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Arthropoda

recentni skupiny
Pycnogonida
Euchelicerata
Myriapoda (?)
Crustacea (7?77
Hexapoda (?)
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Arthropoda

 klasicka morfologicka hypotéeza

* 1. Chelicerata s.lat. (Cheliceromorpha,
Arachnata, Arachnomorpha, Lamelllpedla)

— Pycnogonida (Pantopoda)
— Euchelicerata (Chelicerata s.str.)

e 2. Mandibulata

— Crustacea

— Tracheata (Atelocerata Unlramla s.str.)
» Myriapoda
* Hexapoda




redukce tritocerebralniho
clanku (a AN2)

kusadla bez palpu
jednoducha stavba pretarsu
tentorium

postantenalni organy
malpighicke trubice
vzdusnice
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Ax (1999)




Arthropoda

,molekularni“ hypoteza

1. Pycnogonida

2. Euchelicerata

3. Myriapoda

4. Pancrustacea (Tetraconata)

2+3+4 = Cormogonida

1+2 = Chelicerata s.lat.

1+2+3 = Myriochelata (Paradoxopoda)
3+4 = Mandibulata
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Fylogeneze ¢lenovcu
problem v pozici korene

Hexapoda

Pycnogonida ‘

Crustacea

3

Myriapoda

2

Chelicerata

1. Cormogonida 2. Chelicerata 3. Paradoxopoda

Pycnogonida
Chelicerata
Myriapoda
Crustacea

Hexapoda

Pycnogonida W FPycnogonida
Chelicerata Chelicerala
Myriapoda Myriapoda
Crustacea Crustacea

Hexapoda Hexapoda




A Arthropod unrooted treg

Hexapoda Crustacen

3

N

Myriapoda Chelicerata

B:Myriochelata tree
Hexapoda

Crustacea
— Myriapoda
Chelicerata

Outgroup A

C: Mandibulata treg
Hexapoda
Crustacea
Myriapoda
Chelicerata

OutgroupB
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Fylogeneze Clenovcu
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,Great appendages” x
chelicery/chelifory (A-B)




,velké koncetiny” (pre)protocerebralni = nejsou
homologické koncéetinam Elenovcu (ani jejich ,velkym
konCetinam®)

labrum (parove, inervované z protocerebra, odpovida
koncCetinam, migruje zpredu dozadu)




Fuxianhuia (kambrium)

 slozity mozek a opticke loby

» fylogeneze — bazalni Clenovci (?)

« -2 konvergence s rakovci, anebo
dukaz primitivné slozitych mozku
Clenovcu?
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Fuxianhuia

* necekane slozita anatomie (cevni zasobovani
CNS?)




Megacheira: Alalcomenaeus

(kambrium)

mozek a inervace ,velkych koncetin®




Onychophora

Chelicerata

Euarthropoda

,velke koncetiny”

Euperipatoides rowelli
thorhyncus

Limulus polyp}
Hadrurus arize

emobates palli
Mastigoproctus gigante
Phrynus marginemaculata
Heprathela kimurai
Cupiennius salei

Alalcomenaeus sp,

Godzilliognomus frondosus
Triops longicaudatus
ina
ehelia pugettensi
Ligia occidentalis
Psevdosquilla cili
Pandalopsis dispar
Astacus fluviatalis
apsus oregonensis
nobita clvpeatus
Machilis germanicus
ma saccharina
americana
Maniis giosa
Apis mellifer,
Polistes flavus
Dasymutilla sp.
Schistacerca americana
Potamanthus luteus
Libellula saturata
Aguarius
Thermonectus marmoratus
Dineutus sublineatus
s lecontei
Inisolabis maritima
glossum stellararum

Drosophila melanogaster

jsou

deutocerebralni =
homologicke cheliceram a

prvnim tykadlum

Chelicerata s. L

Alalcomenaeus

Myriapoda

“Crustacea™

Hexapoda

Alalcomenaeus, ostrorep, stir
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spiSe zvyseni chaosu...
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1. ,velké koncetiny®
ruznych panarthropod asi
nejsou homologickeé (proto-
, deuto- i tritocerebralni)

2. zadni Clenovci nemaji
protocerebralni koncetiny

3. deutocerebralni tykadla
maji skoro vsichni = neni
to podpora pro Mandibulata
(- postaveni napr.
trilobitu)
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Pycnogonida &1, [T}
Xiphosura [77
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Arachnida |34}
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Marrellomarpha [10]0
‘Orsten’ taxa (81

Phosphatocopina [31¥

= Myniapoda [1319

- Mazizcostraca [22)®)

Tanazos &4

5| = Remipedia (=

Euthycarcinpidea {10}

‘— Hexapoda [13]"

‘Orslen’ taxa® (3}

‘— Branchiopoda [ 10}
- Ichthyostraca [2]™
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- Mystacocarida W

— Skara (™
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 Chelicerata
— Pycnogonida
— Euchelicerata

« Xiphosura
* Arachnida

 Mandibulata

— Myriapoda

* Chilopoda
* Progoneata

— Pancrustacea
Oligostraca
Multicrustacea
Branchiopoda
Xenocarida
Hexapoda




EST + rDNA + mtDNA

+ morfologie
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Pycnhogonida aWWW W |

YohO/a(Megachelra) i3

Onychophora
Eutardigrada

Pycnogonida —
Chelicerata
— Myriapoda
— Pancrustacea




Pycnhogonida — neuroanatomie x Hox

Anomalacarnis




Diverzita nohatek
— zdroj
konfliktu???

Clade 1 (incl. Pycnogonum)

Mandibulates

Clade 2 (incl. Nymphon)

Clade 3

Endeis

Sea-spider larvae
Expected Hox
expression patterns Oc+Cp

1t chefoms are : Anoplodactylus
protecerebral 4

Sea-spider larvae E Clade 4 (incl. Ammothella)

Observed Hox expression oG
patterns

+ cheliforal ganglia posterolateral to protocerebral region

4« cheliforal ganglia anterolateral to protocerebral region
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Kambrijsti arachnomorfni
clenovci

Marellomorpha Trilobita




Pancrustacea

Myriapoda

Arachnomorpha
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Trilobita

Chelicerata

Mandibulata
Trilobitat

"secondary antennae"
4-segmented head?

4-segmented head?




Euchelicerata

Pycnogonida
Xiphosura
Opiliones
Scorpiones

Wheeler and Hayashi 1998

N
Xiphosura
Opiliones
Scorpiones
Palpigradi
Acariformes
Ricinulei
Parasitiformes
Pseudoscorpiones
Solifugae
Araneae
Amblypygi
Schizomida
Thelyphonida

Shultz 2007

L.

Pycnogonida

Acariformes

Xiphosura

Ricinulei
Pseudoscorpiones Palpigradi
Sclifugae Solifugae
Ricinulei Opilicnes
Acariformes Scorpiones
Parasitiformes Pseudoscorpiones
Palpigradi Parasitiformes
Araneae Amblypygi
Amblypyagi Araneae
Schizomida Schizomida
Thelyphonida Thelyphonida

Giribet et al. 2002

Pycnogonida
Xiphosura
Palpigradi
Acariformes
Opiliones
Parasitiformes
Pseudoscorpiones
Ricinule
Solifugae
Scorpiones
Araneae
Amblypygi
Schizomida
Thelyphenida

Regier et al. 2010




Euchelicerata

tradicne
JMerostomata” x
Arachnida

1. Xiphosura
2.1. Eurypterida
2.2. Arachnida




Euchelicerata — fylogeneze

Pycnogonida
Xiphosura
Eurypterida
Scorpiones
Araneae
Amblypygi
Uropygi
Schizomida
Palpigradi
Pseudoscorpiones
Solifugae
Opiliones
Ricinuled
Acarn

Xiphosura

Opthones

Scorpiones

— Psendoscorpiones
— Solifugae

— Ricinulei

— Acarl
Palpigradi
Araneae
Amblypygi
Uropyg
Schzomida
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Arachnida - jedna kolonizace souse?

i '7

= a.. 1% £

e

homologicke
,plice” stiru a
pavouku?

X

vodni stiri az

do devonu
(?7?77)







Chelicerata:
nejasna
fylogeneze

62 neparalognich
nuklearnich proteinovych
genu

(41 kbp)

zase jina topologie +
skoro zadna bazalni
podpora!

Xiphosura x Arachnida

degem BF  nolFali+ntl BP

podon EF aminc-ackd BF
X% = BF and nod=
recoraied in WA
-:EF « Bifs and nods
nob mocyersd In MLA
[E4: BPF = 55 and nods
ot eooreersd in MWLA




Arachnida - fylogenomika

: ONYCHOPHORA
FPeripatopsis capensis

Vé ecC h N y g en y F Fropkaniont | MYRIAPODA

Scubigera coleopirata

(3600) - S i

Hlirs
TETRANYCHUS URTICAE
% Suidasia medadsnsis
Gilyeyphagus domeslicus
Blomia tropicalis

Pandinus irmperalor
Centruroides viltatus

s G i PEDIPALPI

Scorpiones




Arachnida —
fylogenomika

nejpomalejsi geny
piliones (Ricinulei +
Solifugae

Scorpiones +
Tetrapulmonata
rachnopulmonata

seudoscorpiones +
rachnopulmonata

nejasna monofylie
pavoukovcu (M)
istd ne-monofylie roztocu

Epiperipatus sp.
Paripatopsis capensis
Peripatoasis sedgwichi
Archispirasiroplus gigas
Soutigers coleopirata
7" Atpes grandidieri
s Ancplodactylus eroliciis
EEnds.sﬁﬂmsa

TETRANYCHUS URTICAE

- 88— Suidasis modsdensls
il
Siro boyerae
Metasio americans
us nandivorphicus
Larifuga capensis

s Pachylicus acutus
Mstabiantos &
Hesperonemastoma modestum
volssma coransdense
Poguis martensi
Phalangum opika
Lelobunum vemszosum
Protolophis singuiaris
Sprsphyrons apimelis
Centruroidas vitatus
Pandinus imperatar
!:::mnmﬂ\ﬂm " ARACHNOPULMONATA +
PSEUDOSCORPIONES
BS =78

e
L

Penpatopsis capensis
Epiponmats 55,
381 puripatopsis sedgwicki
B Archisprosireplys gas
{E Albes grandied
KL} Seufigera cofeopirate

JXODES SCAPLLARIS
Darmacantor andersani
Amibiyomiia variegatuny
Amblyerma americanum
Apisephels misahss
7L Rhipicaphaius sppondivulatis
R Ricioides s

3 Melasirg amencanus
Siro bayaras

jjeroauis nonmmamnizua
Larituga capenais

Sitaltina o
Voaanes armata

Pachyicus acuts
Metakisrtes 3p,

Epipsrinarus sp.

Panpatapss ssdguiers

AL Peripatapsis capensis
Arehisprostreptus gigas
Alipes grandidier

Seutigers caleaptreta
Fisis spinasa
Anoploactyius enf

Rhipicephalus appendicutatus

“@"éi”«"fa'&“ Fandinis mperatar
gigantaus

Eremobates sp
E Eﬁ oies ataws
FL pscudoestis pearse
Metasiro americanus
bayerae

Phatangium opiio
Profolaghus singuisrts
Loiobumum varmucosum
Hesperonsmastoma modestunn
Trogutus martensi
Ortholasma coronadense

Lanfugs capsnsic
Sclerabunus sondinonhicus
Sitalcing iobata

Vonenss amals

Pachylcus acutus

Metabisntes 5.

Archispirastreptus gigas
culigera Colapets
grandidien
AnGpBdEclylss Sroicys
Enders spincsa

Patiae ARSI

IXODES SCAPULARTS
Armblyomms smenicamm
Amblyemima vanegatiny

Ersmabates sp.
elagi amoncanus

Hesparonemastama madestum
Treguius manensi
Orthetasma caronadense
Lanfuga capensis
Selerabunus nondinemiicns
Siicina fobata

Vonanes amats

Pactylicus acutus

*ltetatiantes 1o,







Myriapoda

5

* 1. Chilopoda

« 2. Progoneata
— Edafopoda

Pleurostigmophora Dignatha

— Dignatha

| Myriapoda

Scutigeridae
Scolopendridae
Mecistocephalus
Chilenophilidae
I— Scutigerella
Pauropodinae -
Polyxenidae
Sphaerotheriidae
|— Proteroiulus
Narceus i
|_ Spirostreptoidea

I_ Hanseniella

(a) Progoneata-Dignatha (b) Trignatha-Dignatha (c) Progoneata-Edafopoda

Chilopoda
— Diplopoda

Chilopoda — Chilopoda

— Symphyla —— Symphyla

—— Pauropoda

—— Diplopoda — Diplopoda

ejeauobouid
ejeauobo.id

L Pauropoda L Pauropoda L Symphyla

eyeubiqg
eyjeubiq eyjeubu |

epodojep3




Myriapoda

* 3 nuklearni
proteinove
proteiny

Proterozoic Paleozoic ‘ Mesozoic ‘ Cenozoic

Ediscaran Ondovisian  Devonisn Permian
Cambrian Silurian Carboniferous

Limulus polyphemus
971 J P da tepidariorum
1
Ammothella biunguiculata

Petrobiellus takunagae
Oyamia lugubris
Reticulitermes speratus
Cryptotympana facialis
Thrips palmi
Triops granarius
Daphnia pulicaria

———Cyclops vicinus

Higher-ordinal

Boctstrap va\,m-‘: species Order (Family)| " 8 00t
Posterior probability

S yrr;phyfel.'a vulgaris s
Hansenielia caldaria Scol drellida (S

Pauro podidae sp.

Eudigraphis
-Zoosphaerium sp. Sphaerotheriida
Hyleoglomeris yamashinai Glomerida
Rhinotus sp. Palyzoniida
Yamasinaium noduligerum Platydesmida
-Siphonophora sp. Siphonophorida
Riukiaria holstii polydesmida
Diplomaragna sp. Chordeumatida
Trigoniulus corallinus Spirobolida
Glyphiulus septentrionalis Spirostreptida
-Anaulaciulus simplex Julida

Pentazonia

Colobognatha

Helminthomorpha

Eugnatha

Chilognatha

Thereuonema tuberculata Scutigeromorpha
Paobius pachypedalus Lithobiomorpha
Arrup holstii  Geophilomorpha

52 Epimorpha
Scolopocryptops rubiginosus  Scolopendromorpha

species Order (Family) | Class I Subphylum

|

Oyamia lugubris
Reticulltermes speratus
o

B —

¥ faciafis
Thrips paimi
Triops granarius
Daphnia pulicaria
Cyclops vicinus

Limulus

P

Hexopoda

Crustacea

Chelicerata

vulgaris

Symphyla

Pauropoda

glomerans

s fakakuwal Polyxenida

Hyleoglomeris yamashinal  Glomerida

p
Rhinotus sp. Polyzoniida

f Y
Riukiaria holsti  Polydesmida
o

gna sp
Trig coraifinus

Anaulaciulus simplex Julida

Thereuonema

Pacbius
Arrup holsti  Geophilomorpha

Scolopocryplops

0 (Mya)

Diplopoda

Myriopoda

Chilopoda

| cass | Subphylum

| Symphyla

Pauropoda

Diplopoda

Chilopada

Chelicerata

Hexapoda

Crustacea

Myriapoda




Myriapoda

 fylogenomika
Dapnia pulex

_ '_|— Tribolium castaneum
1.00

Drosophila melanogaster
Scutigerella sp. e 1
. | Symphylella vuigaris & Symphyla
0.92 Hanseniella sp. =
Scutigera coleoptrata
Lithobius forficatus o :
Craterostigmus tasmanianus F'_-,f;g;ﬁ@@’“"“ ' Chilopoda
L Scolopendra dehaani A
0.99 Scolopendra polymorpha ;
Eurypauropus spinosus 3-\?%4;““‘: Pauropoda
Glomeris pustulata '
0.83 | Polyxenus lagurus
— Polyxenus fasciculatus — .
Polyzonium germanicum K Diplopoda

— Polydesmus angustus
; Narceus americanus
ml éAbacion magnum
081— Archispirostreptus gigas

Lepeophtheirus salmonis




Myriapoda

+ fylogenomika

« Pauropoda -
jenom 4 geny (sg
Symphyla)

Limules

Metasirg

Centruroides viftatus
Liphis tius malayanus
Damon variegatus

iganieus
gop &8

Drosophila melanogaster

Calonus

Daphnla pulex

SYMPHYLA

[ lee]
I

o offf
o off
o o
Offf i
o o
o o
offf o

POLYXENIDA
Lyliosomasp. SPHAEROTHERIIDA
i B GLOMERIDESMIDA
Glomeris marginats GLOMERIDA

leconti PLATYDESMIDA: | coL 0BOGNATHA

P 5P POLYZONIIDA

Cleidogona sp. CHORDEUMATIDA
Abacian maghum CALLIPODIDA

" p. POLYDESMIDA
£ STEMMIULIDA
Narceus ameri SPIROBOLIDA
Cambala annulats SPIROSTREPTIDA
julus sp. JULIDA

Cohend it

r e
N Scutigera coleopirata SCUTIGEROMORPHA
n @ Seutigerina weberi
Craterostigmus crabillf
Craterostigmus tasmanians CRATEROSTIGMOMORPHA

LITHOBIOMORPHA

auldingi
/'

phaius g
—'Q_Tnlrrup}lwrm'us

pabriefis

Yydroschendyla sub
o grandis
l—smgamfamn'mre
ia finoaris
Henla brevis

e Rhyids longipes
@ whlipes grandidieri

GEOPHILOMORPHA

Sealopendropsis bahionsis
1 Q. = Akymnopellis chilensis

- Crypteps hartensis SCOLOPENDROMORFHA
Newportia adisi

: g Theatops spinicaudis
m Eé « Scolopocryplops Sexspinosus

1] Symphyla
Diplopoda

m Chilopoda

o Sco
— Lit

m Geo




eudiow
-0IpUBdO|0g — ——

eydiowopydoan

sydiowoigoyy

eydiow
-owfigsoimein

eydiowolobnnog

By diowoyiuujaH

eyeuling

eyjeuboqoon

BjUOZEIIA
EIB([I0IUed
efiydwis




Chilopoda

* 1. Notostigmophora

» 2. Pleurostigmophora
Lithobiomorpha
Craterostigmomorpha
Scolopendromorpha
Geophilomorpha

e
k

3

K




Chilopoda

Polyxenus lagurus
"
Glomeris marginata
Narceus americanus

Cylindroiulus punctarus

Scurtigera coleoprrara
Scungeromorpha
Therenonema rurkestana

Bothropolys multidentatus
" ' ' Lithobiomorpha

Lithobius forficanus

Australobiuz scabrior
Anopsobius neozelamicus
Paraiamyctes grayt

Henicops macularus

.’.’.(i’."‘t". crez emarginarus

Craterosrigmus tasmamanus —— Craterostizmomorpha

Cryprops spinipes S
T Scolopendromorpha

Theatops posticus
435

g
S\

Scolopocryptops sexspinosiis
Rhysida nuda
ISco)'ap‘fﬂa‘m viridis

-~

"

M YT

Cormocephalus monteithi

Ballophilus australiae R
Geophilomorpha

1 2 4 8 o . Tasmanophilus opinatus

TRAMTVERSIEN-TO- TRANZTION RATIO

BLUFSUORDE| AL

Strigamia maritima

Tuopa sydneyensis

iU

Geophilus electricus

R T N O A THE

Pachymerium farmigineum

Zelanion annipodus




Diplopoda
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male VIII
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ARTHROPLEURIDA

PENTAZONIA
CHILOGNATHA

ARCHIPOLYPODA

HELMINTHOMORPHA

EUGNATHA

Penicillata

Microdecemplicida

Eoarthropleurida

Arthropleurida

Amynilyspedida

Cowiedesmida

Euphoberiida

Archidesmida

Pleurojulida

Colobognatha

Nematophora

Polydesmida

Juliformia

Arthropleurida

Fd

i

Got)

RE DINOSAURS




Euarthropoda
Mandibulata
Tetraconata/Crustacea
N. N.

a}

GP Tetraconata/
Crustacea . :

GP Mandibulata

Chelicerata
Chilopoda
Remipedia
Malacostrac
Hexapoda

Pancrustacea

GP Euarthropoda

_—Branchiopoda
T~ Maxillopoda

—— ] o (aTs (o] (V=) -}
=~J
\\J

neuroanatomie +
smyslove organy

legends brain medulla terminalis.

median eye with . with hemielipsoid
median eye ganglion bodylateral hem

anterior median cells
central complex lateral/mechano-
wr with protocerebral sensory antenna 1
&——® bridge, central body neuropil

and lateral lobes 3
offactory neuropil

mushroom bodies with glameruli

-

generalized proliferation proliferation within -~ repeated mitosis
within the neuraectoderm proneuronal clusters of neuronal stem
followed by the invagination followed by the cells

of clusters of neuron invagination of {neurablasts)

precursor cells these clusters

legends serotonergic neurons

B——@2 T 2
"'@ 8 oo & kf : :“i

cellcluster with groups with up to pairs of individually

variable number of  four individually identifiable neurons
neurons identifiable neurons

v

ML

L

olfactory-globular
compound eyes tract with chiasm
olfactory-globular

tract uncrossed

frontal commissure
N

with labral and stoma-
togastric innervation

lamina and
medulla linked
by straight fibres

lamina and
medulla linked N
by outer chiasm

lobula (derived from stomodaeum
medulla terminalis)

with inner chiasm




Crustacea — tagmatizace

Malacasiraca foyareme Arottaacs Natostraca  Spinkcwudata  Lesvicandata  Chddocers Cop Tantibocarias  Osiricods  Mystacocirids  Branchhes
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Systematika korysu

tradicné
Entomostraca x
Malacostraca

Maxillopoda x
Thoracopoda

+ Hexapoda
+ Pentastomida

Entomostraca

Malacostraca  Cephalocarida Branchiopoda Maxillopoda

A

Maxillopoda Remipedia

Thoracopoda

Cephalocarida Branchiopoda Malacostraca




Pancrustacea

mozné sesterskeé
skupiny hexapod

Remipedia

Xenocarida (=
Remipedia +
Cephalociarida)

Xenocarida +
Branchiopoda

Malacostraca
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kmenova linie korysu: Agnostus

7 Crustacea N
stem-lineage derivatives -~ Labrophora ———
Henningsmoenicaris Phosphatocopina Eucrustacea

Martinssonia Cambropachycope
outgroup Cambrocaris Goticaris

Meraspis 1 Meraspis 2 Holespiz 1 Late Holsspiz
0,320 a3ty 052052 b 0. %nurm £, 2rem

Larval cycle and morphology of Aguostus pisiformis (LY

Sy, o shisld




kmenova linie kor

Oelandocaris
Martinssonia
Cambropachycope
Cambrocaris
Golicaris
Henningsmoenicaris

y&0 2

outgroup

b

Henningsmoenicaris
Martinssonia Cambropachycope

Oelandocaris

brocaris

Crustacea \
stem-lineage derivatives /— Labrophora ——

Phosphatocopina Eucrustacea

Goticaris
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Mystacocarida
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second thoracopod

Ostracoda

mMMemN;

maxillule
B maxilla

’ d .
adductor muscle first thoracopo Limuius

A
e — audal ramus Scutigera coleopirata
antennule ' g i c ypicus  Mystacocarida
(® Branchiura

OLIG DSLR:\ C{A k rar Pentastomida

X

2 Ostracoda

"1 |y g

antenna
- £ w Nebalia hessieri
mandible y o ! W W T w @ Neogon. oerstedii
maxilla / P U ™ |10 % — Armadillidium viigare

. MULTICRUSTACEA # ¥~ Libinia emarginata
maxillule o —

100100 Calanus finmarchicus
: 3 Eurytemora affinis
first thoracopod : A B Mesocyclops edax
o Acanthocyciops vernalis
Lernaeocera branchialis
;. ~— Caligus rogercresseyi
Hexanauplia ™ ' — Lepeophtheirus saimonis
caudal ramus Z . P Loxothylacys texanus
T - Lepas anserifera Cimipedia
w1 0% — Chthamalus fragilis
= 7 — Semibalanus balanoides
H acr { Cephalocarida

Malacostraca

caudal ramus
2
1 . 3 3
Mx2 7 ; P &)
Mx1 7 151 Remipedia
Mn ] ]
A2 Fig. 33-9. Postembryonic mode of develop- — ‘ ana |-
ment of cypridids. O immature form of limb, ] [G] Hexapoda
@ mature form of limb. (Modified from Fox,
1964)

s
@)
@)

Branchiopoda
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Oligostraca: Ichthyostraca

antenna -




lchthyostraca

9/ Arthropodass. 1 \
Tardigrada Pentastomida ———— Arthropodas. str
Onychophora TChengjiangocaris Euarthropoda

" g Frocianhui
lobopodians i u%% nlltclguia

Cephalocarida + Maxillopoda + Pcnmstomidu]
L Branchiura
FIE1T™] Argulus americanus

Clirripedia

Pollicipes polymerus

Pancrustacea + Ptnl.‘l.\l'.'vlllid:l Cephalocarida

Hutchinsoniella macracantha

Branchiopoda

Daphnia puiex

Malacostraca

Penaeus monodon

Remipedia

Speleonectes tulumensis

Insecta

Dvosophila yakuba

Myriapoda
Lithobius forficamus

Chelicerata

Limulus polyphemus
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Copepoda

* 1. Progymnoplea = Platycopioida
« 2. Neocopepoda




Copepoda

Cephalon |

N

4l
™~

N

Cephalothorax

Thorax Abdomen | Te

na

mad rﬁ-x:j
1

(o
N

Fig. 81. Copepoda. A Ground pattern in dorsal and side view: res of the free-living
stem species of recent Copepoda. B Platycopia inornata (Platycopioida). Male. Thoracopod 6
with intercoxal plate on the cox *osition of the joint (thick black line) that subdivides
the body into two mobile connected sections (morphological segmentation of the trunk into
seven thoracic and three abdominal ments). C Calanoida with a joint between thoraco.
meres 6 and 7. D Harpacticoida, E Cyclopoida with a joint between thoracomeres 5 and 6.
In the anoida the Cephalotharax consists of head+one thoracic segment, in the Harpacti
coida and Cyclopoida of head+two thoracic segments. an Antenna; as anus; ba basis of the
protopodite: en endopodite; ex exopodite; fu furca; go gonopo ic inter-
coxal plate ndible; mx maxilla; mxn maxillary nephridium; na naupliu re (1)
telson; i testis; fp thoracopod. (A Boxshall 1983; B Huys & Boxshall 1991; C-E Gruner 1993)

Squilla empusa

OUTGROUP

Berndtia purpurea

Calanus pacificus

/;’ Tortanus sp.

Pseudocyclops sp.
CALANOIDA

Exumella mediterranea

Euryte sp.

DA

Apocyclops royi
Macrocyclops albidus

p, by

f /s ornatus

Mytilicola intestinalis
Trochicola entericus

CYCLOPOI

Anthessius sp.
Scambicornus sp.
Pseudanthessius sp.
Chondracanthus lophii
Lernentoma asellina
Vahinius sp.

Stellicola sp.
i
Eid

Lich lgidium sp.
Sabelliphilus elongatus
67 Anchimolgidae gen. nov.
100 ¢II-_Anc.hEmu.(,;-:us sp.
Xarifia sp.
Critomolgus sp. |
Critomolgus sp. 2
/ pis tonsa

Cancerillidae sp.

" Echathyrion prolixicauda

0 Choniosphaera
?‘l Rhogobius contractus
Ceuthoecetes sp.
Aphotopontius mammilatus
Parabrachiella bispinosa
Clavella adunca
Hatschekia pagrosomi
Hatschekia sp.

SIPHONOSTOMATOIDA

Lernaeocera branchialis
Kroyeria sp.
Monstrilla clavata

b

Siphonostomatoida

\
U
E
o &
Parabrachiella bispinosa
Clavella adunc, .
lavella adunca (-K‘_/,;;/\i_j""'}; ’;7‘7
Hatschekia pagrosomi
Hatschekia sp. L J -
Lernaeocera branchialis
Kroyeria sp.
Monstrilla clavata
Cymbasoma sp. j @ Wi (1L N
Monstrilla sp. =/ ' - \
Monstrillopsis sp. .
Dinemoura latifolia
Pandarus smithii
Dissonus manteri (J(-/\ : - o
Gloiopotes watsont b
Caligus elongatus S
Lepeophtheirus salmonis
Lepeophtheirus hippoglossi

'Monstrilloida'

HOST ASSOCIATIONS
N
Nanaspis tonsa

Cancerillidae sp.

Echathyrion prolixicauda
Rhogobius contractus
Ceuthoecetes sp.

Aphotopontius mammilatus

o Cymbasoma sp.

Dinemoura latifolia
Pandarus smithii

Di. manteri

Gloiopotes watsoni

78 Caligus elongatus
? I Lepeophtheirus salmonis

0.01 changes 5
@‘r Lepeophtheirus hippoglossi

o+ | 100 - Monstrilla sp.
9 L Monstrillopsis sp.

caligiform families

&

Bayesian posterior probability
Bootstrap percentage = 50%
Decay index
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Thecostraca

larvy — Facetotecta (A,
B), Ascothoracida (C),
Cirripedia (D, E)




Thecostraca
evoluce metamorfozy a ekologie

f CIRRIPEDIA

Thoracica Rhizocephala Acrothoracica Ascothoracida Facetotecta
N Vd Fd e 7/
cyprid cyprid cyprid a-cyprid y- cyprid
metamorphosis metamorphosis metamorphosis no metamorphosis metamorphosis
shell plates endoparasitic suspension feeding ecloparasitic endoparasitic ?
suspension feeding no shell plates no shell plates no shell plates no shell plates
hermaphroditism separate sexes separate sexes separate sexes separate sexes 7

cyprid

no abdomen
metamorphosis
suspension feeding
no shell plates
separate sexes

cyprid

abdomen reduced
metamorphosis
suspension feeding
no shell plates
separate sexes

cypridoid larva

abdomen large

no metamorphosis

feeding 7

no shell plates

separate sexes
cypridoid larva
abdomen large
no metamorphosis
feeding ?
no shell plates
sSeparale sexcs




Copepoda

]
ikt ROFRRpRca

Malacostraca

™ L
Jitinabasng a8

A ]

" WFacetotecta

Bhizocephala

Thoracica

Thecostraca

15
empty cuticle 9f &p
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o
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Facetotecta ~Bredocaris???

———— | VECOSIFACA

Cirripedia

Facetotecta Ascolharacica Acrotharacica Theracica Rhizocephala




Facetotecta: indukovana
metamorfoza (,ypsigon™)

posterior end of ypsigon

abdomen of y-cyprid
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Tantulocarida
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Malacostraca
Phyllocarida = Leptostraca
Eumalacostraca (incl. Stomatopoda?)




Eumalacostraca




Malacostraca — morfologie

Mictacea
Bochusacea
Spelaeogriph.
Cumacea
Tanaidacea
Isopoda
Amphipoda 7
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Malacostraca
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Branc

morfologie

hiopoda

Hutchinsoniella macracantha
Paranebalia longipes

Branchinella occidentalis
Artemia spec.

Parartemia minuta
Branchinecta palndosa
Eubranchipus grubeii
Thamnocephalus platyurus

Triops cancriformis
Triops australiensis

1 Triops longicandatus

Lepidurus apus
Lepidurus arcticus

Lynceus brachyurus
Lynceus biformis
Lynceus tatei

Leptestheria kawachiensis
Leptestheria dahalacensis
Caenestheria lutraria
Caenestheriella gifuensis
Imnadia yeyenta
Limnadia lenticularis
Limnadopsis birchii
Eunlimnadia braueriana

Cyclestheria hislopi

Eurycercus lamellatus
Pseudochydorus globasus
Daphnia pulex
Simocephalus vetulus
Scaphaoleberis mucronaia
Cenodaphnia spec.
Ilyocrypius spec.
Ophryoxus gracilis
Acantholeberis curvirostris

\Bosmina coregoni

Digphanosoma brachyurum
Sida crystallina

A Penilia avirostris

Leptodora kindtii

Bythotrephes longimanus
Cercopagis pengol
Polyphemus pediculus
Podon lewckarti

Evadne nordmanni
Cornigerius maeoticus

Anostraca

Notostraca

Laevicaudata

Spinicaudata

Cyclestherida

Anomopoda

Crenopoda

Haplopoda

Oy chopaoda




Hutchinsoniella macracaniha

Paraneballa longipes

Branchiopoda

« morfologie + 6 genu
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Marine

== == = Primarily in temporary pools
Primarily in permanent waters
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Parartemia
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Lepidurus apus
Lepidirus archicus
Triops cancriformis
Triops australiensis
Triops longicaudanis
Lynceus biformis
Lysceus tatei

Caenestheria lutraria
Caenestheriella pifuensis
Leprestheria dahalacensis
Leprestheria kawachiensis
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tLimaadia leaticalarls
Imnadia vevena
Limagdopsis bicchii

Cyclestheria hislopl
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Penilia avirosiris
Sida crystalling

Leptodora kindii

Potyphemis pedicalus
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Cercapagls peagoi
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|EVadne nordmann!

(Eirvcercus
Preudochyaonis plobosus
Acantholeberis curvirosinis
Vivocrypies

Bosming

Ophryoxus gracilis
Daphaia palex
Ceriodaphnia
Simocephalus venalus

Scapholeberls mucronaia
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Spinicaudata

Cyclestherida
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Cephalocarida

Chiltoniella elongata Lightiella monniotae
Hampsonellus brasiliensis Lightiella serendipita
Hutchinsonella macracantha Sandersiella acuminata
Lightiella floridana Sandersiella bathyalis
Lightiella incisa Sandersiella calmani
Lightiella magdalenina Sandersiella kikuchii




Remipedia




Thylacocephala

silur—krida

dvouchlopnovy karapax,
raptorialni koncCetiny (nevi se, z
jakého segmentu)

sesterska skupina remipedii?




Tanazios (silur)

» bazalni korys s redukovanymi
antenami???




“Devonohexapodus’

« nove identifikovan jako
Wingertshellicus

* bazalni Euarthropoda
nebo ~ Remipedia?




Remipedia a Hexapoda
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Recent/present molecular data

FPancrustacea




Hexapoda — klasicka taxonomie

* 1. Entognatha
— Diplura

— Ellipura (Parainsecta)
» Collembola
* Protura

» 2. Ectognatha
— Archaeognatha (Microcoryphia)
— Dicondylia
« Zygentoma (Thysanura s.str.)
* Pterygota




Ectognatha

* 1. Archaeognatha
« 2. Dicondylia

— Tricholepidion

— Zygentoma

— Pterygota




Pterygota

1. Ephemeroptera
2. Odonatoptera
3. Palaeodictyopteroida

4. Neoptera

— Polyneoptera
— Paraneoptera
— Holometabola

o oo ‘iﬁpthorzﬁ;ic :
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Neoptera:
Polyneoptera

photo; Gibert Zakine




Neoptera: Paraneoptera (?)




Neoptera: Holometabola
(= Endopterygota)




