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| The number of dorsal vertebre, or tHose bbaring bearing moveable ribs, i
_vertebré 4 ; that of the sacral vertebrie 5 ; the total number of truey

as in. Man, only the ribs which answer to the transverse processes of the first lumbar in Man
retain their distinctness with a greater length. ' < ¥ ¢
Cervical Vertebrae.—Of the true vertebree the cervical series departs most from the Human | /1(, ‘. 7.V bk
type i:{:hg.extraordinary length of the spines of the last five venebtaei‘?thgt of the fourth | C A ﬁ ;} & AT )
cervical| being not less than three inches and a half; those of the third and £€h are nearly
of the same length, but are thicker, anmf a glight curvature in opposite directions, away ‘
£rom: thie TOUTTH, & ] : ; ds, in a very slight degree; the
spines of the sixth and seventh cervicals gradually decrease in lengthand increase in thick-
ness : the spine of the dentatsAs trihedral, the surfaces being divided by produced sharp ; J
\ ridgeswﬁl?e canal for the vertebral artery decreases in diameter from the six‘ch,\i‘orv&ard to the v ! b S /
h, and e 0- 1

(# [y
\ atlas, > %/

“«fgg/’ ‘Ee atlas, dansssewer than H, Man, with a wider neural ‘a.l‘,fe(spécially ‘between the //M’ A /%174“7 /;{ /fry ,
W/ “condyles; which are smaller than in Man. ‘An obtuse process is developed backwards from R /; g LA

the partrepresenting the body, which is broader than in Man'; the erforation of the trans- 4 : {

ot g . . . .

verse Procésg s gmallelé nd that process is narrower, especially vertically( the graove behind

| wﬂ&ﬁfé@sykﬁﬂmmme axis or dentatadiffers-chiefly in /5
thfa' igreater si?e of the neural canal, and in the greater length ‘s}?d‘ less breaflth; e neural ™~ . P, TR @% i o
spine; the zygapophyses are smaller, the transverse processes ‘are more direetly perfora / ' 4 ey /
by the arterial foramina, and the (}iapoPhyses are more produced, and more remote from the ﬁ 1 ﬁ iz q/

posterior zygapophyses. 7L« oy i h-w’u..ja»}uz’o/,/ Gesdosinds ‘

The bodies of the succeeding cervical vertebree are longer in proportion to their breadth ; {

| fh? :b‘asis of the nefxrgpopyysis ascends .to'.embrace thelhindta-r half of the ant(.s‘gedeut v-ertebra A 4o Jﬁjz‘ o 7% ‘
{ as in Man. ' The difference observable in the dentataAis manifested in excess‘in'the third cer- T V4 (
ik o Mo St Pt frevisy
! vlcalvertebra, Rro 0 Hore-thandonbies—the-vertieal—eiame e / 7
| _sest-of—the-vertebia ; the neural canal also exceeds that of Man in the-same diameter ; the
" zygapophyses ave smaller than in Man: the arterial canal,is transversely elliptic, not cir- (¥ / $
| ‘cular; the transverse process is longer, more slender and more simple ; the pleurapophysial, /4 ' l
‘ noiisAp'rojeoﬁng distivictly from the diapophysial part ; ‘the diapophysis is more remote from = /i /
the zygapophysis ; the neurapophyscs are much thicker and stronger ; the lonig neural spine, (3)
becomes subcompressed ‘and slightly dilated at its extremity, which is not bifurcate. { The
v_s;x'nhe?fé_eﬁ'ept'a'f—aiﬁ"eren?:es, and éé;ééiﬂlf%%?f%ﬁﬁﬁﬁgﬂg&yiil.the length. of the neural
spine, are manifested in the fourth cervical vertebra, but ‘the pleurapophysial: part, of the ( L /
- transverse process is now distinetly developed as a triangular depressed ‘plate produced for-  —
o' ards and a liftle downwardsy the lower part of the centrum is proportionally less than in
| Man; and the smaller size of the zygapophysis is the more remarkable in contrast with the
' larger proportions of almost all the rest of ‘the vertebra..  In‘the fifth cervical vertebra the .
' ' zygapophyses equal in size those of the corresponding vertebra in Man ; the pleurapophysial
| part of the transverse process is less developed(‘than it is it the fourth: the arterial canal is

| wider, the anterior and posterior zygapopliyses are more nearly upon the same plane, and 4 : .
3 A fé Mﬁj\ Wcﬁ,g ;‘
78

STeT Q0 > S e P e-aFe~-101 YT PYopo 0TI 00

Ca

' the neural arch has a greater antero-posterior extent; the superior thickness of 'the neurapo-

o s T . , < (
» | physis above these processes. is very strikings (the arterial canal of the transverse process, 2, ré/ A\
1 T BT ‘ 7 P i : ; e |
E ﬁ ot h — /ﬁgy?}{,/ /increases 1n a greater degr'ee Ao, U P :
i S ) ee the pleurapophy&alhof.that processgdiverges more from the dﬁ)ﬁ Aete. Ao
‘ ._...,_:...* it + than in Mcajn ; the zygapophyses~are sew larger el ng S

=t ar but the centruxﬁ‘lssﬁﬂ narrower ; the neural spinz-is £~
: ; % C ; pings e |
stgl very long and very strong, but is somewha?_ shorter than in the antecedent v:ar- M a“&:f }
tebra, s i ; 1
/,r/ ’ b 3 g ,’./f’" /3»’ /4/ /

7@. alta %%7 ///ﬂu,,ﬁ, 7//4&/14«//“; b/" /ﬁwg’%*ﬂmowvﬁ {

| /{: ’9/4*% /e, A w, o preta Wm /fﬂ‘“/it/\’f—%% o et e, %
oy )\ for e B foe b il | oS irimn, ooy
M 2 Q—W"é*’ 1/3_" ”L“ M N / /"m )
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A A -
By 6 < 7 o ‘:Z/ a ek g
p.-The transverse process =

_ pase ise-byiTie vertebral arteW
sﬁght%xﬁves the neural arch. , Fhe-sutux ;

& physis ch holds the place of the cenWThe transverse extent of the

-1 ~bax(In pfoporti 't})/, tlzlp }a.ntero-posienor extent, is greater than in Man : the flattened poste-
rior articular are reniform, not subcircular as in Man, and the vertebral foramina
i : i : . ’

are relatively less. /M-f/dft‘? o=/ '

A st ' e

o

=34 short transverse process & perforated, but it is not bifurcate : the neural spine is pezzc ¢ -~
the posterior articular surface of the centrum is convex transversely, slightly concavre verls
cally. The odontoid (true centrum of the atlas) is longer, in proportion to its thickne s Vo '
in Man ; the anterior articular surfaces are narrower, the lower surface of the cen{is. o
flatter, the spine is longer and more pointed, and the perforation in the transverse process

 relatively smaller than in Man. The transverse convexity of the posterior surface of the
cgntrum‘is; gréater, and the vertical concavity less than in Man.

£ dhilie

/

{13 Tien STHRIAIT ) - . | ek : '
/e third cervical vertcbrs, » 7 = e
; by the length an [ slen-

b &

, ‘is"‘chieﬂy distinguished from the corresponding Human vertebra
derness of its simple spinous process. ‘The transverse process has a short oblique plerapo-
physial plate. M ‘

e fourth cervical vertebra

e a-ngles'of the oblique laxﬁtil]iforpg transvn to be prqdl}SCdJ
e : " o
R e A fof e tead

i

1 process.

i )
{ 4’.9/' : s - % # wibongd : " _‘? " .WA‘;_M VR e -

Fa-this the plearapophysis or”rudimental rib completin th:perfo}ated transverse plﬂ‘rz:% :

t:has not coalesced with the parapophysis ; and it has either fiot bods oectt
s mot conlescodwih the parapophyiis; and i Has either ot bee ossified or is Tt

-~
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is the diapophysi?l ‘ahdmophysial'porﬁons project distinctly from each trans et2g_

R b I s even W pohiminl R T R s s

a% WS N T /AM%’L«/&‘
(i Lty firisfo f o lan flve coren’n

| % , ,
| /‘ ’wa// 7 Mefieran B e *%W : 47 HW@/%
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Here is a short process from the bﬁd‘ part of the hypapophysis : the vertebral artery

piowees the transverse process dengthutisc"and-then perforates the neural arché the costal part

: of the  left .transverse procéss has not been ossified : that process is reéprésented by a simrt |
i pmjapu?hyms and a long diapophysis; the vertebral foramen being, nevertheless; éom };ete Vq:&

small ridge represents the neural spine. In comparison with the Orang, the l,)readfh ¢ f:‘th

atlas exceeds its antero-posterior diameter chiefly by the length of the ,diapophvsial p(;rt 0‘;_
;ll;‘ee ;x;::s;::; glreosc;:fs: it t-hus,,x\norf: nearl'y resembles that of Mapl in its‘gevnerczl shape. It
4 ¥ t more in the minor breadth and greater length of the part representing

.‘.the ‘body, in the larger and more; definite surface on the upper part for the articulation 'tll:
ba the odontoid process, and in the greater breadth and more ;)x;;(fuced‘xx.xargins of 'th h'wé

- articular processes. A i Aii affirvitiontiona, T i :'Al/n‘):(r
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j Mapsverse:processes are.short and terminate simply and obtusely : the neural spine is

' trifid, having an anterior ridge’ and two terminal tuberosities directed outwards and a little

. backwards. The body is deeper behind in proportion to its breadth than in the Orang, and

! the vertical concavity equals the transverse convexity of that articular surface: the neural
canal is less contracted above : the anterior zygapophyses are larger and better defined. In

|| all these respects the Chimpanze(yapproaches nearer to Man than the Orang does.

| g s MW@_ i

i

Phe third cervical vertebra \

e fore part of the bases of the neurapophyses are produced forwards beyond the cen-

trum and complete the transverse concavity for the reception of the backwardly produced
| body of the axis. This surface is deeper in proportion to its breadth than in the Orang, and
in this respect approaches nearer to that of Man. The vertebral arterial foramina are larger,
' the neural canal wider, and the anterior zygapophyses better defined, than in the Orang. The
| body of the vertebra is longer in proportion to its breadth than in the Orang, and the vertical
“ concavity of the hinder surface is deeper. The costal portion of the transverse process, is
' compressed and slightly produced downwards, forming an obtuse angle distinct from the more
H ‘acut‘e diapophysis which is prolonged outwards and backwards. The neural spine is sub-

' trihedral, slender, obtusely pointed, and W with the neural canal.

The fourth cervical vertebra,/ﬂﬁ,/// /‘“w‘/{ "'*74{7

~Raisyeniohaa, in the greater depth and minor breadth of the body, and in the larger rela-
tive size of the neural canal and of the vertebral arterial foramina, repeats the same differ-
. ences-from that of the Orang, and the same resemblances to that in Man, as the foregoing
vertebra-does. The neurapophyses still form the sides of the anterior concavity of the body.
_ The costal ridge is equally distinct ; the diapophysis is longer and the neural spine is a little
longer than in the preceding vertebra.

|
|
[

. ‘//4 ‘@M o/v%'f’%@? : M W}\'W /ﬁjf/%g/d~MMC¢\z,/{ 2 %]1‘,7/
{’ /"*ﬁ Z/Z{’%MCMC M i M//W»«LJL 4/4' '

SR & A1
A il fil by, il Qi

; (
| s . : 1
- ATe seventh cervical vertebra NIV 1R HIOY ol UL

“Fhe costal portions of the tr’ahsverse-proc'ess are ﬁfeduced to an osse;ué ﬁlamén%, which com-
| pletes the lower boundary of the vertebral arterial canal. . The diapophysis is much longer
| and thicker than in the sixth, The transverse extent of the centrum continues to increase, / s )

| oas also the antero-posterior breadth of the neurapophyses. ' The neural spine increases in |
breadth and slightly in length.

ﬁ,




gg leecalta X <]
Thers s a tabercle from,the hypapophysis fepresenting flie body, and a rough sfafice o1 ™| Lo el fnit 07

};hg neural arc 1 i place of a spine. | The vertebral arte aperforatesthe transversd process
Tongihuiserend-aliemmands grooves fhe neural | arch hehiud the produced angles of he anieg s fflL
ot 7 gapolifl %152 { The body 1s Jonger aﬁt\fﬂégpe}r'i‘n proportion to its breadth than j

"Chix;’ipil’nz‘egi "The surface for the odontoid,is more, nearly circular and better defined. :
caviti T the condylef mwe relatively larger, deeper, with the margins more prbduced. (ﬁza‘/“' &

‘ the di-//é} ) Z

> Thé :dzljapap_‘}}y .
* larger ﬁn‘l&_ / /
e 7 iz

sial boundary of the vertebral arterial foramen is much thicker than

apophysull’gne;they are equp.l m the,\ biwapanace : the arterial foramina are relativel
and the posterior zygapophyses are relatively much larger than in the Ehimpanre.

These differences chiefly relate to the more secure articulz?tion and suPport‘ of the verxcﬁz
sustained head, and to the larger size of the ceyebral organ in part nou?lx?hed :by the ve iero_
arteriesjin the Human species. ~The developmept of the zygapophysesk givesa g;:a;er tm e
posterior extent to those parts of the atlas,‘and'the transverse I)rows?es are thicker in p

portion to their length. g | .
s PRI s e | e forbr L et
L . 14 ’ ' e, gk 057 2 Ww.\

The, ;ewo:;uface of the @ is less flattened than in the Chimpanzee, the middle ln.xe | (/,()

A ‘ . 0 . . 3

being produced almost into a ridg ~The transverse P?ocesslds th{mker1 :md ;n:reloblt:;seé?
proportion to its length : both the anterior and posterior zygapophyses are relatively larger : 55
the neural canal is relatively wider transversely : the ngural spine isrm‘éxc}} less developed] An / /
fact, what is usually described as the bifurcated spine of the axis seernis rather to be the upier
éﬁgt},}tly produced extremities of the not completely coalesced: neurapophyses Of/, that vertebra

in' Man. F s i 3008 -9 ]
‘ ﬂﬁg drawn parallel with the transverse plane of the anterior gygapophy.ses ;w.ould m\;&;}tﬁ :,t
a right angle in the Chimpanzee, but at a more open angle inMan‘, especially m the e

races.
—

2

i : :
| Bhe third cervioal vrtebiny 73 9)

( :‘{‘Iﬁam angle of the base of each neurapophysis is pr.oduced f(.)rwards beyond the &7444%, i 7
| centrum, and assists in forming, but in a less proportion than“.m‘the,@hlmpanzee', the trs.n-s- /

verse concavity for the &ukwa&ly'pmdué‘ed body of fhe is. The'cefxtpm is larger.m é.% -

proportion to the rest of the vertebra than in the Chimpanzee, save m'1ts. mtno-poo“n;r /( |
. dimensian. The pleurapophysial partjof the transverse process forms a dlstmct. ol?tuse sy vy /

from the diapophysial part, which isﬁurter, thicker, and mere obt.use than in ithe Chim-

panzee. The same difference is here repeated in the greater relative size of the zy{ga.poph.yses,

particulaﬂ?‘% anterior ones. The transverse diameter of the meural canal is relatively

greater. The neural spine fis much shortersendsthiekes

iy S A g i |
A S ) s R eI §
" . Fhe fourth cervical vertebra & ‘2 %%3‘7 > i

e sides of theé:h{boﬁor qongavit’y,{are still fqrfned by tl?g neur'apolpﬂ?sgs, thi'ct};l are I‘ess
produced than in t e-Precégling Xex{tepragg dljthgn: in the corresgondmg veftebrae o ‘ g\G-ham—/.
ponzess The diapop_hysesf‘ g : i  are shorter than ;m tﬁe.Cl?mPanzee, .
ihedattar. The zygapophyses are relatively larger. .The plel‘xrapophysml“ and diapophysia

| parts of the transverse process are 'nearlE E ‘?ually' deve}oped,_ and are bentM( on thg

| sides of the groove which impresses the 4 -part of thg tmnsve?se process. The pleux:apo- |
~ physial boundary for the canal for the vertebral artery is here mugh thmner than the diapo- |

physial one.

—Fhe fifth cervical vertebra/ﬁ/'- V2 S ' 12 / l;&vv:(éo ~t
"‘ﬁﬁ m’ concavity of the bot{yfié less deep than, in the,Chimpanzee. ' The anteros 6";’%
Postariarextent of the centrum is absolutely less and,:relatively much less in breadth. The

| { . . . }
|4 //"( e cos:‘.al portionuis now more developed than the diapophysial portionsof the transverse process,aJ 4 2”’%” 17{7{ (7' "‘6/ |
L ehieh-appoars-te formya short broad plate with the angles égnt &vards. The zygapophyses C b / “
are relatively seh.larger than in the Chimpanzee: the antero-posterior e '

o, : oy xtent of the neural
3 arclils greater : the neural spine, is much shorter, thicker, and is‘swbifurcate. The anteror—
‘ margin of the neural arch is sharper than in the Chimpanzee. “Jeq
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z / i e /,d’;‘/( en,
A
. e sixth cervical vertebra/ 7", 24 J‘A // / o
“Pire Human characteristics wi-this-vestebsa are shown in the greater relative i 1§crease in the

[
size °£ the centruu{“éspeclally transversely, with the minor degree of the concavity ¢
“and pestesior tmnsverse conveth the centrum. The pleurapophysml part” the trans- ( _é /
verse process'l +% more produced outwards in proportion to the dlapophysml partf‘fﬁé (d ) o Har %%

zygapophyses continue to present their characteristic superiority of size ; and the neural spine, 2 &
although here of greater length{ & inferior in thls respect to that in the Chlmpanzee The /7‘\ Ao ZW :

e = border)is ,,4, VM(?/
shalfPﬁr,, % G 7‘1.., Z/zc—q,é(% ,,,/74/,“‘/%“_ \\ N \

[
Plic seventh cervical vertebra/ /4/ 4 / . %
| _ /vy e tLen {

| “The increase of breadth in the centrum, the increase of the wrbese~posterier~extent of the e /"ﬁf 6*; yeef, g
neural arch, and in the length and thickness of the neural spine, is semewlmt o in thi S R
! 5 greater in this il T /(
| vertebra, as compared with the sixth cervical, than iin the{Chimpanzee. The costal part of ' “ {“"/r/"gv S
| the transverse process, completmg the arterial foramen, is thicker than in the Clnmpanzee ‘ %M% ﬁ’ / 5, 7‘/)/&,5 1/
i the dmpophysxs\gxs shorter, but much thicker. i /
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 sborssdileiehigm—The dorsal vertebrae besides their increase of number—the thirteenth ! \/
however answering to the first lumbar in Man, with the pleurapophys)é retained-as di- £ / )j
stinct elements—differ in the greater length of the spines of the first five vertebre,
which progressively decrease to the length they present in the Human subject, but with

? : : vertica £ .
greater thickness, and in the last three with greater <aiere-pesterior-extent. The
bodies of the middle dorsal vertebra are shorter in proportion to their breadth; the
diapophyses are thicker, stand more directly outwards, and the costal surfaces are more
concave and oblong ; the metapophysis which projects distinctly in the eleventh ver- .
tebra i_rﬁx_ﬁ_l\j[g%ﬂdoes not so appear until /téllﬁw lfwh in, the g‘c_)‘x&lq( ( ok . 2p ’3) /f/ /9, -
"In the first dorsal the centrum is larger avaA;Il-y ' Aand the épine is twice the length ‘2, n)' /
of that in Mar;(; the zygapophyses are larger than in Man; the costal surface is more 4 5;% g
producedg the side of the body : but the chief difference is in the position and direc- ey -
tion of the diapophysis, which in the Gorilla projects directly outwards below the level %««% )
of the anterior zygapophysis ; the fore part of the base of the neurapophysis is less a z

deeply grooved in the Gyerilla. , o4 P
. 4 Fhedac oo

/@/’f1’*( LM/L, %%\‘: Mu/% ,ﬁw'. 3/ 5\*,1/4( Coni AL R

Vi M/ﬁ*l }‘\'l;’?/tw—a bon 7//'?14%/0\4[%;. 4’1 A g’/ . m W‘j(/v %"«%‘«‘g
i (///,//E- ,S/ — WAW [ /?f)\ ﬁ/f"“/%v’ %;/tﬂtfﬂ%‘/’(’ /L‘/é by,

e tlgs— ‘WW‘ A %’Z);:f% ﬂ'ffdm. g o 074//"»@”7‘% /?éj';/fé%f///ﬁ/fh W%am, \
ol S A S B : g & |
gy A ifor e o o ol onl i T Aok g

" é >/4 . ,:'t»(r-S“’V" ,“-01/)14..4 7/% é Z:M_(J oA /’7/1441/‘\_ L<—A/z'n 5\ begr Cprn ’\Cm% : |
H;/ A At /[,,},\/1(1/:/"‘_“ A~ M%A, %;t/—/M/7u/] l4:_ \/)}14_4‘4{ Ly Li ‘7(‘ ? %“{ﬁ%; : / :
The same gener'al differences may be noticed in the<hree succeeding dorsal vertebra fres ‘6 . ¥ |
exceptﬁ that the spine becomes shorter and the centrum larger in the Gorilla ; the neurai ’ /
arch rises more abruptly beyond the AL zygapophysis. / ’ ‘
mlle s.xxth d'orsal vertebra the neural spine is reduced to the same length as/the | ”}/
corresponding/spine in Man ; the centrum is larger, the neural canal of the same size Bhe

—

ﬁlBE neural spine is less oézli'guely bent backwards, and is thicker o
though not longer ; the zygapophy '

, t longer ; pophyses are more produced ; th ;

. | broader and somewhat xsho_r,ter,/Kb : . Rl J
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S s fava’,
e bases of the neurapophyses, instead of being prodiiced $omwends, have those angles as
it were truncated, to form the articulation with the heads of the first pair of ribs. The
‘ readth of the centrum is augmented, and also, in a more ea;égéial degree, that of the diapo-
hysis, which is excavated, below for articulation with the tubercle of the rib. The neural
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; "hf its principal characters ¥ resembles the last dorsal of Man ; for instance, in the distinct

’k ‘and well- lof)é}lqmetapb hyses, which are thicker and longer in the Chimpanzee ; also in
‘the narrower?ﬂfla L part of the neural arch, concomitant with the change of
- position of the Gstesser zygapophyses. The diapophysis still shows, in the Chimpanzee, an ’
~ articular surface for the tubercle of the thirteenth rib.. The neural spine is longer and larger ; %@
S j»oﬂf"ﬂ E} ?g@_‘ w %&'? ."f‘mt 28, O firedd westeit o3 S ) ;
Q5 onl¥aih v p o RN ke T S

pine is increased in i extent,'buﬁnoo-iu-iengﬂk—w- %977‘ ~ 47@ A /4‘«%2/ m,\/i
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wy M i K (lomfmrsis | N s Z
/ﬁ_\/w// M{M Arc gﬂ,_,,//é W/MJW &)
@/ %” The spine of the third dorsal has

and pastener prommence the sueceedmg spmes gradually diminish in lingfh
but i mcrease in breadth and antero‘posteﬂer- extent to the penultimate lumbar.

A 5 cterrod st o o hatfpria Py //fﬁw, (ondl )
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| A Jrrgecs M prteiivr

D ope mn Fheceedn, s TBE M
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T

M«/% /’//éfb < Z‘”’fﬁ""“? e e metapophysis appears as a tubercle,

¢/ mear the hase df the, % zygapophysis of the twelfth ‘dorsal : it is equally’ distinct on
| 850 o thie Rt lumbar; but'subsides to a slight ‘eminence on the succeeding Tumbar vertebrae. The
\ - anapophysis is only distinguishable from the diapophysis upon the first lumbar vertebra,

- where it serves to illustrate the true relation of the diapophysis of that vertebra to those
& of the antecedent dorsals and the succeeding lumbars.
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& »-Fge bodylis relatively larger than in’ the Clnmpanzee, partleularly an riorly : it is less %
L _eonvex below/ The tmnsverse procesnes are tlncker and are more incline wpwards and for- %
- wards: the pmous process is thlcker and relatlvel 7shorter, W icare, panlosen T olos ))

, /
Tﬁ% second dorsal verteb /a(.f/h 2) AT ennnl amch #f/{\ﬁ//(ua,% \

‘%' centrum is increased in vertical and antero-postenor extent: the m zygapo- : %
physes are nearer to each. other and ar produce more than in the first dorsal, >
1 whereby the notch of the neural arch becomes deepsr and narrower. The diapo-

physes are longer and thinner. 'The neural spine is also thmner, and the Zygapo- /M/\{{ e /
/ £ /

1 ‘ hyses are smaller Tlns vertebra differs from its homologue in th Clnmpanzee in the more
b s,rd %edtlon of the dwpophyses and the more outward as heir, articular surface.

|

emargination of the neural ar ess deep: the neural spine is absolutely

shorter and smaller The body is relatrvel);(as-well-as absolutely larger/ and the pedlcles of “/7 e A A jl\vz—?’ ’V/é,
the neural arch areﬁgheﬂmd longer i in conformity with the wider neural canal. el /

|
|
I
|

. The third dorsal vertebra, ¢ . 3/ : /

differs from ' the thz&ﬁmﬂmn in the transverse and increase in the . (o /w L W

m::tent of the centrum ' the diapophysis and neural spine are ‘somewhat thicker : the
neural emargination is narrower. It differs from that of thexChlmpanzee in the %%v

minor length of the neural spine, the greater relative breadth Qf ﬁxe ‘centrum, the greater
length of the pedicles and concomitant expanse of the neural canzl The aocessory tubercle .

v mlmdmimﬂydevelopeduponthedmpop'hym,mwé o &L (4"“‘%“« e

Ji i

o, d ,\VE ,""

h;, : e l’ourth orlal vertebr%aﬁ rt }// e(

I mmé general differences, in comparmon with th ﬁ&mpmﬂb, are repeatedm

wmmmagmmawaopmemofmehpophy S mainmmedaﬁeofthe ;
 accessory’ tuberele A ! wadp

J

15

| 'p Ao seventh dorsal vertebra[ J i } I o Had bl
The progressive increase in the size of the centrum is gm.ter, and the amtazior and /(4“0‘
rior costal surfaces are less equal and less appromnated than in the Clnmpmee

Y. n ¥ g 5 Wiy e
N valn £ ry o b3 ote n
M‘. e}

The neqral spines 0 febnis. aml the precedmg dotsal vertebrse are shorter thm in the Chim-
pmzee, are thicker transversely and. less extended in tlw axis of the spine, espemnlly at their
’ LI:' extremltws, wlnch are tuberons, not truncate as mthe Clumganzee. :
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-'-_Hre nmth dorsal vertebra/ 07 L Vv ;
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. The tenth dorsal vertebraf ¢ - “ DL/'?W 06 ‘#‘P/
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Fite eleventh dorsal vertebray

; { [‘Iﬁ;x;tapephysial tubercle which was slightly.indicated in the preceding vertebra becomes
- | more distinet. The centrum continues to increase in size. %\

¢ 'ﬂﬁ_e"twelfth dorsal verteb 7/ /‘/‘ 2 fidg / d “

[
| e centrum continues to enlarge, and the neural spine to gain in msere=posterior extent.
- The metapophyses are well developed : the anapophyses/(may be recognized distinctly : the (& j
diapoph_yses are reduced to smooth tﬂbgcles without an articular facet. The neural arch of
‘this vertebra contracts in breadth W, concomitantly with the modified shape and.
~dlirection of the szgapophyse 5 Which are elongated and incline more obliquely out-
ward than in the preceding vertebra. This modification does not characterize the corre- 7z \4‘)
sponding vertebra in theAChlmpanzee. The emargination of the neural arch is wider 70‘% /
| in the twelfth dorsal, which is distinguishable from the eleventh not only by this character,

but by the distinctness and greater length of the metapophyses, and by the greater length
f and minor breadth of the part of the neural arch supporting the m zygapophyses.
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i ’Mhe»ﬁnt WWW mbtnpophym,\u'sﬁll luge and distinet ; the m‘, -
apophysis becomes more convex and oblique in position ; the diapophysis is smldmly elon \
gated; ag.

maller size of the nearal canal whiok-selatesto the inferior developmiant.of-bhe |
: ‘g'iild in, &am&xlength and terrfiinal expanse of the neural spine. The

‘same difference obtairis in the Jumbar vertebra ; the diapophyses are broader and more
“depressed in the Gorilla ;: the’ aatomor-zygapophyses are more convex in part, not wholly con-
‘eaye as.in. Man ;. a fossa divides them frorh the nietapophyses ; the cen is a8 broad as in
“Man; but is. deepermd longer ;' the neural spine extends more obhqnelMd its
' dpg.ndod ‘apex.is bifid. Tn'the last lumbar vertebra t , difference is very striking in the
! nﬂmzéxpnh of the ceptram in the Gorilla, especially. in'the much smaller and more
stormmﬁﬁae neural canal, ‘in the shorter and broader diapophysis, the more distinct
=Mpa§hyns, inthe convex anterior and more proxxmated posterior zygapophym, and in
“ithee: geeater length of the centrgm, //, * “Zr '}-7 :
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The first lumbar*eﬁebn. é/ W %W ﬂ ‘/

aP
el vertebra'(ﬁﬁlclymo the second lumbar vertebra i in the Orang and Mggndlﬂ'ers

from bothyin the superior length and size of the neural: spme"'"’l‘he metapophys Apro_]ect‘

from the Whpar | and outer part of the, % zygapophyses, from which

t%ey are separated
by a narrow groove " There is a fechle rudlment of anapophysis from the part of the

%P6 second IHW
mhyses still contmue to be se

parated by a groove from the anterior zygapophyses,
'The neiiral spitle is'more expnnded at its broad flattened termination. The centrum is some-
what augmented in size. ‘4

e third lumbar, veréebra. '
In phig/vertebra the dlapophigls is shorter and thicker, and the anapophysml tubercle

lar&er and more dlstmct at_its hack part r'l‘here is 8 «slight m(;rea,se in_the size of the
i centrum P o cancl L% Mi{m

bl Partoneq,
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e first lumbar vertebra /24 foo . 2, q) fae o j 2.5 .
; e (centrum is much increased i size, and the neural spine in extent.. The metapophy- | . "
| sial tuberclgfa’re also enlarged, but do not project so freely, by reason of the extension of |
,l the articular surfaces of the or zygapophyses upon the iner sides of their base. The
- diapophyses are much increased in length. The anapophysial tubercles are still distinct.
The alf of the neural arch is more contracted than in the last dorsal, and the poste-

§ 8- . . / Ny /s P ;
«iex zygapophyses are turned directly outwards. Me plocmr) sbrcelom v il ‘% £ }& é’/”"/[ S

. The-‘ sécond lumba:r vértebra{ A /é’ e p 2/

W differs from the first by a slight increase in the size of the centrum and in the.
length of. the diapophysis. The améygapophyseé are larger and look more directly
inwards. Both metapophysial and anapophysial tubercles are distinct. This vertebra differs :
from its homologue, %lle first lumbar vertebra, of the  Shimpanzes, in the greater size of the M v
“ody-and neural arch, in the greater size of the zygapophyses as compared with the diapo- /‘%\ /W ﬁ (71’ £
physes,* ially— #o- of the neural spine. The anapophysial /_ ~ 3 By
tubercles are better developed in the Human vertebree, ang are sit.uﬁ Q(.La@v the upper, ﬁnd no§ ot Am’%"‘d alev o %T%
| at the hinder part of the base of the d;'agqphysis. The production of the pesteriee 3 Z«% a&«/@\_, ‘47

| ' zygapophyses occasioning the deep emargination of the neural arclﬁglso a charac-

\

’3 teristic distinction of the Human lumbar vertebre.

¥ ®ite third lumbar Vertebra/ {o/ ﬁl ‘2, % ‘f/y;- 7 /’

/N — . i
i MOphysiaQ% anapophysial tubercles continue distine ew-this-vestobra. Th lorrer—
: in of th spi j istinet] ek ¢ blique vid hich
posterter margin of the neural spine projects distine yw& wo oblique ridges whic

/Q Z%Ad' c ﬁa/z mrﬁ{, 45/&4‘
=

r ( ]
 diverge from the sides of that spine upon the pe% zygapophysesy!

| distinction fror_r}{the corresponding bone in the| ChimpanzeeJdest ) the other differences
 pointed out in the preceding lumbar vertebree. éau:((% A 80
- The fourth lumbar vertebra/% A L‘/’ 2, *‘) S o %AJQ L

I — e

| me corresponding vertebra in tlie/@ﬂimpanzee, a decrease in the length of At

{ the diapophysis, but it likewise shows a marked diminution in th;énhn-psdoﬁee extent of “Ct%ca é// |
- the neural arch, occasioned principally by a diminished. length and increased breadth of the

pesterer zygapophysis.  The anapophysial tubereles are distinctly developed. ' The body of

the vertebra, though much broader, is not longer than that of its homologue, the third lum-

- by in the $hivigengees VAT TR0 Y N il et %—‘ myucf/w"s\'74 cen ety - : i
e S il

| The fifth lumbar vertehra[ 37 /y'. 2 ,.f/ ' / o é Lonic B !
i sy { i T e e kias 2

( ﬂﬁchuﬂcterked not only by its superior size,ﬂftit by the great. transverse expansion of
the

; part of tlsé neural arch concomitant upon the superior development and outward %b
| <empension-of the pf;‘m zygapophyses. The diapophyses and neural, spine are shortened &

the anapophyses appear like a part of the upper border of the base of the diapophysis pinched
up and produced m “The metapophysial tubercles are separated by a groove from
‘I' the anterior zygapophyses. S it
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| “Fhe sacrum departs; in a greatd and sewe instructive degree from the Human type; it 24
| consists of five anchylosed vertebree, but they are longer and narrower than in Man, and pre-

sent a very slight curve, with the concavity forwards ; the neural foramina, are much smaller,

“the neural spmes much more developed; #-?coalesce to form a single strong bony ridge, { /(7, A I

“extended over and gradually subsiding on the last sacral vertebra, the neural arch of which

the zygapophysegxare smaller, but the metapophys "zare present and well developed ; the

..jliac surface extends to the upper half of the third vertebra, is narrower than in Man, but

~wowing to the greater length of the first and second vertebree, it is longer. The posterior
 outlets of the nervous canals are very small, and the whole neural canal is much more con-
tracted.
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e he neural arch is complete in each, and the spinous process is developed from

all but the last the four posterior spines being confluent. The mietapophyses are developed
from the four anterior sacrals: the three anterior ones join the iliac bones.
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W et é’/ 2 ' The neursl arch is complete in each, and the spinous process is developed from 0
qlet the lnst, the four posterior spines being confluent. The ‘metapophyses are devcfoped
‘ﬁom the four antenor sacrals : the three anterior ones. Jom the iliac bones. '’
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- 4#,differs from that of the male Australian (No. 5186), in: the larger relative size of the
zygapophyses. iR ieila %

— b G, e 4

| The axis.

This is larger, has larger zygapophyses, and the under part of the centrum less compressed,
than in the Australian. In both the neural spine is broad transversely, with its angles bent
. back.

The third cervical vertebra.

The posterior zygapophyses are larger, the diapophyses thicker and more produced, and
the canal for the vertebral artery wider, than in the Australian.

The fourth cervical vertebra.

The vertical diameter of the centrum is much greater than in the Australian.
The first dorsal vertebra.

It differs chiefly in its longer and stronger proportions from that of the Australian.

;The second to the sixth dorsal vertebrz. : ’

The parapophysis (or articular surface for the head of the rib) increases in size and distinet-
ness from the fourth to the sixth. These vertebrae differ chiefly from those of the Austra-
lian by the relatively greater size of the centrum and the stronger processes.

The seventh to the tenth dorsal vertebrae.

l
| . They differ chiefly in their relatively larger centrum from those of the Australian.

The eleventh dorsal vertebra.
It has a single surface for the head of the rib on each side, which has ascended from the |
| | body upon the neurapophysis. The diapophysis is very short and obtuse: a metapophysis‘f
| of greater length extends from its upper and back part towards the zygapophysis.. There is!‘\‘
a short anapophysis. ;
‘ 5
. The twelfth dorsal vertebra. _ : P
- The 66;&51_ surface has how wholly passed upon the extremity of the short and thick diapo-
physis: the metapophysis and anapophysis are distinct from this. B §
As compared with the twelfth dorsal of the Australian, besides a considerable inferiority of ;
size, the costal surface is on the side of the neurapophysis, and has not ascendgd upan !tl\xe ‘
. tubercle which represents the diapophysis, as in No. 5204. ; i

3 The first lumbar vertebra.

The anapophysis and metapophysis have subsided to tubercles, and the diapophysis is elon-
gated by the extension of ossification into the fibro-cartilaginous basis of the pleurapophysis. |
_In the Australian the metapophysis is relatively longer, the diapophysis smallér, and the’
"tubercles on the back of the posterior zygapophyses are less devélopgdf’ : e

. The second lumbar vertebra. : o F46q G

- The third lumbar vertebra. ity
) ‘ ] o> A G : gl amlE B
" The upper part of the neural arch has been, probably after fracture, movea.biy articulated
with its piers or bases. The anapophyses are well developed. !



“The fourth lumbar vertebra. TN
That of the Australian differs in its much shorter diapophyses.

. The fifth lnmbar vertebra.

The shortened:and-much thickened diapophyses present an artlcular lurfue for the pro-
duced angles of the sacrum. '

. The sacrum. ' 1 2l el sE e il iR

» ‘.vI't is larger anid broader in proportion to its length than in the Australian (No. 5210) ; it
is-alsq more-eoncave anteriorly. The neural arch is left open and incomplete in all the ver-
tebree, whilst in the Australian the neural arch of each of the three anterior sacral vertebrz

is-.completed and supports a spine.

lppetos. g VWA &7,,/4, (ﬂmd / w/zw S

. The atlas.

Compared with that of the Australian (No. 5186), the zygapophyses are smaller, the di-
apophyses are larger, and the sub-bifurcate neural spine is bétter developed. The canals for
the vertebral arteries are larger, and they perforate the neural arch as well as the transverse
process. The neural arch is likewise perforated by the first spinal nerve.; The characters of
age are manifested by the irregular ossification extending from the penphery of the odontmd
articular surface. :

Y

. The axis.

. The diapophyses here are smaller, the bifid spine longer, and the transverse processes more
wxd.ely perforated and more produced, than in the Austrahan (No. 5187)

. The third cervical vertebra.

This, also, repeats the differences of the smaller zygapophyses,l the ia(r'ger articular canals,
" and, the spine being bifid, with the two divisions well produced.

1

The fourth cervical vertebra.

. The fifth cervical vertebra.

~ The same differences are repeated in both these vertebre as compared with those of the
Australian.

|
|

| \ The sixth cervical vertebra.
|

The body is proportionally larger and the costal part of the transverse process more pro-

duced than in the Australian. As an individual peculiarity, the neural arch and spine are

 slightly distorted towards the right side, and the vertebral artenal canal of &he same side is
contracted and divided by a transverse bony bar. rEganatoar sdl Go

The seventh cervical vertebra.

__Both transverse processes are perforated. All the foregomg vertei)fae to the axis inclusive
‘ ahow characters of age by irregular ossifications extendmg ‘into the anterior vertebral
hgament

The first dorsal vertebra.

The inequality of size in the zygapophyses is here less. The diapophyses are longer and
stand more outwards, and the centrum is larger than in the Australian Negro.

—v——

The sixth dorsal vertebra.
In each of the preceding the diapophyses are less bent upwards than in the Australian.
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'The sacrum, with the first coccygeal vertebra anchylosed

The metapophyses are distinctl‘y developed from the upper part of the base of the diapo-
physes of the eleventh vertebra.

%
The twelfth dorsal vertebra. §3

It is larger than in the Australian, has the neural spine more extended in the direction of
the axis of the body, has a larger costal surface, and shows the anapophysis more distinct
from the rudimental diapophysis.

The first lumbar vertebra.

In this the metapophyses, anapophyses and diapophyses are ‘more produced and distinct
than in the Australian. Although the vertebra is larger than in the Australian, the zygapo-
physes continue to be absolutely as well as relatively less.

The second lumbar vertebra.

Although the anterior zygapophyses in their change of position have ascended to the base
of the metapophyses, both these and the anapophyses continue to be distinct from the pro-
gressively increasing diapophyses.

The third lumbar vertebra.

Here both metapophyses and anapophyses have subsided to tubercles. The zygapophyses
equal those in the Australian, and the diapophyses are of the same length, but the body and
neural spine of the vertebra are much larger.

. The fourth lumbar vertebra. ‘

This is individually remarkable for the ossific growths which have extended from the under f
part of its centrum into the ligamentous sheaths underlapping the contlguous vertebra before

and behind. ' |

The last lumbar vertebra, showing in a minor degree the same characteristics |

|
|

of age.

L

It is relatively broader, especially across the third vertebra, and is less concave than in the |
Australian. The neural arch is completed over the first four vertebree. oy gt

It is larger, particularly in the transverse diameter, than that of the Esquimaux or the
Australian. As compared with the latter, the zygapophyses and arterial foramina are pro-
portionally larger. The diapophyses are broader and less obliquely twisted.

The axis.

1 With the sante superiority. of size, it differs from that of the Esquimaux in the more back-

“ward inclination of the transverse processes and the deeper notch between these and the poste-

rior zygapophyses. The spine is not so broad, but is higher. The notch between the post-
ga}wphysis and diapophysis is less deep in the Australian than in the Esqulmaux

o' s '

The ﬂm‘d cemcal vertebra : » ; y

‘In this, the character of the deeper notch between the zygapophysis and diapophysis is
: repeate&. The spine is longer and more slender. 4

The fourth cemcal vertebra.

The notch between the diapophysis and zygapophysis is wider than in the Esqmmaux and
deeper than in the Australian. The spine is longer, and, as in jthe preceding vertebrae, is
. unsymmetrically bifurcate, ARG ol



§

'l‘he seventh oemcal vertebra

~ This lhpwu marked superiority: of size over tlmt of thne Esqmmnux, and stlll more 0 over
that of the Australian. The diapophyses are thicker and more produced: both, but especially
the right, are perforated by smaller foramina than those of the preceding cervical vertebree.
Besides the increase of size, this vertebra differs from the preceding in the minor depth of the
anterior articular surface of the centrum; in the increase of that part:transversely, and the
‘absenoe of any, proxmnent plate from the costal part of the transverse process which now forms

slmply the lower boundm'y of the arterial foramen ; in the greater length, breadth and thick-

il

 ness of the (hapg‘phy sial part of the same process ; and in the greater length and thickness of

B the splne, wlnch termmates in 'an obtuse enlargement notched behmd but not bifurcate. The

posterior zygapophyses are also relatively ‘la’rger

The ﬁrst dorsal vertebra.

: 20 nudsleols 1

i The dmpophyses are longer, and less inclined upwards than in the Esqulmaux or Australian,

~ and the aspect of the costal surface upon them is more directly downwards. In the Australian
it looks Tore outwards than in the Esquimaux. The ridge along the lower part of the same

formed by the neurapophyses are more restricted to the upper and outer parts than in the
preceding vertebree.

‘The second to the tenth dorsal vertebrae inclusive.

In each of these the aspect of the costal surface of the diapophysis is more dn‘ectly down- |
wards than in either the Esquimaux or Australian.

The eleventh dorsal vertebra.

This vertebra is characterized, as in the Esquimaux and Australian, by the development of
| well-marked metapophyses from the upper and fore part of the diapophyses, which are shorter
- and less thick than in the foregoing vertebrae. The surface for the head of the rib has passed
| upon the side of the neural arch. This differs from the preceding vertebra in the distinct
- development of the metapophyses, in the diminished size of the diapophyses, which now cease |

to show the well-defined articular surface, and in the diminished length with increased thick-
ness of the spine.

‘ The twelfth dorsal vertebra.

This differs from that of the Esquimaux in the articular surface for the rib being still con-
fined to the side of the base of the neurapophysis and not transferred to the diapophysis,
which is short and obtusely pointed. The neural spine has a less antero-posterior extent,
and a more expanded summit. This vertebra differs from the eleventh dorsal in the super-
addition of small but distinct anapophyses, in the increase of the metapophyses and diminu-
tion of the diapophyses. The posterior zygapophyses are smaller, and are convex, instead of
flat or slightly concave, surfaces; and those surfaces are turned more obliquely outwards.
The hinder half of the neural arch is narrower.

The first lumbar vertebra.

This differs from that of the Esquimaux in having the metapophysial tubercles larger and
the anapophysial ones smaller : the diapophyses are shorter, but broader : the neural canal is
wider in proportion to the size of the centrum. As compared with that of the Australian,
besides the general superiority of size, the difference is chiefly marked in the much longer
and larger diapophysis of the I'renchman’s vertebra. As compared with the last dorsal ver-
tebra, besides the usual difference of absence of the costal articular surface may be noted the
diminution of the metapophysis and its approximation to the anterior zygapophysis, which
has now a concave surface directed obliquely upwafds and inwards. The two tubercles, which
terminate the posterior ridge of the neural spine below in the tenth, eleventh and twelfth
dorsal vertebree, are here further apart and advanced upon the back part of the posterior
zygapophyses.

The second lumbar vertebra.

The transverse processes of this vertebra are relatively longer than in the Australian, and

‘ the spine is higher in proportion to its antero-posterior extent. The tubercles behind the

4 postenor zygapophyses are more distinctly developed. The anapophyses have subsxded to
mere ridges.

W L

process, here strongly developed, is feebly marked in the Esquimaux and is not present in the | ;
Australian, The produced parts of the border of the anterior articular surface of the centrum |

4
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The third lumbar vertebra. X{P90% J0T VBT

" That of the Esquimaux differs from it chiefly in the retention of the anapophyses. The
. aygapophyses are less widely apart in-the Esquimaux. The distance between the zygapo- |
* physes in each pair is the same in the Australian as in the European, although the vertebra |
| itself is smaller in the Australian. : : ,

The fourth lumbﬁr vertebra.

The zygapophyses are relatively larger than in the Esquimaux, and the whole neural arch
with its processes are larger in proportlon to the centrum than in the Australian ; the spine

| more particularly is longer This vertebra differs from the foregoing in the reappearance of

the anapophysxs upon the back part of the base of the dJapophysm Three ridges radiate
" from it ; one to the diapophysis, another to the anterior zygapophysw, a third to the side of
“ the neutal arch.

)r;l‘lle fifth lumbar vertebra.

The posterior zygapophyses are larger and wider apart than in the Esquimaux, and are

varieties : the diapophyses are much thicker than in the Australian. =The fifth differs from
the fourth lumbar vertebra chiefly in the shortening end thickening of the diapophyses, at
the back part of which the anapophyses are reduced to tubercles. The metapophyses now
appear as simple thickenings upon the upper border of the anterior zygapophyses. The
posterlor zygapophyses are larger their articular surface is concave, and looks more directly
downwards. The neural spine is reduced, particularly in antero-posterior extent.

H larger but not wider apart than in the Australian : the spine is longer than in either of those

/(\/I/IM

The sacrum / yZ w}/W/W«f A /w/ﬁ e N et b—#&meuz. i /é%

a.ﬁmsmts £ six anchylosed vertebree, the supplemental one being at the caudal extremity - 7{"/ ceteh posloriceq
of the bong/ The first vertebra of the coccy:skhas nevertheless 48 usual size and shapet the

sacrum is consequently longer in proportion to its breadth glan in the Esquimaux, andmrger LR % % 22 7 ~ven éé;k #

in all dimensions, with a deeper anterior concavity, than TK the,. Australmn The so-called \ ; S f
transverse processes of the first sacral vertebra slope more downwards from the anterior arti- g éz Z: 2 7%‘57/ *o. Sy ’
" cular’ suface of the centrum than in the Esquimaux, the direction being more like that in the o2 ; Z‘"""C |
' Australian. The anterior zygapophyses also resemble those of the Australian in being larger ; ‘/‘47&6 4 {
and more sessile than in the Esquimaux, and the tuberosity which extends outwards and for- i A P
wards from their base is much less produced than in the Esquimaux. The articular surface : /

for the ilium terminates on the same transverse line with the third sacral foramen, as in the
" Australin,  Tn the Esquimaus it extends very little beyond the second sacral foramen. In
 ‘the’ present sacram the neural arch is completed over four vertebree and supports a spine: in
the last two sacral vertebree the neurapophysis coalesces with its homotype of the contiguous
vertebra, but not with its fellow in the same vertebra.
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