APENDIKULAR ISKELET

Kondral elemanlar : Coracoid, Scapula, Suprascapula
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TEMEL MODEL

Sekil 5 - 38. Omurgalilarda tipik pektoral kemer elementleri. Kikirdak ve kikirdaktan
olusan kemikler siyah renkte gésterilmis. Diger elemanlar dermal orijinlidirler. ec,
epikorakoid; ic, interklavikula.

Omurgalilarda pektoral kemer elementleri




\Suprcsccpulc

Coracoid

PEKTORAL KEMER

Sekil 5 - 39. Kbpek balig! (squalus)
pektoral kemeri (6nden goriinds).

Posttemporal

Supracleithrum

Cleithrum

Postcleithrum

e
A
4 // ¢ . Scapula

Coracoid

MODERN YUZGEg ISKELETI

Sekil 5 - 40. Teleost pektoral kemeri
ve iSIn ylizgeci (kordele) baligi.
(Radial ve basal kaybolmus, dermal
kemikler siyahla gasterilmis).

Pektoral kemer — Omuz kemeri

Pisces



Coracoid

Scapula
T Propterygium

o v

) ;
\;<Mesopteryg|um
Metapterygium

\ -
3N Radialia

Figure 52. Pectoral girdle
and fins of the dogfish.

Kopekbaligi — Pektoral kemer ve yuzgecler




KAPLUMBAGA

PEKTORAL KEMERLER

Sekil 5§ - 41. Omurgalilarda pektoral kemer (sol taraf yandan gériinis). Kikirdak
kemikler noktali olarak gosterilmistir. 1, skapula; 2, supraskapula; 3, korakoid; 4,
klavikula; 5, Kleitrum; 6, Interklavikula.

Farkli Omurgali gruplarda pektoral kemer
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Kurbaga’da pektoral kemer




Furcula Foramen triosseum
(clavicle)

Glenoid fossa
Scapula

|
Glenoid fossa Scapula

Prescapular
process

Precoracoid

Coracoid .
Interclavicle

Figure 53. Pectoral girdles: (a) turtle; (b) bird.

Pektoral kemer : a. Kaplumbaga, b. Kus



Coracoid
process

Acromion
process

Glenoid fossa

Glenoid fossa

Spine

Infraspinous
fossa

Axillary
border

Clavicle

(a)

Supraspinous
fossa

Anterior
border

Vertebral
border

(b)

Figure 55. (a) Pectoral girdle of the sloth; (b) scapula of man.

Memelilerde Omuz kemeri — a. Tembel hayvan, b. insan




Omurgalilarda Pectoral kemer elemanlari karsilastirmali tablosu

Grup

Agnatha

Chondrichthyes

Scapula-coracoid ,suprascapula

(U seklinde)

Osteichthyes

Scapula-coracoid

Clavicula, Cleithrum, Supracleithrum

Kafaya postemporal baglar

Urodela »>——

Amphibia Anura —5>—>—>

Scapula,coracoid,suprascapula,
Scapula,coracoid,

suprascapula, epicoracoid

Clavicula

Reptilia

Scapula-coracoid

Suprascapula

Clavicula KUk, (kaplumbagada plastrona katilir), Timsah

ve bacaksiz kertenkelede yok

Scapula-coracoid

Suprascapula

Clavicula’lar birlesir (furkula)

ucamayan kuslarda birlesmez

Monotremata
Mammalia Marsupialia

Plasentalia

Scapula-coracoid, suprascapula
Scapula

Scapula

Clavicula

Clavicula

Clavicula




b. PELVIC KEMER ( KALCA KEMERI )

Kondral elemanlar : llium, Ischium, Pubis



RINGA BALIGI KOPEK BALIGI

? ?

Sekil 5 - 42. Kikirdakli ve kemikli baliklarda pelvik kemer (dorsalden gdriiniis
(Kemerler bir veya iki pelvik levha’dan ibarettir).

The Endoskeleton

Pisces - Pelvik kemer




KAPLUMBAGA

DINAZOR

PELVIK KEMERLER

Sekil 5 - 43. Omurgalilarda pelvik kemer. (Sol taraf yandan gériinds, yalniz
Necturus’ta sag taraf ve ventral goriints). 1, ilium; 2, iskium; 3, pubis.

Tetrapod - Pelvik kemer




Figure 57. Pelvic girdle of the
frog: (a) dorsal view; (b) lateral
view.

Acetabulum

Ischium

Kurbaga — Pelvik kemer



AN llioischiac foramen

Obturator foramen
Acetabulum

llium
Pectineal process

] Pectineal process
Last thoég Obturator
vertebrae Acetabulum foramen

(b)

symphysis

Figure 60. Pelvic girdles of (a) a flying bird; (b) the ostrich.

Pelvik kemer — a. Ucan kus, b. Deve kusu



Omurgalilarda Pelvik kemer elemanlari karsila

Gruplar

Kondral

tirmali tablosu

Dermal

Agnatha

Chondrichthyes

ishiopubic (kaynasmis),

Pelvic yiizgeclerle eklemlenir

Osteichthyes

ishiopibic (kemiklesmis)

pelvik yuzgecle eklemlenir

tirodela :

anura :

ypsiloid kikirdak

ilium + lomur +

sacral bélge kaynasmis

pubis : anterio-ventral
ischium : posterio-ventral
ilium : dorsal (birleserek innominat kemik) ,

asetabulum gukurunu da yaparlar

ilium,ischium,Pubis

sacral bélgenin en az iki omuru ile eklemlenir

Aves

ilium, ischium, pubis,

synsacrum’u yapar, omurga ile kaynasir

Mammalia

hepsi kaynasmis innominat kemigi yapar




CIFT EKSTREMITELER
1. Yuzgecler

2. Kol ve Bacaklar

Cift yuzgecler — Pektoral yuzgec, Pelvik yuzgec



Cift yuzgecler

Preaxial radial £ ..

Axial

Postaxial radial

Sarcopterygii

Basalia’lar -

Radialia’lar

Chondrichthyes

C. SQUALUS D. CROSSOPTERYGII

ATASAL YUZGEG iSKELETLERI

Sekil 5 - 44. A, Yasayan akcigerli balik (Neoceratodus) ta biserial pelvik ytizgeg. B -
D, Cladodus, képek baligi ve fosil Crossopterygii'de pektoral yiizgegler. 1 - 3,
tetrapod ekstremitelerindeki humerus, ulna ve radius’a konumlari bakimindan
esdeger yerlesim gésteren elemanlar).




Posttemporal

Supracleithrum

Teleostel

Cleithrum

Postcleithrum

Scapula

Coracoid

MODERN YUZGEGC iSKELETi

Sekil 5 - 40. Teleost pektoral kemeri
ve 18in ylizgeci (kordele) baligi.
(Radial ve basal kaybolmusg, dermal
kemikler siyahla gasterilmis).




Neural Spine

i ‘ Neural Arch
Fin Spines Soft Rays Vertebra

Neural Spines
Pterygiophores

Pectoral Fin Girdle . ' : 7 y S ST "__\ %—Haema| Arch

Neurocranium 3 :’ , | N \ ' ”’ o ,,"/ ; 15 / “f LYir AA.".; o " Haemal Splne
; S S LT M ) ' e

Dentary | N 52 AN &) Haemal
Angular 2 S Spines
Maxilla Urostyle
Articular N

Suspensorium
Opercular Series
Pelvic Fin Girdle ESDE 2003

Kemikli balik — Tek yuzgec iskeleti




Sekil 5 - 45. Balik ylizgegleri. Latimeria yagayan Crossopterygii'dir. Cladocelachii
tiikenmig képek baligidir. Acanthodian tiikenmis Placoderm’dir.

Baliklarda gorulen yuzgec iskelet tipleri



ppendage

A

Scapula

Schema of crossopterygian type of appendage

Figure 49. Hypothetical development of the tetrapod appendages from a primitive fin

Primitif yuzgec¢’ten Tetrapod ekstremitelerinin gelisimi



On ve arka ekstremite (kol ve bacak) elemanlari

Proximal bélge (iist kol)

Humerus

Femur

Orta bélge (6n kol)

Radius, Ulna

Tibia, Fibula

Distal bélge (Blek)

Ust sira Radiala,intermedium, Tibiale,Intermedium,Fibulare
Ulnare, Pisiform
Orta sira Centralia Centralia
Alt sira Carpalia Tarsalia
Avug bélgesi Metacarpalia Metatarsalia

Parmak bélgesi

Phalange

Phalange




Tablo § - 1. Tetrapodlarin anteriér ve posteriér ekstremitelerindeki
homolog segmentler

On ekstremite Arka ekstremite

Segment adi Iskelet Segment adi [skelet

Antebrachium Tibia - Fibula
Metacarpus Metarsalia




Precoracoid Pubis

Coracoid Ischium

Humerus Femur

+—Ulna Tibia

Radius Fibula

Carpals Tarsals

Metacarpals Metatarsals

Phalanges

Figure 50. Schema of serial homology.




Radiale @— Pisiform

Intermedium

v
A%

1

‘ Parmak

‘ kemikleri
1. Mefacarpal—‘ Metacarpals
1. Distal carpal ——@

1.: Centrale —9 Ulnare O

Q Distal row
Radius
O Q Middle row

Q Q\ Proximal row

Humerus Pisiform Radiale

Ulnare Intermedium

Scapula

Sekil 5 - 46. Sag anteri6r ekstremite
temel modeli. (1 - 5, biriciden beginci’
ye kadar olan parmaklar ).

Ulna Radius

Figure 51. Schema of the complete carpal elements in a pentadactyle limb.

On ekstremite

Pentadactyl ekstremitede Carpal elemanlar
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On ekstremite modifikasyonlari

Modern Amphibia

|. Metakarpal
ve |. Parmak

Indirgenmis
Ya da kaybolmus

Figure 63.
(a) Anterior limb of the frog;
(b) posterior limb of the frog.




Radius

|nare

=

Carpometacarpus

Sekil 5 -47. Kusg sol eli. I - lll, parmaklar; My - M3 , metakarpaller karpometakarpus’u
olugturmak lizere kaide kisimlarindan lg karpal ile birlesmis.

- |.,V, parmak kaybolmus,

 II,Ill.,IV.karpaller
metakarpallerle birlesir =
Karpometakarpus

 Parmaklardaki kemik
sayisi azalmig

Ucmaya adaptasyon

Metacarpal IV—"X
Metacarpal IIT

()

Figure 64. (a) The bones of an adult wing; (b) the wing of a seven-day-old chick embryo; (c) the
origin of the two carpal bones and the carpometacarpus.



Ucmaya adaptasyon

Klavikula

- Yarasalar-

Scapula

Humerus

. | Ulna
Il. - V. parmaklara ait .
' Radius

Metakarpalia ve /
Parmak kemikleri

\4
uzamis, ' Y4
Petagium’la birlegmis m N\

|. Parmak serbest Karpaller i\ — me / /

M=y \\\ =~ m3
ph —4 \ —
Tirnak . N

1\
]

Sekil 5 - 48. Yarasanin sa§ pektoral kemeri ve 06n ekstremitesi. m; - ms,
metakarpaller; ph, parmak kemikleri ; | - V, parmaklar.




Deniz yagsamina adaptasyon

On ekstremite kiirek seklinde
Kemikler yassi
Parmak sayisi azalmis




Hizli yurumeye adaptasyon

Plantigrad

(El'de - Blek, avug,
parmak

Ayakta — topuk ,
toynak yere basar
(Maymun)

Digidigrad

Blek topuk, yuksek,
Parmaklar yerde
Tavsan, kemirici,
Karnivor

Unguligrad

Toynak yere basar

MAYMUN

Sekil 5 - 49. Plantigrad, digitigrad ve unguligrad ayak (soldan sada dogdru). Bilek
kemikleri siyah, metatarsal’ler gri renkte gosterilmigtir.




Plantigrade

metapodial

Digitigrade

calcaneum

calcaneum /

single UﬂgUligfadC‘

dign

Hizli yurumeye adaptasyon



Parmak sayisinda azalma ve parmak ucuyla yurume
Perissodactyla - Artiodactyla

i)
1]
At

ARTIODACTYLA PERISSODACTYLA

Sekil 5 - 50. Ungulatlarda el bélgesi. ¢4~ ¢3 distal karpal’ler 1 - 3; ha, hamate (distal
karpal 4+5); in, intermedium; m, - ms, 2 - 5 metakarpal’ler; ph, birinci parmak; pi,
pisiform; r, radius; ra, radiale; u, ulna; ul, ulnare; |-V, parmaklar.




Parmak sayisinda ileri duzeyde indirgenme — At’ta

REDUCTION INCREASED
GRINDING
SURFACE OF
MOLAR TEETH

EQUUS
(PLEISTOCENE)

PLIOHIPPUS
(PLIOCENE)

MERYCHIPPUS
(MIOCENE)

MESOHIPPUS
(OLIGOCENE)

HYRACOTHERIUM
(EOCENE)




Tek eksen , tek parmak (lll. Parmak) uzerinde yurume
— Mesaxonik tip - Perisssodactyla

Mesaxonic feet

AL

,J\j/J 3rd metapodial

\L

Tapirus




Iki parmak ve iki eksen tizerinde yiiriime
— Paraxonik tip - Artiodactyla

ARTIODACTYLA - Paraxonic feet

Carpus

Metacarpals
Jand 4
(cannon bone)

digit 4 digit3
b
Cervus Blastoceros Giraffa
Bos taurus elaphus dichotomus camelopardalis
"
Hippopotamus Tajassu sp. Camelus

amphibius dromedarius
(distal phalanges missing)

Right forefeet



Arka ekstremite modifikasyonlari

Modern Amphibia

Fibula tibia ile birlesir

Figure 63.
(a) Anterior limb of the frog;
(b) posterior limb of the frog.




Arka ekstremitelerde modifikasyonlar

Cnemial
process

Figure 65.
Bones in the leg

of a bird (lateral view).




HUMAN

HORSE

WHALE

BIRD

“ODILE




Epipubic bones
(Didelphis virginiana)




Os baculum - Su samuru



Kalp kemigi — Intraventrikular septum’da
Sigirda



