nisciformes



Morfologie a reprodukce

Unikatni znaky:
» kostra: kosti - nejsou pneumatizovany, lebka - Svy mezi kostmi

pretrvavaji do dospelosti, kridlo - pohyblivy pouze ramenni
kloub, tarsometatarsus - kosti nejsou na distalnim konci srostlé

* opereni: letky - nejsou diferenciovany, naziny - chybi, pelichani -
katastroficke, u dospélych jedincu chybi prachoveé pefi, specialni
struktura peri — vyrazny paosten

ploskochodci (ale stoji na patach kdyz je chladno)

solné zlazy (piji morskou vodu)

ave - svetlé zbarveni

v chladnéjsich oblastech maji kratSi kridla a delSi pera

chizognatni, nozdry - holorhinni, ramfoteka -
ych Stitkd, noha - plovaci blana mezi tremi

. biceps brachii, panev - ABX+
at - roste po celem téle, mesoptile

skolky



Phalanx of First Digit (Alular Phalanx)
|
e T ———————
o £ mm—— |

Carpometacarpus (hand bone)

Radius (forearm bone)  Humerus (upper arm bone)

Phalanges of Second Digit

Phalanx of Third Digit ' '

Ulnare (wrist bone) Ulna forearm bone)




Fylogeneze

Sibley & Ahlquist: superfamily Procellaroidea, family Spheniscidae.
Spolec¢né s trubkonosymi

craft: Division 1, Cohort Gavio-impennes, order Sphenisciformes,
Spheniscidae. Spole¢né s potaplicemi

Mallard

Galloanseres

" i Osci %
Whistling-Duck H. Guineafowl EuI:u::ines ' Songbirds
Chicken | i
Tinamou Sphenisciformes _
Shearwater g Sea-birds
Antpitta Loon l

‘l:;f]ﬂnserifﬂrmes
Galliformes

|: '{ﬂt’FEs I Paleognaths
Tinamaou

Tanager

Ostrich

Loon

FPhoebe Crow

- | Crocodylians
— | Testudines

0.

S. Shearwater

F. Penguin

K. Penguin
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Phalacrocorax
Morus
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Cochlearius
Eudocimus
Balaeniceps || Ciconiiformes
Scopus
Pelecanus =
Ciconia
Diomedea
Oceanodroma
Pelecanoides Procellariiformes
Puffinus

Oceanites

A

[RRRRERRRR]
sauLouedajad

-

Gavia formes

L Corythaeola
Tauraco

oig— Aramus
Grus

- Psophia )
. sy Heliornis Gruiformes

Musophagiformes

Sarothrura

Himantornis

Rallus

Centropus

Coua

Coccyzus

Phaenicophaeus | Cuculiformes

Cuculus
Crotophaga
GRococaX
oriotis .
Eupodotis [ Otididae

—
Eudyptula Gsaeilitenlsclformes

(Hackett et al. 2008,
NA)



fosilni tu¢naci, trubkonosi

L 2 — Aptenodytes patagonicus
L — Aptenodytes forsteri
1 Pygoscelis adeliae

1 1 — Pygoscelis antarctica

— Pygoscelis papua
Eudyptula minor
Spheniscus megaramphus
Spheniscus urbinai

1 —Spheniscus demersus

.7 1| ——Spheniscus magellanicus
Spheniscidae 1 — Spheniscus mendiculus

— Spheniscus humboldti
Megadyptes antipodes

2 1 — Eudyptes c. moseleyi

— Eudyptes c. chrysocome

2 — Eudyptes chrysolophus

2 — Eudyptes schlegeli
Eudyptes sclateri

2 — Eudyptes pachyrrhynchus
— Eudyptes robustus




Spheniscidae
(6/17)
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Aptenodytes patagonicus




Aptenodytes forster!
(Antarktida)

* Inkubace vajec v briSnim vaku

- » Stridani behem krmeni mladat (az
— 2 tydny na ceste)



Aptenodytes forsteri - Skolka
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Potaplice vs. potapky

TABLE 20. Some Anatomical Differences between Loons and Grebes

Loons

Grebes

Hind process of mandible long

Dorsal apterium only on neck

Sternotracheal musculature symmetrical

Both carotids present

Cervical vertebrae 14 or 15

Dorsal vertebrae free

Sternum twice as long as wide, posteri-
or border notched

11 primaries

Patella lacking

Hypotarsus ridged, terminating in tri-
angular, open area

Anterior toes webbed

Tongue with large patch of spinous
processes at base

Process short or absent

Only on back

Assymmetrical

Only left carotid

Cervical vertebrae 17-21

Dorsal vertebrae fused

Broad and short, notched each side,
plus a triangular middle notch

12 primaries

Large, pyramidal patella

Hypotarsus complex, with canals
and grooves

All toes lobate

Tongue with single row of spinous
processes

From Fiirbringer 1888, Gadow and Selenka 1891, Pycraft 1899b, Gardner 1925, and Stolpe
1935.




Dalsi znaky odlisné od potapek
e prachovy Sat mladat - 2

flexe prstu - s rotaci

adata - nidikolni

| pera pritomna

né s potapkami
chizognatni




Fylogeneze

Division 1
Cohort Gavio-impennes
Order Sphenisciformes; Spheniscidae, Penguins
Order Gaviiformes: Gaviidae, Loons
Podicipedidae, Grebes
Cohort Stegano-tubinares
Order Procellariiformes
Suborder Diomedeae; Diomedeidae, Albatrosses
Suborder Procellariae; Hydrobatidae, Storm Petrels
Procellariidae, Shearwaters, etc.

Order Pelecaniformes
Suborder Phaethontes, Phaethontidae, Tropicbirds
Suborder Steganopodes
Infraorder Fregatae; Fregatidae, Frigatebirds
Infraorder Pelecani
Superfam. Pelecanoidea; Pelecanidae, Pelicans
Superfam. Suloidea; Sulidae, Boobies, Gannets
Phalacrocoracidae, Cormorants, Anhingas



Parvorder Ciconiida
Superfamily Ardeoidea
Family Ardeidae: Herons, Egrets, Bitterns
Superfamily Scopoidea
Family Scopidae: Hamerkop or Hammerhead
Superfamily Phoenicopteroidea
Family Phoenicopteridae: Flamingos
Superfamily Threskiornithoidea
Family Threskiornithidae: Ibises, Spoonbills
Superfamily Pelecanoidea
Family Pelecanidae
Subfamily Balaenicipitinae: Shoebill
Subfamily Pelecaninae: Pelicans
Superfamily Ciconioidea
Family Ciconiidae
Subfamily Cathartinae: New World Vultures, Condors
Subfamily Ciconiinae: Storks, Openbills, Adjutants, Jabiru
Superfamily Procellarioidea
Family Fregatidae: Frigatebirds
Family Spheniscidae: Penguins
Family Gaviidae: Loons or Divers
Family Procellariidae
Subfamily Hydrobatinae: Storm-Petrels
Subfamily Procellariinae: Shearwaters, Petrels, Diving-Petrels
Subfamily Diomedeinae: Albatrosses

Sibley & Ahlquist 1990,
DNA-DNA hybridizace
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speckled Mousebard
Bam Owl
- Dovamy Woodpecker
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i Red-throated Loon
lﬂ1— Clark's Grebe
Lesser Flamingo
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Sarothrura
Himantornis
Rallus
Centropus
Coua
Coccyzus
Phaenicophaeus | Cuculiformes
Cuculus
Crotophaga
Ehorond
oriotis ,
Eupodotis I Otididae

(Hackett et al. 2008,
NA)
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Gaviidae
(1/4)
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Morfologie a reprodukce

Unikatni znaky:
» kostra: nozdry - trubicovite protazene, slozena
ramfotéka

« ostatni: krmeni mladat - olejovitym vymeskem volete

ené znaky:
. patro - schizognatni, nozdry - holorhinni,

cl blana, palec - maly nebo chybi

| letky - diastataxicke, prachove peri -
, mesoptile, mazova zlaza -

nela, syrinx - bronchialni
bre vyvinuty Cich



Stari celedi

Diomedeidae — eocén (50 mil. let), vznik na jizni
polokouli

Procellaridae - eoceén; vznik na jizni polokouli

obatidae - svrchni miocen (20 mil. let); vznik S.
rika

Procellaria diomedea



Division 1
Cohort Gavio-impennes -
Order Sphenisciformes; Spheniscidae, Penguins
Order Gaviiformes: Gaviidae, Loons

Podicipedidae, Grebes
Cohort Stegano-tubinares

Order Procellariiformes

Suborder Diomedeae; Diomedeidae, Albatrosses

Suborder Procellariae; Hydrobatidae, Storm Petrels
Procellariidae, Shearwaters, etc.

Order Pelecaniformes

Suborder Phaethontes, Phaethontidae, Tropicbirds
Suborder Steganopodes

Infraorder Fregatae; Fregatidae, Frigatebirds
Infraorder Pelecani

Superfam. Pelecanoidea; Pelecanidae, Pelicans
Superfam. Suloidea; Sulidae, Boobies, Gannets
Phalacrocoracidae, Cormorants, Anhingas



Order CICONIIFORMES
Suborder Ciconii
Infraorder Ciconiides
Parvorder Ciconiida
Superfamily Procellarioidea N

Family Fregatidae: Frigatebirds |
Family Spheniscidae: Penguins
Family Gaviidae: Loons or Divers
Family Procellariidae

Subfamily Hydrobatinae: Storm-Petrels
Subfamily Procellariinae: Petrels, Shearwaters, Diving-Petrels
Subfamily Diomedeinae: Albatrosses
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Musophagiformes

Sarothrura

Himantornis

Rallus

Centropus

Coua

Coccyzus

Phaenicophaeus | Cuculiformes

Cuculus
Crotophaga
GRococaX
oriotis .
Eupodotis [ Otididae

(Hackett et al. 2008,
NA)
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Diomedeidae
(4/14)



Diomedeidae







100/100 100100~ 20100
D634
T
1004100
LA
105 100
THS52
1004100 0693
65/61
TAET

Macronectes giganteus

Procellaria cinerea

Diomedea epomophora
Diomedea exulans
Diomedea amsterdamensis —

Diomedea immutabilis

Diomedea nigripes
Diomedea irrorata
Diomedea albatrus ———
Phoebetria fusca

Phoebetria palpebrata

Diomedea chlororhynchos ~—
Diomedea bulleri
Diemedea cauia

Diomedea chrysostoma

Diomedea melanophris we——

Procellariidae

Great albatrosses

North Pacific albatresses
(Phoebastria)

Sooty Albatrosses

Southern Mollymawks
(Thalassarche)




Albatros des Galapages © Olivier Paris
(Diomedea irroraia) o www.oiseaux.net

Phoebastria irrorata |
(Galapagy)




la nigripes (severni Pacifik




(severni Pacifik)




ans (subantarktické ostrovy)




ARKIVve

www.arkive.org

b

W/

. L a8 A

. 7 . 4© Ben Osborne / gettyimages.com

« %

- krmeni



® Jacob Gonzblez-Solls

a mladete



edea exulans




Credit: Sarah Gutowsky

- namluvy



rs

Izni polokoule)







e - = “ ' '-.j. ‘\-, )
o ! 2 ‘.z‘ X\ o
_— A .

ol g K,

-0

= D

che melanophris




Novy Zéland







etria fusca (jizni polokoule)




Procellaridae
(12/70)



Procellaridae
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Macronectes giganteus - mladata
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Pagodroma nivea — inkubace
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Pterodroma hypoleuca - mlade
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Bulweria bulwerii (Kapverdske o.)
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Pachyptila vittata (subantarkticke o.)




S>Shearwaters*
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Calonectris diomedea (Atlantik)







Tristan da Cunha)



Hydrobatidae
(8/20)

e (Oceanites, Garrodia, Pelagodroma,
egetta, Nesofregetta)
drobates, Halocyptena,



Hydrobatidae
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Pelecanoididae



Pelecanoididae




~~
@
-
O
=
[
o)
Q.
c
N
S
X
| -
e
©
=
| -
-




