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GENUS RHAETINA WAAGEN, 1882 (BRACHIOPODA)
IN THE UPPERMOST TRIASSIC OF THE WEST CARPATHIANS

(Fig. 1—23, PL. I—1V)

Abstract: The paper is dealing with three species of the genus Bhaeting
Waagen, 1882: R gregavia. R pyriformis and o new species, B hybensis
n. sp. Attentions is paid in detail to theie morphology. inner strocture, impres-
sions ol solt parts. steatigraphical and geographical distribution, similarities and
intraspecies variability, The paper sets out from the results oblained by the
study of structures from servial seetions of shells and ol statistic evaluation ol
dimensions of hundreds of speetmens.

In the chapter on eeology ol the representatives ol the genus ecological
features are discussed. Tollowing Trom morphology, ontogeny. preseevation of
shells, the occurrence in types of sediments and in associations of other organie
remunants. overgrowing of valves by commensalic animals, traces aller damaging
and healing of valves, These data are used in compiling the pictore of general
paleogeography of the territors under study.

Peswme: B craree asrop pacemarpusaer tpu suia pona Rhaetina Waagen.
1852: R. gregaria, R. pyriformis u noswmit sun R. hybensis n. sp. Tlonpobuy onu-
caHa UX MOp)OJOTHA, BHYTPEHHOE CTpPOEHMe, OTIeHATKH MATKMX dacreil T2ia, crpa-
THrpadudgecKoe M Teorpadiueckoe MECTOHAXOMKIZHHE, HeM I[IOXOKU M HeM OTjiu4a-
0TCA OT NpyTux Opaxionon, ¥ BHYTPEBUNOBAA H3MEHUYMBOCTE. ABTOpP MCXONUT H3
TAIHHBIX TMOAYHEHHBIX H3YHeHHEeM CTRPYKTYP L'EFI:HII LI].I'II-I(['IUB Pill(UBll[I H H3IM2HYHBOCTh
o CTﬂ‘l'}T.CT'}[‘{eCKDE\I}" UI'IPEJJ.QJ'I&HI—IID PZI.EMEPUB HECKONLKHX COTEH DHKICMILIADPOB.

B raase of skoairuu mpeacTaBHTENed pPona pasobpaHbl JKOAOTHHECKHE HEPTH,
HCXOIAUIME H3 MUPSI)OJIOFII”. OHTOTEHE3a, COXpaHeHHA B PI3HBIX THIAX CEAHMMEHTOR
M B AcCOUMALMAX NPYrHX OPraHM4EecKHX OCTATKOB, HApacTaHMA Ha CTBOPKax pa-
KOBHH OpPTaHN3MOB-KOMMEHCAJIOB, CJeics moppe:kienus i pyOuesanus. Bee aru
IaHHLIE CJAYMKAT I1AA BOCCTAHOBAEHHA Kapruubt obwmeil mageoreorpadun obmcaru.

The complexes of the uppermost Triassic in the West Carpathians. helonging mainly
1o the Krizna and Chot nappes. provide Tor much brachiopod Tauna not studied by
modern methods so Tar, Tn world literature this fauna has been also little treated only,
And it is only a thorough knowledge of velationship and alfinities of Rhactian and
Norian Taunas that ecan contribute 1o solving one of the most required problems of
Triassie stratigraphy — the question of the Rhactian — Norian boundary.

An interesting problem s also the interpretation of the vecularities o delimitation
of iving environments ol monotvpie assemblages of Rhaetina gregaria: of the hiological.

ceological and biogeographical reasons of the existence of so widespread monotonous
associalions in o wide zone along the noethern Tethys coast (g, 1),

The genus Hhacting: Waagen helongs 1o the sublamily Diclasmatinae, o blind
braneh of the Tamily Diclasmatidac, dyving out 1o the end of the Triassie (i, 2.

The material stadied s derived from bitumianons  marely Thimestones. marls. Trom
organaodeteital and Tine-grained 1o compact limestones, The heachiopod shells are very
well preserved in marly rocks, in rocks with o higher share of ealeite reervstallization

is more intense. gradoually bluering the details of shell wall structures up 1ooa trans-
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formation of the whole shell also with the filling into an aggregate of ervstalline
caleite.

The material was prepared by an electromagnetic vibrating needle or by common
preparation needle under the binocular microscope. The inner structure of the valves
and the structures of shell wall have predominantly been observed from celluloid peels
of oriented serial seclions.

The studicd material is deposited in the collection of the author in the Slovak

National Museum in Bratislava.
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IFiw. 1. Schematic representation of the paleabiogeography of brachiopod provinees in the

uppermost Triassic (paleogeography according to Smith A, G. et al. 1973, brachiopod
provinces of A. 8. Dagys (1970, adapted).

[. Systematic part

Oeder Terebratulida W aagen, 1833 (nom. Moore. 1952)

Suborder Terebratufidina W aagen. 1833

Superfamily Diclasmatacea Scehuehert, 1913

Family Diclasmatidae Sehunehert 19135

Superfamily Diclasmatacea Sehuehert 1915

Genus Bhaeting Waagen, 1832

Species typica: Rhaeting gregaria (Sucess. 1954), Rhactian of the Eastern

Alps.



GENDS RITAETINA WANGEN -’19

Diagnosis: Biplicate shell with smooth surlface. The loop is short, Tixed 1o the shell
bottom by septalial plates. which may but need not foem o septalivme The venteal valve s
without dental |1|.‘I1l':\-.

Desecripl ton: Small to medivme-sized caleareous biconvex punetale nonstrophic
biplicate shells with a variable outline (subpentagonal. heart-shaped-oval. elliptical and
almost civeular). The surlace of valves is smooth. covered with mdistinet growth-strine.
The anterior margin is steaight or hiplicate. the anterior comissure is straight. deepened,
plicate or suleiplicate. The beak of the venteal valve is short. almost upright. revealing
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the deltidial plates. The heak-vidges are indistinet. the Toramen is well developed.
permesolhyrid to epithyrid.

The venteal valves is distinetly  convex. without dental plates in the beak a
pedicle collar of up to tubular shape is developed. The muscle scears are not deep. the
valve wall is little thickened posteriorly.

The dorsal valve with low septalial plates. linked with the shell bottom nore
arely with a ridge-like septum. forming an indistinet Tow and wide septalium). The
septal ridge is low and short, often present only in the mosl posterior part of the valve
or entirely missing.

The brachial apparatus of early stages is of the shape of a centronelliform loop with
a high vertical plate of ventrodorsal direction. Adult individuals have a terebratuliform
loop with long crural processes, usually slightly diverging branches and a ventrally
strongly bent transversal plate. The anterior part of the hranches and of the transverse
band is notched with small spines.

pedicle collar
Grural plate

hinge plate

Fig. 3. Spatial representation of serial seetions of the shell of Rhaetina gregaria (Suess)
from the loeality of Bystro in the Velkd Fatra. Original.
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The genus Rhaeting Waagen includes the following species:
Rhaetina gregaria (Suess), 1854

Rhaetina pyriformis (Suess), 1854

Rhaetina turcica (Bittner), 1891

Rhaetina taurica Moisseiewv, 1032

Rhaetina robinsoni Moisseiev, 1947

Rhaetina caucasica D a gy s, 1963

Rhaetina beskessensis D agvs, 1963

Rhactina elliptica D a o v <. 1963

Rhaetina hybensis n. sp.

Stratigraphie vange:r The oldest representative of the genus, Rh. pyriformis.
has been described from Carnian deposits (e, g A. S, Dagyvys. 1963). In the Norian
stage il acquired a gradually larger extension. however, reaching the maximum of its
development in the Rhaetian. TI. Zugmaver (1830). G. F. Parona (1884) and
G. Geyer (1889) described representatives of Rh. gregaria from the Liassic of the
Fastern Alps. which statement. however. has not been confirmed later,

Geographical distribution: In Norian and Rhaelian deposits the genus
Rhactina attained an extension from the Western Alps through the Carpathians, Crimea.
Canecasus. Asia Minor as far as the Pamirs.

I. Blaetina gregaria (Suess). 1854
=
Fig. 3-10. 22, Pl 1-6)

Terebratula gregaria Suess 1854, p. 42, . 11, [ 13-15
Ooster 1863, p. 5, t. I, I. 1-6
Terebratula dipla Schafhiduitl 1863, p. 348, 1. LXX, I. 67-69
Terebraiula gregaria Quenstedt 1871, p. 418, 1. 50, f. 67-69
Zugmayer 1882, p. 10, v. I, . 1-11
Maas 1885 p. 23, t. 1. £ 1-16
Trauth 1909, p. 66, 1. 1L, f. 3-4
Goethel 1916, p. 111-116, 1, VII, f. 6-8
Rhaetina gregarin Dagvs 1963, p. 143, 1. XXI. £ 14-19,

The holotype of the species is from the Eastern Alps. the place of its deposition.
however. is unknown al present.

Material: 2212 individuals from various localities of the Krizna and Chot nappes
and the Klippen Belt.

Diagnosis: Subpentagonal, smooth shells, usually with an elongated posterior
parl. The length of the ventral valve is mostly 25—30 mm. the maximum width
approximaltely in the middle. The anterior margin is biplicate, the plicae reach the
first third of dorsal valve. often also more posteriorly.

Deseription: The small to medium-sized biconvex shells have a pear-shaped
to oval, rounded heart-shapped outline in the voung age. later a subpentagonal one.
The maximum width of the shells is in the anterior third, later roughly in the hall
of the shell. At the surface of shell. covered onlv with fine growth-lines. one ventral
and two dorsal plicae appear in the adult stage. usually distinet in the anterior third
only. The ventral valve is as much convex as the dorsal one. the transversal dellection
is always lavger than the longitudinal one.

In ephebic individuals the comissure is four times dorsally deflected: on the sides
of the shell there are two insignificant lateral dorsal bends. alter their termination
in narrow ventral bends the comissure line gradually rvises lowards sharp bendings
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Fie. 4. Spatial representation of sevial sections of the shell of another individual of Rlacting
gregaria from Ihv locality of Bystro with a spicular partition closing the septalial cavity,
Original.

pedicie  toramen

Interal cavity

- — = - m—
Plate .

Fig., 1—3 Venteal, dorsal and Tateral view ol the shell of Bhactinag gregaria (Suess) from

the lm.nlll\ of Bastea in the Velka Fate, — PFig. 4. Ventral valve of Rh. gregaria with

attached shell of Diseina sp. Locality of Bysiro, — Figo 5—10. Dorsal and ventral valve ol

individuals of Bh. gregaria with attached valves of Atreta intusstriata. Loceality of Dystro, —
Fig. 7. Dorsal view of the shell of Rl wregaria from the surroundings of Vienna, The distance
on the abseissa at all individoals = 1 em.
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of the markedly suleiplicate sinus. The whole line of the comissure runs dorsally above
the hinge margin plane.

The sinus appearing at the beginning of the ephebic stage has first the shape ol

a dorsal plicate deflection; however, very soon a medial ventral deflection develops
and the sinus

is getting a characteristic sulciplicate shape: Only seldom the sinus

remains uniplicate up to adult age or does not develop al all.

s

septalial plate

crural plate

hinge plate
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Iig. 5. Spatial representation ol serial sections of the shell of the species Rhaetina gregaria

from the locality of Haveansky 2lab in Zadné Medodoly (Belinnske Tatry), Original,
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The ventral valve is most convex in the posterior hall. The delthvreium is not large,
the deltidial plates are partly coneealed by the umbo of the dorsal valve, the eardinal
area is indistinet. The beak-ridges are rounded. the beak projected. of various length,
however. in the most eases relatively short. The apieal anele is 70—95° The foramen
is eireular. permesothyreid o epithyreid. From the inner side it is rimmed by an
arch-like pedicle collar. The teeth are supported by massive bases. however, never by
dental plates (IFig, 3—6).

The narrow and long field of adductor muscle scars in the middle of the valve is
deepencd into the surface. 1t lies at the anterior end of long furrow-like tracks of
muscle sears. only little smoothed by callus filling. The medial ridge separaling both

pedicle foramen

septalial

hinge plate

—_—l imm

Fig. G, Spatial eepresentation of serinl sections of the shell of B, wresaria Trom the Toothill
belt of the MMps near Vienna, Orviginal,
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sears continues sometimes farther anteriorly and may be mistaken Tor o remnant of
the venteal median septum (IL Thaa s 183500 Inothe posterior part of the valve. on
the sides of the adductor sear teacks, are Tound trinngular diductor scars. laterally
from them are indistinet gonoglvphs, The pallioglyphs are linde distinet. the hranches
of vaseuln media are usually marked anteviorly from the adductor sears,

The dorsal valve is most conves approximately in the middle, its width is nearly as
great as its length, The hinge plates are narrow. indistinetly separated Trom the inner
socket ridges and crural bases. The hinge plates are high. of ateral direction, merging
with the margins of dental sockets into small bodies of the shape of isosceles trinngles,
The median septum of juvenile shells attains hall the length of the valve, in older
individuals getting gradually less distinel. changes into a short. indistinet ridae and
somelimes almost disappears below a cover ol deposited seconduey material, The
septalial plates are low. oblique to the central part of the valve, Their Tength does
not exeeed 15 of the valve length, sometimes  they  extend on the valve  as
inconspicuons. low ridges. they are fixed 1o the vitlve bottom usually al o certain
distance from the medial line. T have not observed the presence ol a seplalivim in
adult individuals of my material.

The erural bases are low. in the posterior parl resembling indistinet vibs ot the
surface of septalial plates. hecoming more distinet anteriorly. The erura are velatively
wide and flat plates. diveeted ventrodorsally, After a shorl anteriorly running seclion
they are bent ventrally. Torming long. hook-shaped  processes. The heanches of the
Beachinl apparatus are mueh thinner. running almosl parallelly inanterior direction
nearly to the beginning of the second thivd ol the valve: here they ten inlo postero-
venteal divection and converge towards the transverse band. The latter carries i the

median saptum ridge

crural process

Crus

Fie, 7. Reconstraetion of the cardinalian and brachial apparatus of a young individual of the
species Bhacting gregaria (Suess) from the locality of Bystrg according o sevial seelions.
Actual length of the dorsal valve is HGmm. Original.
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middle a ventrodorsally oriented vertical small plate. distinet mainly durving the voung
agrowth stages. 1 the anterior edge of the bendings of the heachial apparatus hranches
and on the tramsverse band the are small spine-like needies (Fig, 7).

In the middle of the posterior hall ol the dorsal valve there is o variously distine
lield of aductor sears: being rounded heart-shaped. divided by the median septun,
Distinet is sometimes also the diduetors sear between the dental plates. On the
sides of the musele sears lield two erescent=shaped areas of ovarian markings are Tound,
From the pallial grooves only the hranches of vaseular media are mostlv conspicnous
(Fig. 8).

Distribution: Rhactian of the Novthern and Southern Mps. West and st
Carpathians. Corsica. Apennines. “Rhactonorian™ of the Northwestern Caueasus. Alea-
nistan ... In the West Carpathinns the material was collected at localities in the Klippen

pedicle capsulla

wentral diductor scar
track ol adductor muscle

. . wasculum dentalium
ovarian markings

wentral adductor scar

v spondylarium

= v medium

-~ septalial lat
median septum " phate

darsal diductar scar

_ dor :
ovarian markings — dorsal adductor sear

vascula cruralin

vasculum myarium

w. medium

Fie. 8. ldealized  representation ol impressions ol sofl parts Gmvoglyphs, pallioglyphs,
sonoghyvphs) on cores of the venteal and dorsal valve of Bhe gregaria (S ve s s, Orviginal,
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Belt (Brané). in the Vysokd unit of the Malé Karpaty Mis. (Mt Vysoka near Vivrat),
Krizna unit of the Strazovska hornatina Mis. (Hireska, Vysoka near Gapel. Nozové
near Ciémany). the Mala Fatra Mis. (Lesnianska dolina valley, Trzinovo near Zizriva),
Velka Fawa Mis. (Bevieky mlvn below the M Boridov, Vadky near Jasenovo.
Turecky salad Chalet near Turceka, DBystey potok near Hubovia), Western Tatra Mis.
(W slope of the Velka Furkaska near Oraviee) in the Havean unit in the Belinnske
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g, O, Graphs ol quantitative representation of the width and length of the speei
aregariie Trom various loealities ol the Krizn:

s [

v nappe (on the vertical coordinate the number

ol individuals. on the horizontal one the size in tenths of milimeters. The graphs of monotypic

assemblages (loe. 058, 306) distinely differ from the populations of lagoonar areas, assemblages
richer in species (loe, 2200 241,
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Tatry Mis. (groove W below the Havean. groove W below the Zdiarska Vidla), in
the unit of Bujaci of the Belinnske Tatey Mis. (Kardolina) and in the Humenské
pohorie Mis. (Poribka., Okor.)) W. Goetel (1917) mentioned rvich localities of this
species from the northern slopes ol the High Tatras. Isolated valves and rare trans-
ported shells of this species are not uncommon practically within the whole area with
Fatra beds of the Krizna nappe although the zones ol the original biolop were
obviously narrow (Fig. 9, 10).
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Fig. 10. Qualitative and quantitative graphs of the width and length of shells of Rhaetina
gregaria from the locality Groove below the Zdiarska Vidla in the Belinnske Tatey. Dimensions
in tenths of milimetres.

Discussion: The individuals from the observed material agree with the specimens
from the foothill-belt of the Alps near Vienna, which were sent 1o me for comparison kindly
by Prol. H. Zapfe. Rhaetina turcica (Bittner) with an almost identical appearance and
character of plication has a wider anterior margin, less distinet sinus and much smaller
dimensions in the adult age. Rhaeting tauriea Moisseiev dilfers in having a less distinel
sinus and a plica developed on the dorsal valve onlyv. From the species Tradithyris gre-
gariacformis (Zugmayer) the deseribed species differs in the outline (development of
lateral lobes, posterior shift of maximuwm width, shorter and broader heak), size and o dil-
ferent structure of the eardinalin and hrachial apparaiuos,

2. Bhactina hiybensis n. sp.

(Fig, 1112025, PLOTE =60 100 1L IV 150
Terebratula gregarin Goetel 197, po LG, plo VI L5

Holotype: Specimen no, 48 (PLOIN 1-5) meowidth 26,3 e length of venteal
valve 1.0 mm. thickness 154 mm.
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Locality: The elassical loeality of Hyvbe on the right concave bank of the
meander of the Biely Vah viver 2 ki S ol the commuonity Hybheo “RKantorska pit™.
Stratum typiecom: Bhythmical complex ol black marls and blackish-grey

organod

ttal limestones. beds with the conodont Misiliiella hernsteint luppermost
Sevalian — Lower Rhactian .

Matevial: 137 individuals Trom the loeality of Hvbe.

Diangnosis: Relatively Leee elliptical shells, higly biconves, with o distinet sinus,

Maximum width in the middle of the shell, The plicae reach almost the hall of the dorsal
valve, the venteal |||i:'.'| HES hi;_fh as the |:1|.\I1'I‘iul' thied of the venteal valve,

Deseription: Medivm-sized to large shells (30—=40 mm long. Loeo nearly 2.5
times larger than Rhactinag sregaria from the eizna nappel. distinetly hiconvex 1o
elobular. the outline is subpentazonal. oval, sometimes o nearly cireular, The maximum
width is in the middle of the shell. only sometimes indistinetly shilted anteriorly, The
surface of the valves is smooth. with o a varions degres conspicuous growth-lines.
olten overgrown with commensalie organisms. On ephebie shells there are two dorsal
and one venteal plica. separated by two deep Turrow-like suler Trom the other surfaee
of the valve. The plieae usually begin from the middle of the shell (the venteal pliea
even more posteriorly but as distinet vidge-like forms they are 1o be seen in the
anterior third only, Sometimes they are poorly visible also in the posterior hall of the
.‘;Ill'lL

The ventral valve

sion ol [latness

s oas omuch convex as the dorsal ones the impr

of the dorsal valve s caused by the strong development ol sinus. The  transversal

deflection of valves is alwavs larger than the longitudinal dellection. The comissure

of adult individuals is only twice markedly hent doesally, The Tateral bendings aree

only ins anthv indicated in best case. the comissure line is only slightly dorsally
aised above the hinge margin plane. In the anterolateral region it sinks moderately
and then it immedintely starts 1o vise steeply dorsally. A the top ol rising at the
anterior margin it forms sharp dorsal sinoses. separated by oo median deep Told. The
sinus s thus of o distinetly suleiplicate shape. entively Iving velatively high above the
hinge margin plane.

The ventral valve is deepest approximately in the middle. Qs convexity is uneven,
The delthyvreivm s not lavge, the deltidial plates e uncovered. the cardinal area s
only little distinet. The heak-ridges are indistinel. more pronounced on the sides of
the apex only, The heak is short Tlat and Tow. the apieal angle 80—100°. The Toramen
is eireular. epithyeid, The pediele collar s collar-shaped o tobular. on the posterior
side of the Tormmen ollen :|[1]Il':il'i:|];1' from the inner valve surlace ||’”l;_". L1, The teeth

Plate 11,

Fiwe Lo Nenteal valve of Bl hgbensis spooo, with attached worme tubules, Locality “Viper pil™.

Hvbe, individual no, 250 — Fig. 2 Dorsal view of anindividual of Rl hygbensis sp.one with

tertologieal damaging of shell, indicated inoa distinet growth interval. Locality “Viper pit”,

Hvbe, individual noo 210 — Fig 30 Venteal valve of Bl hybensis spo ne with an altached
valve of B pyreifornis with cemented worm tubules and zoaria of hevozoan, Individual
woe 370 — Figo A Venteal valve of Bhe hybensis spo oo with attached worm tubules. Loeality
“Viper pit”™. Hybe individual no. 15, — Fig. 50 Dorsal valve of R hybensis. spo . with

i bevozoan zoarium in the anterolateral parte Tvhe, “Viper pit”, individual no. 36, — Fig. G
Venteal valve with attached  worm toubuoles and  cemented valve of a0 small hrachiopod.
Loeality “Viper pit”. Hybeo individuoal no. 35,
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are big and massive. with strong Leeth-bases. however. always without dental plates.
The ficld of musele scars is conspicuons and long, essentially similar 1o these ol Rh.
gregaria. The adductor scars are Iving belore the hall of the ventral valve. more
anleriorly than in the foregoing species.

The dorsal valve is deepest in the middle. often laterally extended. its width is
greater than the length, In the interior of the valve there are strong narrow hinge plates,
coalesced with crural bases into long plate-like triangular bodies, very extended at the
anterior margin. The septalial plates are fixed 1o the bottom of the valve relatively far
away from each other and from the septal ridge: a development of the septalium
I have not observed al my material. The median septal ridge is indistinet, wide, low
and short.

The erural bases ave low, projecting [rom little distinet ribs on the surface of the
hinge plate. The erura are wide and massive, rising hook-shaped into long apparatus
diverge arch-like (in contrast 1o the narrow loops of other representalives of the genus)
and converge again lowards a long and thin transverse band. On its anterior edge
and on the anterior edge of the bending of loop branches are small. anteriorly pro-
jecting spines (Fig. 12).

Discussion: The new species dilfers Trom the species Rh. gregaria in the size of shells,
in having a more distinet and narrower sinus, in the oulline of shells, development of the
pedicle collar and position of the foramen, the shape of cardinalia and a different course of
the loop. W. Goetel (1917) also noticed these dilferences: he even pointed to “numerous
transitions to Terebratula pyriformis”. Beside the similar shape of outline of some individuals,
however, there is a great difference between the described species and Rh. pyriformis and
many similarities originated due to the wide variability of the species Rh. pyriformis at the
locality of Hvbe (shape of the anterior margin, width of the hinge line, ete).

3. Rhacting pyriformis (Sucess) 1854
(Fig. 13-18, Pl. XXXXX)

The holotype of the species came from the Eastern Alps, the place of its deposition.
however, is not known at presenl.

Terebratula pyriformis Suess 1854, p. 41, 1. 111, [. 6-8
Terebratula horia Suess 1854, p. 42, . 111, 1. O
Terebratula pyriformis Ooster 1863, p. 6, t. I, f. 7-8
Zugmayer 1882, p. 11, t. I, f. 12-21
Bittner 1890, p. 278, t. XXVI, . 1
Goetel 1917, p. 117, v. IIL, [. 9
Rhaetina skirdaensis Moisseiev 1947, p. 79, . IN, [ 3
Rhaeting pyriformis Dagys 1963, p. 145, . XXII, f. 1-5.

Plate 111

FFig. 1. Venteal valve of Rh. hybensis spo no with attached worm tubules aud o bryozoan

zoarium. Loeality “Kantorskda pit”. Hybe, individual no. 33. — Fig. Ventral valve of Rh.
pyriformis (Suess) with cemented shells of Thecospira haidingeri S u e s s, Loeality “Viper
pit”, Iybe, individual no. 2. — Fig. Ventral valve of Rh. pyriformis with a cemented valve
of T, haidingeri and worm tubules [rom the loeality “Viper pit”, Ilybe. — Fig. 4. Ventral
valve of Rh. pyriformis with cement worm  tubules and zoaria of bryvozoan. Locality
“Viper pit”, HUvbe., — Fig. 5. Ventral valve of Rh. pyriformis with cemented worm tubules
and valves of T. haidingeri. Locality “Kantorska pit”, Hybe. — lig. 6. Dorsal view of a shell

of Rh. hybensis sp. n. with a cemented valve of T. haidingeri. Locality “Viper pit”, Hybe.
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Material: 1232 individoals Trom the locality of Hybe. 18 individuals Trom
localities of the Krizna nappe.

Diagnosis: Large biconvex shell with elliptieal outline and o fattened anterior margin,
. Sa iy ‘6 St 30 ok . ; Sl
Ihe sinus is [lat, plieate or indistinely suleiplieate. sometimes absent. The dorsal valve is
often [lattened in the median region.

pedicie collar

myophore
septal ridge

lateral cavity

septalial ? plate

crural plate
hinge plate

inner socket
ridge

tooth

crural process.

descending branch
af the loop

i, Ll Spatial representation of serial sections of the shell of Rh. hybensis sp. . from the
locality of Tyhe, Oviginal.
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Deseription: Large biconvex shell (length 30—40—50 mm, width 35—40 mm)
with a subpentagonal, more often. however. almost oval elliptical outline. with a
rounded trapezium-shaped or circular. moderately flattened anterior margin. The ma-
ximum width of shells is in the middle or shifted slightly anteriorlv. The surface
of the shells is smooth. the growth-lines indistinet: only in the gerontic slage more
conspicuous. Remarkable is often their equal distance and corre lability of their distances
from the beak of the valve of various individuals from the locality of Hybe: the
cause ol the origin of intervals in the growth of shell must obviously have been
common for all individuals. There could have been inner causes (achieving of onto-
genetic development stages. breeding seasons . . ). or of external character (alternalion
of cyelic annual seasons?) or a combination of both lactors: a similar regularity may
be observed also on the shells of other larger smoolh brachiopods [rom the Hybe
locality (Rhaetina hybensis. Zeilleria norica. Oxyeolpella oxye olpos .. .. Fig, 13).

The low plica is distinet only near the anterior margin of Iht- {imml vilves of
ephebic and gerontic individuals. More rarely it is divided by a shallow median suleus.
The plica never exceeds the anterior third of the dorsal valve, is usually shorter. The
anterior part of the ventral valves of individuals with a sulciplicate sinus has two short,
shallow furrows,

median septum

inner
socke! ridge
Suter

dental sochkat

Crural

baszis

Fig. 12, Reconstruction of the eardinalia and beachial apparatus ol Bh. hybensis sp. n. from
the locality of Tlvbe according 1o serial sections, Original.
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The ventral valve is a little more convex than the moderately flattened dorvsal valve,
The comissure can be in the posterior part slightly ventrally bent, from about the half
length of the plicate or slightly suleiplicate sinus. which is situated highly dorsaly
above the hinge margin plane. Even those adult shells. which are apparently without
sinus, have the anterior part of the comissure highly dorsally convex (Mg, 15, 161,

The ventral valve is most convex nearly al the beginning of the posterior third of
length. The delthyrium is not large, the deltidial plates are concavely arched. over-
hanging the umbo of the dorsal valve. The healkeridges are rounded. the eardinal area
is indistinet. The beak is thick. rounded. short. gently curved. the apical angle s
variable: 70—90° The foramen is large. civeular. permesothyrid to epithyrid. rimmed
by a pedicle collar from the inner side. particularly distinet on the dorsal side ol the
margin. The relatively long teeth are supported by strong teeth bases only.

The dorsal valve is less convex than the venteal one. its wansversal deflection is
larger than the longitudinal deflection. The narrow septalial plates are fixed 1o the
valve bottom at a relatively greal distance [rom each other. The lateral umbonal
cavilies are narrow. slol-shaped. The hinge plates coalesee with inner socket-ridges,
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Fig. 13, Correlation of growth intervals on shells of Rh. pyriformis (Suess) [rom beds.
No. NNXV and XXX at the loeality of Hybe according to the width of shell, indieated on
the vertical coordinate in tenths of mm. The numbers on the horizontal coordinate are inven-
oy numbers of individuals, Abbreviations: n. s, neanie slage. e, s. ephebie slage. g. s, gevontic

slige,

Plate 1V

Fig. =0, Venteal, dorsal. antervior, posterior and lateral view ol the holotype of Rhaetina

hybensis sp. n. (individual noo 48, “RKantorska pit”. Hybe). — Fig. 6—7. Dorsal and anterior
view of an individual of Bhacting pyriformis (Suess) from the loeality “Kantorska pit”.
Hvbhe.

The photographs of the individuals were taken in biological orientalion.
A the photographs by €. Chladovi
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with crural bases and septalial plates. The adductor muscle sears on the dorsal valve
are drop-shaped in outline, long {aboul one third of valve length) and relatively distinet.

The erura are strongly curved ventrally, massive. The brachial apparatus is relatively
small, the loop is short and wide: the short branches sently converge towards a
markedly bent transverse band (Fig. 19).

Discussion: The species Bh. cancasica, similar in size of the shell dilfers from the
deseribed species in the presence ol o groove in the posterior part of the dorsal valve.
Rh. elliptica with relativelly large elliptical shells with a plicate sinus has a wider umbonal
part of the comissure. The Torms which seem 1o be transitional” to the species Rh. gregaria
cannot be separated objectively from the range of variability of the species. which is very
wide in this species: varving the shape of the sinus (plieate to suleiplicate). the shape of
outline (pentagonal-oval 1o almost civcularl. the size of shell of adult individuals and other
features.

Distribution: The oldest finds are described from the Upper Carnian ol the
Northwestern Caucasus. in the Norian and Rhaetian the species is widely spread in
the Caucasus, Crimea, Carpathians and Alps.

In the West Carpathians the species is sporadically found in the Fatra Beds (*Car-
pathian facies” of the Rhaetian) of the Krizna nappe associaled with Rhaetina gregaria
together with the rare Austrichynchia ecornigera (Rusndei near Valaskd Beld in the
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Fig. 14, Geaph of width — length ratio of shells of individuals of Rh. pyriformis [rom three
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Strazovska hornatina Mts.. Bystrd in the Velka Fatra Mis.. at the northern slopes of
the High Tatras...). These individuals are characterized by small dimensions (length
25—35 mm) and a simple. plicate sinus. On the conteary. in the Hybe Beds (so
called “Kossen facies”™ of the Rhaction near the community of Hybe) of the Choe
nappe the individoals of this species are very abundant: their shells are large. with
an uniplicate and sulciplicate sinus (Fig. 200,

Iig. 15, Unfolded commisures of the species  Fig. 16. Unfolded commissures of Rh. pyri-
Rhactina pyriformis [rom bed NXXXII at the  Jormis from bed XXXV at the locality ol
locality of Hybe. The individuals have a tv- Hybe with an abundant occurrence of Rh.
pical plicate sinus. hybensis. A trend towards development of «

suleiplicatle sinus,

5 0 15 R no»n = at s 55

iz, 18. Ontogenetic development of length —  Fig. 17. Ontogenetic development of length —
width ratio of shells of Rh. pyriformis [rom  width ratio of shells of Rh. pyriformis [rom
bed XXXV at the locality of Hybe. Gene-  bed XXXII at the loeality of Hybe. Gene-

ralized. ralived,
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1. Ecology

1. Bemarls to the paleobiogeography of the region

The region of the West Carpathians was much diversified to the end of the Upper
I'riassic. Alhough our knowledge of the conditions in the Flysch Belt and Klippen
Belt is only fragmentary. it should be supposed that they formed together a region
with predominating continental sedimentation. Terrigenous sedimentation was predo-

septalial olate

ringe plate

Fig., 19, Spatinl representation of serial sections of the shell of Rh. pyriformis (Suess)
from the locality of Hybe., Original.
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minantly also in the larger part of the area of the Tatrides and Krizna unit — a
terrestrial, bolson-like area with deposition of the Carpathian Keuper. The influences
of this extensive arid zone were manifested also in the shallow-water near-shore zone
ol the more southern zone. the Cho¢ unit, with a sedimentation of shallow-water (to
supratidal) dolomites. Only in the southernmost. Gemeride area a typical marine
sedimentation dominated (Fig. 21).

The Rhaetian transgression, distinctly manifested in the zone of the Krizna unit,
caused extensive changes in paleogeographical conditions of the region. According
to up to present knowledge we may conclude that it proceeded gradually, with a
strong influence ol the relief configuration, in the shape of shallow basins and ridge-like
elevations already formed during sedimentation of the Carpathian Keuper. From the
beginning so conditions were created for a rich dissection of facies and development
of faunistic assemblages in this region. The flat. elevated. not flooded areas, according
to the depth of water horizon, were [lat plains. on which dolomitic erusts formed,
or near-shore marshes. (In inland. higher lving areas sedimentation of bolson type could
have continued.)
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Iig. 20. Varation graphs of width and length of the shell of Rh. pyriformis. 1t is obvious

that the first case represents an allochtonous aceumulation of shells, the other two ones show

a distinet disteibution of autochtonous populations. Locality of Hybe (the Roman figures
indicate the bed numbers).
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21, Scheme of the paleogeographical situation of the West Carpathians of the uppermost
Triassic. The black spots are nowadayvs preserved oceurrences of LBhaetian™ rocks in various
tectonic units. 1. Fmerged arens. 2. rigenous (limnie?) facies. 3. Facies of the brackish
zone, 4. Near-shore (littoral) [: i g s ol biostromatic plains formed by coral, sponge
and algal covers. 6. Lagoonar [acies in biostromes. 7. Detvital Facies of biostrome slopes,
8. Area without data on the tyvpe of sediments, . Basin acies. 10, Shallow-waler [neies
with influences of open sea. Original,

The arveas bordered upon extensive plains with unstable water regimen (Lhin bed of
water deiven by wind). where a detritus of sea animals was cjected by waves. In per-
manently inundated small depressions assemblages of lamellibranchs, wastropods and
calearcous sponges were living. AL the margin of the plain assemblages of corals.
hydrozoans and calearcous sponges developed in the Torm of unequable biostromatic
covers. Only a few of the isolated small platy and lentienlar bodies could have preserved
until present: the waving energy brought about breaking and washing away of their

material on the adjacent slope inclined towards a deeper basin. At the deeper outer

margin of the coral zone and on more protected surfaces inside of it a brachiopod
assemblage of Rh. gregaria was living, The relatively high enerey ol the environment
caused seattering of the valves of perished individuals over a mueh wider arca than
they originally lived in. At the detrital slope inelined towards the bottom of the basin
with muddy sedimentation erinoids were living in discontinuous zones. in places where
superficial waving did not reach and where they were supplied with nutrition by
currenls  descending from the water level (also the depth of these bottom parts.
however, could not have been more than a few tens of meters). The relatively great
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mobility of the bottom did not permit here attachment of such animals as brachiopods.
Finally. the muddy bottom of deeper depressions was obviously not suitable for the
life of Targer benthonie animals.

The data on living conditions in the region of the Chot unit are fragmentary only.
Also here shallow areas existed. alternating with areas of depressions. As the study
of the Hybe profile testifies. conditions for the life of the benthos were changing with
time. In the avea of this locality an extremely shallow-waler area may be supposed,
however. which was exposed 1o influences of the open sea more than the region
of the Krizna unit (oceurrences of nautiloid cephalopoda).

The oceurrence of Uppermost Triassic deposits al the Gostanova near Tisovee in the
Gemeride Trinssic rather resembles shallow-water deposits with o Tauna similar 1o thal
from Tlyhe. washed down in to deeper parts.

Fig. 22, Types ol the ]mm ary occurrence ol Fig. 25, Comparison of places of the growth
~I|:J|-. uf Ith. gregaria: in nest-like clusters ol commensalic organisms on shells ol Rhae-
in sea-foor {|[|IF{‘1~IIJII (loe. 119 Hireska in tina hybensis sp. n. from the locality of
the Strazovska hornatina Mis.. bed 7) and in Hybe. 0 = worms, b = bryozoans, ¢ = hra-
tnterstices of coral bunches (locality 108 in chiopods (Thecospira haidingeriana), lamelli-

the vallex of Patok near Istebné in the Mala heanchs (mainly Atreta intusstriata and bryo-
FFatra Mis.). zoans. Uriginal.
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2. Ecological characteristics of Bhaetina gregaria (Suess)

Small to medium-sized shells of the basic ecological subtype, attached to the sub-
stratum for the whole time of life by a distinetly developed pedicle. This species
therefore needed an environment with a hard substeatum or at least with objects
providing the possibility of a stable and fixed attachment. The environment of forma-
tion of the Fatra Beds with a mobile detrital bottom provided such a possibility only
in the near vieinity of the coral zone and on the bottom of more protected lagoons
in the zone of biostromes. These areas, where possible. were densely populated by
a monotypic assemblage of Rhaetina gregaria. The density of population required an
economically operaling current system of feeding the organism: this requirement was
fulfilled by separating the inhalant and exhalant opening and development of a distinel
sinus. Al individuals from dense populations of Rh. gregaria there are usually non
commensalic organisms: the organic suspension was completely utilized. Commensalic
organisms on shells of Rh. gregaria are found on individuals from lagoonar areas
(Bystrd), where the population was thinner, ils composition more variegated and the
substratum provided less possibilities for altachment (Fig. 22).

On shells of the individuals of the desecribed species sometimes traces of damaging
or irregular growth may be observed, evoked by being packed in dense groups of
shells, which often hindered one another from gaining nutrition also under normal
conditions.

Rhaectina hybensis n. sp.

The shells, although differing from individuals of the foregoing species in size, in
having a strongly developed foramen and pedicle collar. prove that they also were
firmly attached to the substratum for the whole life: in the oldest stage they were
obviously leaning on the umbonal region as testified by the absence of commensalic
organisms in this part of the valves. The individuals of this species were living on
a relatively soft but stabilized bottom with many possibilities of attachment to solid
objects. which. however. were gradually covered by sediment. Such a possibility of
attachment was suitable for brachiopods with a long, strong pedicle, however, bul nol
for animals dircetly cemented to the hard substratum. Such animals often grew on the
valves of the species Rh. hybensis, always suffliciently high above the sediment.
Frequent oriented growing (bryozoans, worms...). concentrated to the proximily of
inhalant openings in the anterolateral parls of the comissure and to the proximity of
the exhalant opening in the medial part of the sinus, indicates currents. evoked by
activity of the lophophore of the hrachiopod (Fig. 23).

Rhaetina pyriformis (Suess)

The similar mode of life of this species to that of Rh. hybensis vesulted inan
approached external shape of their shells. Interesting is. that the forms. the shells of
which resemble most the shape of Rh. hybensis (mainly a sulciplicate sinus), are found
in the bed with the abundant occurrence of the species (Fig. 15, 16). The larger and
heavier shells of the species Rh. pyriformis required more often leaning on the umbonal
part of the ventral valve. Some older shells could have been plunged also more into
the sediment: they acquired then a broad shape with a low, angular sinus and a smooth
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surface without the growth of commensalic organisms. The primary attachment by the
pedicle, however. remained undisturbed.

1. Conelusions

[. A material was examined, including representatives of the genus Rhactina
Waagen, 1882, coming lrom various localities of the uppermost Triassic in the West
Carpathians.

2. Beside the species Rh. gregaria Suess) and Rh. pyriformis (Suess) a new
species of the genus, Rh. hybensis sp. n.. was described. found at the loeality of Hvybe.
In the descriptions of the species the morphology, internal structure, impressions ol
soft parts, similarities and differences [rom other brachiopods, inner-species variability
and the sites and horizons ol occurrence are discussed in detail. The description sels
oul from the results of observation of shell wall structures based on serial sections
and from observation of wvariability according to the statistic evaluation of their
dimensions. More in detail was examined the material from 1 locality in the Klippen
Belt, 16 localities in the Krizna unit. 2 localities in the Choe¢ unit and 1 locality in the
Gemerides.

3. The chapter on ecology of the described species sets out from information.
following from the study morphology, ontogeny, preservation of shells, the occurrence
in various types of sediments and growth of commensalic organisms on shells and
traces after damaging and healing of valves. The informalion obtained with application
of these data is used in compiling the picture of paleobiogeography of ‘the region of
the West Carpathians in the uppermost Triassic. The description of the paleobiogeon-
graphy is completed by a sketeh map of the paleogeography of this region.

Translated by J. PEVNY

REFERENCES

BITTNER, A. 1890: Brachiopoden der alpinen Trias. Abhandl. d. k. k. Geol. Reichsanstalt,
Bd. 17, Heft 2 (Wien).

DAGYS, A, 5. 1963: Verchnetrinsovyvje brachiopody juga SSSR. Izdat. AN SSSR, Sibir. old.,
p. 1—=248, 21 p. (Moskva).

DAGYS, A. 5. 1970: Triasovyje brachiopody. Morfologia. sistema. filogenia, stratigraliceskoje
znafenije 1 biogeografin. Avioreferat (rotaprint), Novosib., Gos, Universitet, p. 1—43, Novo-
sibirsk.

GEYER, G. 1889: Uber die Liasischen Brachiopoden des IHierlatz bei Hallstatt, Abh, d. k. k.
Geol. Reichsanstalt. XV.. 1. p. 1—88. 9 pl. (Wien).

GOETEL, W. 1917: Das Rhiit und der unterste Lias der subtatrischen Zone in der Tatea.
Mitt. Geol. Ges., Bd, 0 (Krakow).

HAAS, 1 1885: Fiude monographique el critique des Brachiopodes rhétiens et jurassiques
des Alpes Vaudoisses, Mém. Soe. Paléont, Suisse, v. X1, (Lausanne).

IVANOVA, I A, 1962: Ekologia i razvilije brachiopod silura i devona kuzneckogo. minu-
sinskogo i tuvinskogo bassejnov, Trudy paleont. inst., 88, Moskva (Leningrad).

MICHALIK. J. 1973: Nové poznatky o charaktere vétu lokality Hybe, (New information on
the character of the Rhactian ot the locality near Hybe (northern slope of the Nizke Tatry
Mis., Slovakin), engl. summary, Geol. price, Sprivy G0, p. 197—212 (Bratislava).

MOISSEIEV, A, 5. 1932: O faune i flore trinsovyeh otloZenij doliny reki Salgiv v Krymu.
lzvestijn VGRO, v. 51, 39 (Moskva).,

MOISSEIEV, A, S, 1947: Plecenogije. Atlas rukovodjaséich form iskopajemveh Faun SSSR.
fed. L. D. Kiparisovaja), t. VI, Moskva.

OOSTER. H. 1963: Petrefactions remarquables de Alpes Suisses. Synopsis des Brachiopodes
fossiles des Alpes Suisses. Geneve of Bale,




?6 MICHALIK

PARONA. . I, 1884: Spora aleuni fossili del Lias inferiore di Carenno, nese ol Adrara
nelle Prealpi Bergamasche. Atti Soe. Ital. Sei. nat., XXVIT (Milano).

QUENSTEDT, I1. 1868—1871: Petrelaktenkunde Deutschlands. Abt. I, Bd. 1T: Die Brachio-
poden (Leipzig).

SCHAFTIAUTL, K. E. von 1963: Siidbaverns Lethaea Geognostiea (Leipzig).

SCHUCHERT. €. 1913: Brachiopoda. Zittel's Text-Book of Paleontology in Eastman’s transla-
tion, v. L, p. 355—420. fig. 526—636 (London).

SMITH. A. G. — BRIDDEN, J. C. — DREWERY. G. A, 1973: Phancrozoie world maps. In:
HUGHES N, I, (editor): Organisms and continents through time: A\ Symposium. Spee.
Pap. Paleont.. no. 12, VI, Svst. Ass. publ. no. 9. p. 1=334 London).

STEHLI, F. G. 1956: Diclasma and its External Homeomorph Beecheria, J. Paleont., v. 30,
No. 2 (Menasha).

STEHLI, F. G. 1965: Paleozoie Terebratulida. In: MOORE. B € Treatise on Invertebrate
Paleontology. p. T, 2. p. 700—762 (Lawrence. Kansas),

SUESS, E. 1854: Uber die Brachiopoden der Kossener Schichten. Denksehr, d. k. ko Akad.
Wiss.. Mat.—nat. Klasse. VIL, 1L, po 29 (Wien).

TRAUTH, G. 1909: Die Grestener Schichten der Usterreichischen Voralpen und ihre Fauna.
Beitr. z. Geol. u. Paleont. Ust. Ung., NNII (Wien),

WAAGEN, W, 1832 -1885: Salt Range Fossils, Paleont. Indiea, XL, 1. Tase. p. =5 (Cal-
eulla),

ZUGMAY R, T 1880: Uber rhiitische Brachiopoden. Jahrb. d. geol. Reichsanst.,, NXN. 148
(Wien).

ZUGMAYER, H. 1882: Untersuchungen iiber rhiitische Brachiopoden. Beitr. z. Paleout. Geol.
Ust. Hung., Bd. 1. (Wien).

Review by M. SIBLIK



