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Mammalogie?

Mammalogy

Mammaliologie (Mammalia-

Theriologie -tériologija (therion- -logos):

Ognev 1928

(Cabrera 1922: Mastozoologie - mastos g
=mamma /)

Historie mammalogie

* Pfirodopisy - Histoire Naturelle

* Georges Buffon (1707-1788)

 Carl Linné (1707-1778): Systema Naturae
X.ed. 1758: 86 spp. savcl

» A. Blainville (1777-1850): zakl. klasifikace
(Monotremata, Didelphida, Monodelphida)

Savci jako modelovy taxon

Georges Cuvier (1769-1832)

Ernst Haeckel (cf. 1854)

Charles Darwin (1809-1882)

Alfred Russell Wallace (1823-1913)
Weber M 1927,1928

Cabrera A 1920, 1922

Winge 1929

GG.Simpson 1945

Savci: ptirozena biodiversita
soupisy faun a taxonomické ptehledy

* Zvl. vyznamné (sbirkové i jako edicni instituce

* BM (NH): katalogy sbirek a kuratorské
soupisy

* AMNH a Smithonian Institution N.Y.

* Museum d Hist. Naturelle Paris

» Senckenberg Inst. Franfurt a.M.

* ZIN St.Peterburg, MGU Moskva

* Zékl.soupisy:




Evropska / Palearkticka fauna

 Blasius, prvni inventarisace a taxonomické piehledy, a rozvoj

poznani v 19.stol.

Blasius Johann Heinrich, Naturforscher, geb. 7. Okt. 1809 zu Eckerbach im Regierungsbezirk Koln, war
Lehrer in Krefeld, erhiclt 1836 die Professur fiir Naturgeschichte am Carolinum zu Braunschweig und ward

auch Direktor des. Gartens und der

daselbst. 1840-1841

machte er in Begleitung ciniger andrer Naturforscher cine Reise durch das curopéische RuBland und berichtete
dariiber in einem besondern Werk (Braunschweig 1844, 2 Bde.). Im J. 1866 ward er auch Direktor der
Gemiildegaleric in Braunschweig und starb 27. Mai 1870. Er schricb cine sehr geschitzte "Fauna der
Wirbeltiere Deutschlands” (Braunschw. 1857, Bd. 1: Siugetiere) und begann mit Graf Keyserling "Dic

Wirbeltiere Europas" (Bd. 1, das. 1840). Cf. Fredrich A.Kolenati (1812-1864)

* Miller G. S., 1912

» Ellerman & Morrison-Scott 1952

* 1960 - Verzeichniss ....
» Corbet G.B. 1978

+ Corbet & JE Hill 1991, 1992:
Harrison 1964 (Harrison & Bates 1992)

Rusko

* 1725 Akademia Nauk: expedice

» P.S. Pallas 1778: Noveas species Quadrupedum e
Glirium ordinae

* S.G.Gmelin, A.Giildestedt, G.V.Steller

+ F.F.Brandt 1855 Materiali k poznaniu
mlekopitajuséich Rosii aj.

* E.A.Eversmann, A.F.Middendorf, N.A.Severcov,
N.M.Przewalski

* S.1.Ognev 1886-1951: Zveri SSSR 1928-1950,
A.P.Kuzjakin, Bobrinskij, Kuznecov, Naumov,
Formosov, Nikiforov, Vinogradov, Gromov,
Strelkov, Sokolov, Voroncov, atd.

Amerika

+ John James Audubon (1785-1851): The Viviparous
Quadrupeds of North America

» William Henry Flower and Rich.Lydekker:
Introduction to the Study of Mammals Living and

Extinct (1891) (750 pp.)
Spencer Fullerton Baird (1823-1887): General Report

on Noth American Mammals (1859: 730 spp.)

+ C.Hart Merriam (1855-1942): North American Fauna
(1899), 1. President ASM (1919)

+ Joseph B. Grinell (1877-1939): niche
+ E.Raymond Hall (1902-1990): The Mammals of NA

Historie mammalogie:
Stfedni Evropa
* Némecko
* Polsko
* Uhry
« Cechy

* vs. Anglie, Francie, Nizozemi, Italie,
Spandlsko
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Autoritativni seznamy taxonil
svétové fauny
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3rd ed. 2005 Johns Hopkins Univ. Press

* Nowak,R.M.Walker s Mammals of the World. 5th ed.
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P a periodika (vybér)

Vybér WWW stranek

«  Obecné charakteristiky: www.ucmp.berkeley.edu/mammal.html
« University of Michigan Museum of Zoology.Animal Diversity
«  Web.<http://animaldiversity.ummz.umich.edu>

+ Animal Info —Information on Rare, Threatened and

« Endangered Mammals.<http://www.animalinfo.org>

« BIOSIS. <http://www.biosis.org.uk>

« Journal of Mammalogy , Mammalian Species
*  Mammalia

« Mammalian Biology (Z.f.Saugetierkunde)

« Acta Theriologica

«  Mammal Review

: Lut:ra‘ « Links of Interest in Mammalogy.<http://www.il-st-

*  Hystrix acad.sci.org/mamalink.htmI>

¢ Lynx ) . o « The American Society of Mammalogists.<http://www.mammalsociety.org>
* Saugetierkundliche Mitteilungen + Smithsonian National Museum of Natural

« Bat Res.News, Myotis, Nyctalus, Rhinolophus, Megaderma,Plecotus History.<http://www.nmnh.si.edu/vert/mammals>

« Acta Chiropterologica «  World Wildlife Fund.

« Folia Primatologica etc. « /www.ivanhoracek.com/

Vymezeni taxonu

* Vyctem

Rozdilem (diagnosou)
* Spole¢nym predkem
+ Eidologicky:

Savei - Mammalia Taxonomicka diversita

4600 spp. 1300 gen, 135 fam, 25 ordo




Mammalia
* Prototheria: Monotremata
1 o, 2f., 3g., 3 spp. (Au-NG)
* Theria
—Metatheria (Marsupialia)

7 0., 16f., 78 g., 280 spp. (Au-W, SAm-NAm)

—Eutheria (Placentalia)
17 o., 117f., 1220 g., 4300 spp.

Nejvétsi rady:
Rodentia 29 f, 426 gg, 1820 spp.
Chiroptera 1000 spp.
,Insectivora® 400 spp.
Cetartiodactyla (Artio- 180 spp., Cet. 80 spp.)
Carnivora 270 spp.
Primates 200 spp.
Diprotodontia 200 spp,.

etc. ale

8 radt méné nez 10 spp.
4 tady monotypické

Nomenklatoricka vsuvka

¢ Theria Parker et Haswell 1897 =

* Gill 1872: Eutheria = Marsupialia Illinger,
1811 + Placentalia Owen, 1837

* Huxley 1880: Eutheria=Placentalia
(Owen 1837) nec Metatheria
(=Marsupialia) nec Prototheria
(Monotremata)

Nejednotné oznacovani vysokych taxonu -

MONOTREMATA (3]
MARSUPIALIA [275)

N
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HY RACOIDEA [6] g
AFROTHERIA —1—E Qh
SIRENIA [5] x
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Placentalia (up to date)

Xenarthra: Edentata

Afrotheria: Tenrecoidea, Chyrosochloroidea,
Tubulidentata, Macroscelidea, Hyracoidea,
Proboscidea, Sirenia

Glires: Rodentia, Lagomorpha

Euarchonta: Scandentia, Dermoptera, Primates
Laurasitheria: Eulipotyphla, Pholidota,
Carnivora, Cetartiodactyla, Perissodactyla,
Chiroptera

Marsupialia (up to date)

* Ameridelphia

— Didelphomorphia vacice 1f,15g,63spp, S-N Am
— Paucituberculata vacici 1f, 3g, 5 sp. S Am

* Australidelphia (Au)

— Microbiotheria kolokolo 1f, 1g., Isp. (S Am !)
— Norycteromorpha vakokrti 1f,1g, Isp (vakokrt)
— Dasyuromorpha kunovci

* Myrmecobiidae - mravencojed, 1g.1sp.

« Dasyuridae - kunovci 15g,61 sp. (vakoplsi, vakomysi, d'abel medvédovity,
+vakovlk

— Peramelomorphia - bandikuti Au-NG 2£.7g.19 sp.
— Diprotodontia — Au 200 sp.




Savci - vrchol pfirozené + Mammalia:
rozmanitosti ? * 4600 spp., 1300 gg., 135 fam. 25 rec. Radi

* Aves 9 500 spp.
» Lepidosauria 6 000 spp.
* Anura 5000 spp.
* Teleostomi 35 000 spp.
* Mollusca 100 000 spp.
* Insecta 6 000 000 spp.

Ale: pramérny
savec
-ca0,8 kg

* Té¢lesna velikost:

— Suncus etruscus, Craseonycteris thonglongai,
Microsorex hoyi - 1,5-2 g, LC 3 cm

— Loxodonta africana 6 tun (+Baluchitherium 18 tun),
Balaenoptera musculus 30m, 180 tun

tj. min-max = 10°

Srv. Aves, Reptilia - 10°

Amphibia, Insecta - 10*etc.

Di ia, El branchii - velké fi K- strats ¢ - al > icht und Hachstalter i
inosauria, Elasmobranchii - velké formy, K- strategove - ale “mme:mcmgnnw e
chybi malé formy 3 4

Sav¢i extremy - scaling /metabol.-organ.efektivity, 5,14 Rhimolophu ey

. o kS Fomgo 16 Homo sapiens. U ks
(de)terminace rastu ﬁ’"“"" Schimpanien und ,:,':':;?‘.L".‘.-"f«hn"mmb:

Savci - Mammalia CO JE SAVEC?

4600 spp. 1300 gen, 135 fam, 25 ordo Savel jako vyvojovd jednotka

,therion* vs. ,,mammal

Homeotermni Synapsida, srst, mléko, Rozliseni snadné a explicitni -

Placentarni viviparie (partim), zuby, clementarni soucast prvotni
fy orientace ve sveté

sekundarni patro, smysly, mozek etc.

Ale: jaka diskriminaéni

kriteria fakticky uzivame?




Mame radi zvitata, protoze jsou
chlupata, maji hebkou srst ...

« Srst - endotermie, homeotermie

- Versatilni kvadrupedie- specificky postoj
koncetin - zasadni rozdil od plazu:
dusledky - prestavba biomechaniky
télniho pohybu (apendikularniho i
axialniho), prestavby pletencu, axialniho
skeletu atd.: ale i dychani atd.

- Obli¢ej: oci,usi,nos, tvare, rty, vibrisy etc.

Védecké vymezeni taxonu:
znaky

Plesiomorfie: symplesiomorfie - Craniata,
Tetrapoda (Sarcopterygii), Amniota
Apomorfie: Synapomorfie vs.
Autapomorfie

Homoplasie: zejm. s Aves resp.
Archosauria s.l.: endotermie, vysoka
aktivita, extrémni BMR, smyslova
vykonost etc.

Autapomorfie - unikatni znaky taxonu
(evol.novinky): vymezuji taxon

Symplesiomorfie Vertebrata
Télni plan : bilateralni soumérnost, tagmatisace:
hlava, trup, ocas), pevna vnitrni kostra
centralisovana dorsalni chordou, , metamerni
segmentace (mesodermalni struktury) -
homeobox, absence exprese hox v hlavové
(preotické) oblasti, humoralni regulace (hypofyza
etc.), endokrinni a lymfoidni organy z base zab.
Stérbin (thyreoidea, thymus etc.)
neuralni lista, mineralisované tkané rlizného typu,
kGze
Gnathostomata: Celisti, parové koncetiny,
septum horisontale etc.,




Synapomorfie Amniota (napr.):

Plodové obaly (amnion, chorion, allantois).
specifické modfikace ¢asné embyrogenese -
primitivni prouzek - komplexni organisacni uzel
parental investment, internal fertilisation,
keratinized skin derivates,

Metanephros a ureter, not homologous with
nephritic duct of non-amniotic vertebrates,

advanced type of lung respiration (indirect),

Zasadni role dermalnich kosti v lebe¢né
morfogenesi

« Primitivni prouzek: epiblast / hypoblast /stem
cells

i Yolk sac

mesoderm cells

Prim.
tympanic
Pouches cavity

Auditory
tube

Palatine
tonsil

Parathyroid
gland J’..‘.’.',

Thymus

Parathyroid
5 Cervical gland (sup.)
sinu;




Malleus Incus

: Stapes
) ;
gieckel s cartilage Stylold process

Stylohyoid ligament
Lesﬁerllaogn of
yoid bone
L—K Greater hoﬂ}
Body of hyoid bone ot hyoid hone
Thyroid cartilage

Cricoid cartilage -

Tracheal rings —’7‘-

moess

Auditory Ossicles embedded

Endolymphatic
Duct in loose mesenchyme

) ) Wall of
Utricular portio; Inner Ear

of Otic Vesicle,
Saccular Portion

Mesenchymal .
Conds i Auditory
0) ex.\saunn Tube
First
Pngx]z?geal .
t
G s
Tubotympanic Recess

pouceni

+ Zasadni pfestavby a taxonové specifické
modifikace se ustavuji v Casné
embryogenesi

» Embryologicka data maji ve srovnavacim
studiu zdsadni vyznam

6

tragus antitragus

Boltec (Homo 6. tyden, 9.tyden)

Autapomorfie

Mammalia
(zejm. rozdily od plazd)




Reprodukce

* (1) Nourishing youngs with milk produced by
(2) mammary glands, appearing in all females
mammals, the structure by which the class
Mammalia got its name. (3) obligatory
vivipary (in Theria, i.e. marsupials and
placentals) with a greatly specialized organ
interconnecting the embryo and mother
tissues, the chorioallantoic placenta (in
Eutheria, i.e. placentals).

MIéCné Zlazy a jejich vyUsténi -
vzdy parové, ale

Umisténi, typ a pocet taxonove specifické:

¢ Abdominalni EUL, ROD, CAR, PHO,
ARTpart

* Abdomindlné pectordlni HYR

¢ Pectoralni — PRI,CHI,DER,PRO,SIR,

* Inguinalni — PER,CET,ART,

101
119

Eutheria — mlééné bradavky (obé pohlavi) —struky

_ Weter Pruscin B Suge A
v . Mariupials
* Slozeni mléka Kanguows (wilisew) 785 o7
EAE TR T R
Primates
Rhesus Moekey NS4 ¢ B 3 4 2
Ongtan WS 14 15w /:/(
anan BRO 2 N m ne
,
’(‘.;ul Antearcr a0 Ho e oy ox
ogorarpby
Rabbit 7 124t w2y
=,
uinea piy Ry 2 72 27 ox
Rar 79 K "

s "2 12 (8} "
Car K14 101 LS T 4
Dog 73 293 w8 e x' 2
Exropean red tox B0 ae A A an
Culidornia sea lion 471 135 " u
Harp seal ax e o 09

oot 99 a7 o o
Borde-nosed dalphia 449 1on nyoo0s
Blue whale 7.2 128 ¥ (B
Fin whale 541 (LN} 4

Ungulates
Indien clephant 0.7 36 176 Se 0s
Zebes #.2 W 4K S1 07
Wlum LS 03 a5 03
peccary 58 35 65 06
Hippopotamus N4 06 45 44 01
Camel 877 35 14 48 07
Whice-tailed deer 659 104 197 26 14
Reindesr 648 107 203 2S5 14

Evoluce sav¢i reprodukce

(Blackburn et al. 1989. Renfree 1993)

+ MIé¢né zlazy - potni a apokrinni :
antimikrobialni sekret

« Koncentrace antimikrobialni sekrece
v inkubaénim vaku

+ Pozivani antimikrobialniho sekretu
vylihlymi mlad'aty zvysuje jejich
fitness (cf. téz role IgA - imunisace
, ochrana faryngealnich sliznic)

« Hypertrofie prislusnych zZlaz a
selekce saciho-lizaciho reflexu




* Prototheria (Monotremata)
* Metatheria (Marsupialia)
* Eutheria (Placentalia)

Zakladni di(divergence) reprodukéritéh strategii -
nejzietelnéjsi znaky v morfologii a fysiologii
reprodukéniho systému, obsahu zloutku a
heterochroniich nej¢asnéjsi embryogenese

Diferenciace
blastocysty

,.gastrulace®

Trofoblast
Embryoblast

Gastrocoel-
sekundarni
Zloutkovy vacek

Extraembryonalni
epitely

Blastocysta: trofoblast (-placenta) / embryoblast (embryo)
Eutheria: entypie embryoblastu (-ristova emancipace trofoblastu)

* Ryhovani,
vznik
blastocysty

¢ Discoidalni u

Prototheria
e Totalni u
Eutheria
trofoblast / embryoblast
MONOTREMATA MARSUPIALIA

Extraembryonalni trofoblast
+ extraembryonalni
mesodermalni somatopleura

= chorion




C
A
U
D
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Sopnoptast

Abb. 135, Fetalmembranen (,Eihdute”) bei Metatheria (a) und Eutheria (b). 1. Chorion, 2. Am-
nion, 3. Amnionhdhle, 4. Allantois, 5. Placenta, 6 Dottersack.

» Temporalni
zloutkova
placenta (Selmy) plmshen

chorioallantoicka

Nidace (implantace)

* Pozdni (,,Bradysynaptica® — Stérba): zvétsovani
blastocysty, diferenciace trofoblastu
(embryotrofé) — volnd blastocysta, implantace
zarodeénym teréem , centralni posice v déloze,
ptipojeni k endometriu pozdg;i :
CETART,PER,CAR,PHO,AFROTH, SCA

» Zrychlena (,,Tachysynaptica®) — velmi rychle
spojeni diferenciace trofoblastu rychlejérly nez dif.
Endometria CHI, DER, MAC, XEN, PRI, ROD

* Opozdéna implantace — adaEtivni rodlouzeni
stadia volné blastocysty (néktefi CHI, srna,
medvéd ...) « regulace stavem endometria < kontrola
LTH (luteotrfni H adenohypofyzy)

* Placenta

» Choriovitelinni
¢ Vadice,
* Koala

* chorioallanoicka
¢ Bandikut
¢ Eutheria

Ductus omphaloentericus —
pupedni $iitira

Zloutkova stopka + alantois + aa.
et vv. omphaloentericae
(=vitelinae)




Diferenciace
zarodku
(uvnitf
amnionu) a
diferenciace
chorionu jsou
v mnohém
nezavislé:
zpusoby
spojeni
jednotlivych
vrstev a
diferenciace
placenty
mize
probihat
rlznym
zplsobem:
Zasadni
fylogenticky
signifikantni
znaky

Typy placenty: typ rozhrani

Epiteliochorialni
kontakt: PER,
ART (part.),

CET,
PRI:Lemuroidea

p. epitheliochorialis syndesmochoprialis

Syndesmochorialn
i ART part,
EDEpart (Brad.)

Endotheliochorial
ni: CAR, CHI

endotheliochoridalis

haemochorialis

Haemochorialni:

INS. PRI, LAG

VP EEEEE
Placentarni bariera £ 25 E 2
S 9 9 e =
? 2 2% 8
£ 82 g g
, . El ]
2 « endotel cév choria = E 1818
£ . A=z =
e Mesenchym chorionu
(extraembryonalni mesoderm)
;g * Povrchovy epitel choria
., * Epitel endometria i
TE * Vazivo d&lozni sliznice
:Eq (mesenchym/mesoderm)
 Endotel cév matky
p. diffusa
Typy placenty:

p. multiplex =
cotyledonaria

p. zonaria

p. diffusa: ART: Suidae,
Hippopotamidae, Tragulidae, Tylopoda,
PER, CET, PHO, PRI:Lemuroidea

p-multiplex: XEN, ART
(pt.: Capreolus 5 placentomii ... Bos 40-120, Giraffa
180)

p. discoidalis

p-discoidalis: INS, CHI, PRI, ROD
p.zonaria: CAR (partim Ursidae,
Mustelidae, Viv.), HYR

Fylogeneticky vyznam embryogenetickych znaki

* V minulosti chapany jako zasadni zdroj fylogenetické informace
....ale

* *Blastocysta a diferenciace trofoblastu / *riistova dynamika
zarodku / *heterochronie riistu extraembryonalnich epitelt/
*sekreCni vs. riistova sktivita endometria/ *interakce endometria a
trofoblastu/ *tvarovy- a /*funk¢ni design placentarniho rozhrani
«—viceméné nezavislé komponenty slozitého komplexu
reprodukénich adaptaci — kazda z nich je chrakterisovana
specifickycm rozvrhem taxonovych /fylogenetickych omezeni a
soucasné funkénimi vazbami s jinymi slozkami komplexu

Kazda z nich muze byt potencialné modifikovana a vyuzita jako
centralni polozka ¢i dopIn¢k adaptivni reakce na velmi silny tlak
ekologickych souvislosti reprodukce

—Hetrerochonie ... Az velmi specifické upravy (polyembryonie
pasovcu apod.)




Analogicky 1 v dalSich krocich
embryogenese..

+ Pro savce obecné charakteristicka: Casna
diferenciace smyslovych organt, zubnich
z4kladl a specifickych integumentarnich
derivath

ENTHELIAL MACCOR : 7
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Integument

* (4) Hairs, covering the body, which grow from
deep invaginations of the germinal layer of
epidermis called follicles. The hair is composed
of keratin and pigments, similarly as in other
amniotes but its structure is unique for mammals.

* (5) Skin is rich in various glands. Most mammals
have sweat glands (atributing to water balance
and cooling body surface), scent glands and
sebaceous glands.

Chlupy a chlupovy
folikul

2- stratum corneum
3- stratum granulosum

4- epidermis: stratum
germinativum

5 - dermis

6 - mazova zlaza

7 - musc.erector pili
8 - chlupova papila

9 - vnitini kofenova pochva

10 - vnéjsi pochva folikulu




Zakladni vibrisova pole na hlave




wrec, Hemicentes,
Echinops, Setifer
ac: Erinaceus,
Hemiechinus, Atelerix
Octodontid chimys, Proechimys
Erethizonida on, Coendu
¢ Hystrix, Athenura,

e: Acomys

Zlazy
* Monoptychni - jednoduché, tubulosni a
tubulosné alveoléarni : e-Zlazy ekrinni (potni), a-
zlazy - apokrinni sekrece (pachové, mlécné)
odvozeny z chlupového zakladu (papily)
* Polyptychni, alveolarni, ¢asto holokrinni sekrece
(n€kdy ekrinni):
— Holokrinni mazové (lipidy), téz s pachovymi efekty
— Merokrinni (hepatroidni zlazy) , sekre¢ni kapilary -
analni Zlazy Carnivota
— Mero-holokrinni : fialka lisky, pfedo¢nicové zlazy
Bovidae

(6) The specific integumental derivates, characteristic of
particular groups of mammals, build either exclusivelly of
keratine (such as claws, nails, and hoofs which protect the
terminal phalanx of the digits and adapt them to a specific
way of locomotion or foraging) or in combination with
dermal bone structures (horns of bovid and antlers of
cervid artiodactyls which play a considerable role in
social signalling). A large variety of integumental
derivates is included in defending adaptations: dermal
armours of armandillos or keratinised scales of pangolins,
spines modified from hairs in echidna, hedgehogs,
tenrecs, porcupines or in the spiny mice or the
accumulations of hair-like fibers keratinised into a horn
structure in rhinoceroses.




Integument:
Drapy
Nehty
Kopyta

¢ Roh
nosorozce:

Konstrukce t€la a biomechanika

* (7) Limb position and function are modified to
support specific locomotory modes of mammals
like jumping, galloping or sustained running
and/or are specifically rearranged. The extreme
rearrangements are in bats which fly using fore-
limb wing and in specialized marine mammals,
pinnipedian carnivores, cetacean and sirenia,
whose fore-limbs atain the shape of a fin while
the external hind limbs are absent in the latter two

groups.




(8) Pectoral girdle is simplified in comparison to
the non-mammalian state: coracoid, precoracoid
and interclavicle bones are lost (except for
monotremes which retain them) or partly included
in scapula. Also clavicle, the last skeletal element
that fix the limb to axial and thoracic skeleton, is
lost in many groups. With these rearrangements,
the fore-limbs get new locomotory qualities (such
as extensive protraction) supporting among other
climbing and fine autopodial movements
providing a new spectrum of manipulative
functions from cleaning hair to a variety of a prey
manipulations.




Fic. 56. — Schémas mountrant les différences de musculature m
de la hanche entre un Pélycosaurien (i gauche) et ua i
(A droite).

(9) The bones of pelvic girdle are fused into a
single bone, with enlarged and horizontaly
prolonged ilium.

(10) A great degree of regional differentiation of
the vertebral column. All mammals (except some
edentates and manatees) have seven cervical
vertebrae with the first two (atlas and axis)
specifically rearranged to support a powered head
movements.

(11) The vertebral column is strengthened againts
lateral movements but is greatly disposed to the
vertical flexion. This is valid, first of all of the
lumbal section whose vertebrae, in contrast to the
non-mammalian ancestors, lack ribs.




Xenarthrni artikulace obratlt

(12) The mammalian skull is bicondylous (the
first veretbra, atlas joints the skull via paired
occipital condyles located on lateral sides of the
large occipital foramen), with

(13) enlarged braincase,

(14) massive zygomatic arches (formed by the
bones named jugale and squamosum), and
(15) spacious nasal cavity with labyrith of nasal
turbinalia covered by vascularized tissue
imporatnt both for olfaction (ethmoidal turbinalia)
and/or for heat and water exchange during
breathing (maxillary turbinalia).




Embryonalni zéklad lebky (Monodelphis)

~cthmoturbinalia
macxilloturbinalia

sek.patro

Tapirus

* (16) The nostrils open at a common structure called nose,
obviously the most prominent point of the head. The
ancestral form of the nose, rhinarium, is a hairless field of
densely gyrified skin surrounding the nostril openings.
Rhinarium is particularly large in macrosmatic mammals
(such as in carnivores or artiodactyls), in lagomorphs, some
rodents, bats and strepsirhine primates it is incissed by a
central grove, philtrum, while in some other groups the
nose is prolonged in a proboscis such as in macroscelids or
in elephants where it attains also a number of
supplementary functions. In contrast, all these structures
absent in cetaceans where nasal cavity is reduces and
nostrils (or a single nostril opening in Odontoceti) appear at
top of the head and their function is restricted to
respiration




Monodephis, 4 days

Oral cavity at orbital
(molar) region: still no
epithelial thickening etc.

Orbitosphenoid
Mesenchym.
kond. prim.patra
(vomer)

Ductus
nasopharyngeal.

Patrova $térbina

Mesenchym.
kondensace sek.
patra
Meckelova ch.

Dentale

Rhinarium

VNO:

vlastni smyslovy organ na
basi nosni dutiny +
nasopalatalni kanal

Nosni dutina,
¢ichovy epitel
Septum nasi
Vomeronasalni
organ
Paraseptalni
chrupavky
Mesenchym.
kondensace
sekund. patra
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* (17) Left and righ maxilary and palatal bones
fused soon in ontogeny and form the secondary
bony palate that is further extended posteriorly by
a fleshy soft palate. These structures provide a
complete separation of the respiration and
alimentary tracts. The early appearance of such a
separation is one of the essential pre-requisites for
suckling milk by a newborn and, hence, it seems
probable that the secondary palate first appeared
just as an adaptation for that.

* Vyvoj druhotného patra a base neurokrania
v historii Amniota

Savci: soubézné s ontogenetickou
diferenciaci dermatokrania : rozvoj
mozku, smyslt a mékkych tkani
tvarové oblasti — vestibulum oris, rty,
svaly tvare etc. — zasadni formativni
vyznam koutku Ust !




* (18) A large four-chambered heart (as in
birds) with the left aorta persistent (not the
right one like in birds).

* (19) Erythrocytes, the red blood cells, are
biconcave and lack nuclei. Thrombocytes
are transforemed to nonnucleated blood
platelets.

* (20) Lungs of the alveolar structure, ventilated
by volume changes perfomermed by the counter
action of two independent muscular systems, viz.
thoracic intercostal muscles, and

* (21) muscular diaphragm, unique for mammals.
The breathing system is essentially independent
upon locomotion or is synergetic with it (in
contrast to e.g. reptiles).

*(22) Voice organ in larynx with
several pairs of membranous
muscles, unique for mammals. It is
capable of very specialized
functions such as the production of
various communicative signals or
high frequency echolocation calls in
bats of odontocetian cetaceans.

* (23) There are three ossicles in the middle ear
(malleus, incus, stapes). The former two are
unique for mammals, and are derived of the
elements of the primary mandibular joint —
articulare and quadratum which retain their
original function still in the immediate
mammalian ancestors. The third bone that was
similarly like articulare included in mandible in
the non-mammalian amniotes, the angulare,
changes in mammals into the tympanic bone
which fix the tympane membrane and finally
enlarges into a bony cover of the middle ear —
bulae tympani.




* Bubinek —tympanum

fixovan os tympanicum
fechazejici ve vnéjsi

Eryt stitedousni dutiny —
bubinkové vyduté —
bulla auditiva — u
riznych skupin jsou
tvofeny riznym
zpusobem (podily ekto-
as endotympanica
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* (24) The proper sensing organ of hearing (Corti’s
organ of inner ear) is quite long and spirally
coiled in mammals (except for monotremes) and
surrounded by a very compact bone originated by
a fusion of several elements, petrosum.

* (25) With enlarged braincase, the middle ear and
tympanal membrane are thus located deeper in the
head and open to the external environment by
long auditory meatus terminating with

* (26) large movable external auricle.

* (26) large movable external auricle. Auricles
(pinnae) are specifically shaped in particular
clades and contribute to the lateral discrimination
of the auditory stimuli and directionality of
hearing. They may be absent in some aquatic
mammals (cetaceans, sirenia, walrus), while they
are extremelly enlarged and diversified in other
groups, such as bats for which the acoustic stimuli
(echos of the ultrasonic calls they emit) are far the
most important source of spatial information.




(27) In contrast to other amniotes, the lower jaw,

mandible, is composed of a single bone element,
dentary or dentale, which directly articulates with
the temporal bone of skull at

(28) dentary-squamosal joint. This arrangement
not only fastens the jaw joint to resist the forces
exerted during strong biting but it also makes
easier the functional rearrangements of jaw
morphology responding to different demands of
particular feeding specialisations.
Squamoso-dentalni artikulace umoziuje
nebyvalou vyvojovou flexibilitu posice a tvaru
Celistniho kloubu

(29) In all mammals, the posterior part of
the mandible extends dorsally into ramus
mandibulae or coronoid process which
provides an area of attachement for the
massive temporal muscles responsible for
the powered adduction of mandible.




Celistni a ustni svaly

* CR-Md:
— masseter (addukce md)
— temporalis (addukce, retrakce)

— digastricus, mylohyoideus, geniohyoideus (abdukce)
* svaly jazyka

— genioglossus, hyoglossus, styloglossus, transversus
linguaguae, longitudinalis, verticalis linguae ...

* vestibulum oris a svaly ustni §térbiny (Theria)

— buccinator, orbicularis oris

Pohyby celistniho kloubu

-rotace (axialni cirkumdukce)
-translace (posun

specialiasovany kloubni design (Carnivora,
Ruminantia, Rodentia) - bez discus
articularis

discus articularis - u primatf (versatilita
kloubniho pohybu)

* (30) Essentially, all mammals have large teeth despite
considerable variation in their number, shape and
function in particular groups and/or the fact that some
mammals secondarly lack teeth at all (anteaters of
different groups, platypus). Teeth are deep rooted in
bony sockets called alveoles. Only three bones host
the teeth in mammals: premaxilla and maxilla in the
upper jaw and dentary in the lower jaw.

* (31) Mammalian dentition is heterodont, besides
of conical or unicuspidate teeth (incissors and a
single pair of canines in each jaw) it includes the
large complex multicuspidate molars (three in
placentals, four in marsupilas, in each jaw
quadrant) and premolars situated between canines
and molars whose shape and number varies
considerably among particular groups. The latter
two teeth types are sometimes termed as
,,postcanines® or ,,cheekteeth®.

* Incisives, Caninus, Premolares, Molares
» Zubni vzorec a notace zubd ( max/md )

bukalini (M), labialni (1,C)
distalni mesialni
- palatalni (max), lingualni (md)
Y Gy o
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(32) Mammalian dentition is diphyodont, this means that there are
two generations at each tooth position (except for molars), the milk or
deciduous teeth of a young and the permanent teeth of an adult

mammal.

Diphyodoncy solves a functional-morphological dilemma: size of teeth which is an essential
factor of the feeding efficienty is limited by the size of the jaws while the jaws can grow
extensively, the posteruption size of the teeth cannot be changed due to the rigity of their
enamel cover which is of course just the essential quality of a tooth. With diphyodoncy the
size of the late erupting permanent teeth can be maximized and adapted to adult jaw size
while the deciduous dentition provides a corresponding solution for the postweaning period.
Dental morphology and the the patterns of tooth replacement are specifically modified in
some clades. In marsupials, only one milk tooth — the last premolar — comes in eruption, the
other are resorbed prior eruption. Dolphins, aarkward or armandillos have a homodont
dentition withouth any tooth repl. no tooth repl; appears also in small sized
and short living Is with greatly specialized dentition like shrews or muroid rodents
(deciduous teeth are resorbed instead of eruption), while in some large herbivores the teeth
replacements can become a continuous process by which the teeth row enlarges gradually by
subsequent eruption of still larger molar teeth appearing in the posterior part of jaws. In
elephants and manatees this process includes a horizontal shift of the erupting tooth which
replaces thus the preceding cheektooth. All these processes are well synchronized with the
growth of jaws, the course of tooth wear and sut prolonging of time available for

tooth development.

* Zubni lista (lamina dentalis)

* (33) Zubni sklovina ma prismatickou
stavbu, tvorba skloviny a jeji maturace
probihd relativné dlouho,

* (34) V embryogenesi zubu se jako svébytné
organisacni centrum (zdroj
morfogenetickych signali) uplatituje
sklovinovy uzel




(35) The molars are unique for mammals. The basic molar
type ancestral to all particular groups of mammals is called
tribosphenic. It consists of three sharp cones connected
with sharp blades. In combination with the deep
compression chambers between blades, such an
arrangement, provides an excellent tool both for shearing
soft tissues and crushing insect exoskeletons. This type of
molars are retained in all groups feeding on insects, such as
many marsupials, tenrecs, macroscelids, true insectivores
such as moles, shrews or hedgehogs, bats, tree shrews,
prosimian primates, but the design of the molar teeth is
often extensivelly rearranged in other groups. The
multicuspidate structure of molars bear enormous potential
of morphogenetic and functional rearrangements, one of the
prerequisites of the large diversity of feeding adaptations in

Regulace

* (36) Growth is terminated both by the hormonal
control and structural factors. Most influencing
structural aspect of body growth is the appearance of
cartillagous epiphyseal plates separating diaphyses
and epiphyses of long bones. With completing
ossification the discs disappear and the growth is
finished. Corresponding mechanisms determine the
size of the skull (except cetaceans which have
telescoped skull in which posterior bones of cranium
overlap each other).
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(37) A general enlargement of the brain related perhaps not
only to an increase in the amount of sensoric information
and/or a need to integrate sensoric information from
different sources but also to an enlarged amount of
locomotory activity, high versatility in locomotoric
functions and, last but not least, to a greatly diversified
social life, and a considerably enlarged role of social and
individual learning. Among the brain structures which are
particularly developed in mammals the following are
particlarly worth of mentioning:

(38) neocortex of the forebrain,

(39) tectum mesencephali is specialised into superior and
inferior colliculi (responsible for semantics of optical and
acoustic information, respectively),

* (40) cerebellum with enlarged cerebellar
hemispheres and gyrified transverse
cerebellar components between the vermis
and parafloculli (the central stem and the
lateral centres of cerebellum). The
cerebellar enlargement is apparently related
to the high level of locomotory activity and
an increase in its complexity.




Stavba mozku, rozvoj
neokortextu
(paleo/neocortikalni index
etc.) a uroven encefalisace
(encefalisacni index - log
hmotnost tela /hm.mozku):

Zasadni fylogenetické
kriterium 60. let

(41) Endotermie, homeo- / heterotermie a
souvisejici regulacni mechanismy ....
Srv. adpativni diversifikace jednotlivych taxont

* (42) Extended spectrum of behavioral
reactions and their interconnections with an
increased capacity of social and individual
learning and interindividual discrimination.




Behavioralni
versatilita

Clenité socialni

chovani

. . mandible; with quadgate- "squamogal-dentury
* (43) Sex is determined by chromosomal ety b ety i o sy -
. . . I joint o
constitution (XY system, heterogametic sex One oecipital condyle - Twooecipital condyles .
. Long bones without epiphyses  Long bones.with epiphyses
is a male). (indeterminant growth). . (deterrinant growth)
v v ., L, Unfused pelvic bones. ...« * Fused pelvic bones. >
* (44) Prevazujici typ chromosomalnich Secoudary palate usally sbserit - Secondary palate present
v . , . Middle ear with one ossicle * " Middle éar with three ossicle
prestaveb a zdroj neznedbatelny zdroj (stapei-columella) (snalleus, incus, and stapes)
o o o o Phalangeal formula Phalangeal formula usually
vnitrotaxonove diversifikace jsou 2-3-4-5-3 (4) 2-3-3-3-3
. . ’ Dentition homodont and Dentition often heterodont
Robersonské (centrometrické) translokace polyphyodont und diphyodont
° : Epidermis with scales Epidermis with hair
(srv. Sorex, Microtus, Cervidae etc. ) Oviparous or ovovivip Viviparous (except for the
monotremes)
Three-chambered heart Four-chambered heart with
in most left aortic arch
Ectothermic with low Endothermic with high
metabolic rate metabolic rate
Nonmuscular diaphram Muscular diaphragm
No mammary glands Mammary glands present
Relativelv small. simple brain Relatively large, complex br:

Mammalia:
Adaptivni strategie, obecné
charakteristiky adaptivnich

radiaci




