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CHELICERATA

stavba téla
prosoma
opistosoma

nohy

chelicery

pedipalpy

4 pary kracivych koncetin
vyjimky!




CHELICERATA

travici soustava
trucova s oddily
slinné Zlazy

jedové zlazy

potrava

dravci

polykani

vysavani Bl Breathing system with book lungs and tracheal tubes

i’ P Digestive system with pumping stomach
parazite g Heart and blood vessels
! | Nervous system
fytofagové g Venom glands
Silk glands

detritofagové = Reproductive system

=3 |



+dychaci soustava
xZabry

»plicni vaky (book lungs)

tarsus

xnepravé vzdusnice -
pseudotracheje

chelicera

fang
palpal endite
labium —
coxa
sternum

book lung

spiracle of book lung
epigynum —

silk glands

tracheal spiracle

malpighian tubule

Spinnerets/

s cloaca
©



CHELICERATA

obéhova soustava

hrbetni céva
tepny
mixocel
vylucovaci soustava A Hypothetical Spider
Internal Organs of FemaleMi 14 AL

. . - . o 1ghian

malpigické trubice RERRRRE L3 Tubules
rozvétvené Supracsophagal  Subesophagal Stercorel

Eves
Anus_

Poison
Gland

Chelicerae




CHELICERATA

nervova soustava

vicedilny mozek

brisni paska s uzlinami
smysly

jednoduché oci

makadla

i
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Principal eye (from above)

comeal lens eye tube second lens

!

—

\< faaem
Sl

-

"

Layered
retina
Principal
eye

Figure 4. Internal structure of the salticid principal eye, Below: position of eye in cephalothorax: Above:
light passes through a comeal lens and down an ecye tube where it is magnified by a second lens before
falling onto a four-layered retina. Layers [I-IV function in colour vision. Layer I functions in high-acuity
perception of shape and form.



CHELICERATA

rozmnozovani
spermatofor
pareni
oviparni i ovoviviparni

péce o0 snusku i mladata

létani




CHELICERATA

ekologie
Merostomata - morsti

Arachnida - suchozemsti
vegetace

pudni




CHELICERATA

fosilie
od kambria, Stifi od siluru,
nejdrive vodni
od devonu soucasné
suchozemské rady

Eurypteryda - velci morsti
predatori - ordovik - perm




CHELICERATA
systém - 74 000 druhu

Merostomata
Xiphosura, Eurypterida +

Arachnida
Scorpiones - 1 300

Aranea - 34 000
Thelyphonida

Amblypygi
Apulmonata

Euchelicerata |

Pantopoda

Xiphosura
Scorpiones

Uropyagi

Amblypygi



CHELICERATA

Apulmonata
Schizomida
Palpigradi
Acari - 30 000
Ricinulei
Solifugae - 900
Pseudoscorpiones il
Opiliones - 5000 VR

Vi
Solifugae
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SCORPIONES - STiRI 7 -

scorpions
Venom Wi ¥ book lung
neurotoxins posabaomen—r 1 LT
potassium (K+) channel
blocking peptides
small-conductance chloride
channels

enzyme inhibitors
brood care




SCORPIONES - STiRI

UV glowing
beta-carboline



http://www.amilla.de/galerie/showphoto.php?photo=156&size=big&cat=506
http://en.wikipedia.org/wiki/File:Beta-Carboline.svg
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ARANEA(E) - PAVOUCI 0 i\

jed
neurotoxicky 1\
protein uvolnujici
acetylcholine I
otevirajici Na kanaly HN NH;
serotonin
necroticky
sphingomyelinaza
vnejsi traveni
kapalna potrava
travici enzymy



http://en.wikipedia.org/wiki/File:Serotonin_(5-HT).svg
http://en.wikipedia.org/wiki/File:Acetylcholine.svg

ARANEA(E) - PAVOUCIH

pavucina = web: silk
fibroin, sericin

glycin a alanin

prolin

pyrrolidin (lep)
J11 . H r ?Ha H ?Ha

KH2PO0O4 (antimikrobialni) -{"'wim-”‘w#m\im’”‘r" |
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http://en.wikipedia.org/wiki/File:Spider_silk_microscopic_structure.png
http://en.wikipedia.org/wiki/File:Pyrrolidine.png
http://en.wikipedia.org/wiki/File:Glycine-zwitterion-2D-skeletal.png
http://en.wikipedia.org/wiki/File:Alanin_-_Alanine.svg
http://en.wikipedia.org/wiki/File:Silk_fibroin_primary_structure.svg

AMBLYPYGI - KRABOVCI
whip spiders

pralesy

podzemni

nocni

kudlankovité pedipalpy

smyslové nohy

5 Celedi, 17 rodu, 155
druhu




THELYPHONIDA

whip scorpions
= Uropygi part

2510 85 mm

smyslové nohy

kyselina octova
tropicti
nocni




ACARI - ROZTOCI Syl
ticks, mites ‘ N
jednodilné télo ),
larva sestinoha
predatori
fytofagové
parazité

krevsajici
kozni
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Prostigmata 7 k]
Mesostigmata
Metastigmata




ACARI - ROZTOCI

Astigmata=Acariformes

Zakozkovci - Kycle noh

splynuly s povrchem téla,

cévni soustava chybi.
Sladokazi (Acarididae) -
Dlouhé brvy, mékky povrch &
téla, dobre patrné
gnathostoma
Pancirnici (Oribatei) - Silna
sklerotizace téla, jedna se
0 uziteCné pudotvorce.



http://cs.wikipedia.org/w/index.php?title=Z%C3%A1ko%C5%BEkovci&action=edit&redlink=1
http://cs.wikipedia.org/w/index.php?title=Sladokazi&action=edit&redlink=1
http://cs.wikipedia.org/wiki/Panc%C3%AD%C5%99n%C3%ADci

ACARI - ROZTOCI

Prostigmata=Trombidiida

Sametkovci - KyCle noh jsou
pIné vclenény do kutikuly
brisSni strany téla.
VInovnici (Tetrapodili) - pouze
dva pary nohou, absence oGi

RoztocCici (Tarsonemini) - maji
velmi nezretelné gnathostomum

Sametky (Prostigmata) - se
stigmaty na bazi chelicer; dravi
roztoCi, parazitické larvy;
fytofagni svilusky

Vodule (Hydrachnellae) -
skupina roztocu zijicich ve vodé



http://cs.wikipedia.org/w/index.php?title=Sametkovci&action=edit&redlink=1
http://cs.wikipedia.org/w/index.php?title=Vlnovn%C3%ADci&action=edit&redlink=1
http://cs.wikipedia.org/w/index.php?title=Rozto%C4%8D%C3%ADci&action=edit&redlink=1
http://cs.wikipedia.org/w/index.php?title=Sametky&action=edit&redlink=1
http://cs.wikipedia.org/wiki/Vodule

ACARI - ROZTOCI

Mesostigmata

Cmelikovci - Maji stigmata pri
kycClich druhého paru noh,
nebo pri prednim okraji
druhého paru noh. VétSinou
jsou vybaveni klepitkovitymi
chelicerami a maji pohyblivé
kyCle noh.

Zastupci: Cmelik

kuri (Dermanyssus

gallinae), Klestik vCeli (Varroa
destructor)



http://cs.wikipedia.org/wiki/%C4%8Cmel%C3%ADkovci
http://cs.wikipedia.org/w/index.php?title=%C4%8Cmel%C3%ADk_ku%C5%99%C3%AD&action=edit&redlink=1
http://cs.wikipedia.org/w/index.php?title=%C4%8Cmel%C3%ADk_ku%C5%99%C3%AD&action=edit&redlink=1
http://cs.wikipedia.org/wiki/Kle%C5%A1t%C3%ADk_v%C4%8Del%C3%AD

ACARI - ROZTOCI

Metastigmata

Stigmata jsou za Ctvrtym
parem noh, kycCle jsou
nepohyblivé. Ustni Ustroji je
prizpusobeno parazitickému
Zpusobu zivota - sestava z
hypostomu se zpétné
postavenymi zoubky a z
chelicer, jez jsou rovnéz v
koncové ¢asti ozubené.

ticks: Ixodes, Dermacentor,
neurotoxin ze slinnych Zlaz
paralyza
bez acetylcholinu
Borrelia
encephalitis



http://images.google.cz/imgres?imgurl=http://www.rangerdj.com/images/outdoors/tick1.png&imgrefurl=http://www.rangerdj.com/index.asp%3Finfo%3Dticks&usg=__mqa3lc1tm-iTQFxRWSoQqYU-UG0=&h=266&w=252&sz=58&hl=cs&start=6&um=1&itbs=1&tbnid=tIzj56NH1m4jQM:&tbnh=113&tbnw=107&prev=/images%3Fq%3Dtick%2Bvenom%26um%3D1%26hl%3Dcs%26sa%3DN%26rlz%3D1T4SUNA_enCZ273CZ273%26tbs%3Disch:1

OPILIONES - SEKACI

harvestmen (daddy
longlegs)

predatori
detritofagové
obranné zlazy
autotomie

treseni

penis

nekdy smyslové nohy

— Pedipalp
— Chelicera

_ Repugnatorial

Coxa of first leg
Y g ) - .
) e gland opening




PSEUDOSCORPIONES - STIRCI

false scorpions
predator

jed v pedipalpach
forézie

- Arichobathri

w 2 ‘«.‘f pedipalp

‘i_- ’ |

N
genital
aperculum

-
\ >\
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et
coxal sac 7}
f

.‘.hcu nnal C}

lergite




SOLIFUGAE = SOLPUGIDA

camel spider
rychle béha
kouse =

H anterior carapace

/ 1st abdominal tergite

smyslové nohy P



PALPIGRADI

smyslové nohy
slepé

dychaji pokozkou
jeskyné, puda

‘..- .i‘l: — — =~ posierior carapace
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SCHIZOMIDA L
shorttailed whipscorpion N, b~ ’
i o
slepé A
smyslové nohy
tropické
pudni, jeskyni, v termitisti




RICINULEI

hooded tickspiders
60 druhu

Afrika, Neotropy
slepi

tvrdi

smyslové nohy




PYCNOGONIDA

+ Pantopoda sea spiders

+stavba téla

x cefalosoma
+ 4 oCka

* chobot

* chelifory

* parapalpy

*ovigery

* kracivé nohy
»drobny trup (3-5 Cl.)

+ veliké nohy

+ 3 kycCle, stehno, 2 holenég,
propodus, drapek




PYCNOGONA

1 mm -90cm




PYCNOGONA

potrava
vysavaiji prisedlé zivocichy
trojcipy hltan

travici soustava
vybiha do nohou

pohyb

pomaly kracivy




PYCNOGONA - 3

+nervova soustava
+dychaci soustava
+0béhova soustava

+vylucovaci soustava
+ekologie
xmore, véetné polarnich

~benticti




PYCNOGONA

rozmnozovani
gonady v nohach

1-4 paru gonoporu na
nohach

larva protonymfon

3 pary koncetin
fosilie
systém - 1300 druhut

Sea spider




ONYCHOPHORA

velvet worms
kutikula

tenka

ZVrasnéna
clankovani

koncetiny nekloubnaté

panozky=lobopodia

chodidla s drapky

tykadla

celisti




ONYCHOPHORA

travici systém
srpovité celisti

kruhovita Usta

trojcipy hltan

slinné zlazy

jicen

strevo
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+potrava
xdravci

xlepivé zlazy

mandibie

(a)

tongue

braw

R——— a,(zn

wwivary
and
WY
serrenal recuptacie g
.(} .
Nindgut =
area

- ARnne

aral papia

— pharynx
siime gland

raservoir

siime glang

midgut

— NtV GOrd

ovduct



ONYCHOPHORA

dychani
cisté suchozemsky kmen
vzdusnice
trsovité
vice otvoru na ¢lanek
neuzaviratelné

obeh
hrbetni céva

mixocel

Livingstone, © BIODIDAC



ONYCHOPHORA

vyluCovani

m eta n efrrd I a pericardial sinus,  hean cuticle

linal muscie block —___ 18 2 epidermis
xe.\ @E” /" _circular and obligue muscle
v kazdém Clanku par s G “"é«
p Z‘ ' f}f !‘\ (f {'\ /Isla(al longitudinal
yaland — I /& : :, 4_’3 _~"muscle block

— midgut

—

lateral sinus

obrvena nalevka a vyvodni ™
kanal

/coetomic end sac

promotor limb
muscles

[ P d o .':.:;'_b 3 ."’4\:\\ L J > ‘ : .
slinné zlazy i e BIISE R o oo

| _— muscles

go n Od u kty .';: ventral ventrolateral :_"."\

longitudinal longitudinal
oot muscie block muscie block foot deprossor muscies
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ONYCHOPHORA - - al

+nervova soustava
xmozek nad hltanem
xparova brisni paska

*bez uzlin

+ S m yS Iy Livingstone, © BIODIDAC | g gyléf

xtykadla

»jednoduché oci
+pohyb

~«kraci

~svalovina kontinualni

+okruzni, Sikmé, podélné



ONYCHOPHORA

rozmnozovani
velka vajicka
polylecitalni
spermatofor

ryhovani superficialni

oviparni The Anatomy Antenna Eye
of a Female Brain onal
ovoviviparn [ Onychophoran Esophagus Papilla
Salivary
=land
VI 1 Curved
VIVI pa rn I Adhesive Gland Claws
s placentou Intestine Vental

Cord

VYVOj

Gonopore

Uterus

mezoderm



ONYCHOPHORA

ekologie
lesni
nocni
fosilni zaznam
podobné morské skupiny
Aysheaia

Halucigenia




ONYCHOPHORA

systém
90 druhu
Peripatidae




TARDIGRADA

water bears

hlava, 4 ¢lanky

pohyb
4 pary nozek
ctyri rozeklané drapky
segmentované svalstvo

kutikula
sklerity

e
R lzr,-
Ay
.ﬁ_'x'-“] '

¢
43 )
v

L &)
2

AS!

)
ot



TARDIGRADA

—Ustni otvor
eradialni
-bodaveé stylety
—trojcipy hitan
rovné strevo




TARDIGRADA
dychani
povrchem
obeh
chybi, pseudocel
mozek a Gtyri télni
ganglia

smysly
oCka na mozku

séty




TARDIGRADA

potrava
vysavaiji rostliny i zivocCichy

zbarveni




TARDIGRADA

rozmnozovani
neparové gonady
velka vajicka

VYVOj
nepravidelné ryhovani
eutelie
regenerace

bez célomu




TARDIGRADA

ekologie
Kryptobidza
anhydrobi6za = vyschnuti

anoxie, kryobioza,
osmobioza

fosilni zaznam

systém
Eutardigrada
Mesotardigrada

Heterotardigrada




