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asleep; the muscles are a t  one moment in severe exercise, 
the  next in complete repose ; the liver, which before a 
meal is inactive, during the process of digestion is turgid 
with l~lood, and busily engaged in the chemical work 
which belongs to it. For  all these vicissitrrdes the tract 
of grey substances which we call the .i/nsc2cZnr celzf?,~ has 
to  provide. Like a skilful s t e~a1 .d  of the anirnal house- 
hold, it has, so to speak, to exercise perfect anti unfailing 
foresig-ht, in order that  the iiutritive material which 
serves a s  the oil of l ~ f e  for the mairiteriance of each vital 
process, may not be n7anting. T h e  fact that  this won- 
tlerful function is localizetl in a particular hit of grey sub- 
stance is ~ v h a t  is meant by the espression " automatic I to your mincls. Tl'hat does all this come to ? Admitting 

~.-. - - --.-. ~~ 

the motions in question are habitually performed intelli- 
gently and consciously. Regarded a s  mere mechanisms, 
those of locomotion are no doubt more coinplicated than 
those of respiration or circulation, but the difference is 

, one of degree, not of Itind. And if the respiratory move- 
1 ~ n e n t s  are so contrcllecl and regulated by the automatic 
I centre which governs them, that  they atlapt themselves 

perfectly to the varylng recluittments of the  organism, 
there is no reason why we should hesitate in attributing 
to the czntres which prtsitle over locomotion powers 
which are s~meml ia t  inore extended. 

( But perhaps the ciuestion has alreatly presented itself 

action of a centre." 
Rut up  to this point we have loolted at  the subject from 

one side only. 
K O  state ever existetl of nhich  the administration was 

exclusively esec~~:ive-no goverilment ~vhich  Tvas, i f  I 
may be excusetl the expression, absolutelp absolute. If 
in the animal organism we impose on a centre the re-
sponsibility of go\-ernin,rr a particular ~nechanism or pro- 
cess, i:~iiepenilently of direction from above, ive must give 
that centre tile nleans of being influenced by what is go- 
ing on in ail parts of its area of government. In other 
words, it is esse:~tial that there shoultl be channels of in- 
formati011 llassing inwards, as  there should be challllels 
of influence out\\,ards. xow \vllat is the  llature 
of these cllannels of information? ~~~~~i~~~~~~~ has taught 
us not lnerelv witll to tile reg,llatioll of the ,.ir- 
culation, b u t  tvith reference to all other 

tllat they are as var:ous in 
as the outgoillg channelj of inflLielIce. ~h~~ the 
centreill themedulla oblolluata is so cogllizant "ftlle ,.hem- 
ical colldition oftlle blootj floKs it, that i f too  
nluch caroonic acid gas is conrainetl i n  it, centre acts 

ill~orlllatioll of the fact ,  so as to illcrease the  velocity 
of tile tllood-5trearu, arid so I,romote the arteriallzation of 
the blood. Still Inore strikingly is this adar)tntion seen in 
the arrallgelllellt lly cvllicil the balarlce of alltl 
resistance in tile blcocl-vessels is regulated, ~h~ heart, 
that  muscul,zr mac,lille by tvlllcll tile circula-
tion is is collllected with centre, as if by 
two telegral,ll wires-one \vhicll a channel of illflu-
ence, otkler of information. 13y the latter 
>vho lias charge of that sell,-jsinforlnatioll to  
headquarters wllel,ever the stmin on his lllaclline is ex-
cessive, the response to ,vllich is relaxation the 
ar ter ies  and tlilllirlutioll of B~ former he  is 
ellabletl to  adapt its rate working to  the lvorlt it has t o  
do. 

1f D ~ ,~ y h ~ t t ,  oft. the head of his frog, instead of 
had removed its brnin-i, e,, tile organ of thought and 
consciousness-he \voultl liave been more astonished than 
he actually Lvas at the result ; for  a frog so 
eshibits, as regards its boclily mooemell~s,  as perfect 
a~al,tivelless as  a llormal frog. ~~t very little careful 
observation is to sho\v the cilft.el-ence.~~i~~ 
incapable of the si~nplest  mental acts, this true animal 
automatoll has no llotioll 3f requiring f o o t ~or of seeicing 
it, has no motive fol- n~ovillg from the place it happeils to 
occupy, emits no utterance of pleasure or tlistrcss. 
life procesrei contillue so lollg as material reoraillr, d:: 
are regulated mechanically. 

T~ u ~ l c ~ e r s t a u ~  llecessar~,is to  estellcl this all that is 
the  consicierations l ~ h i c h  have beell suggested to us ill 
our xrery cursory stutiy of the nervous lllechallism by 
\\711ich tlie TTrorlting of the lieart aIld of arteries is 
erned, to those of ~ocomotioll alltl voice, &,ti1 of 
we Itno\\,, on  experimental evldellce silnjlar to that which 
enables us to localize the 1-ascular centre, to be regulate<[ 
by a centre of the salue Itincl, ~f the behavior of tile 
brainless frog is so natural that eve11 the careful all([ ill-
telligent nbserb~erfincis it (lificult to attribute it to  any-
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that  we are able to prove ( I )  that in the animal body, 
Protluct is always proportional to Process, and (?-jas  I 
hav: endeavoured to slloiv ycu in tl-e second part of my 
d~scourse,  that Descartes' dreani of animal automatism 
has been rralized, what have we learnt thereby? Is it 
true that  the work of the last generation is worth more 
than that of przceding ones? 

JURASSIC BIRDS A K D  TWEIIi ALLIES:' 

BY PI~OFESSOI~
0. C .  .\I.IIISA. 

Xbo~ l t  t\\'ellty Years ago, tl\-0 fossil animals of great
interest were founti in the lirliographic slates of Bavaria. 
One was the skeleton 	 now in theof A?-chc~,o$?el-j~.1-,

Critish hIuseuni, and the other ~ v a sthe  Cunzpsq~natfius

preserved in the Royal 1lu:eum a t  11unich. X single 

feather, to which the was first ap- 
name , l?~chao$te~~~~.v 

plied by Von LIeyer, had previously been disco^-ered a t  

the s a n e  loca!lty. 1Iore recently, another siteleton has 

been brought to light in the same beds, and is now in 

the hIuseuni of Berlin. These three speciri~ens of 
L 4 ~ ~ h c ~ ( ~ , z 5 f ~ r ~ ~ . rare the on!^ rema:iis of this genus known, 
\\-bile of Crvi2$sqq!,o-~znthr~s.the original skeleton is, up to 
the Present time, the only 1.el)rzCentativ~. 

\Then these tmo anim:rls w e ~ rfirst discoveretl, they 
were both considerecl to be reptiles h y  IT'agner, who de- 
scribed Cuii@so,rr/iiztfi?~s,and this view has been helci by 
various authors down to the present time. The  best au- 
thorities, ho~vever, now ao-ree with O\ven that . l i - ~ h ~ ~ $ -
2tvy.r is n bird, and that ~i~ i i tps i !~ :~n t i i i t s ,as Cegenbatir 
and Huxley have shown, is a Dinosaurian reptile. 

JIav111g been engaged for several years in the investi- 
gation ot American hIesozoic birtls, it became important 
for me to study the Eui.opean forms, and I have recently 
examinetl with some care the three known specimens of 
Archa?upZc~:j~.r.I have also stutlitd in the Continental 
illuseutns various fossil relltiles, includillg cbnzpsugtza-
f h ? ~ ~ ,which promised to throw light on the early forms 
of 

Dilri~lg ml- investigation of .l~-cAc~'ofit~?;i,.r,I observed 
Several characters of importance riot previously deter- 
mi~lcd,  allti I ha\  e thought it might 11- appropriate to 
present thein here. The  nlore important of these char- 
acters at'e as :-

I .  	The  presence of true teeth, in position, in the ski~ll .  
TT:ertellrxbiconcar:e. 

3. A well-ossified, broad sternum. 
4. 	 ' Ihree digits o l~ly  in the oanus ,  all with c l a w .  
5. 	Pelvic bones separate. 
6. The  distal end oi' fibula in front of tibia. 
7. 	LIetatarsals separate, or i~n~e r fec t ly  united. 
These characters, talten in cannexion with the free 

"etacarpals, and long tail, previously described, s h o ~ v  
clearly that  we have in Archci.ofitt.r-jlx a most remark-
a b l d o r m ,  which, if a birtl, as I believe, is certainly the 
most of bir(ls. 

If "OW we examine these various characters in detail, 
their importance will be apparent. 

~ l l eteeth actually in position in the sltull appear to 11e 
thing less than intelligeilce, let us ask ourselves ~vhether  	

-- ~ 
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in the prernaxillary, as  they are belo\\, or in front of the T h e  hind feet also have essentially the same structure in 
nasal aperture. T h e  forin of the teetli, both crown and both. T h e  vertelil-ze, however, ant1 the pelvic bones of 
root, is very similar to the teeth of Hes$e?,o?,nix, T h e  Conzpsogiinfhzrsdiffer materially from those of 14rc/iao$-
fact that some teetli are scattered about near the jaw antl the two forms are in reality wiclely separatecl. t e ~ j / . ~ ,  
mould suggest that they were implantetl in a groove. 1 While exatnilling the Co~i/$sog?znfhztxslteleton,I detected 
No teeth are known from the lower jaw, I ~ u t  they were in the ahtloininril cavi:y the remains of a small reptile 
probably present. w l ~ i c l ~  been previous!y observed. The  size and had not 

T h e  presacral vertebrz are  all, or nearly all, biconcave, pcsition of this iiiclosecl slceleton ~vould  imply that it was 
resembling those of Ichth-l/(i7.?zi'sin general form, but a f e t u s ;  but it may possibly have been the young of tlie 
without the large lateral foratnina. There appear to be same species, or an allied form, that had been si\,allowed. 
twenty-one presacral vertebrx, and the same, or nearly Xo si~nilar instance is known among tlie Dinosaurs. 
the same, number of cauclals. The  sacral ~ ~ e r t e b r z  Aare point of resen~blailce of sonle importance between 
fe+i7er in number than in any kno\vn hird, those united Birds and Dinosaurs is theclavicle. All birds have these 
together not esceecling five, antl probably leis. I bones, but they have been considered wanting in Dino- 

The  scapuli~r arch slrongly resembles that of rnotltrn saurs. Two  specililens of [~iiniroiiotz,in tlie British Mu- 
birds. The  articulation of the scapula and coracoiil, and seum, however, show that these elements of the pectoral 
the latter with the sternum is characteristic; and the fur- arch were present in that  genus, and in a diagram before 
culum is distinctly avian. T h e  s ter~lum is a single broad ycu one of these bones is relirssentecl. Some other DL-
plate, well ossiiiecl. I t  probably supl)orted a keel, but ~zosa~~rs irpossess clavicles, but in several families of this 
this is not exposed in the kno~vn specimens. subclass, as  I regard it, they appear to be \~a~ ; t i ng .  

In the wing itself the main interest centres in the T h e  nearest approach to Birdsnow known ~ r o u l d  seem 
manus and its free nietkcarpals. In form and position to be iu the very small Dinosaurs fro111 the Anlerican JLI. 
these three bones are just ~ v h a t  may be seen in some rassic. In some of tliese the separate bones of the skel- 
young b i r~ l s  of to-day. This is an  important point, as  it eton cannot be tlistinguished with certainty from those of 
has been clairnetl that  the hand of .irchn.optc7:il.~ is not Jurassic Bircls, if the sltull is wanting, and even in this 
at  all avian, but reptilian. The  bones ot  the reptile are part the reserni~lance is strilting. Some of these climinu- 
indeed there, hut they have already recsived the stainp of , tive Dinosaurs were perhaps arboreal in habit, and the 
the bird. difference between them and the Birtls tlmt liveti with 

One of the most interesting points dettrmined during them may have been a t  first mainll- oce of feathers, as  I 
iny investigation of .i?-chaopleiy.i Lvas the separate c in -  l i n e  shonn in Memoir on the pub-my Odorfo?*?i~'fCs,  
tlition of the pelvic bones. In all other known adult lished during the past year. 
birds, recent and ext.inct, the three pelv~c elements, illurn, I t  is an ~nteresting fact that all the Jurassic birds 
ischium and puhis, are firmly anchylosed. In young known, both from Europe and America, a re  land birds, 
birds these bones are separate, and in all kno~vn  Dino- while all from the CI-etaceous are aquatic forms. T h e  
saurian reptiles they are alqo tlistinct. This point may , four oltlest ltno\vn bit-ds, moreover, tliffer more widely 
perhaps be made clearer by referring to the t ~ v o  diagrams from each other than do any two recent birds. These 
before you, which I owe to the  kindness of my friend Dr. facts she\\- that we may hope for most important discov- 
Woodwartl, of the Eritism Museum, who also gave me ! eries in the future, especially from theTriassic, which has 
excellent facilities for examining the 4;'rchn.opfc?:llsunder : as  yet furnislled no authentic trace of birtls, For  the 
his care. In the first diagram we have representeti the , primitive forms of this class Tve must eviclently look to 
pelvis of an Arnerican Jurassic Dinosaur allied to  Igztnjz- ! the Palzozoic. 
odo~z,and here the pelvic bones are distinct. T h e  second ' 
diagram is an enlarged view of the pelvis of the Arche - T H E  L I M I T E D  BlOLOGICl4.L Ih IPORTANCE O F
ojterq'x in the British AIuseuin, and here too the iliurn is SYNTHETIC A C H I E ~ ~ h ~ ~ ~ T ~I~ O R ~ A ~ I ~
seen separate from the ischium and pubis. CHE3lISTRY.': '' 

In birds the fibula is usually incomplete belolv, but it 
may be coossified \\lit11 the side of the tibia. In the typical BY P ~ o ~ ~ s s o nALBERT13. I'IICSCOTT. 
D~nosaurs ,Igzrn~rodo?~, ~h~ so]icitllde sl-,o\vn for half a century as  to the bio- fbr example, the tibula a t  its distal 
end stands in f~.oiit the tibia, and this IS ex:!ctly its lomlcalimport o f  cllelllical syntllesis arises from a misap-
position ill A?'cheo$fcrjf.z, an interesting point not Iltfore ! ll,b,llensionof the scope of chenlical action. From all 
seen in birds. we linow of chemism, it must be acceptecl, ( I )  that all 

The metatarsal bones of .4rcheo$ferj1x she\\., on the the matter of proto,~lasm and cell is carried strictly in a 
outer face at  least, deep grooves between tlie th?ee ele- state of chemical combination, but ( 2 ) it cannot tllerefore 
meu!s, which imply that the latter are distinct, or uni!e be accepted that chemical composition supplies the essen- 
late together. The  free metacarpal and separate 11elv;c tial coI1ditiolls or impulses for organization or other vital 
bones would also suggest distinct metatarsals, alt11ough functions. T h e  sc-ntliesis of all the chemical compoi~nds 
they naturally \vould be placed closely toge!her, so a s  to / of the living body may or may not be attainable in the 
appear connate. I laboratory, but its success n.ould give no whit of promise 

Among other points of interest in .4rchno$~~, j1xma). for the tlevelopruent of organization. Chemical action is 
be mentioned the brain-cast, which sh0n.s that the brain, distillct frolll cell orgallization as  it is from heat, cohesion, 
although comparatively small, v a s  lllie that of a bird, etc., allti its corelaticins ivith all these forces have to 
and not that of a Dinosauriau relltile. I t  resembles in .,,it demonstration bq- esllerimellt, Cell growth ap-
form the brain-cast of Lnoj fcr j /x , an Atnericaii Jurassic pears to be a necessary factor ill rke simple splitting of 
bird, which I have recently descr~h-d.  T h e  brain of both sugar into ancl carbon dioxide, aild it may or may 
these birds appears to have been of a somewhat higher not be a11 essrntial factor in the chemical synthesis of 
grade than that of Hcs$erorizis, but this may have been proteids or of cellulose. 
due to the iact that the latter n.as an  aquatic form, while -. 
the Jurassic species were land birds. 

As the DtizosazLria are generally considered A GRSTLENAN of hIilnn, Signor Lorin, deserves high 

I credit, for the public spirit of p ~ ~ i l a ~ ~ t l ~ r o p y  
he has shown nearest to Birds, i t  was interesting t o  f ind in ill offerillg 20,ooo francs to the munici1)al authorities to

investigated many points of reseniblance to tlie latter class. lllailltain a mortuar!. and post lnol-tenl room xvl,creill the 
Conz$sog)tnfhzts, for example, shows in its extremities a , bodies of all persoils dying of unexplained causes shall 
striking similarity to Archeopterj1X. 'The three cla\ved be ,igic1ly exalllitled before tlley are cremated. 
digits of the manus correspond closely with those of that 8 

genus ; although the bones are of different proportions. ::: Read before the A. A.  A. S,,Cincinnati, 1881. 


