NnuauHkum Cnidaria -
pasHoobpasuen oCHOBHbIE
HanpasAEHUA 3BONIOLUN
10:A. Kpayc
buonoazuyeckul ¢pakynoemem MrY,

NHcmumym buonoauu Pazsumua um. H.K.
Koneuosa PAH



e e
0 Cnidaria
& / Octocorallia
=
Ceriantharia
pot IKTOAEPMA Hexacorallia_
5 Polypodiidae +
: SHAOEPMA ractpoueib A — Myxosporea
ractpouenb — - — ——
l/ Staurozoa N
Bilateria | ‘
a7 Cubozoa :
Cnidaria | !
: g
Placozoa | .
T Scyphozoa |
Porifera 1| Medusozoa :
|
Hvdr I
Ctenophora \ < hiyirotod / N I N U
Choanoflagellata @~ ===~~~ . Hydrddoa ¥

no Kayal et al., 2018



RARE AND REMARKABLE ANIMALS

SUOTLAND,

REPRESENTED FROM LIVING SUBJECTS:

PRACTICAL OBSERVATIONS ON THEIR NATURE

By

SIR JOHN GRAHAM DALYELL,
BARONET.

VOLUME FIRST, ‘a4

FIFTY-THREE COLOURED PLATVES,

TepmuH “nnanyna” Beén B 1847 roay AKoH pam [enavenn B KHUre
"Rare and Remarkable Animals of Scotland Represented from Living
Subjects" (Dalyell, 1847).

Nenanenn onucbiBan d¢opmmpoBaHne M meTamopdo3 JUYUHOK
KOJIOHWaNbHOro rmapounaHoro nonuvna Eudendrium rameum: “Each
of these minute yellow plums is a separate and independent pod or
vesicle, wherein, no doubt, an ovum is originally generated, but
discharging an animal intimately resembling a Planaria, and which,
for the purpose of ready and familiar recognition, | shall venture to
designate planula”. ("Kaxpas 13 3Tux menbyanlinx XKentbiX CAUB
npeactaBnAeTr cobon OTAeNbHbIM U HE3ABUCUMbIA CTPYYOK MM
ny3blpeK, B KOTOPOM, HECOMHEHHO, NMepBOHa4yanbHO 0bpa3yetcA
ANLUEKNETKA, HO M3 KOTOPOro BbIXOAWUT }MBOTHOE, OYEHb MOXOXKee
Ha nNAaHapulo, WU KoTopoe, B Uenax bbicTporo u yaobHoro

pPacno3HaBaHMA, A PUCKHY 0603HaunTb KaKk nnaHyna" (Dalyell, 1847)



"TMNn4yHaa" IMYMHKa-NNaHYyNa
KHUOapUMN.

anterior = aboral

S. Pyataeva

nnanyna Dynamena pumila (Hydrozoa)



Nematostella vectensis (Anthozoa)

Bcex sTMx AMYMHOK Ha3bIBatOT 'nNaaHyna'!

Clytia hemisphaerica (Hydrozoa)

Lucernaria quadricornis (Staurozoa)
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RAIKOVA—LIFE CYCLE OF P. HYDRIFORME

HMN3HEHHbIN UUKA
Polypodium hydriforme.
[Tapa3snuTnyeckue ctagum
LMK/1a HaXo4ATCA BHYTPU
Kpyra, cB060aHOXKUBYLLME -
CHapYXMW.

Raikova, 1994



Morphology of Larval Parasitic Coelenterate Polypodium 497

CBobogHoxusywme 24-wynansuesble P
hydriforme ¢ Xentkom B ractpasibHbIX
MNOSIOCTAX, POTOBbIMM KOHycaMu (mc) W
LLynansuamu.

(Raikova E.V., Raikova O.l., 2016)




Octocoralia

Ceriantharia

Hexacoralia

Polypodiidae
Myxosporea

Staurozoa

Acraspeda Clitosia

Scyphozoa

Hydrozoa

(Kayal et al., 2017)




Ouarpamma »xu3HeHHoro umkna Myxosporea, UMeroLLero
B Ka4yecTBe X03sinHa pblby 1 aHHenuay.

Annelid

dKTUHOCMOPbI

D‘

Yokoyama et al., 2012
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IMbpHOHaNbHOE Pa3BUTUE U METAMOPPO3
Nematostella vectensis.

Overview

(a) Egg Cleavage Blastula Early gastrula Mid gastrula Late gastrula Early planula

OBOCO GG

Planula Late planula  Tentacle bud Early juvenile  Juvenile/adul
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Layden et al., WIREs Dev Biol 2016, 5:408—428. Jahneletal., 2014




MeTtamop@dos
Nematostella
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0oo02¢



EVOLUTION & DEVELOPMENT 9:4, 355-367 (2007)

Embryonic development in two species of scleractinian coral embryos:
Symbiodinium localization and mode of gastrulation

Heather Q. Marlow* and Mark Q. Martindale
Kewalo Marine Lab, Pacific Biomedical Research Center, University of Hawaii, 41 Ahui St., Honolulu, HI 96813, USA

*Author for correspondence (email: mgmartin@ hawaii.edu)

Gastrulation
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Fungia scutaria: Gastrulation by invagination
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OPEN () ACCESS Freely available online

Comparative Embryology of Eleven Species of Stony
Corals (Scleractinia)

Nami Okubo'57, Takuma Mezaki?, Yoko Nozawa®, Yoshikatsu Nakano*, Yi-Ting Lien®, Hironobu Fukami®,
David C. Hayward’, Eldon E. Ball’

1 Research and Education Center for Natural Sciences, Keio University, Yokohama, Kanagawa, Japan, 2 Kuroshio Biological Research Foundation, Hata,
Kochi, Japan, 3 Biodiversity Research Center, Academia Sinica, Taipei, Taiwan, Republic of China, 4 Tropical Biosphere Research Center, Sesoko Station,
Ryukyu University, Motobu, Okinawa, Japan, 5 Seto Marine Biological Laboratory, Field Science Education and Research Center, Kyoto University, Nishimuro,
Wakayama, Japan, 6 Faculty of Agriculture, Miyazaki University, Gakuen-Kibanadai-Nishi, Miyazaki, Japan, 7 Evolution, Ecology and Genetics Group,
Research School of Biology, Australian National University, Canberra, Australian Capital Territory, Australia

Galaxea fascicularis

Hexacorallia,

Scleractinia
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Montipora hispida




Hexacorallia,
Timing of Spawning and Early Development of

Palythoa tuberculosa (Anthozoa, Zoantharia,
Sphenopidae) in Okinawa, Japan

Z.oantharia

Y

MAMIKO HIROSE'**, MASAMI OBUCHI', EUICHI HIROSE®, AND JAMES D. REIMER'”

il
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OPEN 8 ACCESS Freely available online

Embryogenesis and Larval Biology of the Cold-Water

[ ]
Coral Lophelia pertusa CrossMark
Ann I. Larsson’®, Johanna Jirnegren?*®, Susanna M. Stromberg’, Mikael P. Dahl'", Tomas Lundalv?,
Sandra Brooke® 4 ; 3
1 Department of Biological and Environmental Sciences, University of Gothenburg, Tjarno, Sweden, 2 Norwegian Institute for Nature Researci] C %
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J. mar. biol. Ass. U.K. (1982) 62, 845-854
Printed in Great Britain

A DESCRIPTION OF SPAWNING
AND POST-GASTRULA DEVELOPMENT OF
THE COOL TEMPERATE CORAL,
CARYOPHYLLIA SMITHI

P.R.G. TRANTER, D.N. NICHOLSON,

The Laboratory, Marine Biological Association,
Citadel Hill, Plymouth, PLg 8PX

AND D. KINCHINGTON

Molecular Genetics Laboratory, PHLS Centre for Applied Microbiology & Research,
Porton Down, Salisbury

DEVELOPMENT OF CARYOPHYLLIA

H exa CO ra I I ia, Pelagic stage 6—10 weeks

Scleractinia / ~ \
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External fertilization
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OPEN ) ACCESS Freely available online @ PLOS ‘ OnE

Edwardsiella andrillae, a New Species of Sea Anemone
from Antarctic Ice

A

Marymegan Daly", Frank Rack? Robert Zook?

1 Department of Evolution, Ecology & Organismal Biology, The Ohio State University, Columbus, Ohio, Un
Science Management Office, University of Mebraska-Lincoln, Lincoln, Mebraska, United States of America

Ross
¥ Island

McMurdo

Station

0 she\{

‘ RO




Edwardsiella lineata :

Stefanik et al. BMC Genomics 2014, 15:71

s

/ radial canal parasite
parasite ' -
/' in host

Nematostella Edwardsiella
vectensis lineata

ctene rows

Figure 1 Life cycle of Edwardsiella lineata. A. A schematic comparison of the life oxcles of the free-living sea anemane M. vectensis and the
parasitic sea anemone E fineata. Not drawn to scake. B. Ctenophare Mieidy infected with parasitic £ lineate Anaw paints to parasite’s aboral end.
The mauth is kocated near the junction of the ctenaphare’s radial canals. C-G. Stages in the life cycle of E lineata. C. An excised parasite.

D. An individual undergaing the transition from the parasite to the post-parasitic larva {larva 2 in panel A). E. A post-parasitic larva. F. An individual
undergaing the transition from the past-parasitic larva to palyp. G. A palyp. In panels C-G, the anermone is ariented with the mouth facing up.

Scoke bor' S mm in panel B; 2 mm in pands CG; 1 mm in panels D-F.

http://www.biomedcentral.com/1471-2164/15/71
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PHILOSOPHICAL
TRANSACTIONS:

Cnidaria (Phylum) Anthozoa (Class) Octocorallia (Subclass)
Scleralcyonacea (Order) Pennatuloidea (Superfamily)

The Development of Renilla

Edmund B. Wilson
Phil. Trans. R. Soc. Lond. 1883 174, 723-815, published 1 January 1883
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IMbpMOHaNbHOE U INYNHOYHOE pa3BUTUE BOCbMUIy4eBOro Kopanna Cornularia

X358 SBrm

(E.B. Amutpunesa, H.A. Kpayc)

00052
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[lenarnyecKkaa NNaHKTOTPoOPHaA NMYNMHKA Anthozoa

£

Cerinula, secondary larva
Width 1.7 mm

o -

Cerianthus sp. antipathula larva Helgoand (Larink, 2016) (Larink, 2016)




Mar Biol (2015) 162:2161-2169 -
DOI 10.1007/s00227-015-2747-0 CrossMark

ORIGINAL PAPER

[Tenarnyeckas

NAAHKTOTPOPHAA
Drifting in the oceans: Isarachnanthus nocturnus (Cnidaria,
Ceriantharia, Arachnactidae), an anthozoan with an extended JIMYNHKA Ant h 0704

planktonic stage

Fig. 1 Images of different
Sérgio N. Stampar’ - ;\l,ldl‘(" C. Morandingtages of the life cycle of

Fabio Lang da Silveira“ - Alvaro E. Migo Isarachnanthus nocturnus,

T (om Sio Sebastido Channel,
southeastern Brazil. a Adult;
b recently collected larva,
probably a few hours old; ¢
2-day-old larva with 7 tentacles;
d 18-day-old larva with visible
acontioids in M-mesenteries; e,
g larva between 20 and 30 days
old with transparent stretching
column and labial tentacles; h
40-day-old larva; i 50-day-old
larva showing more-intense col-
oration; j 60-day-old larva with
aboral pore; k 70-day-old indi-
vidual already metamorphosed;
1 100-day-old individual extend-
ing out of the sand. a no scale;
b 0.3 mm; ¢ 0.5 mm; d 1 mm;
e4 mm; f5 mm; g h65mm;
i 8 mm; j 8 mm; k 10 mm and
115 mm




Kak y Anthozoa noaBuaacb N1aHKTOTPOPHAA TNYMHKA?

Received: 11 February 2021 | Accepted: 22 September 2021
DOI: 10.1111/ivb.12361

ORIGINAL ARTICLE WILEY

Pelagic larval polyclads that practice macrophagous carnivory

=
10

George von Dassow® @ | Cecili B. Mendes'? ©




NATURE ECOLOGY & EVOLUTION

ARTICLES

a Larva-first
(single terminal addition)

Larva Adult Larva  Adult Larva  Adult

Y. s N
J (YA A/

Cnidaria Lophotrochozoa Deuterostomia

QT

Larva Adult

Metazoan
ancestor

Larva-first
(multiple terminal additions)

Larva Adult Larva Adult Larva  Adult

WY ' N
U U@ u

Cnidaria Lophotrochozoa Deuterostomia

Metazoan O
ancestor

Adult-first
(multiple larval intercalations)

Larva Adult Larva Adult Larva  Adult

Cnidaria Lophotrochozoa Deuterostomia

Adult

Metazoan
ancestor

Wang et al., 2020



Adult-first
(single larval intercalation)

Adult Larva Adult Larva Adult Larva Adult Larva Adult
0 S LT >
D W 7 Q@ e ~
Ctenophora Porifera Cnidaria Lophotrochozoa Deuterostomia
~
~
S
~
~
~
~
~
S
- I
S /
\ Lava  Adult
| 3rVa
Metazoan ancestor Larval —
Adult intercalation AN

/

Wang et al., 2020



Kak y Anthozoa noasmnnacb NNaHKTOTPODHAA NNYMNHKA?

NOABJIEHUE NJIAHKTOTPOPUU

Larva Adult

Cnidaria

Larva Adult Larva  Adult

AC@ FCJ

Lophotrochozoa Deuterostomia

Adult

Metazoan
ancestor

NNAHKTOTPOPUA BO3HMKAET 3a CHET reTEPOXPOHMUIA -

4

Adult | npognenus AnunHouHOM cTagmMm M nepeHoca Ha

Heé NPU3HaKoB B3POC/IoM GopMbl

H6nracTonop 3aKpbiBaeTcs,
poT dopMUpyeTCca 3aHOBO,
racTpanbHas NONOCTb
dbopmupyeTca no3gHo

6nhactonop He
3aKpblBaeTcs,
CTaHOBMUTCA PTOM;
NPU3HaKM noanna
(Me3eHTepumn, roTKa,
LynanbLa)
dbopmMupyoTCA Y NAaHYAbI

HaKOHeL,, NO/IHOCTbO
chOPMMPOBAHHbIN,
CNOCOBHDbIN K NUTaHUIO
NepBUYHbIN NOAUN
OCTaeTCcA B NNAHKTOHE
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Available online at www.sciencedirect.com Curren t Opinion in

' ) Genetics
ScienceDirect & Development

Hydrozoan insights in animal development and evolution
Lucas Leclere, Richard R Copley, Tsuyoshi Momose and @‘:”“M““
Evelyn Houliston

(a) (b)

Staurozoa @ -@ Hydroidolina
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Hydrozoa e v @
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Bilateria

Trachylina
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Aplanulata
Capitata

‘Filifera’

| Hydra spp. ®

Cladonema radiatum @ © @
Eleutheria dichotoma @ © @

Hydractinia echinata @ ®
H. symbiolongicarpus @ &
Podocoryna carmea @ © @
Cytaeis uchidae o%e0
Turritopsis nutricula ® © @

Leptothecata |ciytia hemisphaerica @ » ®

Siphonophorae |Nanomia bijuga @ s-®

‘Limnomedusae’

‘Trachymedusae’
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nepBUYHbLIN NOAUN MeTaMOp(I)OB

nonnnonagHaa KOJ1I0HUA

: Y \_____/ nnaHyna

/

CINOXXHbIN XXN3HEHHbIN LMK

Hydroidolina

B3pocnas mezy3a




dopmupoBaHMe meay3onaHoM NoYKkM Ha noamne. OTcoeguHeHme
Meay3bl OT KOTOHUM.

\ ﬂ / SCHUCHERT. 2008
’ /
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Ha noJjinne

dopmmnpoBaHmne meay3onaHOMN NOYKM
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(Frey, 1968)




Die Entwicklung der Geschlechtsindividuen der
Hydromedusen.

Studien zur Ontogenese und Phylogenese
der Hydroiden IL

Von

PeayKkuma cBoboaHO nsiaBatoLen
Mmeay3bl

Dr. Alfred Kiihn,
Assistent win Zoologischen Institut der Universitit.

(Aus dem Zoologischen Institut der Universitit zu Freiburg i. B.)




nepexon K Nnpsimomy
Pa3BUTUIO

NNYUHKA-aKTUHYA
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JNTNYMHKA
Candelabrum

2B, Candelabrum harrizoni. Hydranth drawn from preserved specimen

nepexoa K NnpAMomy

Pa3BUTUIO
Q . »
L
_
?
»
’ .
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§ ol

Candelabrum fritchmanii

http://bodegahead.blogspot.com/2015/1Z/an-amazing-transtormation.ntmi
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"TMNn4yHaa" IMYMHKa-NNaHYyNa
KHUOapUMN.

anterior = aboral

S. Pyataeva

nnanyna Dynamena pumila (Hydrozoa)



OcefaHne INYUHKKM N metamopdo3 Dynamena pumila

na KonoHun Dynamena xapaKTepHa
C/IOXKHaA apxuTeKkTypa. B xoge
meTamopdo3a naaHyna NnpeBpaLL,aeTca

Cpa3y B NepPBbI MOAY/Ib KOIOHMU, A He
B MEPBMYHbIN NOAUMN.



3BOJIIOLUMOHHbIN Nepexoa, K roIonesiarmyeckomy XU3HEHHOMY LUKAY

Siphonophora - choXHble KONOHUK, COCTOALLME U3 300MA0B-NOJINMOB
N 300MJ0B-Meay3 + rononenarndyeckmm }KU3HeHHbIN LUK




LE DEVELOPPEMENT LARVAIRE DE LILYOPSIS ROSEA
(Chun, 1885)
SIPHONOPHORE CALYCOPHORE, PRAYIDAE

par

Claude et Danigle Carré
Station z00logique, Faculté des Sciences de Paris, 06 - Villefranche-sur-Mer.

100y Fia. 2.
Fic. 1 Larve calyconula agée de cing jours.

Larve calyconula Agée de trois jours. Eb.G. : mm du ﬁ‘m.o,o,de primaire ; F.: filament larvaire ; H.: hydroécie ;
Eb.N. : ébauche du nectophore larvaire ; F. : filament larvaire ; Vit. : vitellus. M. : mésog L. nectophore larvaire ; Vit. : vitellus.




E A
D<—I—>V Pneumatophore

Tentacle

Gastrozooid

Figure 3. Larval development of Abylopsis tetragona starting from the planula larva. Figure 2. Larval development of Nanomia bijuga starting from the planula larva. .




Clytia hemisphaerica
leptothecate hydrozoan

\

Nanomia bijuga
'physonect' siphonophore

O/ Post. o

o<ty

A/Ant.

Muggiaea atlantica
calycophoran siphonophore

O/ Post. o

ooy

A/Ant.




Medusozoa

Class: Hydrozoa

Subclass: Trachylina Subclass: Hydroidolina

Ectodermal

statocysts
Loss of planula

Loss of polyp

Loss of ecto-endodermal statocysts

(Collins et al., 2006)



Clytia, Hydractinia etc. nnaHyna
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benomopckas rononenarnyeckaa menysa Aglantha digitale

3BOTIOLIMOHHbIU
nepexopg, K
rosionenarnyeckomy
KU3HEHHOMY LMKNY

photo by Alexandr Semyonov



I'Iepexopl, OT CTaguun ractpyribl K CTagauni MniiaHyribil.

e

N3meHeHne dpopmMbl 3MOPUOHA -
yOJIMHEHWE OCU - 3a CYET

NepecopTMPOBKM KINETOK.
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Kak cdoopmmpoBaTtb Meaysy n3 nnanynel Aglantha ?

Y Aglantha sHpoaepma cocTomT Bcero U3 15 KpynHbIX KNETOK. 3TO HaK/1a4biBAeT CEPbE3HbIE
OorpaHuU4YeHmA Ha AOCTYNHOCTb MopdOoreHes30B..
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4 nuclei



NIMYUHKa-paKeTa
TpaHchopmmpyeTca B
aKTUHYNOUAHYIO IMYUHKY







Mepexoa, K rononenarnyeckomy >KM3sHeHHOMY LIMKAY Metchnikoff, 1886  rizsuus ixmsmsmons

g

Solmundella bitentaculata

Puc. 18

© All images Copyright 2016
Denis Riek.
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[lanbHenlee pa3BUTME aKTUHYAOUAHOM
IMYUHKKN, OPMMPOBAHME KONOKOA Meay3bl.

S,

}l"m) "“”?* f ST g g A

t

gz - growth zone, m - manubrium, mth - mouth, t - tentacle.
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Aurelia aurita .
Ctpobunaumna nonunna Aurelia
(by Alyona Sukhoputova)

CaMoe€ Ha4dano CTpO6I/I}'IFI L1

by Alexandr Semyonov cTpobunauma




Ctagum ctpobunaumnm n opmmpoBaHue apupbi.




CBA3b 0cCO6EeHHOCTEeU YKU3HEHHbIX
LUK/IOB 1 NPOLLECCOoB pPa3BUTUA -
"norepa” cragum nonmna

ractpyna
naaHyna

-
S

MeTamopdo3

' 4



Y nnaHy/Nbl B BO3pacTe
35hpf Bnepsblie
obHapy*KuBaetcsa
OTK/IOHEHUEe OT
LMAUHAPUYECKOU
CUMMETPUN aPXEHTEPOHA

HZTB  SBMm




dopmunpoBaHMe 0pasibHOro ANCKa U PyK adupbl
(52-100hpf). InunHKa Kak uenoe npuobpetaet
3-/Iy4eBYH0 CUMMETPMUIO.




Lucernaria quadricornis (Staurozoa) CBA3b 0CO6EHHOCTEL

pPenpoayKTUBHOIO NaTrepHa u
NpoL,eccoB pa3BUTUSA
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Lucernaria BbibpacbiBaeT B
BOAY TbICAYMN OYEHb MENKUX
auny (25-30pum), eé smbpuoHsb! /
JIMYNHKWN COCTOAT U3 OYEHb
Maioro ymcna kKnetok (<100).




3HAO0AEPMA, SKTOAEePMa

"nnotHoe BpacraHue"

BmecTo MHBarMHauuun nam
"TMNM4yHoM" nmmmrpaunm
Lucernaria ncnonb3yeT B
XoA4e racTpynaumnm
cBoeobpa3Hoe coyeTaHuA
MMMUTPaLMM U annbonnn.



el 111

5 hpf, 2 10 hpf, 4 15hpf, 8  20hpf 16 25hpf, ~24  30hpf,~37 35hpf ~42 40 hpf, ~48
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45 hpf, ~62 50 hpf, ~66 55 hpf, ~80 60 hpf, ~88 65 hpf, ~88 70 hpf, ~94

Yucno Knemok O 6nactomepbi ‘ sHAOAEPMa ‘ aKTOAEpMa

‘ KHMao6nacTbl



ManoknetoyHaa NUYNHKA
Lucernaria, nulleHHaA racTpaabHOM
NONOCTU U 3NUTE/INANbHOM
3HAO0AEPMbI; UMeEoLLAA
HePYHKLMOHANbHbIE PECHUYKMW.



OBOJIOLMS JMYMHOK KHUJApUH CBs3aHa CO  CICAYIOIIUMH
COOBITUSIMU:

- |3BOJIFOIIMOHHBIMH H3MEHCHHUSIMH >KHU3HCHHOIO IMKJA | (Hampumep,
yTpaTou MOJIMIIA);

- YCJIO)KHEHHEM ''B3pOCION" CTaauu (KOJIOHWHM);

- 'BCTpavBaHWEM" IOBEHWJIM B JIMYMHOYHYIO (pa3y >KU3HECHHOTO ITUKJIA

B KQUECTBE JOIOJHUTEIBHON JUYNHOYHON CTAIUU;

- KapAWUHAJIbHBIMHA U3MCHCHHUAMHU PCIIPOAYKTHUBHOI'O IIATTCPHA.
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(Sorbonne University, CNRS, France).
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