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* Morfologicka data

* Behavioralni a ekologicka data
* Molekularni data
« QOstatni data



Morfologicka data

Casté konvergence diky adaptaci na prostfedi, je tfeba
mit dobfe doloZeny ontogeneticky puvod struktur




Southern hemisphere
Petrel—Penguin Stock

Adaptive
stage

Northern hemisphere
Gull—Auk stock

Penguins "

Wings used for
submarine
flight only

Stage C

19

. Diving-petrels =

Wings used for
~ both

submarine
and aerial flight

Stage B

" Great Auk
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Petrels

Wings used for
aerial
flight only

Stage A




Variabilita morfologickych znak

L

 Nizka, vzhledem ke
,constraints” souvisejicich s
létanim




Ontogeneze

* Nidikolni vs. nidifugni mladata (krmivost)

* Prekocialni vs. altricialni mladata (vyvoj)

« Pocet prachovych Satu mladat (neoptile, mesoptile,
teleoptile)

« Mladata ptilopaedicka (celé telo pokryto prachovym
pefim) vs. psilopaedicka (prach roztrouseny, ridky)




Opereni
« Epidermalni struktura

* podobnou stavbu pera maji pouze teropodni dinosauri
ze skupiny Maniraptora

 vznik z epidermalni papily, do ktere zasahuje skarova
papila s vyzivhymi cévami (~ pulpa)

* v dobé rustu je pero cévné zasobeno pres u
inferior (spodni ¢ast brku)

« umbiculus superior rozdeluje stvol (
(calamus) a osten (rhachis). V to
nékterych ptaku oddélovat pa

* Po ukonceni rustu je pe
vysycha (pulpa se sta



Stavba
obrysového pera:

1 — osten (rhachis),
2 — vétve (rami),

3 - paprsky (radii),
4 — hacky (hamuli)

Morfologie
(vexillum)
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Hyporhachis
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Typy per

FIGURE 3-4. Types of feathers. A, Filoplume, 3x; B, Vane or contour, 1X; C, Down, 1X;
D, Semiplume, ¥2x; E, Pheasant vane feather with aftershaft, 1x.




Morfologie
Obrysova pera (pennae

Jestfab lesni

Vexillum (prapor)



1)

2)

3)

Typy obrysovych per

Kryci (tectrices) — hlava, krk, trup a nohy (krovky),
casto hyporhachis, distalni cast — prapor, proximatni
cast — prachove peri

Letky (remiges) — nosna plocha kridel, vyrazne
nesoumerna, vyrazny prapor

Rydovaci pera (rectrices) — ocas, vice sy
vyrazny prapor




Rectrices

Krahujec obecny







Typy Satu v ontogenezi ¥

' FLf r ™
X J 273
Neoptile — 1. prachovy sat mladat W7
7 o r v 3 \
Mesoptile — 2. prachovy $at mladat N\

(sovy, dravci, chaluhy...)

Teleoptile — sat adultniho jedince

Definitivni pero (teleoptile) vytlacuje béhem ontogeneze po-
stupné dvé generace prachového Satu mladat — neoptile
a mesoptile




Teleoptile

Mesoptile

Neoptile

Falco peregrinus
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Svatebni vs. prosty sat

Philomachus pugnax




Zbarveni per

* Pigmenty

» Fyzikalné-opticke jevy (mikrostruktura peri)
« Kombinace predchozich

* Opotrebenim



Pigmenty

* Melaniny — derivaty aminokyseliny tyrosinu, vznik v
melanoblastech, podle stupne oxidace cerne, hnede
(eumelaniny) nebo tmavozluté (phaeomelaniny)

www.naturfoto.cz
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* Lipochromy (karotenoidy) — ptaci nejsou schopni syntetizovat ->
prijimany potravou - karoteny, xantofyly (xantaxantin - plamenaci),
lutein (strnadi), zeaxantin (skalnaci), astaxantin (bazanti),
zooprasin (kajky)... (zlute, Cervene, zelené)

Phoenicopterus
ruber

Rupicola rupicola



* Porfyriny — slozenim podobné hemoglobinu, v UV-zareni
maji intenzivni cervenou barvu. Ve viditelneém svetle jsou
cervené, hnédaveé, zelené, ruzove. Patfi mezi né napr.:
turacin (Cerveny) a turakoverdin (zeleny).

Tauraco persa




Fyzikalne-optickeé jevy

 Tyndalltv jev — rozptyl svétla pfi pruchodu kalnym prostredim
— modra barva, pr. pera sojky — rozSirené rami a chybegjici ham
uvnitr vétvi je vrstva melaninu (absorbuje nejdelSi vinove o
Melanin obklopuji vzduchem naplnéné komurky




* Lesk ptaCich per — interference sveétla, které se odrazi od
jemnych struktur pera. Ty vznikly z paprsku, které ztratily
hacky i kolénka a promenily se v ,ploténky“ na povrchu
pera. Vetsinou se v kombinaci s melaninovymi granulemi v
,2houbovité hmoté“ paprsku.




© JiFi Bohdal
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* Vrstvy melaninu, obalujici paprsky (Cim vice, tim je lesk
napadngjsi)

'\

Topaza pella




Figure 2. A, SEM (200x) of a Sialia sialis feather, showing barbules (= BA) on a barb ramus (= B). Scale bar = 10 pm. B,
TEM (3400%) of a cross-section of a barbule from a S. sialis rump feather. Electron-dense circles and ovals are melanin
granules. Scale bar = 1 um. C, TEMs (3400x) of cross-sections of male ( &) and female (?) S. sialis feather barbs. c, cortex;
EDCR, electron-dense cortical region; CW, cell wall of cortex; SL, spongy layer; V, vacuole. Electron-dense circles and ovals

surrounding the vacuole are melanin granules. Scale bars = 1 pm.
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Figure 6. Scatterplot of brightness and relative cortex
area of Sialia sialis feather barbs. Multiple regression:
R*=0.34, Fy;=9.2, P=0.007. Filled circles are males,
open circles are females. N=20 (11 females and nine
males).




Opotrebeni
per
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U samce vrabce domaciho (Passer domesticus) se na jare vy-
tvofi na hrdle syté ¢erna skvrna (vlevo) obrousenim svétlych
okrajl per

Stfedni prodlouZena ocasni pera momott rodu Momotus maiji na ostnu pred Spickou
pera sérii velmi volné pfipojenych vétvi k ostnu (vlevo), které postupné pfi cisténi zo-
badkem odpadnou. Tim se na konci rydovacich per vytvareji ndpadné praporkovité
Utvary, které se uplatiiuji pfi vzajemné signalizaci kyvanim ocasu (vpravo)




Ztrata zbarveni

 Uplna ztrata pigmentd (Servené oéi) - albinismus

. Césteéna ztrata pigmentu:

1) Leucismus — pigment chybi v opefeni a kuzi (v o€ich zachovan)
2) Schizochroismus — zluti kanarci nemaji melanin

normalni



Pernice a naziny

Feather tracts of a typi-

FEATHER TRACTS

Capital
Humeral

Alar —0—0
Ventral bl i
Spinal

Femoral
Crural

Caudal

DORSAL VIEW VENTRAL VIEW

P. capitis,



Taxonomicky vyznam opereni

Distribuce prachového peri

PocCet a rozmisténi nazin (apterii) a pernic (pteryl)
Opereni zad, bficha a krku - kompaktni vs. s pritomnosti
nazin

Paosten (hyporhachis)

Prachove opereni (plumae) pritomno/chybi, v oblasti
nazin / v oblasti pernic.

Pocet letek (primarnich a sekundarnich) a ryd
per

Eutaxie vs. diastataxie (,quinto-cubital v
cubital®) — absence a pritomnost 5. lo

Struktura krycich per — hamuli, o
prach (pulviplumae), vlasova p

Zbarveni per




Zbarveni prachového satu mlad’at




Diastataxie vs. eutaxie
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Armschwingen

Armschwingen

Abb. 50: Diastataxische Liicke zwischen

Abb. 49: Eutaxische Befiederung beim Griin-

und A5 beim Groflen Brachvogel - Nume=
nius arquata (Zeichnung: Verfasser)

finken — Carduelis chloris (Zeichnung: Ver-

fasser)




Pelichani

« Katastrofické — vSechna pera najednou —
Sphenisciformes

* Postupné — pera se vyménuji postupné podle ruznych
schemat

- Casteéné — pied reprodukci — ozdobna per

« Uplné — v&tSinou na podzim, v obdobi
vymena vsech per vcetne letek a ry

* Méné nez 1 x rocné — velci



Pelichani - rucni letky

« Ascendentni — od spicky kridla (méné caste) — Muscicapa
striata, Rallidae, Aramidae, Thinocoridae

* Descendentni — od loketnich letek ke Spicce kridla (bezne)
— napr. Passeriformes

* Rozbihavé (divergentni) — pelichani probiha od prostre
letky na okraje (4. — Falconidae, 5. - Psittaciformes)
« Synchronni — vSechny letky pelichaji najednou —
Podicipediformes, Gaviiformes, Anserifomes,
Phoenicopteriformes, Alcidae, Gruidae
 Dalsi modifikace — Galliformes — dve
jedincu v prvnim roce zivota nevymen




Pelichani RL

Ascendentni p.



,Wave moulting“

1. rok 3. rok

\ (¢) After third moult (fourth plumage). Usually only the outermost primary is a retained juvenile
(2) After first moult (second plumage). Has moulted p1-3, s1 and s17-12, while the other remiges feather, while all the others have been replaced at least once, some, like pl and the innermost
are juvenile feathers. secondaries, twice.

2. rok

(b) After second moult (third plumage). Has moulted p4-6, s2-3, s5-6, s11-10 and s17-14, while
p7-10, s4 and s7-9 are retained juvenile feathers. Note the protruding juvenile secondaries.



Pelichani - loketni letky

Kompletni — vsechny najednou (rucni letky zatim
zustavaji) — néktefi Piciformes

Pelichani ve vinach, ascendentni (,wave moulting’
Accipitridae apod.)

Divergentni (rozbihave) — z jednoho centra —
Falconidae, Galliformes

Konvergentni (sbihavé) — od kraju do stredu
Scolopacidae, Laridae, Alcidae, Columbid
Caprimulgidae, Trochilidae, Apodidae
Kombinované — ascendentne od 1
zaroven divergentné od prostre
Alcedinidae, Passeriformes




NejéastéjSi zpusob pelichani kridla
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Pelichani - ocas
Bez schématu — Columbidae, Pteroclididae, Psittacidae
Centrifugalni - od prostfedniho pera ven — bezné (napr.
Passeriformes,Charadriiformes, Trochilidae, Caprimulgidae)

Centrifugalni — modifikované — prostredni pera zustanou a
pelichaji az po sousednich (Picidae, Certhiidae)

Divergentni — v kazde poloviné ocasu centrum, od ktereho
pelichani postupuje na obé strany (Argusianus, Tetraogallus)

Konvergentni — podobne, ale sbihave do dvou center
(Crossoptilon, Tockus sp., Opisthocomus hoatzin)

Centripetalni — od okraju ke stfednimu paru per
Phasianidae, Apodidae, Jynx, Muscicapa striat
Leva a prava strana ocasu nejsou synchro
vigil)

Obé poloviny ocasu se doplnuji ve
(Phalacrocorax, Anhinga, Gavi
(Témer) synchronni — Ralli




Kostra

Létani - odlehCeni kostry (Fregata — kosti 100 g)
« Kostra obvykle do 4 % hmotnosti

« Samice pred kladenim vajec — zvySeni hmotnosti kostry
0 20 % (vstfebavani vapniku z potravy a ukladani do
kostry - osteoklasty)

 Pneumatizace predevsim u dlouhych kosti, ale take
napr. struktury lebky, zobak apod.




Lebka:

Lebka — monokondylni (x bikondylni savcu)
Spodni Celist — vice kosti (x dentale savcu)

Primarni Celistni kloub - Articulatio quadrato-articularis
(vs. A. sqguamoso-dentalis) — souvisi s prechodem
quadrata do stfedniho ucha savcu

Kloubni spojeni os squamosum (neurocraniu
guadratum — kineticka lebka

Vnitrni nozdry splynuteé v jedinou cho
Zobak - chybi dentice, pritomnost




1 -vomer

2 — praesphenoid

3 — palatinum

4 — pterygoid

5 - quadratum

6 — condylus occipitalis
7 —foramen magnum

8 — occipitale

9 — praemaxilla

10 — naris osea (nozdra)

11 — maxilla
12 — nasale
13 —jugale

14 — bazipterygoidni kloubni spoj
15 — quadratojugale

16 — basisphenoid

17 — lacrimale

18 — frontale

19 — parietale

20 — ethmoidale

21 — septum interorbitale
22 — squama temporalis
23 — petrosum

24 — dentale

25 — angulare

26 - articulare




meatus acusticus externus

A R basisphenoid
processus praefrontalis PIeryg

palatinum

praemaxilla

maxilla

vomer

guadratojugale quadratum A
condylus occipitalis

Buteo buteo



Taxonomicky vyznamné znaky - lebka

Patro: dromeognatni, schizognatni, desmognatni,
aegitognatni

Vybézek na basisphenoidu (,basipterygoid process”)
Fossa temporalis — mélka nebo hluboka
Os angulare — zkracena nebo prodlouzena

Nozdry: holorhinni vs. schizorhinni (tvar zadniho
nozder)

Nozdry: nares perviale vs. n. imperviae (p
ethmoidale a nasalii) — pruchodné ¢i n

Columella auris: tvar (znak nezati




Zygomatic process
of maxilla
Jugal bone
Quadratoj ugal bone

Nasal bone
Basioccipital

bone
Occipital condyle
Foramen magnum

Basiparasphenoid bone

Exoccipital

Premaxilla
bone

Maxilla

Prefrontal bone

Maxillary process of
Palatine bone

Rostroparasphenoid bone

Quadrate
Pterygoid bone

Ventral view of Turkey skull




Typy lebek

Dromaeognatni — pterygoidy jsou spojeny S vomerem, u
dalSich typu uz ne (bézci a tinamy)

Schizognatni — palatiny nejsou srostle, pterygoidy
komunikuji kloubné (bahnaci, mékkozobi, trubkonosi
Desmognatni — palatiny jsou alespon zcasti sro
pterygoidy jsou vétSinou srostlé (vrubozobi
Aegitognatni — vomer je rozsireny do pl
nejsou srostlé (pevci)




dromaeognatni schizognatni

desmognatni




Dromaeognatni typ (Struthio)




Schizognatni typ (Diomedea)




Desmognatni typ (Anser)




Aegitognatni typ (Fringilla)




« Celkovy tvar a funkce
« Ramfotéka delena/vcelku
« Jazyk — tvar a funkce




Rzné tvary zobakl
u vybranych druht
ptaka:

1 — orel volavy
(Aquila clanga),

2 — bukac velky
(Botaurus
stellaris),

3 — morcak velky
(Merqus
merganser),

4 — dlask obecny
(Coccothraustes
coccothraustes),

5 — kfivka obecna
(Loxia
curvirostra),

6 — strdimil
rubinovy
(Anthreptes
singalensis),

7 = rorys velky
(Apus melba),

8 — burnak ledni
(Fulmarus
glacialis),

9 — papuchalk
bélobrady
(Fratercula
arctica) ve
svatebnim 3até,

9a - zobak stejného
druhu v zimé,

10 — kulik zlaty
(Pluvialis
apricarius),

11 — bekasina otavni
(Gallinago
gallinago),

12 — koliha mala
(Numenius
phaeopus),

13 — tenkozobec
opacny
(Recurvirostra
avosetta)
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Modifikace
zobaku

Clottis

Fringed inner
platelets
{lamellae)
of filter

Large
spines

Tongue

Main hooks
L (lamellae) of filter (g)

Upper mandible

Excluder hooks
{lameliae)

Lower mandible

Fringed inner
platelets

Tongue groove

| —
2 mm




Columella

Jedina kost stfedniho ucha (~ stapes savcu)
Variabilita ve tvaru a velikosti

Prifez strednim 1

uchem ptaka:

1 — bubinek (mem-
brana tympani),

2 —vaz Platnertv (li-
gamentum plat-
neri),

3 —sluchova kustka
(columella),

4 — ovalné okénko
(fenestra ovalis)
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Kostra trupu

* KrCni obratle (pocCet)

 Tvar atlasu a axisu
« VVybézky krénich a hrudnich obratlu: tvar
« Sternum: spina externa a s. interna sterni
« Sternum: tvar posteriorni casti
 Pozice korakoidu (dotykaji se, ne
prekryvaji se)

- Zebra: pocet



Atlas a axis
perforace/zarezy



Sulcus artic. Incisura
coracoideus intercostalis

Labrum | Tuberculum
dorsale labri ventr,

Facies muscularis
sierni

Rostrum Incisura
S'IE_FHI [FEHES'IH:J]
Spina lateralis
interna
Spina

|_Jexterna

SU'IEUE Trabecula
caringe SR TR mediono
Crista Carina sterni

lateralis T Linege

o isiel w‘_-*"‘-" . intermusculares
Apex
carinage

. : Trabecula lateralis
Pila carinage

Pars cardiaca

Trabecula
1 Proc. intermedia
craniolateralis e Fenestra

) medialis
Pila
coracoidea

Spina
interna Margo

caudalis

Foramen
pneumaticum

Pars hepatica

Proc. Pila Sulcus medianus sterni

costalis costalis



Pelecanus

Diomedea
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Predni koncetina:

Lopatkové pasmo — scapula ma savlovity tvar, procoracoid
— spojeni se sternem, claviculy — srostlé v jednu kost
(vyjimka nekteri papusci a tukani) - furcula

Proximatni Cast

— zapesti — radiale — jediny volny karpalni element, ul
metakarpus 5. prstu

- zaprsti (carpometacarpus) — tvoren metakar
a vetsina kosti metakarpu 1.-4. prstu

Distalni ¢ast - 1. prst ma dva volne cCla
nese 2. prst (2-3 élanky), 3. prst




Kostra kridla

] digitus aulularis digitus major
o° f Ny digitus
] "\, carpometacarpus minor

oS carpi
radiale
: ulna
0s carpi
‘ ulnare
= _
procoracoid {3y radius
clavicula humerus




» Otazka zda 1. prst je skuteCné ontogeneticky prvnim
prstem

« Hypotéza — 1. a 5. prst byl redukovan, pak by kridlo nesl 3.
prst

 Studie exprese genu Hoxd12 a Hoxd13 — zpochybnéni
zarfazeni ptaku mezi dinosaury




Taxonomicky vyznamné znaky - kridlo

Humerus: processus ectepicondylarus, pritomnost a
absence

Korakoid: processus procoracoideus — tvar a velikost,
poloha vuci acrocoracoidu

Furcula: tvar, pritomnost Ci absence hypocleida a
interclavicularis

Pomer délky kosti kridla




Zadni koncetina:
Panevni pletenec — srust obratli s os sacrum (ilium,

Ischium, pubis) => synsacrum

Proximatni cast

Distalni ¢ast

tibiotarsus — vznik srustem tibia a proximatnich
tarsalnich kustek astragalu (kost hlezenni) a calcanea
(patni kost)

tarsometatarsus (béhak) — srustem distalnich
tarzalnich a vSech metatarzalnich kustek (
metatarzu 1. prstu)

1. prst s metatarzem a dvema
2. prst se tremi Clanky
3. prst se ctyrmi clank
4. prst s péeti clan
9. prst byl zc



ﬂ?&

Kosti dolni koncetiny u ptéka (vlevo) a ¢lovéka (vpravo).
Stejné kosti jsou vyznaceny stejnou barvou a spojeny liniemi




Synsacrum fossailliaca et

fossa illiaca et 0S pubis recessus cranialis

recessus caudalis

0s ischii spina
pubica
os illium
angulus
ischiadicus
processus
ischiadicus
 «— canalis
£ 2y ilioneuralis
spinailiaca
caudalis
processus

caudalis pubis

vertebra thoracica ultima et

sulcus ventralis synsacri extremitas cranialis synsacri




Synsacrum

crista iliaca
tuberculum
ililacum laterale

tuberculum supraacetabulare

spina iliaca caudalis

. - "“'\

processus
ischiadicus

foramen acetabulare

foramen obturatum

foramen ilioschiadicum




Kostra nohy

synsacrum

femur




Taxonomicky vyznamné znaky - noha

Tibiotarsus: pritomnost a pozice tuberculum
Intercondylaris

Tarsometatarsus: ryhovani (mélka nebo hluboka ryha),
usporadani distalni Casti.

Prsty: usporadani (anizodaktylni, zygodaktyini,
heterodaktylni, pamprodaktylni, syndaktylni)
Plovaci blany

Usporadani stitku na noze (podothék




Determinace podle tarsometatarsu (Vondraéek 1978)

Ry &
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Topography of the Foot — Toe Arrangements

Toe Configuration Notes

e e e

o The anisodactyl foot is the most
o o common arrangement of the avian toe.
\ Songbirds and most other perching
birds have anisodactyl feet

Blue Jay (Cyamocitta cristats)

The zygodactyl foot is the second most
common toe arrangement in perching
birds. It is found in the Osprey, most
woodpeckers, owls, cuckoos, most
parrots, mousebirds, and some swifts,

The heterodactyl foot closely resembles
the zygodactyl foot, but in the
heterodactyl foot the second toe is
reversed, to aid the short, weak first
digit in gripping branches.
Heterodactyl feet are found only in the
trogons (F. Trogonidae).

In the syndactyl foot the second and
third digits are fused for much of their
length. This foot pattern is common in
the Order Coraciiformes, kingfishers (F.
Alcedinidae), and horabills (F. Buceroti-
dac).

In the pamprodactyl foot the first and
fourth digits pivot freely forward and
backward, Some swifts have pampro-
dactyl feet. They often rotate all four
toes forward and use their tiny feet as
hooks to hang while roosting on the
walls of chimneys, caves, or hollow
trees.

Chimney Swift (Chaeture pedagicon)



Toe Configuration

Notes

Peregrine Falcon (Falco peregrinis)

3

1

In the palmate foot only the anterior
digits (2, 3, and 4) are included within
the webbing. This is the most common
type of webbed foot and is found in
ducks, geese, swans, gulls, terns, and
other aquatic birds,

® Jan Harteman
A ——— - - www harteman.nl

In the totipalmate foot all four digits
are included within the webbing.
Totipalmate feet are found in the
gannets and boobies, cormorants, and

pelicans, all highly aquatic groups.

Semipalmated means that a small web
is present between the anterior digits (2,
3, and 4). Semipalmated feet are found
in some sandpipers and plovers, all
grouse, and some domestic breeds of
chicken.

In the lobate foot the anterior digits (2, 3,
and 4) are edged with lobes of skin that
expand or contract as the bird swims.
Lobate feet are found in the grebes,
though some palmate-footed ducks have
lobes of skin on the hallux.

The raptorial foot is characterized by
long, strong digits armed with heavy
claws for catching, holding, and killing
prey animals. Raptorial feet are found
in kites, hawks, eagles, and falcons.




Type of Foot Notes

In the scutellate foot, found in most birds with bare
(unfeathered) legs, the tarsus and foot are covered with a
tough layer of horny keratin scales called the investment.
In most birds, like the Blue Jay shown here, the scales are
arranged in an overlapping (imbricated) row along the
anterior edges of the tarsus and foot. Scutellate feet are
common in songbirds.

Blue Jay (Cyamocitta cristata)

In the reticulate foot the tarsus is coverad not by a row
of overlapping scales but by a fine patchwork of small,
irregularly shaped plates in a reticulated (netlike)

pattern. Reticulate feet are found in many birds, such as

falcons and plovers.

Peregrine Falcon (Falco peregrinm)

In the scutellate-reticulate foot the tarsus and foot are
covered in a combination of reticulated and scutellate
scale patterns. In the Rock Dove, for example, the
anterior tarsus is covered with a row of imbricated
scutes, but the posterior of the tarsus is covered with
reticulated scales.

In the booted foot the tarsus is covered by several long,
continuous platelike scales, with no small overlapping
scales. Booted feet are found in the thrushes (F. Musci-

capidae).

Wood Thrush (Hydocichls nusteling)

In the scutellate-booted foot the tarsus is scutellate on the
anterior edge but is covered behind by a single, long

“booted” scale. Scutellate-booted feet are found in some
songbirds, such as the Grey Catbird.



Svalstvo

Svalstvo panve: panevni formule

Letter
Symbol Standard Name Synonyms
A Caudofemoralis Femoro-caudal; Piriformis, pars
caudofemorahs
B Ihofemoralis Accessory femoro-caudal, Pirtformis,
pars 1liofemoralis
C [lhotrochuntencus medius ho-trochantericus
D lhofemaralis externus Gluteus medius et maximus
E Ihofemoralis internus Hiacus
F Plantaris Plantaris
G Popliteus Popliteus
M Fibularis [Peroneus] longus (None)
N Fibularis [Peroneus] brevis (None)
X Flexor cruns lateralis, pars pelvica Semitendinosus; Flexor crurus lateralis
Y Flexor cruns lateralis, pars acces- Accessory semitendinosus
s0Na
Am Ambiens Ambiens
v Vinculum tendinum flexorum Vinculum connecting tendon of M.
(muscles same as opposite) flexor perforatus digiti 111 to that of

M. fNexor perforans et digiu [1]




or perforans et
wratus digiti 111 A = Pars caudofemoralis m. piriformis

B = Pars iliofemoralis m. piriformis

i'lHt]'[:'(."I'IL“]TIhI."i ]'.l. externa . .
D = Gluteus medius

b minimus
-Tendo Achillis
: = lliotrochantericus
medius

‘ Y = Accessory
-\ '\L mitendinosus
Raphe (3

@ G = Popliteus

Ambiens muscle

Ambiens tendon

One of

1 F = Plantaris
flexon

muscles
to toes

Tibial

‘ x cartilage
(b) % b
- \ \
Flexor perforans et perforatus digiti 111 \ Vinculum

Flexor perforatus digiti T11 —




M. flex. hal long.

M. flex hal.long. \ ¢16x dig.long.

Slachy nohou

Celkem 8 typu

NejCastéjsi zmeny
sluCcovanim
jednotlivych slach,
vétsinou se jedna o f.
hallucis longus a f.
digitorum longus.

M. flex. hal. long.
M.flex. hal. long. M. flex. perf dig.IL

M. flex. p. et
p. dig. III

M. flex. dig. long.



Intrinsic muscles Extrinsic muscles®

Digit I flexor hallucis brevis flexor hallucis longus
extensor hallucis longus

Digit II adductor digiti II flexor perforatus digiti II
abductor digiti I flexor perforans et perforatus digiti Il
[flexor digitorum longus]
[extensor digitorum longus]

Digit 11l extensor proprius digiti I flexor perforatus digiti III
extensor brevis digiti I1I° flexor perforans et perforatus digiti III
[flexor digitorum longus]
[extensor digitorum longus]

Digit IV extensor brevis digiti IV® flexor perforatus digiti IV
adductor digiti IV® [flexor digitorum longus]
abductor digiti IV® [extensor digitorum longus]

* Bracketed muscles have multiple insertions on different digits in different groups of birds.
® Absent in passerine birds.
¢ Absent (occasionally vestigial) in passerine birds.



Poloha: trachealni, tracheobronchalni a bronchalni
« Svaly: poCet a misto uponu

Syrinx

O

\

SN

D
)

Tympanum Cartilago trachealis

Cartilagines
tracheales syringis

Musculi syringeales

Membrana semilunaris

Pessulus

Membrana
tympaniformis lateralis

Labium mediale
Labium laterale

Membrana
tympaniformis medialis



Modifikace

Sternum

Trachea

Figure 10—8 A crane’s elongated trachea 15 coiled inside the sternum. (After
Grassé 1950)




Kostrcni zlaza (g. uropygi)
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Ceévni soustava

Usporadani karotid:

1.

£

Obe karotidy stejne velke, horni vetve bezi podelne
vedle sebe (Struthioniformes - Galliformes)

Pouze leva karotida (Passeriformes)
Pouze prava karotida (Eupodotis)

Prava karotida pritomna, leva bezi povrc
vagus (nekt. Psittaciformes)

Obe karotidy jsou spojeny a vytvari
(Phoenicopteriformes, nékt. Ci

Existuje rada podty



Travici soustava

Usporadani kliCek tenkého streva (8 typu), zakladni
clenéni na cyklocoelni (klicky vytvari spiraly) a
orthocoelni (klicky bézi paralelne)

Slepé strevo: funkcni/nefunkcni, delka a pocet
Jazyk: tvar

Potrava — od zakladnich typu k jemnéjsi
navic specializace a oportunismus

Vole — absence/pfitomnost, tvar




Slepa streva

Slepa stieva vybranych skupin ptakd: 1 — kukacky,
2 —sovy, 3 — holubi, 4 — hoacini, 5 — pstrosi dvouprsti,
6 — tinamy




(C) (D) (E)

Figure 7—11  Avian crops: (A) cormorant; (B) vulture; (C) fowl; (D) pigeon;
(E) parakeet. (From Pernkopf and Lehner 1937)



Ostatni morfologické znaky

« Zbarveni — masochismus ©
« Supraorbitalni (,solné®) zlazy - pritomnost / absence
* Penis — prfitomnost / absence

» Velikost, struktura a zbarveni skorapky vejce, poc
vajec (fixni snusky)




Fixni snusky

Sphenisciformes, Pelecaniformes, Procellariformes,
Phoenicopteriformes, Cathartidae, Aquila, Gruidae,
Charadriiformes, Columbiformes, Pterocliformes,
Cacatuidae, Nyctibyidae, Trochillidae, Paradiasaeidae

Apteryx owenii




+ Bila vejce — dutinové Zbarveni vajec
druhy (datlove,
lednacci, vihy ...),
nebo druhy jejichz
predci v dutinach
hnizdili (holubi)

« /Zbarveni — specialni
Zlazy ve vejcovodu:

Porfyriny — Cervene,
hnedé

Cyaniny — zelene, modre

Hemoglogin — tmave
skvrny

RT e
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Behavioralni a ekologicka data

Slozita interpretace, Casto dochazi ke konvergencim diky
adaptaci na podobné prostredi (napf. potravni
specializace)

Reprodukce:
 Namluvy a socialni svazky
* Hnizdeni

* Péce o potomstvo
Potrava:

« Potravni specializace

« Zpusob lovu (kolektivni vs.
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Reprodukcni systemy

Monogamie

Polygamie:

Polyandrie

Polygynie

Kooperativni polyandrie
Kooperativni hnizdeni
Leky

Mimoparové kopulace (
promiskuita




Monogamie - obligatni

Samec i samice se podili pfi stavbé hnizda (inkubaci),
Casta separace rodiCovske péce (prf. samec krmi samici
béhem inkubace), 67 % z Neognatha

Svazky mohou trvat cely zivot nebo jen jednu sezon
Adaptivni — oba jedinci maximalizuji prospech z




Monogamie - fakultativni

« U polygamnich druhu, které nemaji podminky k zajisténi
polygamie

* Neni adaptivni, k fakultativni monogamii se jedinci
uchyluji pfi nedostatku partneru (vychyleny pome
pohlavi, nizka denzita apod.) nebo v nevhodnée
prostredi (napr. Jacanidae)




Polygynie
e Simultanni:
Passeriformes, Galliformes, Charadriiformes, Anatidae
* Sekvencni (~ sukcesivni):

Fregatidae — dlouhy hnizdni cyklus, hnizdi 1 x za 2 roky,
samec pomuze samici pri prvnim hnizdéni, v posledni
fazi hnizdo opusti a vyhleda druhou samici (bigamie)

* Vychyleny pomér pohlavi v neprospéch samcu - hrabavi
« QObrana zdroje (ne samice) - pevci
« Monopolizace samic (leky)

Crossoptilon auritum Fregata magnificens




Leky

Samci se nestaraji o potomstvo

Samci se shromazduji na mistech, ktera vyuzivaji jen
K toku

V miste tokanisteé nejsou zadné potravni zdroje,
samice je navstevuji jen kvuli pareni
Samice si vybiraji samce ke kopulaci

Tetrao tetrix




Typy leku

« Klasicke leky (Tetraonidae a spol.)
* Rozsirené leky (Cotingidae, tetrev)

Mezi tokajicimi samci mohou byt velké vzdalenosti — samci
mezi sebou komunikuji hlasove

Samice mezi samci mohou vyhledavat potravu
Samice pri vybéru neovlivauje rusivy element a
mezi samci

Samice nemaji moznost okamziteho po
,mate copying®)

=> Kompromis mezi strategi



Vyskyt v systému

Centrocercus urophasianus
« Celkem priblizné 100 druht (0,01 %) EEEEET
14 Celedi:
Phasianidae
Tetraonidae
Paradisaeidae
Psittacidae
Cacatuidae
Tyrannidae
Pycnonotidae
Scolopacidae
Cotingidae
Monarchidae
Menuridae
Otitidae
Ptilonorhynchidae
Ploceidae

Galinago media

Seleucidis melanoleuca



Kooperativni polyandrie

Socialni jednotka slozena z jedné
samice a dvou ¢i vice samcu

Vznik z monogamie, vzacna
Primarni | sekundarni samec prispiva
K vychove mladat (primarni samec
Casto vice nez sekundarni)

Vznik zfejme spojen s ekologickymi
faktory — skupina dokaze ubranit
napr. potravni zdroj Iépe nez jedinec
Dochazi ke sdileni geneticke
paternity

Sklon k polygynandrii (Prunella
collaris, Prunella modularis)

Socialni kopulace, nebo jen nazr
kopulace

Buteo galapagoensis



Polyandrie

Kazdy samec ma vlastni hnizdo
(x kooperativni polyandrii)

O potomky se samec stara sam
Vyhody pro samici jsou zrejme
Samec je omezovan
reprodukcCni strategii samice
Obraceny sexualni dimorfismus
Zvysena hladina samicich
pohlavnich hormonu u samcu

Rostratula benghalensis




Kooperativni hnizdéni

Priblizné 3 % druhu
Pritomnost nehnizdicich ,helpers®
Vetsinou teritorialni druhy

* Pribuzni vs. nepribuzni ,helpers®
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Promiskuita (EPP)

Monogamie socialni vs. geneticka
1968 - 90% druhd monogamnich (Lack 1968)
2002 - 25% druhu monogamnich (Griffith et al. 2002)

pf.: Passeriformes 14% druhu geneticky monogamni
86% druhu geneticky polyan
Maly taxonomicky vyznam




Hnizdeni — stavba hnizda

* Hnizdo: stavi/nestavi,
tvar

« U slozitych hnizd — napf. —
typ uzlovani u Ploceidae

« Kooperativni hnizdéni




Dryocopus martius




Podargus strigoides
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Furnariidae



Morus bassanus
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PécCe o potomstvo

Biparentalni vs. uniparentalni pece (v zavislosti na typu
socialniho svazku)

Promiskuita (jeji mira) nebo frekvence dezerce jednoho
z partneru (napf. slunatec Eurypygia)




S
u .
Egggig,%dgg -U Pass_erlda se
(i polygamie
Thamnopiidae vyskytuje casteji
imacteridae

Menuridae nez u Corvida
Ptilonorhynchidae . A
 Polygynie

Maluridae
Meliphagidae
Pardalotidae
Eopsaltridae
Irenidae
Qrthonychidae
Pomatdstomidae
Laniidae
Vireonidae
Corvidae
Bombycillidae
Cinclidae
Muscicapidae
Sturnidae
Sittidae
Certhiidae
Paridae
Aegithalidae
Hirundinidae
Regulidae
Pycnonotidae
Cisticolidae
Zosteropidae
Sylviidae
Alaudidae
Nectariniidae
gelanoct:rl:lmgcr’nidae
aramythiidae

§ oV Passgar}[dae

V¥ Fringillidae

Passeriformes
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Figure 2. Distribution of mating patterns among families in Passeriformcs. Phylogenetic
relationships after Sibley & Ahlquist (1990). A monogamous mating pattern is indicated by an open
circle {O), female-polygamy by a filled circle (@), and male-polygamy by a triangle (V).



Molekularni data

Pokud je znak dobre zvoleny (~ dostatecné konzervativni),
odrazi fylogenezi pomerne uspokojivé (zejmena na
urovni vysSich taxonu, napf. radu a Celedi)

« Alozymy, DNA-DNA hybridizace (vysSi taxony)
* Vlybrané geny mitochondrialni a jaderné DNA
nizZsi taxony podle jednotlivych genu, napr. fi
mil. let, cytochrom B: 5 mil. let, mikros
« Cely genom (Jarvis et al. 2014) —
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Crocodiles
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Ostatni data

* Fylogeograficke studie na zakladé rozlozeni a prekryvu
areall (nizké taxonomické urovné, napf. v ramci rodu
nebo uvnitf druhu), Casto v kombinaci s genetickymi
metodami

« Parazité




Fylogeografie
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