, which take place most rapitlly in  the regions of least 
perfect adaptation, since here the re-actions ale greatest. The 
main trenil of valiation is de+erminecl by the slow transmission, 
not of the full  increase of aclaptation, hut of the disposition to 
adaptive atrophy or l~yperl~ophyat  certnin point,. The varia- 
tions thus transmitted are acc~unulateil by the se!ection of the 
individuals in which they are most illarlred. and by the extinc- 
ti011 of uiladaptive varieties or species. Selection is thus of the 
e17selnbleof new and modified characters. Fil~nlly, there is suffi- 
cient paleontological aricl lnorphological evidence that acquired 
characters, in  the above l i~ni ted sense, are transmitted. 

In the present state of discussion, every thing turns upon the 
last proposition. SVl-lile we freely admit that transmission has 
been generally assumed, a inass of direct evidence for this 
assumption has neverthelesj been accumulating, chiefly in the 
field of palcoutology. This has evidently not reached Professor 
Weismana, for no one could sliow a fairer coiltroversial spirit, 
w l r e ~ ~he states repeatedly, ,.'Not a single fact hitherto brought 
forward can be accepted as proof of the assumption. " It  is, of 
course, possible for a nurnber of writers to fall together into a 
false line of reasoning from certain facts. I t  nlust, however, be 
painted out that me are now deciding betn-een tw70 alternatives 
only ; viz., pure selection, and selection p t t~stmnsmission. 

The distinctive feature of our rich paleolltological el-ideace is  
that it  coaers the elitire pedigree of variations: we are present 
l ~ o t  onlg at, but before birth, so to speak. Among nlaily ex-
arnple.j, I shall select here only a single illustrntipn froin the 
rnal~nnalianseries.- the evolution of tlle inolar te&h associated 
~ v i t l ~the peculiar evolution of the feet in  the horses. The feet, 
starting with plantigrade bear-like forms, presci~t a continuous 
series of re-acl;justments of tile tn-enty-six original elements to 
digitigradism which furnisll proof suficient to the Lamarckian. 
But. as selectioi~ists ~voultlcxplain this complex cleveiopment and 
recluction hy paninixin and the selection of fnvorahle fortuitous 
correlatiolls of elements already present, the teeth rencler us more 
direct service in  this eliscussion, since they furnisll not only the 
inoit intricate correlations and re-adjustmeats, but the complete 
history of the addition of a nunlber of entirely new elements,- 
the rise of useful structnrcs from their ininute embryonic, ap- 
parently useless, condition, the no st vulner~ablepoint in  the pure 
se1~tio.n theory. Ilere are opportunities 7%-e have never enjoyed 
before in  the study of the variation problem. 

The first undoubted nncestor of th? horse is PlyracoB~erizbw~. 
Let us look back illto the early hietory of its ~rlulticuspicl upper 
nlolars, ever.y step of ~\rIlicll is now known. Upon the probabil- 
ity that nlaminnlian teeth were developer1 from the reptilian 
type, Cope preclictecl in  18'71that the first accessory cusps x ~ ~ u l c l  
be found 011 the anterior ancl posterior slopes of a single cone ; i .  e., 
at the points of interfere~lce of an isogi~athous series in closing 
the jam-s. ;\lncll !ater I s!lo~vecl that lirecisely this conclitioll is 
fillet1 in  the unique lllolars of the Upper Trinssic Droi~aotherizutri. 
These, \vitli the inail1 CUSP, for111 tlie three elenlerrts of the tri- 
tubercular c ~ o ~ ~ ~ n .  wePassing by several well-knoxx-11 stages. 

reach one in wllich the: heel of the lower nlolars intersects, and, 

by wearing, produces depressions in  thr? t ransrer~e ridges of the 

upper molars. At these points are eleveloped the intermediate 

tubercles which play so iillportnn'c a r67e in tlle l~istory of the 

ungulate ~nolars. So, ~vithout s doubt, every one of the five 

ilraill coillponent cusps superaddeel to the original cones is first 


principle, fro111 tile nbore. As the scieciioil principle is nl lo~~-ed l3rophesiecl by a point of extreme wear. replaced by a nlirlute 
4 This artic:o i s  an  informal re!)ly t o  the position taken bp Professor Weis- tubercle, and grows illto a cusp. The n~ost  x7orn teeth. -i.e., the 

:n,znn in his essays upon lleradity. 1 have borrowed freely fro131 the materials first true nlolars, are those in which these processes tnlrc place .of Cope, Ryder, and others. ~ r i t hou t  thinking it 1:ecesary to  give acknowledg- 
men t  in eaot~ case. [Reprinted from Sature.]  inost rapiclly. We c3inpare huiidrecls of specilllens of related 


