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Neural canal
Notochordal
tissue
Bony centrum

A. AMPHlCELOUS B. OPISTHOCELOUS

C. PROCELOUS 0. ACELOUS

Intervertebral disc
Pulpy nucleus

Fig. 7-2. Vertebral types based on shape of articular  surfaces and shown I ”  longitudinal
sectnns.  The pulpy nucleus IS t l notochordol  remnant.

TRUNK TAIL

Fig. 7-3. Python vertebras, cephalic and lateral views.



Myor*pturn
(or rib)

\

\ =’ I &cmtrum

Sclerotoma

F i g .  7 - 4 .  Migrorion  o f  sclerol dls.  to  a n  mtersegmental posam  [I) a r o u n d  notochotd  prjoi
t o  formatton  o f  ccntrums  and I .  Cells  ( rhwn  l ight  end dark)  f rom t w w 5 successive  romlte’
prsduce  e a c h  centrum lohrcentrvms  !mtervertebrol  d~cs m m a m m a l s )  m a y  contur em-
nanh  o f  nofochord.
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ans ~k&nz~ chordal cartilage 10 q & perichordal membrane bone

Dorsol  plate Intercalary  plate

Neural arch ,  ,.I  ,l  II,  ,  II., Spinal cord

Notochord sheath

Notochcrd

Hemol arch
Caudal artery

Coudol vein

Fig. 7-5. Caudal  vertebral column of S&&s,  sogtttol  sechon.  The notochord  IS constricted

within each amphlcelous  centrum.



F ig .  7 -6 .  Calclf,ed cartllugmous  rwtochordol  rqs
typlcol  o f  some Holorepholr.  The rlngr  o re  more
numerous than the sormtes.  The neural  and hemol
archer ore not rllustrbted.

id Trunk

LUNGFtSH STURGEON

Fig. 7-7. Vertebral components w adult  Neoceratodur  (lungfIsh)  qnd Acrpenrer  [sturgeon).
T h e  n&chord  rhboth is waded  b y  cort,loge. A r r o w  i n  toll o f  lungflsh  mdlcates c a n a l
occupied b y  o long~tudmal  Ilgament. T h e  n e u r a l  canal I $  m o r e  ventrod,  s u r r o u n d e d  b y
basidorsols  a n d  \nterdorsalr.

InterdorrolInterdorrol

l n t c r v e n t r o ll n t c r v e n t r o l I n t e r c e n t r u mI n t e r c e n t r u m

IMwtYONICIMwtYONIC ADULTADULT

F ig .  7-0. Dlplospondyly  in  to i l  o f  Amm.  A  centrum and mtercentrum develFig. 7-8. Dlplospondyly  in toil of Amm.  A centrum and Intercentrum develop for each  bodyop fo r e a c h
segment. Bosldorsalr  and borrventrols contribute to centrums.  lnterdorsolrsegment. Bosldorsalr  and borrventrols contribute to centrums.  lnterdorsolr  and intewentralrand i ntervc
contribute to intercentrumscontribute to intercentrums
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Tabh  Y-l. Number of vertebras in  selected tetrcnodr

CLRVICAL

I
I
8
8
9 ’

12 to 14
6-Q
7
7
7
7
7
7
7
7
?
7

7

10
22
10

10’ 5 to 6
5 5
9 1” 25 5 t o X

IS 1” 20 5
1 3 5

13 6
13 a to 7
13 7
12 to 13 7
I2 i
12 5
I1 5
I1 8 L

UC**‘

I

2
2
2
2
3 to 51
5
‘c
4
4
3
3
4
5
5
0
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(coudol  v i e w )

Tt-tORAClC
(right sude)

F i i .  7-10.  C o t  v e r t e b r a s .  1 ,  Centrum 2 ,  ped,cle,  3 ,  transverse piocesr,  4 .  n e u r a l  rpjne;
5, neurot ccmo~,  6,  t ranww~  foromen;  7 ,  sate  o f  artlculot1on  w i t h  IIIU~,  0, odontold p r o -

c e s s ,  9 ,  ort!culor  facet  f o r  axis;  10,  pcstzygopophys;r,  11,  prerygapophy=;  1 2 ,  Inter-
vertebral foramen;  13 ,  dwpophysur; 14 ,  porapophyslr,  15,  accessory  p r o c e s s ,  1 6 ,  v e s t i g e
of  o wv,col  nb wfh two  head! , ,  one  fu sed  w t h  a dlopophys6.  the  o the r  w t h  o $~oro.
pophyw  t o  forIn  the  tronwer~e foromen;  S-1, S-2 .  S -3 ,  sc~rol  ve r teb ras

10

C A U D A L

Nwrol  ,pim

Neural canal
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Fig. 7-l 2. The eight cerv~al  vertebras, eight cervical ribs, and proatlas,  P, of an alligator,

left lateral wew.  I,  Atlas and attached frst  nb.  lmmedmtely  behmd  the fwst  rib 1s  the rib

of the OXIS.

Donol1  (2.8)

- P&k  girdle

r

I

- Acetobulum

Fig. 7-13. Vertebral column and p&c girdle
(black) of a frog The t-dnsverse  processes rn-
riude  snort ribs



FWI Alligator

c a t Hamster Man

Fig. 7-14. Socral  vertebras (stoppled)  of selected vertebrates, dorsal views. The sacral  ver-
tebros hove onk,ylosed  to form o sacrum  m  the amniotes  Illustrated.

J

Atlar
Axi

Fig. 7-15. Vertebral column di pkgeon,  dtogrammaticol.  1,  Thorocic,  1,  lumbar; C,  coudal;
p. PYQOM=
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lschial  Foramen

Fig. 7-16. Synv.xrum  and p&c  gwdlc  of the guinea hen, left loleral wew.

Fig. 7-l 7. Synsocrum  and pelwc  grdls  of the
gumea hen, ventral “wry.





Fig. 7-1 8. Complete set of tall  vertebras from o hamster, left later01  vew

Rachitomour
/ A \

PrimiRve  reptile

Fig. 7-19. Modificahons of tetrapod  vertebras leadmg  to modern omnioks.  The rochtt-
omous  type (shown also I I I  cross section, X.5)  occurred m  crossopterygions and  in the
earliest amphibians. B is from a lobyrinthodont  in the reptile hne.  61  and Bz  ore from other
lobyrinthodonts.  Whether the modern amphibian centrum  represents o  hypocentrum [dmg-
onal  lines) or o  pleurocentrum  (stippled)  1s not certom.
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n$?n  caudal artery ua:: vein L+tadsrnoudLi?lu  hemal  arches (pJ d-



Fia.  7-20.  (lerwcci  nbr  o f  D  cobru T h e  twrt
th ree ubs,  ursocioted  with the otlcts,  IHIS,  and
third  vertebra, are short and ore hidden by the
GWI.  G,  Neural  sp ine of  the four th  ccrwcal
venebrc

Fig. 7-21. Thorocac  rub  of D cat, rhowmg  the ~WY
heads (tuberculum  and capkAnn).
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\
centrum  ,

A”

/

B. TETRAPOD

Fig.  7 -22 .  RelatIonshIp  of  t&cat  ribs, A, and  bapltai  (two-headed] tetropod  rib, B, to
vertebral column

H. SALAMANDER

A. NECTURUS C. FROG

D. TROPICAL LIZARD
(IGUANA) E. CHICKEN

Fig. 7-23. Sternum and ossocated  structures of tetrapods. The eplsternum  (Interclok
of Iguana  IS not  part of the sternum.
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Clavicle -

Corocoid //

Interclavicle

Sternum -1
k.

ltfbzih-\ Synracrum

Pygostyle

- Uncinote process of rib

Fig. 7-24. Skeleton of trunk, toll, and pectoral girdle of o  pfgeon.  Kepiocement  bones of
the pectoral girdle cre black. Between the synsacrum  and the pygostyle are free caudol
vertebras

/

Prerternum

/
Suprorternum

Sternol  bar

/

F i g .  7-25 .  Mesenchymal  blostemos  contributing
to the sternum. The presternol  and suprasternal
components oppeor  in mammals only. The ven-
tral ends of developmg  ribs are also  shown.

Whether the stemutwof  amphibians is homol-
ogous with that of amniotes is not known.

The sternum of amniotes consists of a car-
tilaginous or bony plate articulating with the
pectoral girdle anteriorly and with a variable
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