
I uEgunrs OOOI-C'sunlpueqqrngs8q:an eqrs(uegrazlaa'qrs'g 186I O

09'9 S SeZj- Strj / t8 / 6nu- u00

'snsecneS ar{l puB eerurrc aqr ((cg6I (Nr^

-v'rs) suergtedrcD uJelsEE aqr uro;J ur6.ou>l sr serJeJ ossoJ oJnruorurue ''U'S'S'n

eqt un{tl/1N '(Stet 'Nos.r.rrlrHfl fa1-rng pve (W6I '8e6I'Nunoy) rrreSlng
'Grct'n)sE'Insuvg) erueunog '(286I ''1u ra ,rxvrv4) Lru8unll 'GVet'Aosnuc

-Ny) eqe,rolsor.lrazD '(St6t 'nclnsag) er,rulso8na'(grct ''p ra rrroruvtrAl :erct
'orsaq) dprl ur orssernf aql Jo sla^el IIE re rnrro seuotsarull grns 'setruorurue

snoJar,unu urrluoJ dpoururoJ sauolsarurl cruaSorq pal ar{I ' aderng uJer{tnos

;o srrsodap Jrozosatr l dueu JoJ JnsrJelJEJErlJ sr sarJBJ ossoJ oJrtruorurue eqI

uortrnPoJlul .1

'aluozrJol{-qtrTolsrTO Jagcsrsse.rn(.ralun SunqatsruA Jap uur Buequauures
-nZ ur lqars ueprourr3 roserp ar3o1o1g arq 'EprurrrnanS:nog Sunup-rg rap snt ''ds 'u '3 'u

nuttoluln8 snmnuu g pun'tuBJ'u eeprurrorlrng !eprur.rcorrd3 Sunuprg ueuerpuarue rap
sne'ds 'utaaq)uputouttapayhoJ puu'ds'u'3 'u swuapqsots st mnayqsotqg''u,rc1'u aeprurJJa
-EgsoJrfs ''ds 'u '3'u4palsuanb snuuctlpalsuanj ''ure; 'u arprurJJrlpatsuan| '(rcarsNan|)

nqqpup snunoaqqauty iepwrtcosy Sunupro rap snr (roruol) uafuaEan1q)s ,,snurtJ
-os7" pun (utttry\1)stuttolrqasvqsnulnopqqJ:exegepua8loJr{Jrs uopurJ snsr{n?y sap pun
LUIJ)I Jap'suaueSlng assog oJnruoruuv sap uaprourJ3 uap :atu1 :tunsse;uaruur"snz

'snsBf,nB) 'Baruu)
'erre81ng !dSolocaoapd 'durouoxrl 'crsserl a1ppy1 'elelncruy 'eaprourr3 : spro,u. day

'er-re8pg pue Eatu
-lJC u] ,,uozIJoL{ st{lllolsqo " crsse:nf ra,t ol aqr ;o ur8uo aql uodn s.reaq lSoloJe prourJ3 '?p

-rur-rcnanS:nog JepJo agt tuo{ 'ds 'u '3 'u stu.uottL|nB snunqqng pue 'urq 'u erprurJJrltng
lepruuroul(O repro pepuarur aqr ruor; 'ds 'u naqcuput punpal&o3 pue'ds 'u '3 'v s$ue
-?qsotqs snut.oapqso,tcls '':ureI 'u aeprurJJa?qsoJrls "ds 'u '3 'u 4pa|suanb snuuctipalsuanl
''ure; 'u eeprurnuparsuan| '(rcarsuan|) nqqvutv snunoaqq"u,ty'.ep:urstosl rapro er{l
uro-r; (roruol) uafuaquulqrs ,,snuuroslr" puE (xa'r'rrry) nuttottqvsvq snunoppl?J :apnlr
-ur snsrrneD pue EaurJJ'rr.re8pg;o spag oJnruouue ossog aqr uro{ sprourJ3 :lJ"JlsqV

. N - . spa q of, 'ruoruru' os sou rrs s?r., #:ftHrw ;Til,tjt ; ();Ir ; .';:ff*u, H:?.,lf

rxal aqt ur selger Z pue sarn8r; 9 qll/N

p?rSurua-I'ulqsnrply'C'A

dg

l g6, I raquarda5'r:eSrrnrg097-gezz9tI
'qqv'ruoEIEd'loeC' qf 'N

aa

sPag of,rtruoruruB ossou srssBr-I aIPPIW eql ruorJ sProurrJ



236 V. G. Klikushin

Middle Liassic ammonitico rosso rocks particularly are interesting, because
they are commonly crinoidal limestones that yield a rich and peculiar crinoid

complex from which many groups of Mesozoic and Cenozoic crinoids are derived.

2. Material

The type material for the present study is kept in the Structural and Marine

Geology Section of the Leningrad Mining Institute; it comes from three locali-

t ies.
1 .  Caucasu ' s ,  Sou th -Eas te rn  Geo rg i  a .  La rge  red  c r i no ida l  l imes to -

nes are found in Middle Liassic vulcanogenic rocks. Such layers exposed at the

outskirts of Shrosha contain a diverse Pliensbachian fauna including crinoids
(Tables 7 and2).

2 .  Cr imea,  Cent ra l  Mounta in  par t .  L imestone o l is to l i ths  o f  0 .5  to

100 m in the middle of Taurian Formation in the Bodrak, Alma and Salgyr River

valleys contain aLate Triassic, early or middle Liassic fauna (Munnrov, 7960;

SHnrruov,7969; Asrernov41972). The Middle Liassic l imestones are com-

monly crinoidal (MorssnEv, 1925; FpooRovt cn, 1.927; Vastlteva, 7952; Sorna-

rov, 1955; CHnRNov, 1981 ; SrnvrN et al. ,  1983; see Table 1). Liassic crinoids were

found by the author in a pink limestone block in the Ammonitian Ravine at right

bankof theBodrakRiver(,,Bodrak-1" inTable 2), inayel lowish-grey crinoidal

limestone block on the northern slope of Patil Mountain south of Trudoliubov-
ka, Bodrak Valley (,,Bodrak-2" in Table2) andin red biogenic limestone olisto-

liths near Petropavlovka south of Simferopol, Salgyr Valley (,,Salgyr" in Table
? )

3. B ul garia. Red argillaceous limestones with a rich Middle Liassic fauna

are known from the sububs of Kotel, where crinoids have been found (Table 1)

by T. S. MnNcHEv (,,Kotel" in Table 2).

3. Taxonomy

The order taxonomic scheme of the Pentacrinida used here corresponds to

that supplemented by H.'W. ResrurussEN (1978) and KrrrusHrN (1982).

Y. A. AnENot's (1,974) taxonomy for the order Cyrtocrinida is accepted with

the suborders Cyrtocrinina Srevsnrs-DoRECK, 1953 (short-stalked forms; theca

consisting of radials); Holopodina AnsNot ,1974 (non-stalked forms; theca con-

sisting of radials and an indivisible basis) and Hyocrinina RRsuussrN, 1978
(long-stalked forms; theca consisting of radials and basals). Two superfamilies

are distinguished in the latter suborder: Plicatocrin aceaZtrrnt,'1,879 (basal ring
indivisible; three to eight radials; one or two primibrachials) and Hyocrinacea

CanppNrrn, 1884 (nom. transl. hic ex Hyocrinidae CnnppNrrn, 1884; basal ring

consisting of three to five basals or indivisible; five radials ; two or more primibra-
chials). The Plicatocrinacea include three families: PlicatocrinidaeZnrw,1879
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Donrcr has now an established place in pentacrinid taxonomy (RnsMUssEN,
1978;Roux, 1978).
Distr ibution : UpperTriassic - MiddleJurassic.

Cb lado ctinas b asaltifurmis (Mmrn, 1 82 I )

Fig.  lA-C

l82l Pentacrinites basahifurrnis n. sp. - Mrrrrn,p.62,pl.2,fig.l-6.
l97l Chkdorinas.basaltrftr*it (Mrllrn). - Srrvenrs-DoREcK, 5.316-317,Abb. 1,2.
Lectotype: specimen f igured byJ.S.Mrl lsn ( l82l,pl.2,f ig.1); LowerJurassic, Pl iens-
bachian of England.

Description : Stem pentangular, rounded-pentangular or rarely round.
Columnal sides smooth, convex in proximal and straight in distal part of the
stem; feebly pointed tubercles sometimes found on the interradial corners of the
small columnals; radial sutural pits common; sutures serrated proximally and
smooth distally; large oval cirral sockets occupying the whole nodal height plus
lower supranodal and upper infranodal margins; sockets slightly deepened in
pentangular (proximal) nodals and strongly deepened in roundet (distal)ones;
cirral canal and fulcral ridge situated above socket centre; 13 to 18 internodals
(among 20 complete internodes there was one with 13 internodals, nine with 14,
four with 15, one with 16, four with 17 and one with 18); the drop-like articular
petals surrounded by crenellae, the largest of which are situated on the periphe-

ry-radius transition.
Dimensions (in mm): stem diameters 3.2to 6.8 in Crimea, 3.5 to9.7 in the Caucasus

and 3.8 to 10.4 in Bulgaria; columnalheight 1.0 to 2.0.
R e m a r k s : All available stem fragments have smooth external surfaces, cor-

responding to the subspecies Chladocrinus basaltifurrnis nudu.s (QurNsrror,
1852) (: Pentacvinus nndus ScHI-oNsecH, 1863). The transversal row of small
granules is characteristic for columnal of Cb.basaltifurmis.

In addition to Ch.basaltifurnis, other species of Cbladorinus have been
mentioned from Middle Liassic ammonitico rosso beds: Cb.tuberculatus (Mtr-
rrn), noted from the Kotel region (Beralov, 1905), is a Lower Sinemurian form
(mainly Caenisites turnerizone),while Ch. jurenszi (QurNsrror), discovered in
Italy(MTNEGHINI,1881), ischaracterist icfortheUpperToarcian.Theoccurren-

ce of Ch. cf.. scalaris (Gororuss) in the Shroshian limestone would agree with the
known stratigraphic range of this species. But none of the stem fragments in our
material or in the literatures (Nursurro 2r,7966) are comparable with Cb.scalaris
(Gororuss, 1833, pL.52, fig. 3). In most probability we deal with only one, bur
very variable species, namely Ch. b asaltifurmis.

Distribution: LowerJurassic,Pliensbachian(mainly,,{maltheusmargaritatuszone)
of Portugal, Spain, England, sweden, France, switzerland,rtaly, Germany, Bulgaria and
Turkey. Inside the U.S.S.R., the species is known from Crimea and the Caucasus in deposits
of the same age. A similar form was noted in the Liassic of the Soviet North-East (TucHKov,
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19461962; VonoNov Er CnrnnpaNov, 1953; Sers et a1.,7959; Penernrsov 6c Poruoorro,
1970; TucnKov et al., 1972).

M ateri al : 796 stemfragments (see Table 2).

Genus Isocrinus Mrynn in Acessrz, 1835

,, I so oinus* sch lurngergeri (Low oL, 1 8 86)
F ig .  1F,  G

1884-1889 Pentactinas schlumbergerin. sp. - LonloL, p. 100, pl. 141, fig. 8-10.
Lectotype: specimen figured by P. nr Lonrol (1884-1889, pl. 141, fig. 8); LowerJu-

rassic, Pliensbachian of France.
D e s c ri p t i o n : Stem pentangular or rarely stellate ; columnal sides straight;

transversal ridge bearing small granules in the middle of each columnal; rows of
small tubercules also along lower and upper columnal margins; sutures crenella-
ted; nodals larger than internodals ; small round cirral sockets placed near the up-
per nodal margin, are directed outwards and not deepened; cirral canal and ful-
cral ridge placed in the centre of socket; only 2 to 4 internodals ; lanceolar arricu-
lar petals surrounded by short crenellae; some forked crenellae placed in the ra-
dial zones.

D i m e n s i o n s (in mm) : stem dirmeter 2.2 to 3.9 ;columnal height about 1.0.
D i s tri b u ti o n : LowerJurassic, Pliensbachian of France, Crimea and Caucasus.
Material :  33 stemfragments (seeTable2).

Family Pentacrinidae Gnev, 1 842

Genus Seirocvinu.s GrsrEN, 1924

T y p. s p e c i e s z Pentactinite s sabangularis Mrctnx, 1821.
Diagnosis: Twoprimibrachials,thesecondbeingaxillar.Radialshaveshootsdirected

downwards along the stem. The stem is pentangular or rounded and very long (up to 20 m)
and consists of columnals of several orders, which differ strongly in height but have almost
constant diameters; short cirri pressed to the stem in an upward direction; internodals nu-
merous. Petals narrow, groove-like or drop-like and surrounded by numerous small crenel-
lae, with wide radial triangles being situated between the petals.

Remarks: AusrIN 6c AusrrN (1846) had established the genus Extracrinus

for pentacrinids with repeatedly branching arms. Later F. A. BerHrn (1898) has

shown that the rype specie s(Pentactinites bri.areu.s MrLLrn, 1821) was a synonym

of the Pentacvinu.s' type species (Pentacrinites fossilis BruupNnecH, 1804) since

both were based on the same specimen. P. DE LoRroL (1S84-1S89), however, con-

sidering Extracrinu.t as an independent genus, subdivided it into two groups: the

E. briareu.t group (i. e. Pentacrinus s. s. according to the present view) and the

E.subangularis grovp. T. GrsrrN (1924) established the genus Seirocvinu.s for the
latter.

The species of the genus could be divided into two groups according to co-
lumnal articulum patterns. In the first group there are drop-like petals and radial
triangles ornamented by tubercules or ribs; in the second, the petals are groove-
like and the triangles are smooth. To the first group one can attribute fourMiddle
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nas).U/ .Brrsr (1937)renamed the latter as ,,P.pon pecleii*,which was unnecessa-

ry because Lonror's and Por"rpEcrl's species belongto different genera.

The so-called ,,Pentaqinas (or Extracrinus) subangularis* ("cf. subanguhris"

or ,,aff. subangularei") with smooth radial triangles from Portugal (Lonror,

1890-1891), from Bulgaria (Berarov, 1905; BrRwot, 1934;NecHnv, 1968) and
from Caucasus (Nursurrozn,1966) belongto this species.

Distribution: Lower Jurassic, Pliensbachian (the Amahheus rnargaritatu.r zone
mainly) of Portugal, Roumania, Bulgaria, Turkey, Crimea, Caucasus and Indonesia.

Material : 139 stem fragments (seeTable 2).

Order Cyrtocrinida Srrvnnrs-Donncr, 1 953
Suborder Hyocrinina ResuussrN, 1978

Superf amily Plicatocrina cea Ztrr nt, | 87 9
Family Cyclocrinidae Srnvents-Donrcr, 1953

Genus Arnahb e octinus Krrrusurx, 1 984

Ty p. s p e c i e s : Apiooinite s amahh ei QunNsruor, 1 852.
D i a g n o s i s : Columnal articula covered by radiating ridges in the periphery and by we-

ak knobs, short ridges or ringlets in the central part.
D i stri bution : LowerJurassic.

Amahlt e o qinus amalth e i (Q urr.rsrnor, 1 852)
F ig .2A-D,3A-C

" 1852 Apiooinitesarnahhein.sp. - QunNSrEDr, S.6l2,Taf.53,Fig.25-28(nonFig.29-31
: Qaenstedtisinas qaenstedtin 8., n. sp.).
1858 Mespilotinites arnalrlei QunNsrEDr. - QunNsrnor, s. 198, Taf. 24,Fig.38-40 and 41
(basal ring) (non Fig. 41 upper part: Quenstedtitinas quenstedtin. B., n. sp.).
1876 Apiorinus arnahbei QurNsrror. - Qurwsrnor, S. 373,Taf.104, Fig. 88-100, 105s
(basal ring) (non Fig. 101-104, 105 upper part, 106-119 : Quenstedticrinus quenstedtin. g.
n .sP. ) .
1884-1889 Cychninus arnabbeiQuENsrEDr. - Lonror, p.4, pl. l22,fig.l-23.
1892 Aoochordooinus arnahbeiQuENsrEDr. - Nruuevn 6r Unuc, S. 3.
1936 Millerictinus amabhelQueNsrEor. - KuHN, S.239, Ta[.9,Fig. 14, 16.
1958 Cycloctinas amaltbei (QunNsrnor). - Srnvrnrs-DonEcr,S.445 and copies of QurN-
srnor's figures.
1984 Arnaltb eooinas amahh ei (QunNsrror). - KurusHrN, p. 79.

Lectotype : specimen figured by F. A. QueNsrror (1852, Taf. 53, Fig.27 and 1858,
Taf .24,Fig. a0); LowerJurassic (Pliensbachian) of Germany.

D e s c r i p t i o n : The basal ring is fairly low with a smooth and convex exter-
nal surface. The base of this ringis round, flat and smooth. There are five depres-

sions for the rasials on the upper side of the basal ring. These depressions are sepa-

rated by several sharp ridges extending from the axial canal to the periphery. The

small axial canal has apentagonal outline (the angles are interradial). The first co-
lumnal is high, bulbous and enlarged upwards. Other columnals are high,

smooth and sometimes slightly curved. Articula of the small proximal columnals
are ornamented by a few, coarse, irregularly situated radiating ridges. One noti-

ces short radiating ridges at the periphery and sparse ring-like ridges or tubercu-
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Fig. 3. A-C: Arnahheocrinusamabbei(A: IB-21-T,thearticulumof aproximalcolum-
na l , x10 ;B :JB-21-5 , thear t i cu lumofaco lumna l f romthemidd les tempar t , xg ;C :JB-
2l-6, the articulum of a distal columnal, x 7). D -11 : Quenstedtitinus qaenstedti (D : JB-
25-1, the first and the second primibracials from inside, x7;E : IB-23-4, the radial from
above,x8;F:JB-23-3, theradial f rominside,xS;G:JB-25-2, thelowerart iculumofase-
cond primibrachial, x 8 ; H : IB-22-1, the articulum of a proximal columnal, x 1 1).
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Shrqsb ae qinu s shro sh de nsis n. sp.
Fig.2 E-G, Fig. a A-E

The species has been named after the rype locality.
H o I o t y p e : theca No. JB-26-l (Leningrad Mining Institute), Fig. 2E-G.
Typ. locality : village Shrosha, Southern Caucasus, South-Eastern Georgia.
Ty p 

" 
b e d : LowerJurassic, Upper Pliensbachian, ,4 rnahbeus margaritatus zone.

D e s c r i p t i o n : The theca is smooth or finely granulated. The basals are pen-
tagonal, but sometimes have a rather irregular outline and are slightly convex in
small specimes and flat in larger ones. The basis of the basal ring is horizontal and
round or slightly oval. The stem depression is shallow in small specimens and
deep in larger ones. The radials are pentagonal and rather convex. The upper ra-
dial faces are horizontal and have a strongly pronounced muscular articulation.
The cup cavity diameter on the upper radial margin level is equal to a quarter of
the theca diameter. The stem is round or slightly oval in its upper part, with a
smooth external surface. Columnals are thin, with varying heights near the theca.
They are monotonous and do not become higher in the lower part of the stem.
The columnal articula bear on the periphery short, but coarse radiating ribs sepa-
rated from the margin by a narrow smoorh border, while afive-rayed symmetry
is expressed on the articula of the most proximal columnals by the presence of fi-
ve longer ribs corresponding to the interbasal sutures. The stem axial canal is
round and narrow. The root is crust-like.

Dimensions ( inmm):upperthecadiameterl l .9to13.0;thecaheight7.2to8.5;upper
widthof theradialsaboutT.0,heightabout5.O;upperdiameterof thebasalr ing 4.7to9.5;
stem diameter2.0 to 4.2; columnal height up to 3.0.

Distribution : LowerJurassic, Pliensbachian of Caucasus.
M ateri al : two thecae, 4 basal rings, 4 radials, 3 primibrachials and 98 stem fragments

and columnals (see Table 2).

Suborder Holopodina AnrNor, 1974
Superfamily Holopodacea Rorunn, 1 856

Family Eudesicrinidae BerHrn, 1 899

Genus Cotyle d,erna QurNsrEDr, 1852
C oty le derma rnanch eol n. sp.

Fig.4F

The species has been named in honour of Tnuoor-rus SrrreNov Me,Ncurv, a Bulgarian
geologist.

Holotype : thecaNo. IG-4-1 (Leningrad Mining Institute), Fig. 4 F.
Typ" locality : Kotel, North-Eastern Bulgaria.
Typ. bed : Pliensbachian, LowerJurassic.
D e s c ri p t i o n : The theca is irregular and conical, with the basis being much

more slender than the top. Accordingly, the cup cavity is wide and funnel-sha-
ped, with unknown radial constnrction. The external surface of the theca is
smooth, but sometimes shows weak concentric growth lines. Extremelly fine
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vertical hatching is observed on some specimens. The attaching disc is small and
flattened.

Dimensions (in mm): upper theca diameter 6.4 to 19.1; lower theca diameter 3.0 to
5. 7; thecal height without radials ll.6 to 17 .5.

Comparison: The new species resembles C.mil iarzs DrsroNccHeups &
DBsr-or.rccHAMps from the Middle Liassic of France, but differs from itbyhaving

smooth external surfaces and a more regularly conical theca.

Remarks : On large pentacrinid stem fragments several other settling pla-

ces of Cotylederrna sp. have been found (see Table 2), but due to their fragmenta-

ry nature, they have not been specifically determined. Cotylederrna sp. was also

found in the Rosso ammonitico of Turkey (Veolsz,l9l3).
Distribution : LowerJurassic, Pliensbachian of Bulgaria.
Material : 5 thecae (see Table 2).

Order Bourgueticrinida Slrvrnrs-Donrcr, 1953
Family Gutticrinidae n. fam.

Diagnosis : The theca is dropJike or ball-shaped and consists of radials and a proxi-
mal. The radial facettes are very small. The stem is round or slightly elliptical in cross section.
Columnal articula are covered by weak radiating ribs near their periphery.

C o m p ar i s o n : This family differs from Bourgueticrinidae and Bathycrini-
dae by articula with radial ribbing and from all other families of the order by the
absence of a basal ring.

Composition : One genus, Gutticvinus n. g.
D i  str ibution : LowerJurassic.

Genus Gutticvinus n. g.

Typ. s p e c i e s : G utticrinas guttifurru's n. g., n. sp.
Diagnosis : See the family diagnosis.
Rem arks : Radially ribbed articula are known in the proximal stem part of

Recent Porphyrocrinidae (Roux, 1977). This ribbing can be the primitive arti-
culum construction rype for the orderBourgueticrinida.

Composition : The type species only.
Di str ibution : LowerJurassic.

Gutticrinus guttiforrnls n. sp.
F ig .2H-L

The species name has been derived from ,,gt'tttan (Latin) = drop.
H o I o typ e : theca No. JB-28-1 (Leningrad Mining Institute), Fig. 2H,I.
Typ" locality: village Shrosha, southern caucasus, south-Eastern Georgia.
Typ.bed: LowerJurassic,UpperPliensbachian,.,{maltheusmargaritataszone.
Description: The theca is drop-like, widening upwards, with a rounded

uPPer part and a smooth external surface. The triangular radials are large with
slightly unequal sizes and narrow upwards. The radial cavity is very narrow and

Pentagonal (with radial angles). Small upper radial facettes form the pentalobate
ring; they are muscularwith aweakfilcralridge. The base of eachradialis slightly



ellqa'uronoq eqr uo stJa(go pJEr{ ot paJor{JuB rJJrJ Jo ,,a.ollrd" ? uo les prourJJ
srql 'ratatu?rp uals ot uorl?lar ur Suol Lra^ pue paoeds dlasolc era,t. rrrrr stl 'tuets

uorls pue (urur t ot Z) rapuals ? p?r{ ua&nqun1qrs Ds?tutuosTo 
'lsu.rluor uI

ssrtrl
-Ero[ Ip rsotule ur (asrn-sseur) ap,rard sureuter snuuro?elqJ erp rroJeraql 'sle^rr

ou perl snffinoppl?J qrlqao. ul'(S '3lJ rl reu rlunoJ) roo; Surrra8 roJ algurno^eJ

tsoru 'sradel.ratu,t. ruouoq-.rrau raddn eqt olur u,tlorJ aqt Surte,rala 'dlpcrua,r pas
-r?r lrJo sued purrxord a1rt1ao, 'rrrro dg;1astr Surqceu? ruouoq aql uo del rred urers

Ielsrp aqt : snp .ro; lunocc? plnoa, Iapou pcrSoloca 3uuro11o1 aql 'urars aqr qrr,t,
uosrreduror ur IIBrus pur pacrds dlaprrrl a.re snuaS snfl ur rrrrD 'relaurelp q urur

OI u?qr erolu pue qr8ual uI serlaru Zot I rlJ?ar sruels esoq,l. \nunopb1q3 snua8
a8rel aqr dg dpreu sesouaororg rrss?rT alpp$l w petuasardar are sprurrrosl

'palerJosse osp aJE (snutnotalsnua8 aqlJo sarcads snorJEA'3'a) ocrtruour
-rue osso)f aqr w luasq? sruroJ eJaqa. pue ('cra r(ueur.rag 'puelraztlu.S urequoN
'acuerg prrua3) punoJ tou sr sarJq ossoJ oJnruorurur oJeqnl'suor8ar uJequou
ur padolartap uolssnJrp repun xalduroc prourJJ aqr trqt elou 01 d;rssacau sr l1

'sarlr1?rol uEJrurJD aruos pue erSroag ur sdno.r8
Jarpo s? uoruruoJ sE tng'seune; lsoru ur sluauela Jounu uJoJ euruucodll 'Grct
'zsycvn : Ugt 

(fxcaarro4) da>1rn1 uJarproN ur auotserurT l?prourJf, f,rsser-I el
-ppI [ Jo tuauoduroo ur?ru eql osle ere snua8 prourrr srqr Jo suretuar aql ' 

,, I -{EJp
-og" ul sat?unuop snuulonas allqa 'araq,r"lftala aJEJ eJE sprurJJetuad JJqrO
'drrpcol 

,I->lerpog" aql ur punoJ uaag rou s?q tng (sarrlunoJ ueadorng uJer{tnos

Jo suoEres /(ueur uI puB (Z alqul aas) sn ot ua.ou{ sartrlEJol lsoru ur ruaprtard
sr 'aldurrxa toy'snuucopplclJ'saJuaJaJJrp puor8ar ssselaquazrau 3eJ? eJeql

'(S'3lD eurpodoloH pe{ptsun Sunsrucue pu?
ruruuco.(11 pa{l?ls parlr?tle dpur; (aeprur.rrosl pa{lcrs peqrcue ,(p.rerodurar
:dlaureu (sluaurala pcrSoloca ureru eeJqt Burpnlour'suor8a.r u,u.ou>l IIE ul r?lru
-rs.r(13ursud.rns aru ossog ocnruoruruv rrss?rT alpp114[ ar{t Jo sBunBJ prourr3

,(toloeaoaled pue r(qdertoatolqoale4'g

'(7 alqe; aas) aucaqr t : I?rrat?I I
'snsBJn?C pu? ?aturJ3 Jo u?rqJeqsuarlg (crssernf ra,r,o1 : u o r I n q r J I s r C

'sdnorS uels alqrssod are (S Ce t 
'NuHoy) 

latoy ruo.r; ' ds snur.tcu7 pue (g75, 1 
'a,aas

-sro11) EerurrJ uro.r;'ds snffinualf W'tln)wr.p uorl?JrJrluapr rrarp saIetu r{rg,le
'surro; aeJqr IF ur J?lrwrs sr uorlJrutsuoc uats 'srsuapqsotqs'S pue qpa$uanb'l

Jo esoqr qtua rarpeSor puno; ora,ra. sarreds srgr Jo surcrue1 : s{r?urag
'l'gotg'grq8raqecaqr:g'1(adfroloqeqlur)Burrsauace;prperraddnaqr;oraraurerpig'y 

O.
or8'€JetetuerpesEqleurrxord:7'9otZ'gr"leurarpEreqtrsarearS:(tuurur) suorsuaurg

'parJnuepr ueeq tou sur{ ruals eql '11punor? paoeld Suraq selrreqnl rr?r r{tr,u.
',r,oJJ?u drarr pue punoJ sr I?rrEJ IBrx? aql 'acEJ 

I?rulxord.re,u.ol aql uo uJas sl?A
-relw alq€azrs dq pel?r?das aft pu? draqdrrad eql sprr.^l,or oB sqrr Sunerpe.r uoqs 

I

'lean 
lEJe^aS 

'eAeJuoJ pue IE^o dlreau'ptuozrroq sr as?q purrxo;d aql 'sprura,

-url.op sa.orrru luurrxo.rd aql'xa^uof, sr aseq Surr lerpe.r aql 'spr?a,untop pe^rnJ

eszsPtq oJrrruo(uruE ossou aqr I'uo4 sprourrc



Fig. 5. Reconstruction of a crinoid community in the Ammonitico Rosso facies (the figures
to the right are the ecological tiers).
C : C o t! le derrn a, Ch : C h la d,o crinu s, I : . I s o uin u s o, 

Q : Qa e n st e dticrin u s,S : S e iro oi-
nr'ts.
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Fig. 6. A, B : Remains of Seirocrinas laeoisutasfrom the Tautian black shales (A : IK-l6-
1, the crown, x 0,6; B : IK-16-2, stems with cirri, x 0,6). Coll. V. A. Pnosonovsrv (Lenin-
gradUniversity). Foto byB. S. Pocnrnov.
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