








AsterostomatidechinoidAntillasterfrom Azerbaijan

Figure3 Antillaster bagmanovisp. novo WAM 99.429;
paratype, A, aboral view, B, adoral view;
from ParadashGroup (Middle Eocene),
Daralik, Nakhichevanregion of Azerbaijan
Republic;xl.

sunken;width 8-9%TL; diverging anteriorly at
about 140°; long, 43-48%TL, extending to the
ambitus;distaliy open;with up to 46 porepairs in
eachrow; inner porescircular, outerporesslightly
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elongate,not conjugate; interporiferouszone
narrow, being less than width of pore pairs in
smallestspecimen(TL 89.5 mm) to slightly greater
in largest specimen.Posterior petals also very
slightly sunken; straight; slightly longer than
anterior,being46-52%TL; with up to 51 porepairs
in each row; nature of pore pairs and width of
interporiferouszone same as in anterior petals;
slightly wider thananteriorpetals,being8--10%TL.
Terminal ambulacrumplates of petals sometimes
occluded.

Aboral tuberclesrelatively sparselydistributed;
range in diameterfrom 0.8 to 1.6 mm in largest
specimen.Set in a densefield of miliary tubercles.
Fasciolesabsent.

Oral surface with moderately convex
interambulacralareasandsunkenambulacra.These
are very weakly sunkenambitally, increasingin
depth to relatively deeply sunken peristome.
Ambulacrum III deeply sunken throughout.
Peristomewidth 11%TL; moderatelycrescentic;
posterior of peristomesituated 30-35%TL from
anterior ambitus. Labrum strongly arcuate
anteriorly. Plastron length 24-34%TL, being
relatively longer in smaller specimens;width 17­
21%TL; gently convex.Episternalplatesabouthalf
the length of sternal plates,but episternaland
preanalplates combinedare longer than sternal
plates. Periproct inframarginal, transverselyoval,
width 12-13%TL. Adoral tuberculationslightly
more dense than on aboral surface; primary
tuberclesof more even diameter;up to 1.5 mm;
slightly smaller on plastron than on lateral
interambulacra;set in field of densemiliary
tubercles.

Ontogeneticvariation
While the partially weatheredand usually

somewhatcrushednature of the specimens
precludesany detailed ontogeneticassessmentof
the species,somedifferencesareapparentbetween
the smallestspecimen(WAM 99.429,test length89
mm), comparedwith the other, larger, individuals
(125 to 154 mm). The plastron in the smaller
individual is distinctly narrower,with a length to
width ratio of 1:1.77,comparedwith 1:1.27- 1:1.40
(n=5) in the largerones.Furthermore,the petalsare
slighty moresunkenin larger individuals,as is the
anterior ambulacrumon the oral surface. The
interporiferouszone increasesslightly in relative
width during ontogeny,being slightly narrower
than the width of the pore pairs in the smallest
specimen,becomingwider thanporepair width in
thelargestspecimens.

Remarks
Kier (1984)consideredthat thereweretwo species

groups of Antillaster presentin the Caribbean
region.Onehe characterisedby its possessionof a
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Figure 4 Antillaster bagmanovi sp. novo WAM 99.432; paratype, adoral view; from Paradash Group (Middle Eocene),
Daralik, Nakhichevan region of Azerbaijan Republic; xl.

large, very high, steep-sided test, with a flat ventral
surface and very wide petals. Species within this
group range in age from the Oligocene to Miocene.
Kier characterised the second group (which
comprises species ranging in age from Eocene to
Miocene) by the possession of relatively lower,
more elongate test, more rounded ventral surface
and narrower petals. In its possession of narrow
petals and relatively lower test with more rounded
ventral surface, A. bagmanovi resembles the second,
probably more primitive, group.

Antillaster bagmanovi can be readily distinguished
from all other described species of Antillaster by
virtue of its slightly sunken petals that have a very
narrow interporiferous zone, and orally possessing
a relatively deeply sunken ambulacrum Ill. The
only other known Eocene species of Antillaster are
A. arnoldi Clark in Arnold and Clark, 1927 from the

Eocene of Jamaica and A. albeari Kier, 1984 from the
Middle to Late Eocene of Cuba. The apical system
is less anteriorly situated in A. bagmanovi than in
these two species. Moreover, it has sunken petals
that are more anteriorly divergent and narrower
interporiferous zone. Although sharing slightly
sunken petals, A. bagmanovi can be distinguished
from A. albeari by possessing more anteriorly
divergent petals, very much narrower anterior and
posterior petals and interporiferous zone, more
vaulted test and deeper anterior ambulacrum on the
oral surface.

Like A. elegans Jackson, 1922 from the Miocene of
Puerto Rico, A. bagmanovi has an apical system in a
similar relative position, a little anterior of central,
and slightly anteriorly divergent petals. However,
the Azerbaijan species has slightly sunken petals,
narrower interporiferous zone, deeper anterior
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Figure 5 Antillaster bagmanovi sp. novo WAM 99.432; paratype, A, partial adoral plating, B, lateral profile; from
Paradash Group (Middle Eocene), Daralik, Nakhichevan region of Azerbaijan Republic; xO.9.
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Figure 6 Antillaster bagmanovi sp. novo WAM 99.429;
paratype, partial adoral plating; from
Paradash Group (Middle Eocene), Daralik,
Nakhichevan region of Azerbaijan Republic;
xl.

ambulacrum orally and narrower labrum. Another
species to possess a narrow interporiferous zone is
A. jernandezi (Sanchez Roig, 1952) from the
Oligocene-Miocene of Cuba (Kier 1984). However,
A. bagmanovi has narrower petals that are anteriorly
more divergent, a less vaulted test and four, not
three, gonopores.

AntilIaster bagmanovi can also be distinguished
from A. vaughani (Jackson, 1922) from the
Oligocene-Miocene of Antigua, Mexico and Cuba
(Kier 1984) by its narrower interporiferous zone,
sunken petals, deeper anterior ambulacrum orally,
narrower peristome and narrower plastron. A.
sanchezi Lambert in Lambert and Thiery, 1924 from
the Early - Middle Miocene of Cuba (Kier 1984)
has, like A. bagmanovi, a very narrow
interporiferous zone and slightly sunken petals, but
the Azerbaijan species has a more central apical
system, more anteriorly divergent petals that are
not so parallel-sided, and a deeper anterior
ambulacrurn orally.

BIOGEOGRAPHIC IMPLICAnONS

The highly disjunct Eocene populations of
Antillaster, with nine Eocene to Miocene species in
the Caribbean and one Middle Eocene record in the
Lesser Caucasus, suggests an originally widespread
distribution as far east as the Eastern Paratheys that
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contracted rapidly to the west in the Oligocene.
Whether Antillaster originated in the west or the
eastern parts of the orginal range is hard to
establish. Evidence from other echinoids indicates
that up until the Early Oligocene there was a
relatively free exchange of taxa across the Atlantic
Ocean, mainly in a westerly direction. For example,
Clypeaster appeared earlier in the Tethyan region
than in the Caribbean (Ali 1983). Likewise
Echinolampas first appeared in the Mediterranean
region during the Late Paleocene, but did not
appear in the Caribbean region until the Middle
Eocene (Roman 1977). Similarly Rhyncholampas first
appeared in the Caribbean at this time, although it
is found in the Early Eocene in France (Roman
1977). Comparable east to west migrations are
shown by Eupatagus (Roman 1970) and Maretia
(Roman 1977). Perhaps of more interest than the
likelihood of Antillaster forming part of this east to
west migration of faunal elements in the Middle
Eocene, is the fact that it disappeared from the
eastern part of its range so soon after. This may be a
function of its mode of life. Kier (1984) suggests
that, like living asterostomatids, Antillaster probably
lived on the top of the substrate, lacking features
associated with a burrowing mode of life, and in
relatively deep water, perhaps up to 800 m deep,
like living members of the family. Its disappearance
from the Lesser Caucasus may have been associated
with a shallowing of the sea as Tethys contracted
through the Cenozoic and a separation of the deep
basins of the Eastern Paratethys from deeper basins
to the west.

Figure 7 Antillaster bagmanovi sp. novo WAM 99.431;
para type, apical system plating; from
Paradash Group (Middle Eocene), Daralik,
Nakhichevan region of Azerbaijan Republic;
xIS.
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