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nepeIBUraeTCs Ha aMOyJIaKpaJIbHBIX HOKKAX



PRI AL e
AL AN ESRE e Ophiocomina nigra:
MMUTAHUE B3BEIICHHOW OPraHUKOU

e

2 A e M T a3 e e S

IR

.

"’“.‘v’.
YL AT

‘.
L4
' %
}1.










Anatomy of Ophiuroidea

‘oral’
perihaemal ring

o
|

gonad
Jaw-plate

madreporite

water ring
vertebra

dorsal shield

‘aboral'

haemal
ring

tentacle
radial nerve scale

ventral shield
tube -foot

. KEY to systems

Nichols, 1969

watervascular [1=

haemal

perihaemal

skeletal




Arm skeleton of Ophiurida:

a zygospondylous articulation

A: Amphiura filiformis. Distal face of vertebral
ossicle showing growth bands (GB) on the oral
(OM) and aboral (AF) intervertebral muscle
fossae. The fossae are comprised of fine stereom.
The articular condyles (A) are imperforate and
have peripheral coarse stereom where the
intervertebral ligament inserts (arrowheads).
Large arrowheads mark aborla and oral nothces
for arm coelom and water canal, respectively.
X60. B-D, Ophiura ophiura. B: Portion of upper
muscle fossa showing growth bands (arrows) and
perforate stereom. X210. C: Proximal face of
vertebral ossicle with socket-like depressions
(arrows) that accommodate the articular condyles
of the distal vertebra. The articular surface (A)
are perforate where the intervertebral ligament
inserts into the skeleton. GB, growth bands. X55.
D: Detail showing stereom microstructure of
growth bands (arrows) and area between. X550.

(Byrne, 1994 in Microscopic Anatomy of
Invertebrates).



Ophiogeron granulatus

The central arm skeleton of Ophiogeron granulatus (former O.supinus) appears as a rod surrounded by a thick layer of gelatinous dermal
connective tissue, and movement between adjacent vertebrae appears to be minimal. This species does not depend heavily on its arm

musculature for locomotion and moves in an asteroid-like fashion with a stepping motion of its hypertrophied tube feet. (Byrne, 1994 in
Microscopic Anatomy of Invertebrates).



Ophiopholis.aculeata

Ophiopholis aculeata




Radial nerve cord

A, B, Ophioderma longicauda. TEM. A: Cross section of the arm showing a segmental ganglion of the radial nerve cord (R) giving off a
lateral nerve (L) that runs along the inside of the lateral arm plate (LP) with a branch that penetrates the plate (arrowhead). D, dense
connective tissue; M, intervertebral muscle; S, secretory cells; T, base of tube foot; W, water canal. X70. B: The nerve cord is surrounded by
the ectoneural sinus (ES) and hyponeural sinus (HS). The radial hemal channel (H) is located in the hyponeural sinus. Ectoneural cell bodies
(arrows) are located along the oral side of the nerve. The lateral nerve connects with the ring ganglion (RG) at the base of the tube foot (T).
W, water canal. X175 (Byrne, 1994 in Microscopic Anatomy of Invertebrates).



Lateral arm plate and spine
articulation complex (SAC)
of Ophiopholis aculeata.

SEM. A: Internal face of lateral arm plate (L)

with labyrinthic stereom and attached spines. SL, |
spine ligament. X50. B: Distal edge of lateral armi
plate showing articular surfaces (arrows). X50. |
C: External surface of lateral arm plate (L) with |
knobbed stereom (K) and articular surfaces
(arrows). X65. D: Spine attached to lateral arm
plate by ligament (SL). X125. E: Spine nerve (N)
crossing the SAC. L, lateral arm plate; M,
eccentrically located muscle fossa; S, spine;
arrow, perforate stereom for attachment of spine
ligaments. X225.

(Byrne, 1994 in Microscopic Anatomy of
Invertebrates).



Intervertebral muscle and tendons.

S

unstriated tendon

~~ processes

B

muscle
process

adhesive fibrils

Schematic of the attachment between skeleton and muscle in the Ophiuroidea.

(Byrne, 1994 in Microscopic Anatomy of Invertebrates).



Ophiurida epidermis

A — B, Ophiocoma wendti. Cross sections of dorsal surface. A: Support cells (S) releasing material into the subcuticular space (arrowheads).
The cuticle is comprised of homogeneous (H) and fibrillar (F) layers. B, basal lamina; PB, basal process; M, microvillus; R, rough
endoplasmic reticulum. X10,700. B: Cuticle-epidermis-dermis junctional complexes, each comprised of two hemidesmosomes (H), one on
the apical and one on the basal membrane of the support cell process (SP). Anchoring filaments (AF) insert into the basal lamina (B) and
project into the dermis (D). C, cuticle. X10,200 (Byrne, 1994 in Microscopic Anatomy of Invertebrates).



Ophiocoma wenatii

Lucent Technologies Lab, USA
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See the page:
http://echinoblog.blogspot.ru/2
015/11/imaging-brooding-
brittle-stars-babies.html

Nichols, 1966



(A) Light photomicrograph of a juvenile Ophiopholis aculeata suspended between
the outer posterolateral arms. (B) Recently released posterolateral arms from a settled
juvenile. (C) A developmental series of three different asexually produced secondary
larvae arranged chronologically from top to bottom. (D) Gastrulation of released
posterolateral arms. After settlement, the juvenile releases the posterolateral arms (B)
which swim using the ciliated epidermis covering the arms (originally part of the
primary larval ciliated band). The posterolateral arms (pa) are supported internally by
skeletal rods (sr), seen in D. An event similar to gastrulation begins with the
invagination of the epidermis (arrowhead) in the vee of the arms. Formation of the
secondary pluteus (shown in series in C), is characterized by a shortening of the outer
arms and a concentration of tissue between the arms. Scale bars = 0.1 mm.

Ophiopholis aculeata

Light micrographs of an ophiopluteus (A), released posterolateral arms (B), and
apparently regenerating larvae (C, D) collected from plankton samples taken off
the east coast of Florida. Similarities in the larval skeleton and in pigmentation
suggest that these specimens represent one species. aa, anterolateral arm; pa,
posterolateral arm; st, stomach; sr, skeletal rod; tr, transverse rod: arrowhead,
concentration of tissue at the point of contact of the two posterolateral arms. Scale
bars = 0.1 mm.

(Balser, 1998)



Larva of Ophiura
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Byrne, Selvakumaraswamy, 2002

Ophiothrix spongicola

A: 17 nueii, 8-pykuit opuoILIyTEYyC.

B: 2 nus, 2-pykuii TutyTeyc C 3auaTKaMH €1e JBYX map
PYK: IepeAHE00KOBBIX U 33 JTHEPOTOBBIX.

C: JIBe mapbl IEJIOMHYECKUX MEIIKOB BHYTPH
oduorutyTeyca.

D: 1 mecsin, S-nmomacTHBIN JEBBIN THIPOIICITb,
BBITSIHYTHIN B MEpEIHE-3aJHEM HAIIPABICHUH BIOIb
MEeTIN KHUIIKH.

E: opuomnnyreyc B koHIle MeTaMopd03a, 3apOIbIIT
HMMeeT pPaaIbHYI0 CUMMETPUIO, TUUUHOUYHBIE PYKU
peAyLHUPYIOTCS, COXpaHAETCs JIUIIb Mapa
3a/IHe00KOBBIX pyK. Buj ¢ mop3anbHOil CTOPOHBI.

F: 1 mecsn, oceBmas Mononas opuypa. Bun ¢
JIOpcajibHOM CTOPOHBI. BUHBI TEpMUHAIbHBIC
IIynanblia 1 Mo JIBE Mapbl HOXKEK Ha KaXKIOM JIyde.
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Byrne, Selvakumaraswamy, 2002

Ophiactis resiliens

A: 1 neHb, pa3BUBACTCS CKEJIET PYK, apXCHTEPOH
o00oco0sercs.

B: 4 nns, 4-pykuii mayreyc, kumka auddepennupoBana
1 QYHKIIMOHUPYET, 3aKJIaJIbIBAIOTCS aKCOLENU 10 O0Kam
OT JKeNIyaKa.

C: 3 mecsna, 8-pykuit opuomnyreyc. Bun ¢
BEHTPAJIbHON CTOPOHBI.

D: 2 mecsna, 8-pykuit opuoruryreyc. Xopomio BUIHBI
IIPEIPOTOBON U MOCTPOTOBOM PECHUYHBIE LIHYPHI.
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Byrne, Selvakumaraswamy, 2002

Ophiactis resiliens

A: 3 mecsIia, mo3aHuM 8-pyKuit 0pUOTLTYTEYC,
MOSIBJICHUE TUAPOIIEIIS — UHIUKATOp Hayasa
meTtamopdo3sa. JXKenynok cMmeniaercs B MpaBo
OTHOCHUTEIIBHO MepeIHe-3aIHeN OCH TUYUHKH.

B: 3 mecsna, no3auuit 8-pykuii opuortyreyc,
JIEMOHCTpAILMsl PECHUYHO-3MUTEINATbHOM JIEHTHI
B/10JIb pyK. DOPMHUPYIOTCS 310JIETHl B OCHOBAHUHU
3a1He00KOBBIX pyK. [lepennebokoBbIe pyku
HAYMHAIOT pe30pOUPOBATHCSL.

C: 3 mecsna, Metamopdo3 opuoruryreyca.
OBeHub pa3BuBaeTCs MKy 3aTHEOOKOBEIMU
pyKaMH, OCTaJIbHbBIE PYKH PE30pOHPYIOTCS.
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Byrne, Selvakumaraswamy, 2002

Amphiura gracillima

A: TpUpaauaTHBIA MIAH JUYUHOYHOTO
CKeJeTa, KUIIKA He (YHKLIHOHUPYET.

B: 4-pykuit nutaromumiics opuoryTeyc,
3aKJIaJIbIBAOTCSI IOCTOpajIbHbIE PyKU. Bup ¢
BEHTPAJIbHON CTOPOHBI.

C: 6-pykuii ouorryTeyc, mosBIsIFOTCS
AKCOIIeNU BOJIb KUILIEYHUKA, TBOWHBIC
CKeJIeTHbIE CIHKYIbI Tena. Bux ¢
BEHTPAJIbHON CTOPOHBI.

D: 6-pykuii opuomnaytey, 3a1He00KOBbIE
PYKH IpOrudaroTcs U HECYT Ha MOBEPXHOCTH
LIMIIBL.
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Ophionereis schayeri &

O.olvacea [

A: 30 yacos, O.schayeri, OunarepuaabHOCUMMETPHYHAS
Oe3pyKast JIenUTOTPOMHAS TNYHHKA, PECHUYHBIN IITHYP UIET
[0 KOHTYPY JINYHHKH.

B: 50 wacos, O.schayeri, pa3Butue 3apojbiia B CPEITUHHO-
BCHTPAIbHOMN YaCTH TNYHHKU, CTOMOJICYM 3aKJIa/IbIBACTCS B
CeperHe 3apo/Ibliia, BEHYUK PECHUYCK COXPAHACTCS MO
KOHTYpPY JTHIHHKH.

C: HaganbHbIe 3Tanbl MeTamopdosa O.schayeri co
CMEILIEHNEM IT0JIOKEHUS 3apO/IbIlla BIEBO OTHOCUTEIBHO
nepeHe-3aJHEN OCU JIMYMHKU. 3apO/IbILl IPOSBIISAET
3JIEMEHTBI paaualbHON cuMMeTprun. Ha nepennem KoHue
JTUYHHKY popMHpYeTCs TTpeopaibHas JIONACTh. PECHUYHBII
IIHYp Ha 3aJHEM KOHIIE JINYMHKH Pa30MBaeTCs Ha OT/AEIbHbIC
rpeOHu.

D: 4 nus, BuTeIsipus, MpoXoAsmas MeraMmopdos.
OueBuzHas S-mydeBas CAMMETPUS 3apO/blilia, HAYMHAIOT
(OpMHPOBATHCSI CKEJIETHBIC TUTACTHHKH U HOXKKH OyITyIIeH
toBeHuu. [IpeopanbHast 1onacTe U peCHUYHBIE IPEOHU €11e

CYLIECTBYIOT.
E: BeiHammBaemas simunaka O.olvacea. B nenrpe

BEHTPAJIbHOI MMOBEPXHOCTH PACIIONIATaeTCsl CTOMOJIEYM.
Maio KryTukoB Ha oBepXHOCTH. CXOACTBO C A.

Byrne, Selvakumaraswamy, 2002
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Ophiuroidea (o Nichols, 1969):

a - cxeMa TPaHCBEePCAIBHOIO Cpe3a PyKH
Chinianaster (L.Ord.), Bo3MoXHOTO TIpeiKa
acTepouIoB U 0PUYPOUIOB.

b - Pradesura (L.Ord.). JlarepuasbHbie 1
cybnarepasbHbIe IUIACTHHKU TPOU3O0IILTH OT BUPTaIuu
caMacTepoHI0B.

C - Stenaster (Ord.). AMOynakpbl cMELIalTCs BHYTPb,
10 OOKaM JIe)KaT yBEINYCHHBIE OJIMHOYHBIC
JaTepaibHbIe MTACTHHKH.

d - Lapworthura (Sil.), pyku okpyrisitorcs,
JaTepaibHbIe MTACTHHKHA CTAaHOBSTCS TOHBIIE.

e - Ophiocanops (Recent), mpuMuTHBHBIE
0COOCHHOCTH BKIJIIOYAIOT CEPUIHOE PacIIOIOKEHHE
TOHAJ] B IOP3aJIbHOM MOJIOCTH PYK U KUILIEYHOTO
KaHaja: | - TpaHCBEepCaJIbHBINA Cpe3 PyKH, Ii - BUA C
JIOp3aJIbHON CTOPOHBI HA TPH CETMEHTA.

f - Asteroschema (Recent), ectb BeHTpanbHast
IUIACTUHKA. | - TPAaHCBEPCALHBIN Cpe3 PyKH, Ii -
BHEITHUI BHJ] OHYPBI C HEBETBAIIUMUCS PyKaMH.
Pyku 00naaroT moABMKHOCTBIO BO BCEX IIOCKOCTAX
IPOCTPAHCTBA.

g - Ophiothrix (Recent), ects BeHTpanbHas 1
J0p3aibHas INIACTUHKHY. | - TPAaHCBEPCAILHBIN Cpe3
pyKH, i - BHEIIHHUN BU 0pHypHI. J[BUKeHHE pyK
BO3MOYKHO JIMIIIh B TOPH30HTAIBHOM TIOCKOCTH.



OTpsag Oegophiurida

Cewmencrteo Ophiocanopidae

OEGOPHIURIDA

Pog Ophiocanops:
Ophiocanops fugiensis Koehler, 1922.
Ophiocanops felli (McKnight, 2003)
Ophiocanops multispina Stohr, Conand &
Boissin, 2008

- HET Aop3arnbHbIX U OpanbHbIX MNAACTUHOK Ha pykax,
naTepanbHble He conpukacarTcs ApPYr C APYroM;

- 3ANUHEeBpPasibHbIA KaHan NPUKPLIT TONBKO KOXEW;
- HeT Bypc, reHuTanbHbIX NNACTUHOK;

- MaapernopuT pacrnonaraeTcs BepTuKanbHO Ha Kpato
AWNCKA;

- nuuiesapuTesibHaa 1 nonoBasd CUCTEMbI 3aXOOAT B PYKWU,

- couneHeHne mexay no3BoHKamMu CctpenTtocnoHamnarnbHOro
T7ANa.




OTpsg Euryalida Mueller & Troschel, 1842
(mo Matsumoto, 1915)
= OTpag Phrynophiurida
*ANCK NOKPbIT KOXEWN, rMagKknui unu ¢ rpaHynamu;
*pagunanbHble WKUTKU ANWHHbIE, BNOKOBUAHbIE, B BUAE BbICTynawoLmux pebep;
*reHuTarnbHble NNACTUHKN ANIUHHbIE U Y3KUE;
*rOHabl MOryT 3axoamnTb B pyku (Ophiocreas spp.u opyaue);
*PYKM KaK BETBSALUMECS, TaK U HEBETBSLLMECS;
sAopcarnbHble WNTKA PyOUMEHTaPHbI, BEHTPasbHbIE LLMTKU fyYen pa3BuTbl Un
OTCYTCTBYIOT, NateparnbHble LWNTKA 3aHUMal0T naTtepo-BeHTparbHoe U BEHTpanbHoe
MNONOXEHWE;

*UrMbl PYK KOPOTKNE, 0OpalLieHbl BHU3, YacTo Npeobpa3oBaHbl B KPHOYKN;

*CodJ1IeHEeHUE NO3BOHKOB CTPEeNTOCNOHAUNaribHOE, PYKU CNOCOOHBI CBOpaynBaTbCA
crnnparnbHO U obBMBaTbLCH BOKPYr npegmeToB,;

*BKIHOYaET 4 ceMencTBa.



OTpag Euryalida Mueller & Troschel, 1842
T AR L LA

Ophiocreas sp.

Astrophyton sp.



OTpag Euryalida Mueller & Troschel, 1842

Gorgonocephalus caputmedusae

Gorgonocephalus
eucnemis
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OTtpag Ophiurida Mueller & Troschel, 1842

* paguarnbHble, oparbHble LWUTKX 1 NOMNoBble OYypChbl XOPOLLO PasBuUThI;
* OANH MaapenopuT, OTKPbIBAETCS Ha OpanbHOWM NIacTUHKE;
* Aop3anbHble N BEHTParnbHbIE LUUTKN PYK, Kak NpaBuno, MMeHTCS;

* 3NUHEBPanbHbIA KaHan 06bIYHO NPUKPLIT NaTepanbHbIMU U BEHTPanbHbIMU
LLIMTKaMU, COEANHAOLLNMUCSA Ha BEHTPanbHOW CTOPOHE;

* UIMbl PYK NPOCTbIE U pacnonoXeHbl bornee-mMmeHee natepanbHO, U3peaka
NnpeBpaLleHbl B KPHOYKM;

* COYNIEHEHME NO3BOHKOB, Kak NpaBuno, 3UrocroHananbHoe, HO BCTpevaeTcs U
CTPEnTOCMNOHANANbLHOE;

* PYKW OTXOASAT OT BEHTPaNbHOW CTOPOHbI ANCKA;

 BKInovaeT 12 cemencTB U (noa Bornpocom) cemenctBo Ophiocanopidae
Mortensen, 1933.



OTtpag Ophiurida Mueller & Troschel, 1842

Cemeticmeo Ophiacanthidae

Ophiacantha pentactis



OTtpag Ophiurida Mueller & Troschel, 1842

Cemeticmeo Ophiactidae
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OTtpag Ophiurida Mueller & Troschel, 1842

Cemeticmeo Ophiotrichidae




Cemeticmeo Ophiuridae

OTtpag Ophiurida Mueller & Troschel, 1842







3MEEXBOCTKU

A: Asteroschema tubiferum Matsumoto, 1911
B: Asteroschema glaucum Matsumoto, 1911
C: Ophiocreas brevis Matsumoto, 1911

D: Astrophyton annulatum Matsumoto, 1912
E: Astrotoma echinacea Matsumoto, 1912

F: Astrotoma sobrina Matsumoto, 1912

G: Ophiolebes tuberosus Matsumoto, 1915
H: Amphiura aestuarii Matsumoto, 1915

I: Amphiura vadicola Matsumoto, 1915



