ko EAAcis [eohoynic Exaipiiog Top XXVIZ, 561579, 1991 Bullein of the Geological Society of Greece vol. KXV/2, 561-579, 1991
Tlpoxud How Eraompovasod Zuvefipiov, Geooaovikn, Maiog 1990 Proceedings of the 5th Congress, Thessaloniki, May 1990

/A CONTRIBUTION TO THE PALEONTOLOGY OF ECHINOIDS:
THE GENUS ECHINOCYAMUS VAN PHELS. FROM THE SEDIMENTS OF
YUGOSLAVIA & GREECE (MIDDLE EOCENE TO RECENT)*

A. Marcopoulou—Diacantoni! and J. Mitrovic. = Petrovic 2

ABSTRACT

The authors of this paper have undertaken a study of the genus
Echimocyamus v.FH. from the Middle Eocene to the presant, coming
from the sgdiments of Yugoslavia and Greece. The purpose is: the
detailed record of its morpholagy, the presentation of the struc-
ture of-its systeme and its evolutionary course in relation to the
ecological conditions during the above mentioned time-span in both
areas.

EYNOWH

AavrtikeElpeEvo Tng =pyadlag authg €lval n psAgTn Tou yEvoug Echino—
cyamus v.PH. and to péoo Hokoivo péxpl  onpepd. MeAeTavTar el &n
npogpxdpEva and Tig anoegdsig: 1. ™G Miouykoaiaglag (M. Hokal vou
kgt M.Meiokalvou) kgl 2. tng EAAddoc (MiHekolvou wkar  Maetokal vou
—ghpepa) .AvapdpovTal TA PopeaAoy | kd. Ta sEEA KT EQ KAl Ta Narc a—
o1 koAOY | K8 xUpOKTRPIOTI kG Tou yévouc Echinocyamus.

I. INTRODUCTION

The firet appearence of tke genus Echinocyamus is pointed 1n
the terminal Upper Cretaceous gediments (Senanian) with the species
E.kamrupensis GUFTA (MORTENSEM.Th..1948}.

Echinocyamus extended eastwards throught the Tethys se&a and
appeared in a lot of areas 1n abundance from the Middle Eocene to
the present.

The recent species known living in the Mediterranean sea 18
E. pusillus (MULL.).

*TYMBOAH ITH MANAIONTONOM IA TON EXINOEIAQN : TO [ENOZI ECHINOCY-
AMUS van PHELS. =STA IZHMATA THI FIOYMKOINABLIAI KAL THIZ ENNAGAT
{(MEZO HOQKAINO - ZHMEFA).

1.University of Athens, Dept.Geology and Faleontolagy,
Panepistimioupoli, 15784 Athens, Greece.

2.Yniversity of Belgrade, Dept.Stratigraphy — Paleantolagy,
Kamenicka &, 11000 Beograd, Yugoslavia.
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Sy JELL S.EChd NOCY aAUS, Sakl D UEEd, @3 a0 1nder uf paleot

. AR edfetE WV DECaLuZE of 1hts variaty
e IO EPEN il BT AELINESE M E. 1745, |
tezst o+t E.pusillus (MUIL.L.}, coming from different |
Flioc=mes to recentm, has been usal (MANTZIE et al;l
18R Ll Splihadad Vadllgiving  theg: palectenper
during the above mentiorned times span.

Tat geEn. Echifceyamus ooruredd 1 m Yugnelavia 4in
Middks™ Eocens Anald el " odle Miocsne fhadenians ,
CCCUEENCE 30 Grssce
cene, Fliocene, Pl

mants),

whereas |
SEpbbplSphnawnpuptadays | 1= 10 the Middle
cene to recent (but not an Miocene

II. THE MATERIAL OF THE STUDY

Im this i1ovestigaticn & nomber of individuals COming
ruguslavia and Gresce from  yarious stratigesphical  <stages
determined,

1. In Yugoslavia f:g. 1

1.1, Middle Eccene

The oldest atives or Echinocyamus in Yugas!f

came from the Middle muetone of bthe city Sutivan (48
Brac™, Filg.lat, Th= SpEZi1ES are detsrmined : E.affll
(DESM. . E.cambonensis E.pomeli COIT. z2ng E.vasseuri

S 2 R

AUSTRIA

HUNGARY

Yiavoinsg

GREECE

~1ndings or Echinocyamus

) LAeElapd Brac” . Z.Dalmatia.
1.2. Liburian Strata
In the mid-way of the 3res of Ualmatia (fi1g.!,20 CHORO
3. and FOMAR, J. 12700 reconnized  the speciese E.affinis (DE
iptn tRe Linurian strata living Below 'Re linestone with Alv

¥ Fhe Mirddle Literisac. The 1ndiwtduale aor thise lacality have!
Emllowing dimenslaons @ lengrn: 7mm , wildths s, Smm.

562
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Fi1g.2. The species af Echinocyamus fram tne Midadle
Focene of Yugoslavia .a—-d @ E.affinis (DESM.I:
2=} : E.cambonensis COTT. : 1-o : E.pomel:ir COTT. :
p=t : E.vausseri COTT.

1.3. Middle Miocene
Fram a material of:-the Middle Migcene (Badenian) sadiments ot
Serbia (fi1g.ls) (erxact  locality 1s not EkEnown) the fallowing
zpecies werez determined : E.pusillus (MJLL.) ana E.pseudopus:illus
COTT. (Fig.3}.

0o¢" - Tunua MewAoyiag. A.MN.O.



Fig.3. E.pusillus (MULL.) (1,2) and E.pseudopusillus COTT.
{Z2,4) of the Middle Miccene (Badenian) sediments
of Serbia, %X5{ a.c.e,g & oral view ; X3 ; b.d,t.h :
praofile , X3i.

2. In Greece (fig.43)
2.1. Middle Eocene

Echinocyamus affinis (DESM.) is recognized into the neri-
tic sedimentation of the Klokowa unit (village Rhiza.fig.4,) with
planctoniz Foraminifera of the Middle Eocene (Upper Lutetian-early
Friabonian) (after FLEURY, J.-7. 198€Q). This species is very
well conserved and abundant in the black (bitumen) limestone of
this unit.
The dimensicons of this species are
Lenght : 10 mm, width z % mm., height : S mm (fig.3).

2.2. Pliocene p

The occurence of the species E.pusillus (MULL.) 1n the
pliocene marls of the locality Ag.Marina (1sland Aegina. fig.4=z) iS
well known (A, MARCOFOULOU-DIACAMTONI. 1947, p. 379.3%8) (Ffig.&).

E.pusillus (MULL.) 1s mentioned fram the plioccene sedi-—
ments of the island Rhodos (fia.4=) (1in A. MARCOPOULOQU-DIACANTONI,
1967) .

In the rich Neogene Fauna of the region Falekastro (Zkm S
Neapoli city, SE Feloponnisos.fig.4a.), consisting of conglomerate
and sands collected by N. SYMEONIDES, we determinate the presenceé
of the species E.pusillus (MULL.). !

Wneiakr BiBAioBAk
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in Greece.
2.1sland Aegina.
{Neapaolis,

Fig.4. Locations of the findings of Echinocyamus
1.Rhiza village
J.1sland Rhodos.
Peloponnissaos) .
&4&.Korinthaos canal 7.Ireon.
9.lsland Karpathos.
11.Island Agistri.

13.Rio-Antirmio.

oT10G" - TpApa Mlewloyiag. A.M.O.

(Unit Klokova).
4.FPalekastro
S.Neapolis Vion.
Island Pyrgoussa.
10.Island Armathia.
12.Island Crete.



Eygad;

2.3u
In
s08,.fig. 4m)

E.affinis

plate.
plate=.

thea

species E.pusillus

FERAUDREN (1947)

the

stage (A.
RICHTER

(DESM. )
a.fboral face with the apical system,

b.0Oral face.

Flio-pleistocene
sediments
consisting

af

(MULL.Y was

confirms

fram klohova

Stippled

By, mar ly
determined.

19771,

dmit

In

that the sediments
city of Meapolis belong to the calabrian stage and this data=
tion based on the characteristic fossil
believe that the sediments of Meapolis are of the Flig-Fleistocene
MARCOFOULOU-DIACAMNTOMI ,
(19740

Arctica

the

(Millage Fhizal.

m.madregporite
Interambulacral

af the region Neapolis Vian
ar

islandica

sams
found the species E.pusillus (MULL.).

in Bbm WNW

{5E Feloponni=
sandstone and sands

the
of
We

sediments

In the sediments of Flioccene and Fleistocerne of the 1sland

Agistrit
(MULL. )
The

dimensi1ons of

the following (L = lerath, 1 =
E.pusillus (MULL.) : L = 1Zmm.

hyL o= 0,22
E.circularis CAF. L = 24mm, 1

h/l = 0,25
REMARK : We consider that the
by COMASCHI-CAFRIA, i S 4 S e
E.pusillus (Mull!. becausze of
of 1ts ambulacra.

2.4, Pleistocene
A  great
1n the sediments

1s found

number

af

width, h =
1 = 10mm, h

= Zmm, h =

speciss
tawv.dlIv. +

Fleistacene

are recognized.
the species of the

tfi1g.71.
1siang fgistina

(Sl of the 1=2land Aegina,fi1g.4,,) the species
and E.circularis CAF.

fReight).
= 4mm. 1/0L
Imm, 1./L =

-9

im

of Greece (see table I.f10.45,4:0,4:2,3.7).

E.studer1i

[ E=RE

1ts dimemsions and

E.pusillus

areg.

= 3,37 3
i ]
t515M.* cited?

be s=vnonvmous to

the

l.Materi1al offered by the geologist D.Anastassiaagou.

development

of 1ndividualse of ths genus Echinacyamus
different

reglions

Wneiakr BiBAiod

Fig.o.

b.Ural

E.pusillus
Island ARegina.
face.

(ML . )

S
&.Aboral face.
c.Aboral

face K.

i

Fig.7. E.pusillus ‘MJLL.) ¥S.Flsistocene, Islana
Agistri. a.fboral view. b.lral view
c.0ral interior view.
[ L E
3 RETEIL}
S10NS KORINTHOS CANAL CAP IREON p o b E C A N I § § 0 S CRETE
F¥Ra0USIA KARPATHOS ARMATHLA
1NS| Lr v he 1L h/L|L® 1 R* LU hAL[L* Tt Rt /L RALLE MR LAL ML LM RN [V T o R
87 250,87 0,341 104 0,83 0,33}43 04 0,320,298 7 3 Q.87 0,37 10 74 0,900,409 & ¢ (0,88 0.4
10854 0,85 0,%00t0 93 0,% 0,30
usillus 7 & 2 0,831,30
L) 59 5 1.5 0,900
B3 3 | 1,85 0,30
u14 3 10,750,290 5 4 1,5 D.80 0,300 53,5 1,5 0.70 0,30
com, 41 1 0,750,233
ula- 12 2 v Q07?3 1 042
CAP. s5 7 1 0,8
Mater i) toaing From the locality Ag. Antomios (N.Crete, province Mirabeloul offered by N.Mourtras
{Thesis in preq).
0¢" - TuApa Mewloyiag. A.M.O.
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a b
T13.2. The species of the plerstorene sedimerts of Greece.
a.E.pusillus (MULL.} X1S. karinthos caral.
b. E.pusillus (MGLL.) ¥XS.Fyrgousss.

The specimens of Cap [reon (fig.4,7)and Fkorinthos
‘f1g.4,&! #rs cowerad (aboral amd or-al  face) by thick and.
tubarcles and the madreporite plate i= elevated.

In the specimgns of the 1sland Fyrgoussa‘(Fzg.4.3¥

cbeserved a number of 10-11 pores on the ambulacra I-I¥ and 12
cares on the ambulacera V. |
Corcerming ta the age af the sediments of karinthos cal
hey carrespand to Faleotyrrhenian {Mingel-Riss Interg
ceri1aodl after  FREYRER 1777, wheresas the sediments of Cap |

(Riss-wurm
SCHRODER (1975 .

are consildered as  MNeogtwrrhenian Interglacial per!?
afker RICHTER (1973 d
2.5. Pleistocene to recent
The <species E.pusillus recognized in &
' I with Corals, BEryozpans. Foraminifera etc., of the
nge operated at Riag-4ntirio canal=.
the spezimers have the following dimensions:
=2mm  (1/L,=0.37, h=Imm (H/L,=0,27)
1=4mm (1/Lz=0.84), h=L1,5mm (h/Lz=0,30)
REMARKS : The peristome 1s larger :27:1) tnan the periprcct, whieg
owal to circular 1n shape, cleoee to the margin  of the test Oﬁ_
third plate from the margin. Fecaus2 of the tubercu-lation allld
surface 0f the test became raough.
RICHTEFR (197%) mentioned the recent <species of
(MULL.?from the lake Youliagmeni. near the cap lrecn.

(tMJLL. ) 19

l.Mater1al offered by Frof. E.Davis'Agriculture University of
Athens.,
=

-.Material offered by the Sedimentoclogist Dr. 5. balpabis.

Wneoiakr BiBAI0BNK

568

3a 3b 3c

9. Pleistocene species of Echinocyamus fraom Cap Ireon.
1 - -
z circularis CAF.X12; (azaboral face:ib:oral facsa:

.E.;usillus (MULL.) ¥S;Z.E.pseudopusillus COTT.X73
E

c:profile!.

111. SOME MORPHOLOGICAL FEATURES OBSERVED ON THE GENUS

ECHINQCYAMUS
1. SHAPE OF THE TEST _ ) _ B
The body shape of the genus Echinncyamug. found in _n?t_
crops of Yugoslavia and Greece. has a variation 1in the- re.ad
i'wp- values af its dimensi1ons, leading to cylindrical an
o;m{d Fé;mﬁ in outline. elangate anteriorly (E.p52udapu51!1u?
EOTT. ¥ an the one hand, or subpentagonal usually el%1pgczd§
forrms (E.pusillus (MULL.? ) and circular Forms (E.circularis
AR he other hand (fig.9!.
CAF.iqon ;rEF?le the test 1s more or less flattened and 1ts
0706" - Tprua MewAoyiag. A.M.O.
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is  usua L. 1 Cives tli=n  Half of 1te length (tabl
low  drofile cold b ar gdapt=ticon giving &tabj
(RN EELR farlEe R gibkbel Foghy S sadigentzry substEata. o im mepaps g s
! The lgnoieus, fhicH ™l = felatively  low | dawn i=  more o G et LIL'E",THT ”T
LN rélhded in outling. This roundsd odtlinre mnight sug the s E‘puEllluf A B,
e Ecfipacyamus did not Hawe one partileular di;ECtian' [ L1y s wariabtian n the dims
l@cgmotyan, ai=ta ished - FoMERY (19°9) con-
Imtegrnalj supparts {pillars) have basn observed  in kol + GETHE 159 [@DF'tE he ngmlunﬁD:_NTi; - hLi T khe
spesimens. of the flgefiié [E&hinocyamus, giwing P the test' . E cio =1 M h1eqm of thz Echinocids understanding LEF - he
atest peEistance to the external fattbrs and differencist ig T =T = a1 tubes t
it from the other 4ernus (Fibularia) of the =ams Ffamily ( fin whrch they sre o Be sand
bulariidae) lackirng of pillars. : Inoouy epECim el d i
larg=r genital po £ Ehe
2. SIZE OF THE TEST I emale.

The size of the body for a great number of i1ndividuals of Eching:
cyamus ranges from minute forms (Imm)to elongated forms (1 Tmm) . 4, AMBULACRA - INTERAMEULARCA s nlates. They have ra
The predominant forms af Echinocyamus pusillus (MULL .3, The ampoularca are 1in biserisl Lolumﬁ of B f—f;a rh;: dor;r =
coming from the FPleistecene s=dimens of the i1sland Fyrgoussa (W of the pect:linesr form, open bopsrds Lhe tEmena{ PUFHILE, D:” ;ﬂ S
island Nissyros, Dodecanisgnﬁ. Greece) are relatively larger and £1ats ¢p thz ambitus.They have aleg small and circulsr to oblligue

ter than those from the other localities of both studied areas {Mea ally &—% ar 11 in pairs.

-4 . L5 _ _ . 3 . 2 rpatin
surments : Length (L)=13mm, width (1)=1imm and height (hi=4,Smm). [he interambulacra are compossd af two calumns  af dlt%_n 1 ?
plates evcept oarallv (at the peristomel where the firet i1nterambula

ates s X t
grum plate ie a singls and laraest ane.

3. APICAL SYSTEM '

The apical system is sometimes 10 a central position aborally
usually found on the anterior part of the test, rarelv towards tao
posterior aone. It is of the monobasal system consisting of the made
porite plate, pentagonal in shape with a single pare. At the edges
the madreporite plate 4 genital and 4 ocular :

5. INFUDIBULUM . _ . N
The infudibulum has the 3w apoaratus tAristoktle’s lantermn!.0Oral
& 1 almast -hgri:zo .1 and that’e why the rnfudibulum 15 not a=sep

pores have been observe 3.11,13),

Fig.10. Apical system of the Echinocyamus pseudo-

pusillus COTT.XIS. Strong tuberculation, Fig.11, Oral face of the Fig.12. Aboral face of the
female. Irean. E.pseudopusillus COTT.X20 E.circularis CAF. X1B.fe-
Shawing the fused auricles. male. Korinthos canal.

Kerinthos canal.
oT10G" - Tunua MewAoyiag. A.M.O.
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P o

“Eubpent
LY

&8 FrERIST UME
Tl pefeftme, Trellgtayel,y, [lakger ghan the periproct, cired

mal in outlinge 1= situated centrally on the2 aral fa

v LitElel sunken towardz the peristome.

Eghinpcyamus 1= bd-fewét 2nd mitropheags. It lives usually ipn

tively gragny sediments from which it feeds. 3

FArist

of internal supports of ths
correlated to the shape
lantern 1= &

FromEL . [H% 2 = 1 b
But Eh s8¢y fus 0 les at the d inte m

= he obse wved used auric I E.E\ of ra

—'”I ‘}.é Laet 1alized character. s ter WIFE . 1?66. |

S 3 (u hatrac - £ - NUREHAM

(F1g.11415, 1680, -

In Echinocyamus, the lach
s rharacter primitive

%. = FERIFROCT 3

The pecaproct laes on the oral face, posterior to the per
It 1 circulsr ar oval 1n outline, transversally smzaller “han
istame. ’

In the Eocens species, generally, the periproct is situat
to the posteriar margin, whereas in the Neogene species is in
distance between the posterior margin and the peristome. This
t=gr 1= not stable. betause 1in E.linearis CAF. recorded from the
Miccene (Badentan) of Foland (MACZIYNSHA, 5. 1977, p.197) the p
1s close to the margin., whereas 1n E.circularis CAF. and E.p
s1llus COTT. from the2 same locality and date, the position of
periproct 1% in the half distance between margin and peristome.
1t could be suggested that there 12 an evolutionary relation
these speci1es  of Echinocyamus (E.pusillds, E.pseudopusill
E.circularis; and that E.linearis CAF. 1 mare primitive th
cthers (An hypobthetizal linsage, fig.l17).

In the pleistoc=ne species the perioroct 1€ 1n the mid-di
between peristome and margin, as well as 1n the recent species can
observed, presanting a very large and circular 1n outline plfinr‘i

Fig.14. Echingcyamus
pusillus (MULL. XS,
Oral face. (Stippled.

8. TUBERCULATION :

There 1s a grest dersity and freguency of tubercles, coveri
the test of Echinocyamus. without range, but stongly developed. |
tubercles are slightly smaller than adapical ones. Thev are pe
and crenulate.

Fic.17. Detailed oral face of E.puﬁ:llus
- (MULL.) X20. Korinthos canal.

ps

IV. EVOLUTION OF THE GENUS ECHINOCYAMUS

An approach to the evolution of the genus Echinocyamus is bat
a rich material caming from Eccene to recent from Yugoslav
Greec® on one hand and from the literature on the other
(KIEF,P. 1965, 1967 HYMAM H. 1959, SMITH.A. 1984 etc.) The fo
ocbhservations allow us to have some consideratiaons about the eval
ary tresnds of the genus Echinocyamus

1. The dimensions : The most typical feature nf this genus s
very small test..The length fanterior - gosteriaor) in aour
varies fram Zmm to lTmm. After MORTENSEN T. (1948) the recent sp
reach the 20mm in length. The measurements of the Eocene
(1-89mm!show that the oldest =pecies of Echinocyamus. known
areas studied. are smaller than those of the Neogene (2-10
Fleistocene (2-13mm! and the recent ones (2-20mm).

2.The morphology : The speci== of Echinocyamus have not & gri
maodificatians in morphology during the Egcene-recent time-span. |

Only, some small mod:ficitigns have been observed on

a) nsions of roct : On the same species, coming _ _— ig.14. The lantern in
the Eocene. the periproct is smaller than the peristome and this @ Fig.1S. Pesition of the gu;xc_ E;iiLzEvEQU5 X22having
ference 1s wvery great. Alsa. the per:iproct of the Eocene specles les X12. Oral view from inter yramids expanded aboral-
larger than that of the Neogene aones. . ior, showing auricles (aj. ?Y large wings and large
ps. peristome, st. peripract. posterior pyramids.

Wneoiakr BiBAIoBNk oT10G" - Tunua MewAoyiag. A.M.O.
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~ ngiakn ocuhhoyn

BiBA1oOnkn

1< placed in
it B= occcurs in &
= 110, = _.'n ERRCITH r procl 1s
@:aﬁwhlle of th per iy

'E"r“»_gnn q%zt can be e
l; the shepe GF th est

lSqall,, Have
EnEe sLEeCleEs M

._.‘L‘:’l e
wher + m less moderately
oubtline.

: 1 = CCERE species, Mnown
have the aboral face absolutely sflat ¢ 1n the Neagerne and
pecies varies from the flattened to a2 little
species. It 1= difrficult to erplain this morphology to the fu
Summurizing., the modification of the dimensians, s well as ¢
tien &f the periproct, probably. are depended on the feeding
during the time. The miroho-functional analysis of the speci
e to coneider =2 probkably lineage of the 4 species : E
(MULL.), E.pseudapusillus COTT., E.linearis CAF. and E.circul

V. THE PALEOECOLOGICAL CHARACTERISTICS OF ECHINOCYAMUS

Concerning ko the kRabits and the life conditions of Ech
there are & lot of datz in the literature of Echinoids. :

Echinocyamus, E=larging to the family Fibulariidae lives,
zg 1ts represantatives, buried 1in ths ground. uswally n a mud
tam. So. t would be evplained faster MORTEMSEN, 1948 it
precence r= lv 1n the aquaria. where the wates is shal low,
able anviva rit: Ear  bBuesangs '

The sepeciez of Echinocyamus “ourd 1n ths Eccene limestane
1siand Brac” oslaviz!, whithout asny other accompagnied Fquna(
us £z zall th z2dimert "Limestone with Echinocyamus”.

The szme case occored 1m the clav sediments Middle Migcene.
nisn! of the asin Farytrica tn Foland. fpm=crdi1ng ta MACZ
§.11977,1979,1983) the scediments -
"Lumachelle with Echinocyamus".

1

plenty of Echinocyamus are

Soth these ecamples, from  ruooslavis and Foland.,  coul
= ined &= "ecoclogicsl  miehlest. anla, favoratle for these
Echircide, 1n Eocens ugeslavrar ang Migcsne (Folamna)d.

In Greescs, zuch in Eocerse sssdimesnts, as 1o P‘lornﬁe ard L
c2ne gnes bl Echinocvamus == pres “1zn ag
mi=d Faura. e Th =mC AN LD A =
zmans ths (Terh d v €
Foland erz.see =lso ALl et al.l

Echinocyamus pusillus 1: == gentr betusen
Tom INICTHOLE 1255 1n MORTEMSEM, 1745t MACI IS = lﬁaﬂ)

MACZYNSE A, S. riS7F d2scribhinga Echinacyamus +ram b2 Palandy
sidered that *he seimentation 20+ place tn 3 shallow  (10-20m)
saa af norms! salinifte

In the Meditavrranezm basin, & zubtropical fauna wit- arfin
from the Atlsmzic baswn = net a2 rare pheromencn  (COTTREAU
p.-1551. Alr=ady. Echinocyamus. == well as others Echinoids prase

great ententicn from Ezcene ta the Middle hMeogene. when the seas:
warm (Z0=0  at lsast). AL the terminal Neagene there 1s a dicr
disappearance of some spec:es of Echinolds due to the falling

temperature. from N to S, 1n the Meditsrranean basin. This chai

574

of the temperature resclts the migraetion or disappearances of  orre
spaECles.

COTTREAU (1917, p.157) mentianed that Echinocyamus, &5 2l as bthe
genera : Cidaris. Dodocidaris, Spatangus =nd Brissopsis would not be
used far the paleobathymetrical studies.

Fecent Echinocyamus pusillus MULL.) is a neritic speciles=
REMARKS:
Echinocyamus canrot be & good indicator of the depth, bscauss of

ite various bathymetriz 2isteribution ( COTTREAU. 1912) betwesa 20 &nd
1B2s m  (KIEF, 17&&). [t azcurs, often., 1n the sediaents wi1tn more or
less fine detritus, 1n the littoral areas of France.

It is important that the morphology of Echinocyamus 1€ of & hianly
5pec1a11 ation in relation to the adaptation to tne envirocnment and
the ways of life (MORTENSEN. 1?43:SZ0OREMYI, 15320,

The thin tests of Echimocyamus shows & life 1nto the mud,
the presence of the interior steleton (pillars) suggests & grest ag1-—
tati1on of the water.

The- fine spines, whithout differenciation. haves a rale orotective,
oppeosite to the agitation of the water. So. 1t is belisved that Echi-
nocyamus is not all the time buried. but sometimes comss from the tot-
tom to the surface of the ground.

VI. LIVING AND FOSSIL SPECIES OF ECHINOCYAMUS
OF THE MEDITERRANEAN BASIN
The number exact of the species of the genus Echinocyamus of the

Mediterranean basin 1= not well known, during the Eccens-recent time-
span.
Eocene 111 species (France, CCTTREAU, G.1589-182%
4 specige (Yugoelawvia,in the present psps:!
1 species (Gre=cs. in the present peger’
M.Miocene : 4 species (Foland, MACZYNSHFA, 5.1277)
Badenian 1 2 =pecies (Yugoslavia,in the pressnt paper)
Pliocene 1 T species (Greece, 1n the present papsr!
Plio-Pleistocene: 7 species (Greece, in the present paper!
Pleistocene 1 I species (Greece. 1n the present paper!

Recent : &4ll over the Mediterranean ses (E.pusillus
fMULL.! ) and E.Atlantic Oc2an, Indo-Faci<.c.
[t doeen’t gccur 1n AMErics waters (MOF7ZM-
SENM, 1948, p.1Bl:. The deepest recaoro <cv
s living specimen 1s 124m (Fed sea)

Note i The species of Echinocyamus a~ the Tetnvs
and Faratethhys for the Meogene sedimsnts
had been recorded by J. MITROVIC®-FETROVICS
and A. MARCOFOULOU-DIACANTONI 198& (Tethys:
11 species and Faratethys: 4 species).

010G" - TpARa MewAoyiag. A.M.0O.



P Wngiakn cuAioyn

Q
/ BlBhlﬂHﬁHn

UI C.0 ILNEL U S 1 D N S

N

10 coming fr
uguﬁlaV1a and Greece rcm } Eccene to
;s..r'e."s.en'r th ﬁoLlnw1ng pecies have besn determi H ol

:.1. ”rlkl‘(ugnslav:.a 'I:J'fl'u'l;

almatia) in
the sedlmentﬁ of Middle Eccene.

-E.pusillus (MULL.) and E.pseudopusillus
COTT., (Serbia) in the Middle Miccens
{Hadenian) sedimants.

‘From Greece :

-E.affinis (DESM.!) (Rhiza
1n the limestone of Upper
Friabonian.

—E.pusillus &MULL.) 1n the Fliccens {Rg.Ma—
rina Aegina, Felebashro, Agistri) : in the
Flio-Fleistocens Meapolis-Feloponizzos)
in the Fleistocene (&gistri, Pvrgoussa,
Armathia, Farpathes, Crete, Korinthos,
ar, Fio-Antimo),
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2. The species of the genus Echinocyamus ha.= besn ctudied
£rom morphological, evolutionary anmd palsoe-olooical po1Nt OF view.
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been observed 1n the speciss of Echinocyamus but anly =ome g&
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1. Ané Tnv MiouyxoociaBla :
a. E.affinis (DESM.), E.cambonensis COTT.,
E.pomeli COTT. war E.vausseri COTT.
(Butivan Tno viaou Brac’ kar daAuaxial
wdan o afipaTa Medow Havar vaud.
g. E.pusillus (MULL.) #o1 E.pseudopusillus
COTT. (ZzpBial pdaox 9z 1 ohuwata M2agouy MErow-
al vou (Bodewlou) .

2. Anc tnv EAMGSa :
a. E.affinis (DESM. (Flzg, evarnta KAaokoBgc)
ugga oz BrToupevioutoug agBEaroil soug A.NouTn-
olau - F.Mpiapnovi ou.
B. E.pusillus (MULL.) f{Ay.
sal wastpo Navaviag, wnalda Ayvlanpt)
Argiararvi vl L 2huaTe,
Y. E.pusillus (MULL.) (Nednoin Nakaviacg)
gz Miazio - MNisiatoraiviEd | ZApaTd.
5. E.pusillus (MULL.) (Ayklorpt. MNupyoloda, Ap-—
utera, Fle — Avtippio, kKaprasog, KEphmn. Fopiv-
s0c, Hpoiol péoa og MisioTorol vied 1 ZRpaTd.
l.-E.psoudopulillus'CGTT. (Kopiveoc, Hpalo,
Nupyouaa) pioa 9= NAZigToralvikd | ZhpeTa.
gr. E.circularis CAF. (Képiveoc,AyrlioTpr)
ga as Nizianokavikd 1 Zhpana.
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Mzrgrienvay To €1 8n Tou yévouco Echinocyamus and pop-

gEza i kTIEN KA1 AaAdI 001 KoAOY 1 KT anown

~Enianpévenke 0Tl U0 GSElc HETUBOAEC Sev €xouv npa-
pUws 1 ane To Hokalve pgxor alUERa. MiepEc uoppoio-
ylrec Srogapédc napaTnpohenkay, NOU OEEL YovVTdl 08
QIVYOAOY ! KED dUvEnKES.

~AfvETTr [ Areavr €BEAIKTIER 0€1 PO TEV NPOOS| Qpio—
givTHy S160v and Howarvo - JnusEpea.

T yévoc Echinocyamus Ssv &l vol -vogAdc el krnc No-
AaioBaeupsTpl ag, HMops! QUES va xENdigonolnes
yio Narogroeepuokpac! €c.
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