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In regard t o  'the prize essay, w e  w o ~ ~ l t i  And now w e  come to  the  last point 1have t o  bring be- .~iivise Mr .  

warllert~ rl,e "cimc of elltry unti l  jaliualyfore S O U  in collnectioll with this part of my subject. 
have assumed up to this moment that heat is always pro- 

t h e  1st next,  which mill give a reasonable t ime for I 
sollle creditable to  b e  dolle. Jve  would also ' 
propose tha t  t he  judges b e  named  immediately. 
Professor Swift says in his letter, "as t o  who will 

tile judges I am as igllorallt as are y o L l , ~ l  

~ ~ 1 1 0does kl-io~v? Smely  Mr. Warne r  ~vil l  not  pro- 
pose t o  decide this matter.  

I11 111akiiig these reillarks we  a re  far f rom desiring 
t o  disparage t h e  value of such prizes as  those offered 
by Mr. Warne r .  W e  u~ lde r s t aad  tha t  Mr. E. E. 
Bmaard ,  who secured the  last prize, is a young Inail 
ui~cler twenty-five years of age, a n d  a self-taught 
as t ro i~omer .  U n d e r  very discouraging financial cir-
cums ta i~ces  h e  provided hinlself with a good five-inch 
telescope, with which h e  has  done  excellent work. 
H i s  RTarner prize will h e  turnecl t o  good  account,  as  
h e  writes t o  illfor111 us tha t  t he  $ 2 0 0  will enable hiill 
t o  purchase a plot of ground 011 ~ v h i c h  t o  build a 
house for his family ; \ire need  no t  aild tha t  a n  observ- 
atory will b e  a leading feature i n  Mr. Barnard's new 
house. 

TVe feel a pleasure in  showing the  practical good 
Mr. Warne r  is doing b y  providing these scientific 
prizes, a n d  we  trust  h e  nlay coiltinue tlleill during the  
follo~ving year. O u r  criticisill is of a perfectly friendly 
character a n d  made  with soine regret. TVe have re- 
ceived letters fro111 subscribers coilfirming our  view of 
tllc case, ~vllich will renlaiil unpublished, a s  me desire 
t o  close the  discussion. 

ON T H E  DISCOVERIES  O F  T H E  PAST H A L F -
C E N T U R Y  R E L A T I N G  T O  ANISIAL SIOTION. 

f3y J.EURDOU-SI N D T R S O N ,  hq D , L L D., F.R S 

[Cu?icli<~?~tz'f,uiii 1711,' 186 1 
T h e  living muscle of a frog is placed in a clased cham- 

ber, which is vacuous-2'. e. contains only aqueous vapor. 
T h e  chamber is so arranged that  the muscle can be 
made to contract as often as  necessary. At  the enti of a 
certain period it is founci that the cliamber now coil-
tains carbonic acid gas  in quantity corresponding to the 
number of contractions the muscle has performeti. The 
water which i t  has also given off cannot of course be 
estimated. TFTliere do these two products come fi-orn ? 
T h e  answer is plain. Tlic muscle has been 11ving all the 
time, for it has been doiiig v~ork ,  and (as \Ire shall see im- 
mediatel!~) producing heat. Wha t  has it been living on ? 
Evidently on stored material. If so, of what nature ? If 
we look for the answer to the muscle, \xre sliall fintl that 
it contains both proteid ant1 sugar-producing material, 
but \vliich is expended in contraction we are not informed. 
There is, however, a way out of tlie clificu!ty. W e  have 
seen that the only chzmical products which are given off 
during contraction are carbonic acid gas  and lvater. It 
is clear, therefore, that the rnaterial on which it feeds 
must be something which yields, wlien oxitli~ed, these 
products, ant1 these only. The  materials which are stored 
in muscle are oxygen and sugar, or sometlii~ig resernbli~ig 
it in chemical composition. 

1 Ludwig's first impcrknnt research on this subject \\,as published in 1881. 

duced when a muscle does work, Most ~ e o ~ l e  will be 
ready to admit as evidence of this, the fa~iyilia; fact that 
we warm ourselves by exertion. This is in reality no  
l,roof at all. 

T h e  proof' is obtained when, a muscle being set to con- 
tract, it is observeti that a t  each contraction it becomes 
warmer. In  such an  experiment, if the heat capacity of 
llluscle is liuown, tile of the particular muscle, 
and the increase of temperature, \x7e have the quantity of 
heat produceil. 

If you deterniine these data in respect of a series of 
contractions, arranging the experirnents so that the worlc 
done in each contract~oii is measured, and immediately 
thereupon reconverted into heat, the result gives you the 
total product of tlie oxidation process of heat. 

If you rep-at the same experiment in such a way that  
the work done in each contraction is not so reconverted, 
the result is less bv the qgantity of heat corresponding t o  
the worlt done. The  rzsults of these two experirileilts 
have been found by Prof. Fick to cover each other very 
exactly. I have stated them in a table1 in which we have 
tlie realizatioii as regards a single muscle of the following 
forecast of Mayer's as  regards the whole animal organ- 
ism. " Convert into heat," he said, " by friction or 
otherwise, the mechanic11 product yielded 11y an  aninial 
in a given time, add thereto the heat produced in the 
body directly (luring the same period, and you will have 
the total quantity of heat v~llich corresponils to  the 
chemical ~~rocesses." We have seen that  this is real- 
izable as regards muscle, but it is not even yet within 
reach of expc~imental  verification as  regards the whole 
animai. 

I now proceed abruptly (for the lime at our disposal 
does not admit of our spending it on transitions) to the 
consideration of the other great question concerning 
vital motion, namely, the question how the actions of the 
muscles of an aniiilal are so regulated and coordinated 
as  to determine the combined movements, whether 
rhythmical or voluntary, of the n.11ole body. 

As every one knows who has read the " Lay Ser-
mons," the nature and rneaning of these often uninten- 
tional but always adapted motions, which constitute so 
large a part of our bodily activity, were understood by 
Descartes early in the seventeenth century. Without 
saying snything as  to his direct influence on his contem- 
porarles and successors, there can be no doubt that the 
appearance of Dzscartes was coincitlent with a great 
epacli-a11 epoch of great tnen and great achievements 
in tlie acquirement of man's intellectual mastery over na- 
ture. XVhen lie interpreted the unconscious closing of 
the eyelids on tlie approach of external ol~jects, the  acts 
of coughing, sneeziiig, 2nd the like as  meclianical and 
reflected processes, he neither knew in what part of the 
nervous system tlie mechanisms concerned were situ-
ated, nor how they acted.? I t  was not until a hundred 

~ -
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(Result of one of Yick '  ?:xperiments.) 
hiechan~colproduct .....................6670 gramn~emillimetree. 
I ts  heat ~ a l n e  ...........................1j.6 milligrammeunits. 
Hent  prqduced ............ ..........-0 o 
Total product recl.oied as heat. ..;1.'6 
Deicartes' scheme of the central nervous mechanisnl comprised all t he  

pnlts n,hicii we now regard 3s essential to " reflex-action." Sensory 
nerl-es Xvere represented Ihy threads (filetsi which connected all parts of 
the bodr to the bmin ( "  (ICuvres." par V.Lousin, vol, iv., p. 3 jg i  ; ,motor 
nerves by tubes which extended frorn the brain to the muscles ; motor 
centres" by "pores" 73 hich were arranged on the internal surface of the 
ventricular cavity of the brain and guarded the entrances to tlie motor 
tubes. Thjs cavity mas silp;,osed to he kept constantly c h a r ~ e d  with 
" anln~nl splrits" fiir~lished to it froin the heart by arteries e-pec~ally des- 
tined for the purpose, Any"  incifation" of the surface of the body bv an  
external object ~vhich affects the organs of sense does so, according to 
Descartes by producing a iiioiioii a t  the incited port. This  is communi- 
cated to the pore 127. the thread ?n,cl,~auses it to open, the consequence of 
jjhich 1s tha t  the " animal s p w t  contained in the ventricular cavity 
enters the tube and is conveyed by it to the various inuscles with which 
it is connected, soas to produce the appropri,xte motions. T h e  whole system, 
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years after that Whyt t  and I-lales matie the fuiidame~ital 
experiments on beheaded frogs, by which they showed 
that tlie involuntary motions which such preparations 
execute cease ~vheil  the \vliole of the spinal cord is de- 
stroyed-that if the back part of the cord is destro\~ed, 
the  motions of the hind limbs, if the fore part, those of 
the fore liil~bs cease. I t  wasin  1751 that Dr. \17hyti pub- 
lished in Edinburgh his woik on the iiivoluiitary nlotioiis 
of animals, After this the nest gl-eat step was made 
within tlie recollectioii of living 1111~siologists : a prriod 
to wliich, as it coincided with the event wliich we are iiow 
commemorating-the origin oi the Uriiish Association.-- 
I will 11o1\~ ask your special attention. 

Exactly forty-nine years ago, Dr. 3larshall Hall com- 
municated to the Zoological S ~ c i e t y  of London, the 
first account of his experiments on the reflus function of 
the spinal cord. T h e  facts which lie had observed, an:! 
the conclusions he drew from thein, were entireiy ne7v to 
him, and entirely new to physioiogists to whom his com- 
munication was nddressetl. Nor call there he any reason 
why the anticipation of his fundamental discovery I I ~Dr .  
Whyt t  should be held to dimiilisll his merit as  an original 
investigator. In the face of t h ~ s  1iistr:rical f ~ c t  it is im- 
possible to regard him as  the discoverer of tile " refles-
function of the spinal cord," hut \re do 11ot the less owe 
him gratitude for the application he made of tlie ki~owl- 
edge he had gained by experiments on aninlals to the study 
of disease. For  no one n7ho is acquai~ited with the de- 
velopment of the I~ranch of practical medicine ~vhich  re-
lates to tlie disease of the central ilervous system ~vill  
hesitate in attributing the rapid progress which has been 
made in the diagnosis and treatment of these tliseases, to 
the impulse given by Dr. hlzisliall Hall to the study of 
n e r v o ~ ~ spathology. 

In the miiitl of Dr. Marshall I-1~~11 the word reflrx ha-1 
a very restricted meaning. The  term " escito-ii-iotary 
function," wliich he also used, stood in his 1ilint1 icr a 
group of phenomena of which it was the solc character- 
istic that a sensory impression protlucttl a motor re-
sponse. During the thirty years which have elapsed 
since his death, the development of meaning of the 1v3rd 
reflex has been cornparal~le to tliat of a plant from a 
seetl. T h e  original conception of reilex action has un- 
tlergone, not only expansion, but also rilodiiication, ro 
that in its wider sense it may be regartletl as  the empiri- 
cal tlevelopment of the pli!losophical vieivs of the animal 
mechanism promulgated h y  Descartes. Xot that tile 
work of the past thirty years by wticll the physiology of 
the nelvous system has been c~ns t i t u t ed  can be attrill- 
uted for a moinent to the d~rec t  influe:lce of Uescartes. 
T h e  real epoch-maiter here was Johannts LIdller. There 
can be  no doubt tliat Dcscartes' physiologic:il specula-
tions were well linown to l l i~n,  ant1 tliat his large ac- 
quaintance with tlie thought and worli of his pretieces- 
sors conduced, with his own powers of obser~at ion ,  to 
make him the great nian that he w a s ;  but to imagine 
that his ideas of rnechanisin of the nelvous sl-stem Tere  
inspiretl, or the investigations by which, conternpora- 
neously with Ilr .  Marshall IIall, he demonstrated the 
fundamental facts of reilex action, were suggestetl by tile 

Tile same year that J. R ,  hlayer published his mem- 
orable essay, it was tliscorered hy E. H. Weber that, in 
in tile vagus nerve, which springs froin the ~nedulla ob- 
longata ailtl proceeds therefrom to the heart, there exists 
channels of influence 11y \vliicli the rnetlulla acts oil that 
~voiiderful muscular mechanism. Almost at  the  same 
time with this, a seiies of discovci-ies' \rere matle relating 
to tile cil.culatioii, wliich, talzen together, intist be 
regarded as  of equal importance with the original tlisco:.- 
ery of Har~rey. First, it was foui-id by Henle that the  
arterial I~loctl-vessels by whicli hlocd is distril~uted to  
brain, nelve, muscle, gland, and other organs, are pro-
vided with inuscular ~valls  lilie those of the heart itself, 
by the contraction or dilation of ~vhich  the supply is in- 
creasecl or tliminishetl accortling to the requirements of 
tlie particular olgan. Secontlly, it \Yas discaveretl simul- 
taneou~ly ,  but independeiitly, I I ~ Brown-Skquartl and 
Aug-ust~is \\Taller, that these arteries are connected by 
nervous cliaiinels of influence with the brain ai-itl spiual 
ccrd, just as  the heart is. Thirdly, it was demonstrated 
11y Bernard that what may be cxlicd the heart-managing 
channels spring fro111 a small spot of gray substance in 
tlie medulla oblongata, which me now call the ''heart-ceii-
tre ;" and a little later bj- Schiff, that the artery-rerula- 
t :ng cliannels spring from a similar head cei-itral &ice, 
also situated in the medulla oblo~igata,  but higher up, 
and froin subortlinate centres iii the spinal cord. 

It I hat1 tlie \rhole day a t  my tlisposal, and your pa- 
tience were iiierhaustil~le, I might attempt to give 
ail outline of the issues to ~rhici-i these five discoveries 
ha re  led. As  it is, I must limit myself to a brief dis-
cussion of their relatioiis to each other, in order 
that  \-re may learn something from them as  to tile 
nature of autoxnatic action. 

Sir Isaac Newton, who, although lie l tne~r  nothing about 
tlie structure of nerves, matie some shrc\vd forecasts about 
their action, attributetl to those ~vhich are coiiiiectrd with 
inuscles an alternative fuiiction. H e  thought that by 
llieans of motor nerves the brain coultl determine either 
relaxation or col~tractioil of n-iusclrs. Pu'ow as  regards 
ordinary muscles, 11-e k n o ~ i ~  W ethat this is not the case. 
can will only the shorrenilig of a muscle, not its length- 
enlng. \\;hen Uro~rn-SCquard discoveretl the fu~~c t ion  
of the iiiotor nerves of the t~lood-vessels, he assumed that  
the same limitation was applicable to it as  to that  of 
muscular nerves in general. I t  was soon fountl, how- 
ever, that this assumption was not true in all cases--that 
tliere were certain instances in ~ r l ~ i c h ,  ~ v h t n  the vascular 
nerves \\ere interfereti ~vi th ,  dilxtation of the blood-ves- 
sels, callsequent on relaxation of their n-iuscles, took 
place ; and that, in fact, the nenous  mechanism by which 
the circulation is rtgulated is a highly-complicateti one, 
of ~vhich  the best that we can say is that it is perfectly 
atiaptrd to its purpose. For ~vhile evel-y organ is supplietl 
with muscular arteries, ant1 ?very artery with irascular 
ntrres,  tile iniluence TT hicli these tra~isinit is here relax- 
ing, there constricting, accortling ( I )  to the fu~iction 
\vliich the organ is calletl up011 to tiischarge ; ant1 (2) the 
degree of its activity a t  the time. At  the same time the 
~yhole  mechanism is conti-olletl by one and the same cen- 

~ ~ h i c hanimal automatism of Descartes, seems to me ~ v h ~ l l ytral ciiice, the locality of lve can determine with 
improbable. 

I propose, by way of coi-iclusion, to attempt to illus-
trate the naturt  of reilex action in the larger sense, or, 
a s  I should prefer so call it, the Automatic Action of 
Centres, by a single e~ample-that  of the nervous me- 
chanism by which the circulation is regulatetl. 

-- - ------ ~ -

althouqh it \\-as placed under tlie supel.vicion of the " i i i i ~ ~ ,i.izi.~oi,nbii,'' 
which%ad ~tsoffice in the pineal gland, lras capnble of marl-inc inclepenil-
ently. As Instances of this mechanism Descartes gives the \~-it!ldlawnl of 
the foot on the approach of hot ol>jects, the actions of smallonlng, ya\i-11- 
ing, coughing, etc. As it is necessary that ,  in the performance of these 
complicated motions, the muscles concerned should contract in succei- 
s ~ o n ,provision is made for this in the construction of the s~s te r i l  of tubes, 
which represent the motor nerves. Tl ie  u-eakness of the scheme lies in 
the  absence of fact basis. Keither threads nor pores nor tubes have any 
existence. 

exactitude by ex])erirnent 011 the living ailirnal, not~vith- 
stantling that its structure affol.ds no indication what-
eT7er of its fitness for the functioli it is tlestined to fulfill. 
T o  judge of the complicatetl liature of this fuiiction Ive 
neetl only consitler that in no single organ of the body is 
the supply of blood requiretl a l ~ r a y s  the same. T h e  brain 
is tluring one hour hard a t  11-ork, tluring the next hour 

- - ~ 

1 'l'he dates of the discoveries relating to this subject here referred to 
are  as folio\\-s : l l u s c u l a r  Str i~ctnre of Arteries. Henle, 1941; l'nnction of 
Cardaic Vagus, E. H .  Weber, 1945 ; Constricting Kervcs of Alteries. l4. 
Siquard,  1959 : .-i~ugJValler, 1 S j 3  ; C.ircliac Centre, Eernard,  1358 ; Vns-
cul.ir Centre, SchifC, 1853;1)ilating h.er\es, Schiff, 1354; Eckhnrd, 1364; 
LovP~i,1960. Of the more recent researches 11ywhich the further eluci- 
dation of the mechanisln by which the distribution of blood is adapted to 
the require~nents of each organ, the lllost important are  those of Ludwig 
and his pupils and of Heidenhain. 
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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  	

-- ~ 

':Kead before Section D., Gritish Association for the Advancement of  the chief reason of the difficulty does not l.ie in this, that I Sc~ence ,a t  York, Sept. z ,  1881. 


