Zoologie obratlovcti
CELISTNATCI: paryby, ryby a nasadcoploutvi

Zuzana Musilova
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Kolik je druhti ryb a “rybovitych obratlovcu”?

databaze kalifornské akademie ("Eshmeyeriv” katalog)
http://researcharchive.calacademy.org/research/ichthyology/catalog/SpeciesByFamily.asp

CALIFORNIA v 7e . ) o 2n. O
o rFijen 2024: celkem 36’950 druhu rybovitych
SCIENCES obratlovcd, z toho 6 bahnikd, 2 latimérie, 90 sliznatek,
AS » IBSS (Research) » Ichthyology » Catalog of Fishes
| | | . ‘  Online Version, Updated 01 November 2016 o 48 mlhu||,, 1’308 paryb a 35’496 drUhﬁ rYb
search the Online Catalog | Species by Family/Subfamily | Guide to Fish Collections thle ;::t”:/aelfsli:nthe Catalog | Family Group Names | Browse the Classification | Glossary | About
Year N:w sp_:cn:s
SPECIES BY FAMILY/SUBFAMILY IN THE acrine
. 2003 314
Catalog of Fishes 5004 424
2005 470
2006 397
Class
Order 2007 419
PRy Last Ten Years 2008 524
Subfamil o
v Available Valid (2007-2016) 2009 295
2010 389
2011 371
Myxinidae 96 81 12 2012 471
Rubicundinae 4 4 2 2013 432
Eptatretinae 60 51 10 2014 394
Myxininae 32 26 0 2015 436
2016 451
2017 472
Petromyzontidae 101 41 5 2018 418
Geotriidae 15 1 0 2019 353
Mordaciidae 5 3 0 2020 360
Elacmobranchii
pocet druhl popsany v poslednich 20 letech (primérné = 2021 393

2022 21

~390 novych druht ro¢né, z toho ~13 paryb) S ol


http://researcharchive.calacademy.org/research/ichthyology/catalog/SpeciesByFamily.asp
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CELISTNATCI A JEJICH APOMORFIE:

- CELISTI (vznik ze zabernich obloukd a neuralni listy)
- 2 pary ploutvi / koncetin

- myelinova pochva axoni nervii

- 3 polokruhové chodby ve vnitfnim uchu
- adaptivni imunita

Gill slits Cranium

Skeletal rods

£ 1999 Addisan Wesley Longman, Inc,

(Cerny et al., 2004)
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Chondrichthyes = paryby

prehled znaku:

- kalcifikovana chrupavka

- plakoidni Supiny + obnovujici se dentice (zuby)

- vnitii oplozeni

- spiralni fasa (mimo chimér) - ancestralni znak

- nemaiji Zebra

- nizka plodnost + prekocialni mlad'ata (tedy "K-strategie”)

- pomala ristova rychlost

- potravni strategie: vétSina predatofi, dale filtratori a benticti omnivori
- nozdry ventralné

- tukova jatra (Zadny méchyr!) - nadnaseni

- vyluGovaci soustava - odpadni produkt - derivat amoniaku - mo¢ zadrZovana v krvi ve vy$Sich konc.
- rektalni Zlaza - specialni vylucovaci organ, vylucuje prebytecné soli



dileZité znaky podrobnéji:

plakoidni Supiny - sniZuji tfeni, a tim turbulence - plavou “tiSe;ji”

modifikace plakoidni Supiny - zuby, tmy tmuchy

kalcifikovana chrupavka -lehci neZ kost - pomaha vznasivosti

jatra - az 30% hmotnosti! naplnéni olejem = squalen (vyvaZeni dokonalé - nap¥. Zralok veliky o
hmotnosti 1000 kg “vazi” jen 3.3 kg; olej je neztlacitelny, proto neni nutné upravovat vznasivost!!! napft.
pii migracich do hloubek (1000 m) a zpét




\ \ - dentin (Skara - z bunék neuralni listy)
+ enameloid - plvodni typ skloviny (Skara)

=> stavba jako zub!

_

2) kosmoidni Supiny ~dve kostené vrstvy (Skara)
- vymieli ndsadcoploutvi (ale ne ti dnesni) + kosmin (= obdoba dentinu m 9
-Placodermi + enameloid), skara “ 5
- vympfeli bezCelistnatci

C Osteolepis

dohromady nékdy téz
nazyvané rhombickeé Supiny

rybi Supiny:—_

3) ganoidni Supiny J - dvé kosténné vrstvy (Skara) + ganoin =

- vymfelé paprskoploutvé ryby

prava sklovina (email) z ektodermu
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Ganoid _.—— _._-.;_-;.f._::;
Scales \UN NN
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5) leptoidni = elasmoidni
Supi
- Teleostei

- 4) cyklgidni (Cypriniformes)
- 5) kteroidni (Perciformes)

- jedina kosténa vrstva (Skara)

Cycloid Scales

showing their
overlapping
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zuby se nedotykaji celisti!
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plvodni autostylie:

pripojeni horni Celisti k lebce amfistylie = “spojeni na dvou mistech”
(vazy, sriist), hyomandibula neni Orbit Chondrocranium
soucasti kloubu P8 yomandibuia - palatoquadratum,

- hyomandibula

Palatoquadrate

cartilage
Mandibular canilage Amphistylic suspens on n ékte ré pa ryby
Primitive autostylic suspension (early chondrichthyans, . 0o s .
Goakialice) baaedon aconthodians, and cary VY- fos !I nipa prskoploufve ryby
bony fishes) nektere paprskoploutvé ryby

placoderms) /

hyostylie = propojeni

jen pres hyomandibulu

chiméry (nezavisly vznik)

dvojdysSni
Secondary autostylic suspens ' g0 0 g (treba my©)

(holocephalans, dipnoans, anc
tetrapods)

paryby

(most derived chondrichthyans
paprskoploutvé ryby and bony fishes)
(druhotné pozménéna lebka, spoj neni patrny)

sekundarni autostylie = horni Celist
prirostla k lebce; hyomandibula
neni soucasti kloubu



Smyslové soustavy paryb

elektrosensory: vnimani slabého el. signalu svalové aktivity - Lorenziniho ampule, diky dobrému vedeni proudu Ize detekovat i velmi slabé
elektrické vyboje produkované svalovou aktivitou koristi (protoze v mori je proud veden Iépe) - umi detekovat ekvivalent 1 D-baterie na
nékolik km

elektricky organ - aktivni emitace el. signalu: zapojeni bunék jak do série (zvySuje napéti), tak paralelné (zvySuje proud) = obecné pravidlo;
sladké vody - velky odpor, hodné V; morska voda = dobry vodic;

experimentalné prokazano, ze preferuji elektricky signal pred ichovym

éich - vynikajici - detekce 1 kapky v bazénu (proteiny, aminokyseliny...); kladivouni - stereocich!!

zrak - tradicné se uvadi, Ze nic moc, ale neni to Uplné pravda, vidi barevné, zaostreno na dalku, umi regulovat zaviranim zornicky pfistup
svétla!, nékteré druhy - ochranna “mzurka”; tapetum lucidum

sluch - vnitini ucho: blanity labyrint - vyisténi na povrch téla pomoci ductus endolymphaticus

postranni ¢ara

chut - malo propzkoumana, ale mozna zZe chutové poharky staly u vzniku regenerace zubi!

postranni ¢ara

rypec

5 - - - - -
vyusténi Lorenziniho
ampule na kazi

prvni zaberni Stérbina




silna kuze:

samice

RozmnoZovani: dospivaji pozdéji nez ryby, 6 -18 let (ale i 24, nebo 35)
- pohlavni dimorfismus: samci maji pterygopody z bfiSnich ploutvi - vnitini oplozeni; samice
tlustsi kiZi, aby ji neprosly zuby samce pii pafeni - samci chytaji samice za kiiZi a drZi zubama
- malo dobre vyvinutych mladat, Zadné larvalni stadium, Zadna péce o potomstvo po
vylihnuti/porodu

Zralok modry (Prionace glauca)
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paryby jsou vejcorodi, vejcozivorodi i Zivorodi s placentou

Vajicka Zralok( a rejnokd

mér':lga macka riznozubec rejnok
skvrnita cernohubd  portjacksonsky  Raja radiata

i
£
3
]




oofagie - embrya po spotfebovani Zloutkového vacku Zivi vajicky v téle matky (mako, liSkoun, Z. bily..)
nitrodéloZni kanibalismus = embryofagie - mladata se Zivi ostatnimi zarodky/mlad'aty (Z. pisecny - 2 mlad'ata, kazdé v 1 déloze, prvni vylihlé mladé seZere vSechny

ostatni e
) Uterus oé'id;,?' ,i/; /

Upper
Ovidut

Efferent |

po porodu (Zralok kanadsky):

Zloutkova placenta - po spotfebovani Zl. vacku jeho sténa priroste ke sténé délohy, funkéni analogie savéi placenté, vyZivuje zarodek po spotfebovani Zloutkového
vacku; propojeni mezi Zloutkem a embryem je analogii “pupecni Sidiry”
“déloZni mléko” - vyZivujici substance produkovana sténou délohy, nékteré druhy (kladivouni) maji vyristky, kterymi vstiebavaji



Holocephali = chiméry

Rajiformes = rejnoci (4 éeledi, 298 druhi)

| divize: Batoidea

Torpediniformes = parejnoci (5 eledi, 69 druhii)

— Rhinopristiformes = pilouni (5 &eledi, 65 druh()

— Myliobatiformes = trnuchy (12 éeledi, 236 druhi)

nadrad: Squalomorphi

Hexanchiformes = Sedouni (2 Geledi, 6 druhii)
Zralok Sedy, Z. limcovy

Pristiophoriformes = Pilonosi (1 geled, 8 druhii)

— Squatiniformes = Polorejnoci (1 eled, 21 druhii)

Squaliformes = Ostrouni (7 eledi, 136 druhii)

nadrad: Galeomorphi

Heterodontiformes = Rliznozubci (1 &eled, 9 druhii)

Lamniformes = Obrouni (7 eledi, 16 druht)
zralok bily, Z. veliky

— Orectolobiformes = Malotlamci (7 celedi, 45 druht)
Zralok obrovsky

divize: Selachii

— Carcharhiniformes = Zralouni (9 eledi, 292 druht)

vejcorodi

vejcorodi, vejcoZivorodi
vejcozivorodi

vejcozivorodi

vejcozivorodi + délozni “mléko”
(vejco)zivorodi

vejcozivorodi

vejcozivorodi

vejcozivorodi + délozni “mléko”
vejcorodi

vejcozivorodi + oofagie

vejcozivorodi

Zivorodi s placentou (Carcharhinidae, Sphyrnidae) +

macka, kladivoun déloZni “mléko”, + oofagie/embryofagie; i vejcorodi



rejnok rodi rejnoka (prvnich 40 s)

https://www.facebook.com/watch/?extid=NS-UNK-UNK-UNK-10S_GKOT-
GK1C&v=323814459665035



jak se muZe narodit piloun nebo kladivoun?

piloun: pilovity vybézek obaleny gelovym obalem

kladlvoun mékka a stlacitelna hlava, menSI vybezky

The gel-covered rostrum of a pup inches its way out. image: Florida State University
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tiida: Chondrichthyes = paryby
podtrida: Euselachii (= Elasmobranchii + fosilie)

infratfida: Elasmobranchii / Neoselachii = pfiéﬂOl]Sti (Neoselachii je nékdy pouZivan pro Elasmobranchii bez bazalnich fosilii...)

divize: Selachii = zraloci
nadrad: Squalomorphi

fad: Hexanchiformes = Sedouni (2 éeledi, 6 druhii)
fad: Pristiophoriformes = Pilonosi (1 ¢eled, 8 druhti)
fad: Squatiniformes = Polorejnoci (1 ¢eled, 21 druhii)
fad: Squaliformes = Ostrouni (7 ¢eledi, 136 druhi)

nadfad: Galeomorphi

fad: Heterodontiformes = Rliznozubci (1 ¢eled’, 9 druhti)
fad: Lamniformes = Obrouni (7 ¢eledi, 16 druhi)
fad: Orectolobiformes = Malotlamci (7 ¢eledi, 45 druh(i)

fad: Carcharhiniformes = Zralouni (9 éeledi, 292 druh)

divize: Batoidea / Batomorphi = pilouni a rejnoci
fad: Rajiformes = rejnoci (4 ¢eledi, 298 druhi)
fad: Torpediniformes = parejnoci (5 celedi, 69 druhi)
fad: Rhinopristiformes = pilouni (5 ¢eledi, 65 druh)
fad: Myliobatiformes = trnuchy (12 ¢eledi, 236 druh)

podtrida: Holocephali = chiméry

(Nelson et al., 2016)



infratfida: Holocephali = chiméry

rad: Chimaeriformes = chimérotvarni (3 celedi, 55 druhu) achiméra africkd (Rhinochimaera afficand

- prevazné hlubokomorské

.arkive.org

©Udo Savalli

chiméra podivna (Chimaera monstrosa)



Holocephali (=chiméry)  vs.

holostylni lebka (palatoquadratum pfirostlé k
neurokraniu)

zuby = ploché desky, nevyménovany

nemaiji spiralni rasu (ztratili)

nemaiji spirakulum (ztratili)

urogenitalni vyvod + fitni otvor

nemaiji téla obratlli (chorda nezaskrcena)
plakoidni Supiny jen na hlavé, hibeté a
pterygopodech

4 zaberni Stérbiny (+ neprava skrele)

Elasmobranchii (= pfiCnousti)

- amfistylni nebo hyostylini lebka
(palatoquadratum zavéSeno)

- zuby Spicaté, obménovany

- maiji spiralni rasu

- spirakulum vétsinou piitomno

- kloaka

- kalcifikovana téla obratl,

- plakoidni Supiny kryji télo

- 5-7 Zabernich Stérbin




pohlavni dimorfismus: samci maji vyriistek na hlavé (k pfichyceni samice, pterygopody = pafici organ a
vyristky pred bfiSnimi ploutvemi, takeé k pfichyceni samice...
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mouth }!»f}h:'lx'xf.“ .
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© Espen Rekdal /'8



chiméra podivna

Figure 2: Comparison of sexual
characters in adult male of (a)—(d)
Chimaera opalescens, holotype, MNHN
2007-1569, and (e)—(h) Chimaera
monstrosa, specimen MNHN 2007-
1598: (a), (e) claspers in ventral view
showing external (lateral) arm (1),
ventral internal (medial) arm (2), and
dorsal internal arm (3); (b), (f) frontal
tenaculum in dorsal view and (c), (g)
lateral view; (d), (h) prepelvic
tenaculum in ventral view, , a denticle
irregularly located in comparison with
the other denticles that forms a row
along the inner margin of the
tenaculum. Scale bars =20 mm (a), (e)
and 5 mm (b)—(d), (f}~(h).

> vyriistek na hlavé
(tenakulum)

vyriistek pred
bfiSnimi ploutvemi




chiméra béloskvrnna (Hydrolagus colliei) — each colour represents one row of teeth




Rhinochimaera pacifica




infratfida: Elasmobranchii / Neoselachii = priénodsti;

50% pricnoustych Zije v hloubce do 200 m
85% Zije v hloubce do 2000 m

5% v sladkovodnim habitatu
5% v otevieném pelagialu

rekord hluboké more - 3690m, 4050 m (zZralok), hloubéji nejdou, protoze potrebuji celkem casty prijem
potravy (i kviili tukovym jatrim)

nejvétsi zralok - Zralok obrovsky = velrybi (20 m)
nejvétsi rejnok - manta obrovska (Mobula birostris) - az 9 m Sitka

vstup do sladkych vod: 2 ¢eledi rejnokl Dasyatidae + Potamotrygonidae (Myliobatiformes), zraloci (bull
shark), Glyphis - Cisté sladkovodni Zralok; Pristis - migruji i rozmnozuji se v jezerech?



Batoidea

nadrad: Squalomorphi

Hexanchiformes = Sedouni (2 éeledi, 6 druh)
Zralok Sedy, Z. limcovy

— Pristiophoriformes = Pilonosi (1 ¢eled’, 8 druhi)

— Squatiniformes = Polorejnoci (1 ¢eled’, 21 druhii)

R

Squaliformes = Ostrouni (7 ¢eledi, 136 druhi)

nadrad: Gal IIIUI}J:I; '
Heterodontiformes = Riiznozubci (1 Celed', 9 druhii) 4287 '

Lamniformes = Obrouni (7 ¢eledi, 16 druhi)
zralok bily, Z. veliky

— Orectolobiformes = Malotlamci (7 celedi, 45 druhi)
zZralok obrovsky

__ Carcharhiniformes = Zralouni (9 éeledi, 292 druh)
macka, kladivoun




nadrad: Squalomorphi . _ o . .
rad: Squaliformes = Ostrouni (7 celedi, 136 druhu)

- patfi sem nejmensi Zraloci viibec - svétloun Perryho (Etmopterus perry)), dwarf lanternshark - 17-20 cm

chybéjici fitni ploutev

Spiny Dogfish
ostroun obecny (Squalus acanthias)

s 5" (1.5MN) e




nadrad: Squalomorphi . _ o ) .. [Pl I e e s ey i =
rad: Squaliformes = Ostrouni (7 ¢eledi, 136 druhu) ]
celed: Somniosidae - sleeper sharks

o
- nejstarsi obratlovec svéta - max. rekord - 392 let (+/- 120) Cle I lce ——
- loven na Islandu - pochoutka Hakarl = fermented shark, chutna “po amoniaku” AtArAs

(nechava se nékolik mésicli ulezet - tradicné v hromadé pisku nebo moderné v nadobé, vymackaji se tekutiny,
fermentuje, pakvisi a schne, aby se rozloZil jedovaty antifreeze protein a mocovina)

LONG

reenland shark (Somniosus microcephalus)." Science353.6300 (2016): 702-704
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nadrad: Squalomorphi .

fad: Squaliformes = Ostrouni (7 ¢eledi, 136 o
celed’: Dalatiidae - cookiecutter sharks

hlubokomofrsky, migruje v noci k hladiné

bioluminescentni organy - kamuflaz, vypada jako drobna rybka, potenciainiho

“predatora” pak napadne a vykousne mu kruhovity kus svaloviny (podobné suSence =

cookie)

{:C‘: &,
A G




Batoidea

nadrad: Squalomorphi

Hexanchiformes = Sedouni (2 éeledi, 6 druh)
Zralok Sedy, Z. limcovy

— Pristiophoriformes = Pilonosi (1 ¢eled’, 8 druhi)

— Squatiniformes = Polorejnoci (1 ¢eled’, 21 druhii)

N\ N
N
N

Squaliformes = Ostrouni (7 ¢eledi, 136 druhi)

nadrad: Galeomorphi

Heterodontiformes = Riiznozubci (1 Celed', 9 druhii) 4287

zralok bily, Z. veliky

4' Lamniformes = Obrouni (7 ¢eledi, 16 druhi) ‘ -
T

— Orectolobiformes = Malotlamci (7 celedi, 45 druhi)
zZralok obrovsky

__ Carcharhiniformes = Zralouni (9 éeledi, 292 druh)
macka, kladivoun



C | ® www.ocearch.org kdo si chce sledovat on-line Zraloka se satelitni znackou?
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nadfad: Galeomorphi  fad: Lamniformes = Obrouni (7 ¢eledi, 16 druhi)

celed: Cetorhinidae = obrounoviti (1 druh)
celed: Megachasmidae = velkotlamoviti (1 druh)
celed: Lamnidae = lamnoviti (5 druhi)

- nejvétsi exemplar - 15,2 m (>19 tun)

- 1 ze 3 filtratori planktonu (dalsi jsou Zralok velkotlamy z jiné Celedi a Zral ok velrybi z jiného
fadu), plave u hladiny a filtruje

- druhy nejvétsi Zralok (nejvétsi je Zralok velrybi)

- vzimé nedostatek potravy - preZiva z tukovych zasob (jatra)

- ovoviviparni, rodi az 6 mladat, pouze jednou pozorovano; nitrodélozni kanibalismus

P W

zralok veliky (Cetorhinus maximus) (nezaménte s
zr. velrybim, viz pozdéji)




nadrad: Galeomorphi— gad: | amniformes = Obrouni (7 Eeledi, 16 druh(i)

celed: Cetorhinidae = obrounoviti (1 druh)

celed: Megachasmidae = velkotlamoviti (1 druh)

celed: Lamnidae = lamnoviti (5 druhi)

celed: Alopiidae = liSkounoviti (3 druhy)

- jsou schopni ¢astecéné endotermie (spolu s liSkounovitymi) - teplota téla o 4 -7°C vySSi nez okoli (rychlejsi svalova
aktivita, vyhoda oproti kofisti) -

zralok bily (Carcharodon carcharias)

. nejCastéjsi Zralok, ktery tocina
¢lovéka (seznam viz dale)

Mar 12, 2017 at 12:26 PM 8




Zralok mako (/surus oxyrinchus)

- v dospélosti se Zivi mecouny, mladi Zerou hejnové pelagické
ryby (napf. lufary, podobné turiakiim; Scombriformes)

\4 Bolivia ="

—
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\Paraguay\ £

N |
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nadiad: Galeomorphi

fad: Lamniformes = Obrouni (7 celedi, 16 druhu)
celed: Cetorhinidae = obrounoviti (1 druh) E
celed: Megachasmidae = velkotlamoviti (1 druh)
celed: Lamnidae = lamnoviti (5 druhti)

celed: Alopiidae = liSkounoviti (3 druhy)

ocasni ploutvi zabiji kofist (hejnové ryby)




Batoidea

nadrad: Squalomorphi

Hexanchiformes = Sedouni (2 éeledi, 6 druh)
Zralok Sedy, Z. limcovy

— Pristiophoriformes = Pilonosi (1 ¢eled’, 8 druhi)

— Squatiniformes = Polorejnoci (1 ¢eled’, 21 druhii)

R

Squaliformes = Ostrouni (7 ¢eledi, 136 druhi)

nadrad: Galeomorphi

Lamniformes = Obrouni (7 ¢eledi, 16 druhi)
zralok bily, Z. veliky

ﬂ Orectolobiformes = Malotlamci (7 ¢eledi, 45 druhi)

zZralok obrovsky

__ Carcharhiniformes = Zralouni (9 éeledi, 292 druh)
macka, kladivoun



nadrad: Galeomorph - g44: Orectolobiformes = Malotlamei (7 éeledi, 45 druhi)

Zralok velrybi = obrovsky (Rhincodon typus)

- nejvétsi paryba - 17m (samec), 20 m (samice)!, 34t

- obrovsky filtratorsky fenotyp - obdoba Zraloka velikého (z fAdu Lamniformes), konvergence

- vejcoZivorodi, nejvétSi pocet mladat ze vSech zral okl (~300)

- sezonni migrace - ¢ast roku u hladiny, Zivi se planktonem, ¢ast roku migruje do hloubky, i do jinych geografickych oblasti




zralok velrybi = obrovsky (Rhincodon typus) - oblasti sezonnich potravnich agregaci:

OO
nejvétsi agregace
N 11 : :
20° (fijen- Gnor) \91 % {&‘éewen_ 24 6 (listopad - tinor) (leden - kvéten)
0° D 5 @

4 (srpen - leden)

20°

3) . N
(lisopad - duben)  (bfezen - zafi)

v agregacich je ca 70% samcli - kde jsou samice
je zatim zahadou, nejspi$ s mladaty na
otevieném mofi, kde je méné predace?

FiG. 1. Global range of Rhincodon typus distribution (™) with current known aggregation areas: 1, Ningaloo;
2, Philippines; 3, Mozambique; 4, Seychelles; 5, Maldives; 6, Djibouti; 7, Belize; 8, Holbox: 9, North
Gulf of California; 10, South Gulf of California; 11, North Gulf of Mexico. Circled numbers indicate
areas with dedicated R. typus tourism activities.

Rowat, D., and K. S. Brooks. "A review of the biology, fisheries and conservation of the whale shark Rhincodon typus." Journal of fish biology80.5 (2012): 1019-1056.



Batoidea

nadrad: Squalomorphi

Hexanchiformes = Sedouni (2 éeledi, 6 druh)
Zralok Sedy, Z. limcovy

— Pristiophoriformes = Pilonosi (1 ¢eled’, 8 druhi)

— Squatiniformes = Polorejnoci (1 ¢eled’, 21 druhii)

R

Squaliformes = Ostrouni (7 ¢eledi, 136 druhi)

nadrad: Galeomorphi

Lamniformes = Obrouni (7 ¢eledi, 16 druhi)
zralok bily, Z. veliky

— Orectolobiformes = Malotlamci (7 celedi, 45 druhi)
zZralok obrovsky

ﬂ Carcharhiniformes = Zralouni (9 éeledi, 292 druh)

méacka, kladivoun

| (&
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nadrad: Galeomorphi _, . ~ . 3 \
rad: Carcharhiniformes = Zralouni (9 celedi, 292 druhu)

nejpocetnéjsi rad Zralokil, jak vejcorodi, tak Zivorodi zastupci
celed: Scyliorhinidae - mackoviti (156 druhi)

celed: Carcharhinidae - modrounoviti (59 druhti)
celed: Sphyrnidae - kladivounoviti (10 druh)

- vejcorodé




nadrad: Galeomorphi _, . ~ . 3 \
rad: Carcharhiniformes = Zralouni (9 celedi, 292 druhu)

celed: Scyliorhinidae - mackoviti (156 druhi)

celed: Carcharhinidae - modrounoviti (59 druhi) 7 -
celed: Sphyrnidae - kladivounoviti (10 druh) \2’{,‘ 4 M
ST 'l o P
e e 2 \\ h\ [/ -~ r\v\
- nékteri vstupuji do sladké vody: / LA 7
zZralok bélavy n. byCi (Carcharhinus leucas); bull shark

- zodpovédny za vétSinu Gtoki na ¢lovéka pri pobreiZi, agresivni

- migrace doloZena az 4’200 km Amazonkou, 1’200 km Mississippi, 175 km
aZz do jezera Nikaragua, vysoko do Zambezi

- migruje kvili rozmnoZeni - méné predace v fekach/jezerech, Zivorodi,

samice rodi v Gsti fek nebo ve sladké vodé

-

_* R Ty AR -’? WA e
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nadrad: Galeomorphi _, . ~ . 3 \
rad: Carcharhiniformes = Zralouni (9 celedi, 292 druhu)

celed" Scyliorhinidae - mackoviti (156 druhi)
celed: Carcharhinidae - modrounoviti (59 druhii)
celed: Sphyrnidae - kladivounoviti (10 druh)

reef sharks

Gtesovi Zraloci:
zZralok ¢ermnoploutvy (Carcharhinus melanopterus); Blacktip reef shark
Zralok Perezilv (Carcharhinus perezii); Caribbean reef shark
Zralok spanily (Carcharhinus amblyrhynchos); Grey reef shark
Zralok lagunovy (Triaenodon obesus); Whitetip reef shark

tiger shark

Aok




ATTACKS AND FATALITIES SlNCE 1791* SHARKS THAT HAVE KILLED
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Utoky Zralokii na svété:

druh anglicky ¢esky nazev Non-fatal Fatal Total ¢eled rad

Carcharodon carcharias white iralok bily ("lidoZravy") 234 80 314 (Lamnidae Lamniformes
Galeocerdo cuvier tiger iralok tygfi 80 31 111 |Carcharhinidae |Carcharhiniformes
Carcharhinus leucas bull iralok bélavy n. bygi 73 27 100 (cCarcharhinidae |Carcharhiniformes
Carcharhinus spp. requiem 44 7 51 |Carcharhinidae |Carcharhiniformes
Prionace glauca blue iralok modry 9 4 13 |Carcharhinidae |Carcharhiniformes
Carcharhinus longimanus oceanic whitetip  |Zralok dlouhoploutvy 7 3 10 |Carcharhinidae |Carcharhiniformes
Carcharias spp. lamniform 0 2 2 |Odontaspicidae |Lamniformes
Carcharhinus limbatus blacktip iralok &ernocipy 28 1 29 (Carcharhinidae |Carcharhiniformes
Carcharhinus brachyurus bronze whaler iralok médény 14 1 15 |Carcharhinidae |Carcharhiniformes
Isurus oxyrinchus shortfin mako Zralok mako 9 1 10 |Lamnidae Lamniformes
Carcharhinus amblyrhynchos  |grey reef Zralok spanily 7 1 8 |Carcharhinidae |Carcharhiniformes
Carcharhinus obscurus dusky iralok velrybaf 1 1 2 |Carcharhinidae |Carcharhiniformes
Carcharhinus galapagensis Galapagos Zralok galapaisky 0 1 1 Carcharhinidae |Carcharhiniformes
Utoky Zral okii v Evropé:

country attacks fatal
Italy 50 11
UK 38 0
Spain 33 7
Croatia 25 12
Greece 24 13
France 10 3
Portugal 8 1
Malta 5 3
Russia 4 0 vSechny smrtelné titoky v Evropé ma na
Montenegro 3 2 svédomi Zralok bily (nebo nebyl druh uréen)




nadfad: Galeomorphi  Fad: Carcharhiniformes = Zralouni (9 éeledi, 292 druhii

celed’: Scyliorhinidae - mackoviti (156 druhi)
celed’: Carcharhinidae - modrounoviti (59 druhi)
celed: Sphyrnidae - kladivounoviti (10 druhi)

- Zivorodi s placentou (“Zloutkovou placentou”)
- prvni detekovany pripad partenogeneze u paryb! mladé narozenév
zajeti jedné z chovanych samic, ktera byla pofizena jako mlada.
Genetickeé testy vyloucily ostatni samice a mladé bylo homozygotni
ve vSech testovanych lokusech
- mliZe zalto it na clovéka, ale jesté nikdy nezabil
Chapman, Demian D., etal. "Virgin birth in a hammerhead shark." Biology
Letters 3.4 (2007): 425-421.




ne vSichni Zraloci musi plavat aby dychali, plati to jen pro nékteré (bily, velrybi, mako), zatimco vétsSina ma svaly pohybujici Zdbrami




divize: Batoidea / Batomorphi = pilouni a rejnoci

fad: Rajiformes = rejnoci (4 ¢eledi, 298 druhii)

fad: Torpediniformes = parejnoci (5 celedi, 69 druhi)

fad: Rhinopristiformes = pilouni (5 ¢eledi, 65 druhi)

fad: Myliobatiformes = trnuchy (12 celedi, 236 druhi)

- nasavaji vodu k Zabriim pomoci dorzalniho spirakula (kromé manty - ta Gsty)
- nemaiji fitni ploutev
- prsni ploutve prirostlé k hlavé

Aschliman, Neil C.,etal. "Body plan convergence in the evolution of skates and rays (Chondrichthyes: Batoidea). " Molecular Phylogenetics and Evolution 63.1 (2012): 28-42.



divize: Batoidea fad: Rajiformes = rejnoci (4 ¢eledi, 298 druhd)

celed: Rajidae - rejnokoviti (157 druhii)

- vejcorodi
- slabé elektricti, organ v ocasnim nasadci
(komunikace)




divize: Batoldea fad: Torpediniformes = parejnoci (5 ¢eledi, 69 druhu)

- silné elektriGti rejnoci!

- zapojeni bunék jak do série (zvySuje napéti), tak paralelné (zvySuje proud) = obecné
pravidlo; sladké vody - velky odpor, hodné V; morska voda = dobry vodic, vyzkratovani; v
morské vodé Ize diky dobrému vedeni proudu Ize detekovat i velmi slabé elektrické vyba
produkované svalovou aktivitou kofisti

- ve dne zahrabani ve dné, ob¢as lovi neopatrnou kofist nad nimi; v noci aktivné plavou .
vyhledavaji spici kofist

Cb....Cerebellum
Cc....Cranial cartilage
Ep....EOD-unit (prisma)
Eo....Electric organ
Ga....Gillarch

,.CC  Le...Lobus electricus

; H,Nx...Electric nerve
A\ S......Spiraculum
"\ Te...Telencephahlon
~ Mc....Metencephalon

-

P

w 153/
§dl —
E Cut A-A: Transversale section of Torpedo galvani
Stacks of Eo
electrocytes M _ TN




divize: Batoidea rad: Rhinopristiformes = pilouni (5 ¢eledi, 65 druhii)

Celed’: Pristidae - pilounoviti (5 druhti)
celed: Rhinobatidae - pilohtbetoviti (59 druh)

ohrozeni obchodem se zZralocimi ploutvemi (3 druhy
kriticky) piloun obecny (Pristis pristis) - max. délka az 750 cm!
pilovité rostrum - hl. sensoricky organ (posety
Lorenziniho ampulemi)

potravu (ryby, korySe, mékkyse) hleda ve dné,
pripadné ji mliZe rostrem “srazit” ze sloupce, seZere
nadné

néktefi vstupuji do sladkych vod - piloun obecny byl
pozorovan i v Amazonce (750 km od sti) nebo v
jezere Nicaragua, véetné mladat. V jezere Nicaragua
pravdépodobné Zije dokonce Cisté sladkovodni
populace

PEEEEEZERS) JI33333330

Saws of a narrow sawfish above and green sawfish below. Notice
difference in tooth shape and absence/presence of teeth on basal
quarter of rostrum (each red or black section on ruler is 10 cm or 3.9 in)



jezero Nicaragua




divize: Batoidea Fad: Rhinopristiformes = pilouni (5 Eeledi, 65 druhii)

celed: Pristidae - pilounoviti (5 druhii)
celed: Rhinobatidae - pilohtbetoviti (59 druh)

- “pilouni bez pily”
- anglicky - guitarfish pilohibet obecny (Rhinobatos rhinobatos)




trnuchy (12 celedi, 236 druhi)

batiformes =

10

: Myl
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Batoidea

ivize

d

dae - trnuchoviti (98 druhi)
Potamotrygonidae - trnuchoviti (37 druhi)
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celed: Dasyatidae - tmuchoviti (98 druh()

trnucha thajska (Himantura chaophraya) - obrovsky sladkovod ni



divize: Batoidea

celed: Dasyatidae - trnuchoviti (98 druhi)
celed: Potamotrygonidae - trnuchoviti (37 druhd)
celed: Myliobatidae - mantoviti (18+ druhti)

- manty plavou a filtruji potravu

manta obrovska (Mobula birostris) - az 910 cm rozpéti!!! - nejvétsirejnok




fosilni zastupci:

Jawless fishes

Cartilaginous fishes
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Carcharodon/Carcharocles megalodon

141
pfibuzny Zraloka bilého (Lamnlformes) ;
4 ' Enamel height
el E°
v 9 \'\ 5 -
. 87
o 89
© ; :
You € Whale Shark B areattWhtlr:eSiha'zk
| - S O £ & « Megatooth Shar
I Carcharodon megalodon (conservatve) =
Wg‘é—_;-( e a
4+
D=
- /’
O L] L] L)

20 40 60 80 100 120
Tooth enamel height (mm)

- debaty o tom, Ze by mohl stale Zit - ale
nenasly se Zadné zuby

- max. velikost 16 m (plvodni odhady
prehanély)

Alberto Gennari 2013



Cladoselachii - nejstarsi - uzv devonu




Helicoprion - problém s tim, Ze chrupavcita kostra se
nezachovala, tedy k dispozici jen zuby

- patfil do Holocephali, dominuje pozdni Paleozoikum =
prvohory, okupoval niku, kterou dnes zastupuji Zraloci

5 '

Ta[“a)lila, Leif, et al. "Jaws for a spiral-tooth whorl: CT
images reveal novel adaptation and phylogeny in fossil
Helicoporion."™ Bio/logv letters9.2 (2013): 20130057.




Fylogeneze obratlovcu:

Cephalaspidomorphi 45- mihule (Petromyzontida) \ kruhosti (Cyclostomata)
_I g1- sliznatky (Myxini) -
[ |
L] . »
— Chondrichthyes = paryby

Sarcopterygii = nasadcoploutvi

i

kostnat

(M
\

Osteichthyes

Actinopterygii = paprskoploutvé ryby

GNATHOSTOMATA (celistnatci)
OSTEICHTHYES (kostnati)
ACTINOPTERYGII (paprskoploutvé ryby)
ACTINOPTERI
NEOPTERYGII

TELEOSTEI

- ichtyologie se tradicné zabyva jak rybami, tak i rybovitymi obratloveci (tj. i mihulemi, bahniky a parybami)
tedy rliznymi evolucénimi skupinami, uvnitf nichz pak lezi napr. ¢tvemoZci (tj. obojzivelnici, plazi+ptaci a savci)



Kostnati = Osteichthyes

kostnati

1N\
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Osteichthyes =

Sarcopterygii = ndsadcoploutvi

Actinopterygii = paprskoploutvé rvby




Sarcopterygii = nasadcoploutvi

Kostnati: Osteichthyes = Osteognathostomata
(tedy nasadcoploutvi = Sarcopterygii + paprskoploutvé ryby =
Actinopterygii
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Actinopterygii = paprskoploutvé ryby

Apomorfie (tedy evolucné nové sdilené znaky...)

- kostni tkan dominuje (véetné celisti)

- kozni kostra = vCetné kosténych Supin

- otolity (= sluchové kaménky) v blanitém labyrintu vnitfiho ucha
- postranni ¢ara = proudovy organ

=> tyto znaky v evoluci mohou druhotné vymizet, napf. kviili prechodu na sous



Sarcopterygii = nasadcoploutvi

Kostnati: Osteichthyes = Osteognathostomata
(tedy nasadcoploutvi = Sarcopterygii + paprskoploutvé ryby =
Actinopterygii

=
‘ §
8
£
=3
=
s
o
o

Actinopterygii = paprskoploutvé ryby

Apomorfie (tedy evolucné nové sdilené znaky...)

- kostni tkan dominuje (véetné celisti)

- kozni kostra = vCetné kosténych Supin

- otolity (= sluchové kaménky) v blanitém labyrintu vnitiniho ucha
- postranni ¢ara = proudovy organ

=> tyto znaky v evoluci mohou druhotné vymizet, napf. kviili prechodu na sous



Otoliths Summary

Chauliodus sloani Bloch & Schneider, 1801

Family: Stomidae
i erf - (57908). Rivaton, J. and P. Bourret, 1999. Les otolithes des poissons de |'Indo-Pacifique. IRD. Doc. Sci. Tech. Il 2,
Main ref.: 27800
= O
Country: New Caledona

Scientific name

used:

Chaulicdus slozni

Description of Ctoliths

Length of | Lengthof | Height of
Type fish otolith otolith | Face | Position
(mm) (mm}) (mm)
sagitta 84 0.45 0.4 linner | left
sagitta 146 o.r 0.6 |outer left
sagitta 146 o7 0.6 |inner | right
sagitta 168 0.85 0.7 |outer | left

Locality

Passe St. Vincent (NC), 0 to 400m, 28/04/71
(PELAGIA 1,CP 9)

Passe St. Vincent (NC), 0 to 400m, 28/04/71
(PELAGIA 1, CP 9)

Passe St. Vincent (NC), 0 to 400m, 28/04/71
(PEL

Pass
(PEL

Pass
(PEL

Pass
(PEL

fishbase.org

otolit = sluchovy kamének

Endolymph
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Actinopterygii = paprskoploutvé ryby

Apomorfie (tedy evolucné nové sdilené znaky...)

- kostni tkan dominuje (véetné celisti)

- kozni kostra = vCetné kosténych Supin

- otolity (= sluchové kaménky) v blanitém labyrintu vnitfiho ucha
- postranni ¢ara = proudovy organ

=> tyto znaky v evoluci mohou druhotné vymizet, napf. kviili prechodu na sous



2) kosmoidni Supiny
- vymieli ndsadcoploutvi (ale ne ti dnesni)
- Placodermi

- vympieli bezcelistnatci

Supiny:

\ A - dentin (Skara - z bunék neuralni listy)
+ enameloid - plvodni typ skloviny (Skara)

- dvé kosténé vrstvy (Skara) B
+ kosmin (= obdoba dentin - = \
+ enameloid), Skara _

c Osteolepis

dohromady nékdy téz
nazyvané rhombickeé Supiny

3) ganoidni Supiny
- vymfelé paprskoploutvé ryby
- dne$ni non-Teleostei = kostlini, bichifi

Ganoid ’

Scales N0 NN

J - dvé kosténné vrstvy (Skara) + ganoin =

prava sklovina (email) z ektodermu

4/5) leptoidni = elasmoidni
Supiny

- Teleostei

- 4) cykloidni (Cypriniformes)
- 5) ktenoidni (Perciformes)

- jedina kosténa vrstva (Skara)

Cycloid Scales

showing their
overlapping

Ctenoid
Scales




& 1) plakoidni Supiny (paryby)

y
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2) kosmoidni Supiny
- vymieli ndsadcoploutvi (ale ne ti dnesni)
- Placodermi

™ piivodni pro nasadcoploutvé = Sarcopterygii

dohromady nékdy téz
nazyvané rhombickeé Supiny

sSupiny:

L - dentin (3kéra - z bunék neuralni lity)

+ enameloid - plvodni typ skloviny (Skara)

4/5) leptoidni = elasmoidni
Supiny

- Teleostei

- 4) cykloidni (Cypriniformes)
- 5) ktenoidni (Perciformes)

- jedina kosténa vrstva (Skara)

- dvé kosténé vrstvy (Skara) B h
+ kosmin (= obdoba denting | |
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Cycloid Scales
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3) ganoidni Supiny
- vympelé paprskoploutvé ryby
- dne$ni non-Teleostei = kostlini, bichifi

Ganoid
Scalee VTR NN UN S

_— puvodni pro paprskoploutve = Actinopterygii
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Kostnati = Osteichthyes




podtiida: SARCOPTERYGII = nasadcoploutvi /svaloploutvi

infratfida: ACTINISTIA = éesky napf. lalokoploutvi
fad: Coelacanthiformes - latimérie
celed: Latimeriidae - latimérioviti (2 druhy)
+ dalSich 9 vymrelych celedi

infratfida: DIPNOMORPHA
nadfad: DIPNOI = dvojdysni
fad: Ceratodontiformes - bahnici

celed: Neoceratodontidae - australSti bahnikoviti (1 druh) + vymrelé druhy
celed: Lepidosirenidae - americti bahnikoviti (1 druh)
celed” Protopteridae - africti bahnikoviti (4 druhy)
+ dalSich 9 vymrelych celedi
+ dalSi 4 vymrelé rady

T nadfad: Porolepimorpha
trad: Porolepiformes

infratfida: TETRAPODA - étvemozZci

+ dalSi 4 vymrelé infratfidy

aktualni systém dle Nelson et al., 2016



podtiida: SARCOPTERYGII = nasadcoploutvi /svaloploutvi = latimérie podivnd neni spojovaci Elanek mezi “rybami”

a obojZivelniky, je to jedna linie, ktera se doZila

infratﬁda: ACTlNlSTlA = Eesky nap‘f_ Ialokoploutvi soucasnosti, s ur¢itymi zménami oproti spoleGnym
predkiim (napf. tukovy méchyr), oznaceni Zivouci fosilie
fad: Coelacanthiformes - latimérie je tfeba brat s rezervou (znamena to napfiklad, Ze ma

né které znaky jako maji né které fosilie)

celed: Latimeriidae - latimérioviti (2 druhy)
+ dalSich 9 vymrelych ¢eledi

infratfida: DIPNOMORPHA \
nadfad: DIPNOI = dvojdysni
fad: Ceratodontiformes - bahnici

celed: Neoceratodontidae - australSti bahnikoviti (1 druh) + vymrelé druhy

celed: Lepidosirenidae - americti bahnikaviti (1 druh)

celed” Protopteridae - africti bahnikoviti (4 druhy)

+ dalSich 9 vymrelych celedi
+ dalSi 4 vymrelé rady

T nadfad: Porolepimorpha sestersti, nékdy nazyvani dohromady
trad: Porolepiformes Dipnotetrapodomorpha, dfive také
Choanata (maji choany = vnitini
nozdry)

infratfida: TETRAPODA - étvemozZci

+ dalSi 4 vymrelé infratridy j

aktualni systém dle Nelson et al., 2016



podtrida: SARCOPTERYGII

spolecné znaky:

- stavba parovych ploutvi/koncetin

- spiralni fasa

- plvodné kosmoidni Supiny pfeménény v cykloidni (konvergence s Teleostei)
- schopnost elektrorecepce

spiralni rasa:

= funkce rasy je zvySeni plochy travici soustavy
(efektivnéjsi vstrebavani)

= zcela zfejmy trend v evoluci — Teleostei opoustéji
spirdlni rasu (pleziomorfni znak) a misto toho maji
prodlouzenou trubici, nékteré linie pak pylorické
privésky




podtiida: SARCOPTERYG  Stavba parové ploutve/koncetiny:

vyhynuli Sarcopterygii, bliZe pfibuzni

latimérie: bahnik: Porolepiformes: .
ctvemoZcum:
LT i 4 L
8 o ¢ A \
- "o
Latimeria No.“ Glyptolepis Eustenopteron
e Y N
Neoceratodus b Sauripteris
—_ —_ I — — —
humerus mesomeres radials radius ulna ulnare intermedium missing

latimérie maji obdobnou kostru i u druhé hibetni a u fitni ploutve!!

Forelimb comparison

(B)
humerus
coelacanth ; E human ray-finned fish
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A bahnik australsky (Neoceratodus forster)
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tulny a radiu béhem ontogeneze

sris

pr.ax

bahnik australsky (Neoceratodus forster)



p odtfida: SARCOPTERYGII
basalia bahnik "
- nasedaji na pletenec
radialia

. paprsky bahniki jsou nékdy
- nazyvany camptotrichia (misto
lepidotrichii paprsk. ryb), diky
lehce odlisné strukture, ale v
A\ Posledni dobé se toto
% 0znaceni moc nedodrZuje...

- nasedaji na bazdlia

ceratotrichia )
e basalia - naseda vzdy jen jedno
12 T
bichir odvozenaryba / /- -
basalia - vice 6 .

A 9lepid011|’i(:hiaz 1

Y jostene :
/ basalia mizi, nasedaji

D pfimo radialia, vZdy vice
Obr. 24 Kostra prsni ploutve nékterych vodnich Celistnatcl. A — Zralok (rod Acanthias), B —bahnik (Neo-
ceratodus), C — bichir (Polypterus), D — candat (Stizostedion). 1 — ceratotrichia, 2 — radialia, 3 — basalia,
4 — scapulocoracoid, 5 — camptotrichia, 6 — scapula, 7 — supracleithrum, 8 — cleithrum, 9 — procoracoid,

10 — lepidotrichia, 11 — subcleithrum, 12 — posttemporale, 13 — osifikovana &4st chrupavéité desticky
(mesopterygium).

trichia = paprsky c

(Zoologie obratlovci, Geisler, Zima)



napojeni "lopatkového” pletence pfimo na ® latimérie
lebku (stejné jako u paprskoploutvych ryb ale
narozdil od ¢tverozcii)




ACTINISTIA: fad Coelacanthiformes - latimérie

(1 Geled, 2 druhy)
celed Latimeriidae - latimérioviti (2 druhy)

- nejvice Glovkil pochazi z Komorskych ostrovil

- Ziji v lavovych vylevech - pies den ukryté v jeskynich (180 - 250 m), max. ve skupiné 14/17 jedinct, pfes noc
plavou do hloubky (200 - 600 m) lovit ryby

- max. velikost - 200 cm

- Gasto “stoji”/plave hlavou doli

- populace se zmensuje, dlouha generacni doba (samice dospivav 15 letech), vejcoZivorodost

- relativné malé Zabry - limitace pro dychani (proto v hloubce kde je chladnéjSi = Iépe okyslicena voda)

Table 1. Number of captures of
coelacanths, Latimeria chalumnae

per country; N = 299. )
Depth of captures for the Comoro specimen
{Data from 136 specimen on a total of 215)
Country No. of
captures

w 35
Comoros 215 g 20
Indonesia 5 g >

Q20
Kenya 1 S 15

; 10 A
Mozambique 1 -g .
South Africa 1 3 0
Madagascar 13 QfJQ S @ P P Q}x@ S &£ &£ &£

, N A A R A
Tanzania 63
Depth (m)

Total 299




objev prvni Zivé latimérie - prosinec 1938

Lusaka
@
Mogambique
garare Mozambique
Zimbabwe
Namibia Botswana
Gaborone
@
]
reLona Maguto
a
Johannesburg Swaziland
Bloemzomeln
Lesotho DUrrban
South Africa
East Lh!d""
CapeaTown Port Elizabeth

Miss Courtney Latimer, kuratorka muzea dostala
divnou rybu ulovenou u usti feky Chalumny
1. jedinec se zkazil, zustala jen kuze a lebka

dalSi jedinec uloven az po 14 letech snahy, mnohem

severngji

Roglet.red ot 1he Gesennd
Posr Offce aa & Nowwpaper,

EAST LONDON, MONDAY, FEBRUARY 20, 1939. s el

CROWDS FLOCK
TO MUSEUM

BSIS B

Fish Yesterday

CABLES FROM ALL
OVER THE WORLD

The largest crowd ever received in
one day at the East London Museum
yesterday passed through the doors in
order to view the now famous “pre-
historic” fish, During the day 1,527
people were shown the specimen and
had the various interesting features
described to them.

When the Museum closed at nine
o’clock last night, Miss M. Courtnay
Latimer, the curator, told a represen-
tative of the Daily Dispateh that the
interest and enthusiasm shown had
been very pleasing, She said that she
had mnever beforz had so many sur-
prisingly intelligent questions asked
her.

Since the fish was deseribed by the
Daily Dispatch on Monday, ecables
from all parts of the world, including
London, Germany and the Rhodesias,
have been pouring into the Museum.

Their contents range from congratula-
tions and requests for details and
photographs to sceptic comments,

Since the capture of the specimen
in December, 1938, it has exuded over
20 gallons of oil through its scales.
When it was dissected prior to being
mounted, the vertebral column oozed
over a gallon of very fine oil. Miss
Latimer explained that many years
ago people believed that all oil came
from fish, as oil mines were then
unknown,

GOING TO GRAHAMSTOWN

The fish is of the male gender.

It leaves today by train for
Grahamstown, where it will remain
until the completion of the research
work. A special case has been econ-
structed for the transport, and the
specimen wil! be serewed to the base
in order to minimise movement, Rail-
way authorities have arranged for a
special escort to accompany the pre-
cious cargo. Struts with padded ends
will hold the fish firmly in position
rand the train will probably be met by
Dr. Smith.

When the research work has been
completed, the specimen will return to
the East London Museum for perma-
nent exhibition. Although it has now
faded from the original steel-blue
colour to a bronze-brown, when it re-
turns it will be tinted to its original
colour. A special show case is being
constructed for it and it will rank
among the Museum’s most treasured
possessions,

An interesting detail regarding the
fish is that the order Crossopterygii,
to which it belongs, lived during the
same pericd (the Triassic Age) as
Miss- Latimer’s other famous discovery
—the Kannemeyeria Wilsonii,



Timeline of genera [edit]

= Latvius
= Miguashala
= ides
Dip ides
= Megapomus
wesm Chrysolepis
w== Glyptopomus
= Chagrinia
= Cryptolepis
R m:om_g S
= Coelaoarﬁnp' sis
= Allenypterus
= Caridosuctor
= Hadronector
= Lochmocereus
» Polyosteorhynchus
= f/nwoty'us
Coelacanthus
== Changxingia
- Yom?idrhys
a
» Sassenia
= Sinocoelacanthus
o L o
e konec fosilniho zaznamu v kfidé - do
\ Soeracantus objewu Zivé latimérie se povaZovaly za
" o Garnbergia >70 miliond let vyhynulé! !!
= Alcoveria
» Ticinepomis
== Hainbergia 3
= Graphiuricthys o
Undna
s Cualabaea
1 Coccoderma
] Libys

i Latimeria

175 -1

druhohory



Timeline of genera | edit)

|

1 Powichthys
1 Youngolepis
wesses Porolepis

Paleozoic Era

|0 — |

Litoptychius
Megisiolepis

Onychodus
wm Thursius
=== Gyroptychius
s Canningius
wes Hamodus
mmms Glyplolepis
Devonosteus
ssssss—— Strunius
wn QOsteolepis
s Euporosteus
Panderichthys
=== Eusthenopteron
Holoptychus

= Latvius
= Miguashaia
== Nesides

Diplocercides
= Megapomus
wesm Chrysolepis
w= Glyptopomus

= Chagrinia

= Cryptolepis

s Rhizodus
Rhabdod
= Coelacanthopsis

ma

| Paleogene | Neogifs Holotyp (museum East London, JAR):

= Allenypterus

= Caridosuctor

= Hadronector

= Lochmocereus

» Polyosteorhynchus
= Synaptotylus

= Ectoctoorhachic

Coelacanthus
== Changxingia
= Yonngichthys
Laugia
» Sassenia
= Sinocoelacanthus
Piveteauia 3 3 )
 Aveia konec fosilniho zaznamu v kidé - do
1 M n . ~e 2 . s -
! Solracaniis objewu Zivé latimérie se povaZovaly za
1 Wimania TP Py
- Garnbergia >70 milionu let vyhynulé!!!
» Alcoveria
» Ticinepomis
== Hainbergia
Heptanema
= Graphiuricthys
—— | Undina
Holophagus
mmmm Cualabaea
1+ Coccoderma
1 Libys

T T T
550 500 475 450 425

T
400

T
375

225

175 125

druhohory

Macropoma
= Macropomoides
Latimeria
Cenozoic |
T T t |
100 75 50 25 0 b



/ © dlouho nebylo 100% jisté, zda jde o dva druhy, nebo jeden. Nebo dokonce tii?
C: B Asie ;; Viz dale©. Geneticka vzdalenost se li§i mezi studiemi. Dle jedné metody ma
W hodnoty podobné jako Simpanz a €lovék, (tj. divergence pred ca 8 miliony let).
Dle jiné zase kolem 30 mil. let...

Tichy ocean
Afrika , LA Table 1. Number of captures of
4 . 2 ol N A v coelacanths, Latimeria chalumnae
/ Tl A [V | Yy s per country; N = 299.
pobfezi Tanzanie '/,/ lndld(y ocean \“.'\‘:-' - )~ .{'f _ Salomounovy ostrovy
P N A I Country No. of
& \ | .,// " captures
Komorské ostrovy | Sul# ki~ % 7 % é
\ & 4 -~ s \zpravy Comoros 215
pobfezi Mosambiku | ® ; : domodeCh Indonesia 5
. , . - | rybafi
* ” ‘, . v Kenya 1
@ Madagaskar o _ \N Mozambique 1
.. _ Australie South Africa 1
Madagascar 13
Tanzania 63
1
Total 299
latimérie indonéska (Latimeria menadoensis)

Fig. 1: L meaadomsis IMZB10000, Museum Zoclogy Blogar, Chnong. Indorast)






video — Latimeria chalumnae; 0:38

(Wit



ACTINISTIA: fad Coelacanthiformes - latimérie
(1 éeled, 2 druhy)
celed Latimeriidae - latimérioviti (2 druhy)
- osvalené ploutve => unikatni pohyb: nechodi po dné, ale plave, kiiZové zapojeni ploutvi (vZdy leva prsni + prava
brisni stejny smér) - jako obojZivelnici! (unikat mezi “rybami”) + kfiZzové zapojeni 2. hibetni pl. + fitni pl. a k nim
opacné ocasni pl.

Lobed-fin swimming

The caudal fin

sways left as the
second dorsal fin
and anal fin sway

" Pelvic fin The right pelvic fin moves
motion down as the right pectoral fin
rises. Left pelvic and pectoral
fins do the opposite.

2 The caudal fin sways

right as the second
dorsal fin and anal fin
sway left.

||||||

The right pelvic fin rises

as the right pectoral fin moves
down. Left pelvic and pectoral
fins do the opposite.
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An K ' Ve For thousands of videos, images and
fact-files illustrating the world’'s species

IMAGES OF LIFE ON EARTH visit www.arkive.org
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This media is protected by copyright, please see end of clip for details.
Use of this media is restricted, please see www.arkive.org/terms.html.



ACTINISTIA: fad Coelacanthiformes - latimérie
Celed: Latimeriidae - latimérioviti (2 druhy) (1 Celed; 2 druhy)

- osvalené ploutve => unikatni pohyb: nechodi po dné, ale plave, kiiZové zapojeni ploutvi (vZdy leva prsni + prava bfisni stejny smér) - jako obojZivelnici!
(unikat mezi “rybami”) + kfizové zapojeni 2. hrbetni pl. + fitni pl. a k nim opacné ocasni pl.

dal$i morfologické a anatomické znaky:

- plynovy organ naplnény tukem - hydrostatika (ventralni vychlipka, ale poloZen dorsalné; spiSe jako plicni vak)
- kloub na horni strané hlavy = intrakranialni kloub

- spiralni fasa (ancestralni znak)

- notochord, témér nejsou téla obratlii, nema Zebra (ancestralni znak)

- ma vnéjsi nozdry, ale nema choany (= vnitini nozdry, propojeni z nozder do tstni dutiny)

- rostralni organ - detekce elektrického signalu; podoba s Lorenziniho ampulemi paryb

- duté tvrdé paprsky prvni hibetni ploutve (coelacanth = “coel” = dutina + “acanth” = paprsek)

An elastic, unsegmented
notochord substitutes for
a backbone

The jelly-filled rostral
organ may be an electro-
receptive device used for
prey detection

#Y allows the coelacanth to
W/ open its mouth especially
wide to feed

The swimbladder is
ﬁ""‘} with fat and Unlike most fish, the
provides buoyancy coelacanth is ovoviviparous, J

bearing live young



"plynovy méchyi" napinény tukem - hydrostatika (ventralni vychlipka, ale poloZen dorsalné; spiSe tedy plicni
vak):

Latimeria possesses a tubular, fat-filled organ (about 4 cm in diameter and 45 cm in length in
adults, usually filling the entire length of the abdominal cavity) that is mostly situated in a dorsal
position relative to the gut but with a direct link to the ventral side of the oesophagal. Some
anatomists have called this organ ‘lung’ or ‘fatty lung’(Millot et al.1978).

Brito, Paulo M., et al. "The histological structure of the calcified lung of the fossil coelacanth Axelrodichthys araripensis
(Actinistia: Mawsoniidae)." Palaeontology 53.6 (2010): 1281-1290.



duté tvrdé paprsky prvni hibetni ploutve | |, 4 soft-rayed 3

second dorsal fin

intrakranialni kloub
Occipital

Rostral oint

(eletroreceptive)
organ in snout
ey

Two large gular plates
below pharynx region

Lobed anal fin

Lobed pectoral fin
with asymmertrical
fin membrance

druha hibetni pl :

prvni hibetni ploutev - neosvalena lepidotrichia

duté tvrdé paprsky prvni hibetni ploutve

=> stavbou pfipomina paprskoploutvé ryby ,
(pasivni stabilizator polohy) 55 e/

...........

osvalena



Posterior portlon intrakranialni kloub:
of the skull |

Anterior portion
of the skull

intrakranialni kloub:




B intrakranialni kioub:
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Figure 1. Latimeria chalumnae Smith 1839
(A) The lving coelacanth Latimeria in its natural
environment at 113 m of depth at Sodwana Say,
iSimangaliso Wetland Park, South Africa. The ar-
row indicates the position of the intracranial joint
(photograph courtesy of Laurent Baliesta, An-
dromede Oceanoclogia).

{B) Simplified phylogeny of sarcopterygian verte-
brates based on [13] showing the interrelztonships
between onychodonts (Onychodus), coelacanths
{Latimena), lungfishes (Neoceratodus). porciepi-
forms {Holoptychius), tristichopterids (Eusthe-
nopteron), “epistostegalans” (Tktaalk), and tetra-
pods (fchthyostega). Fossi taxa are indicated by a
dagger. The intracranial joint is a synapomorphy
(l.e.., a unigue derived featura) of sarcopterygians
(green vertical dash), which has been independantly
lost in lungfishes and tetrapods (red vertical dash).
The coelacanth Latimeria is the only extant verte-
brate with an intracranial jeint.

(C and D) Laft lateral views of the skull showing the
jaw-closing muscles and the basicranial muscle.
(€) Ventral view of the skull showing the basicranial
muscle. The purple coloration indicates the areas
of origin and insertion of the basicranial muscle on
the ventral surface of the neurocranium.
Abbreviations used are as follows: add. mand.,
adductor mandibulas; b.m,, basicranial muscle;
ET, ethmosphenoid portion of the skull; i]., intra-
cranial joint; M, mandible; OT, otoccipital portion of
the skull; pl, palate. See also Table S1.

Dutel, Hugo, et al. "Bite force in the extant
coelacanth Latimeria: the role of the intracranial joint
and the basicranial muscle." Current Biology 25.9
(2015): 1228-1233.
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Figure 1. Latimeria chalumnae Smith 1839
(A) The fving coelacanth Latimeria in its natural
environment at 113 m of depth at Sodwana Say,
iSimangaliso Wetland Park, South Africa. The ar-
row indicates the position of the intracranial joint
(photograph courtesy of Laurent Baliesta, An-
dromede Oceanoclogia).

{B) Simplified phylogeny of sarcopterygian verte-
brates based on [13] showing the interrelztonships
between onychodonts (Onychodus), coelacanths
{Latimena), lungfishes (Neoceratodus). porciepi-
forms (Holoptychius), tristichopterids (Eusthe-
nopteron), “epistostegalans” (Tktaalk), and tetra-
pods (fchthyostega). Fossi taxa are indicated by a
dagger. The intracranial joint is a synapomorphy
(l.e.., a unigue derived featura) of sarcopterygians
(green vertical dash), which has been independantly
lost in lungfishes and tetrapods (red vertical dash).
The coelacanth Latimeria is the only extant verte-
brate with an intracranial jeint.

(C and D) Laft lateral views of the skull showing the
jaw-closing muscles and the basicranial muscle.
(€) Ventral view of the skull showing the basicranial
muscle. The purple coloration indicates the areas
of origin and insertion of the basicranial muscle on
the ventral surface of the neurocranium,
Abbreviations used are as follows: add. mand.,
adductor mandibulae; b.m,, basicranial muscle;
ET, ethmosphenoid portion of the skull; 1., intra-
cranial joint; M, mandible; OT, otoccipital portion of
the skull; pl, palate. See also Table S1.

Zivocichem s intrakranialnim

Dutel, Hugo, et al. "Bite force in the extant
coelacanth Latimeria: the role of the intracranial joint
and the basicranial muscle." Current Biology 25.9

(2015): 1228-1233.



ACTINISTIA: fad Coelacanthiformes - latimérie
(1 Geled, 2 druhy)

celed: Latimeriidae - latimérioviti (2 druhy)

- udrzuji si vysoké koncentrace mocoviny v krvi (jako Zraloci)

- mozek dospélcti malinky (max. 1,5% hlavy; 98,5% mozkovny vypliuje tuk), ale mozek mladat vypliiuje skoro
celou mozkovnu

- vejcozivorodost



Latimérie jsou vejcoZivorodé, ale nebyl pozorovan Zadny pafici organ u samci
- doba gravidity - aZ 3 roky - nejdéle ze vSech obratlovcii

- vajicka obrovska - az9 cm, >300 g

1992: maximum 26 vyvinutych mladat (kazdé ca 30 cm dlouhé) nalezeno v ulovené
samici:

Figure I.Near term but unborn coelacanth, Latimeria chalumnae, pup no. 18 (351 mmTL) fromlheMoumbique female (see Bruton elal. 2005- az 3 6 mlad at \ 1 samicl:
1992 and text). Drawing by Paul Vecsei. . 2 E E ~

Fig. 2. One of 36 coelacanth embryos from the large female (Kigombe 10) caught
on 12 January 2005. This embryo was recovered from egg debris and is
accessioned into the SAIAB collection as SAIAB 76199. Photograph: J. Stapley.
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DIPNOMORPHA - fad: Ceratodontiformes - bahnici (dfive jednoplicni)

(3 celedi, 6 druhti)

Celed: Neoceratodontidae - australSti bahnikovif (1 druh) «——— dfve samostatny Féd: Neoceratodontformes
= dvouplicni

celed: Lepidosirenidae - americti bahnikoviti (1 druh)
celed” Protopteridae - africti bahnikoviti (4 druhy)

America

= Living lungfishes
» = Fossilized lungfishes

Copyright © 2009 Pearson Education, Inc.



fad: Ceratodontiformes - bahnici

anatomicky ptivodnéjsi nez africti + americky bahnik:
obrovské Supiny maji osvalené nasadce parovych ploutvi
(ale bez kosminové vrstvy)

= Living lungfishes
» = Fossilized lungfishes

Australian lungfish
(Neoceratodus forsteri)

African lungfish

P e Protopt t
drobné Supiny zarostlé v kuzZ e e
nemaiji osvalené nasadce parovych ploutvi
South American lungfish
(Lepidosiren paradoxa)

heterocerkni ocasni ploutev

Devonian lungfish
(Dipterus)

pfitomna fitni a druha hibetni ploutev (osvalené) osvalene nasadce parovych ploutv



DIPNOMORPHA - fad: Ceratodontiformes - bahnici (dfive jednoplicni)

(3 celedi, 6 druhi)
celed: Neoceratodontidae - australsti bahnikoviti (1 druh) <  dfive samo§tatn9 fad: Neoceratodontiformes
celed: Lepidosirenidae - americti bahnikoviti (1 druh) = dvouplicn
Celed: Protopteridae - africti bahnikoviti (4 druhy)

- spolu s Tetrapoda - lymfaticka soustava (latimérie ji nema)

- choany (vnitfni nozdry, propojeni do ustni dutiny)

- plicni vaky (ventralni vychlipka travici trubice)

- maji kloaku

- obrovsky genom - bahnik vychodoafricky (P. aethiopicus) - nejvétSi genom z obratlovcii - DNA obsahuje 133 Gbp (pro srovnani -
clovék 3 Gbp, primémy Teleostei, 1 Gbp)

- i ve fosilnim zaznamu sladkovodni i moisti (v mofi pak byli dale zastupci jinych infraradii, jako Porolepiformes) - jiz v devonu byly
nalazeny estivacni kokony, tedy velmi specializovana starobyla strategie



celed: Neoceratodontidae - australSti bahnikoviti (1 druh)

- 1 neparova plice (prava; druha = leva zanika), ma i hydrostatickou funkci
- Zabry na 4 obloucich - pouze fakultativné pridychava z plic “v nouzi”

- osvalené nasadce parovych ploutvi \
- velké Supin -
piny % obecnéada

- neumi kokon (max. par dni), nemaiji letni spanek = estivaci
- pfimy vyvoj - nema morfologicky odliSitelnou larvu, mladata bez vnéjSich Zaber /!
- nema rodicovskou péci o potomstvo

- anatomicky ancestralni nez afri€ti + americky bahnik

- bahnik australsky (NVeoceratoaus forster) je mozna nejdéle Zijici druh na Zemi -
identické fosilie pred 140 miliony let

celed: Lepidosirenidae - americti bahnikoviti (1 druh)
celed” Protopteridae - africti bahnikoviti (4 druhy)

- parové plicni vaky, obligatorni dychani vzduchu
- redukce Zabernich platki
- nitovité parové ploutve (ale stale
- drobné Supiny v kiZi

- umi preckat sucho v estivaci (kokon)
- larvy maiji vnéjsi Zabry
- samci hlidaji snisku

- samci bahnika amerického maji vasularizované vyr¢
ploutvich, okysliétjjijikry

ojeni jen 1 fadou kiistek)

obecné vysoce adaptovani na Zivot
alo okyslicenych a vysychajicich
habitatech =
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.
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letni spanek = estivace - tvori “kokony”

UL LENUAICAR L

T ————— . ——————
1

-
-
-

- dychaji
- snizena aktivita srdce

- metaboolizuji proteiny - svalovinu

- snesou vysokou hladinu moc€oviny v
krvi (enzym preménujici amoniak na
mocovinu)

- experimentalné vydrzel az 4 roky

- dychaci otvor - spojeni se vzduchem
- pii opétovném zaplaveni mu “natece do plic” a probudi se




video BBC: bahnik na suchu - tvorba kokonu (0:32 - do konce)

it



video: vykopani bahnika v kokonu (0:00 - 1:30)



odvozené autostylicka lebka = “horni ¢elist pfirostla k lebce” (tedy jako mnoho tetrapodil) -
palatoquadratum piiriista k lebce - kloub pak s dolni celisti bez G¢asti hyomandibulare (rudimentalni);
neni maxilla, premaxilla, ani dentale

Zivi se i mékkysi (drti schranky)




ztrata maxily, premaxily a dentale; zubni desticky vSude:




plvodni autostylie:
pfipojeni horni Celisti k lebce amfistylie = “spojeni na dvou mistech”
(vazy, sriist), hyomandibula neni Orbit Chondrocranium

soucasti kloubu

- palatoquadratum,

Hyomandibula
- hyomandibula

Sp'irade\

Palatoquadrate

cartilage
Mandibular cartilage Amphistylic suspencon  NEKteré paryby
Primitive autostylic suspension (early chondrichthyans, . 0o s .
Gdeakiation besed on aconthodians, and cary VY- fosllm paprskoplouicve ryby
bony fishes) nektere paprskoploutvé ryby

placoderms) /

hyostylie = propojeni
jen pres hyomandibulu
chiméry (nezavisly vznik)

dvojdysni

Secondary autostylic suspension
(holooep;:,al:ns. 2pnoans. anc letrapoda

tetrapods)

paryby e suspension
(most derived chondrichthyans

paprskoploutvé ryby and bony fishes)
(druhotné pozménéna lebka, spoj neni patrny)

sekundarni autostylie = horni Celist
prirostla k lebce; hyomandibula
neni soucasti kloubu



zubni desticky:

Protopterus aethiopicus Lepidosiren paradoxa

BEULL OP LEPIDOSIREN. : massive fish took a bite of a nearby dog causing the hapless animal to screech (Image: CEN)



upper tooth plate of an Australian Lungfish

lower tooth plate of an Australian Lungfish
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Pre-articular
tooth plate \ |
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Fam. CERATODONTIDAE 6ill, 1872
Neoceratodus africanus (Haug, 1905
lungfish tooth
Kem Kem Beds
Cretaceous (Cenomanian)
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