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Echinoids are locally common in certain units of the White Limestone Group, Jamaica. The upper Middle to Upper Eocene Troy
Formation (lagoonal palaeoenvironment) includes common clypeasteroids, particularly neolaganids. In contrast, the dominant echinoids
of the coeval Swanswick Formation (shelf edge setting) are oligopygoids and spatangoids. In deeper water, an upper Middle Eocene
horizon low in the Montpelier Formation includes clypeasteroids and cidaroid spines, although these may have been derived by
downslope transport. Nominal echinoid taxa are almost unknown from the Upper Eocene and Lower Oligocene of the island. The
Oligocene Lepidocyclina-dominated biofacies of the Moneague Formation (shelf edge) includes a fauna in which the spatangoids are
reminiscent of similar Middle Eocene settings, although not as diverse, but the oligopygoids are replaced by Clypeaster spp. The
shallow-water Miocene Amphisorites matleyi-yielding limestones of the Moneague Formation has yielded few echinoid remains apart
from clypeasteroids, particularly Clypeaster spp., but a reef fauna preserved in deeper-water chalks (Montpelier Formation) after
downslope transport retained a greater diversity of species. Faunas of the Oligocene and Miocene units have a distinct modern aspect.
However, the well-lithified limestones of the White Limestone Group do not favour collecting techniques that would enable accurate

determinations of diversity of echinoderms.
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Introduction

The rock record of Jamaica spans the interval Cretaceous
to Quaternary. The fossil echinoids of the island were
initially described by Amold & Clark (1927, 1934) and
Hawkins (1923, 1924, 1927). The monographic studies of
Armold & Clark were made outside a biostratigraphic
framework and it was not until Donovan’s (1988) study
that most Jamaican Cainozoic echinoid taxa were even
related to series. This study emphasised that the majority
of well-known fossil echinoids from the island were from
either the Eocene Yellow Limestone Group or, to a much
lesser extent, the fossiliferous units of the Upper Creta-
ceous. This original study was refined and expanded by
Donovan (1993, table 2), in which a summary of the
known echinoids of the White Limestone Group was
included, supplementing the original analysis with data
gleaned from new collections and the specimens of
McFarlane (1974, 1977a) in the UWIGM. With the nota-
ble exception of the Eocene Swanswick Formation (Dono-
van et al., 1989), even so recently as the early 1990s the
record remained sparse and patchy, based on relatively
few specimens and fewer localities.

I took up an appointment as part of the teaching staff
in the Department of Geology, University of the West
Indies (UWI), Mona, in January 1986, and within six
months had examined many of the principal Cretaceous
and Cainozoic fossiliferous units exposed in eastern and
central Jamaica. At this time I was persuaded by what I
had seen that the White Limestone Group offered little
encouragement for echinoderm studies; I had seen few
spines, no tests and considered the case hardened
limestones to be unpromising for most aspects of macro-
palaeontology. As Fortey (2000, p. 189) has noted re-
garding lithologically similar, albeit Palaeozoic, deposits,
‘Collecting fossils from great cliffs of former tropical
limestones can be a dispiriting experience, as your ham-
mer bounces helplessly off the intransigent surfaces. ....
You curse the fact that the limestone and [fossils] are
made of the same material, calcite, as you try to lever out
a block with your precious specimen somewhere in the
middle.’

That my preliminary opinion was proved erroneous, at
least in part, is principally due to the collecting efforts of
three notable individuals, each of whom has made an
important contribution to our knowledge of echinoids from



Figure 1 (above). Selected Eocene echinoids of the White Limestone Group, Jamaica.

1-3, 5 - Eurhodia sp. cf. E. rugosa (Ravenel, 1848) (with unidentified neolaganid clypeasteroid cemented to apical surface),
UWIGM 2764, Troy Formation, in apical (1), oral (2), posterior (3) and right lateral views (5).

4, 6, 7 - Agassizia inflata Jackson, 1922, BMNH E83643, Swanswick Formation, in right lateral (4), apical (6) and oral (7) views.

8 - Eupatagus sp. cf. E. antillarum (Cotteau, 1875), BMNH EE 6341, Troy Formation, apical view (after Donovan & Rowe, 2000,
fig. 4.1), x 1.3.

All x 1.5 unless stated otherwise. Specimens whitened with ammonium chloride sublimate.

Figure 2 (opposite). Selected Oligocene echinoids of the Lepidocyclina-dominated biofacies of the Moneague Formation (ex-
Browns Town Formation), White Limestone Group, Jamaica.

1, 5 - Clypeaster sp. cf. C. julii Roman, 1952, BMNH EE 5698, in apical (1) and right lateral (5, anterior towards top of page)
views.

2 - Eupatagus hildae Hawkins, 1927, holotype, BMNH E17664, apical view.

3, 4 - Clypeaster oxybaphon Jackson, 1922, BMNH EE 5690, in left lateral (3, anterior to left) and apical (4) views.

All x 1. Specimens whitened with ammonium chloride sublimate.
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Figure 3. Selected Miocene echinoids of the White Limestone Group, Jamaica. All Montpelier Formation unless stated otherwise.

1, 4, 5, 7 - Chypeaster sp., Amphisorites matleyi-yielding limestones of the Moneague Formation (ex-Newport Formation), BMNH EE
5718, in apical (1), right lateral (5) and partial oral (5) views; BMNH EE 5719, anteroposterior section of test (4, anterior to right)
showing depressed peristomial region and raised apex.

2 - Echinoneus cyclostomus Leske, 1778, Montpelier Formation, UF 38953, oral view of ‘crystal apple’ (Donovan & Portell, 2000),
x4.

3 - Brissus sp. aff. B. unicolor (Leske, 1778), Montpelier Formation(?) (probably Miocene), BMNH E17226, internal mould, apical
view (after Donovan & Harper, 2000, fig. 1A).

6 - Echinometra sp. aff. E. lucunter (Linné, 1758), Montpelier Formation, UF 68450, ambulacrum and interambulacrum, the latter

showing a well-developed coating of calcite crystals (Donovan & Portell, 2000), x 2.

All x 1 unless stated otherwise. Specimens whitened with ammonium chloride sublimate.

the White Limestone Group. The late Mr William F.
Schickler (Donovan, 2002), a retired engineer from
Cleveland, Ohio, was intrigued by small spherical fossils
that were common in the soil of his extensive property at
Pimento Hill, Beecher Town, parish of St Ann. Dr Jeremy
Woodley, then head of the Discovery Bay Marine Labora-
tory, UWI, on Jamaica’s north coast, was approached and
redirected Mr Schickler’s enquiries to the author. The
echinoid fauna collected from Pimento Hill, now num-
bering over 900 specimens (including cidaroid spines), is
undoubtedly Eocene as indicated by the very numerous
tests of the oligopygoid Haimea ovumserpentis gr.
(Guppy, 1866) (see Kier, 1967) and coeval spatangoids
(Figure 1/4, 6, 7), and forms part of the outcrop of the
Swanswick Formation. The initial report of the Pimento
Hill echinoids was of local stratigraphic importance
(Donovan et al., 1989), as this area had most recently
been mapped as part of the Miocene outcrop of the Mont-
pelier Formation (Henry & McFarlane, 1978). Mr
Schickler’s contribution to the study of Jamaica Eocene
echinoids is recorded by a species named in his honour,
Aguayoaster schickleri Donovan & Rowe, 2000. This
fauna is the subject of Ms Deborah-Ann Rowe’s ongoing
research at UWI.

Up until the early 1990s, only one echinoid, the holo-
type of the spatangoid Eupatagus hildae Hawkins, 1927
(see Figure 2/2), had been adequately described and
documented from the Jamaican Oligocene. Mr Hal L.
Dixon, then Head Technician in the Department of Geol-
ogy, UWI, commenced research in 1991 to examine the
diversity and systematics of the Jamaican Upper Oligocene
echinoids of the Browns Town Formation (= Lenidocv-
clina-dominated biofacies of the Moneague Formation
sensu Mitchell, 2004). The success of this investigation is
recorded in his M.Phil. thesis (Dixon, 1995) and related
publications (Dixon & Donovan, 1994, 1998). Adding to
the one specimen already known, Hal collected over a
thousand more echinoid tests, test fragments and spines;
he also found disarticulated asteroid marginal ossicles
(Donovan et al., 1993), ophiuroid arm ossicles picked
from sediment removed from the surfaces of echinoids
during mechanical cleaning, and a solitary comatulid
brachial ossicle (Dixon et al., 1994).

The Miocene echinoids of Jamaica, from the strati-
graphic interval that Ager called ‘the age of echinoids’
(Ager, 1993, p. 27), nevertheless have proved to be par-
ticularly intractable to the collector. Records of echinoids
from the Miocene of the White Limestone Group have
mainly been concerned with various clypeasteroids -
Clypeaster spp. and scutellids - which are apparent locally
in rock faces (Donovan, 1991), but which are only collect-
able in instances where they have weathered out on grassy
hillsides. Mr Roger W. Portell of the Florida Museum of
Natural History, Gainesville, has found reef slideblocks at
the Duncans Quarry in Trelawny (see below) that had
dropped down into Lower Miocene chalk deposits of the
Montpelier Formation. Although dominantly composed of
scleractinian corals, these blocks have yielded a fascinat-
ing fauna including brachyuran crabs (Portell & Collins,
2004), nautiloids (Portell et al., 2004) and echinoid tests
and test fragments preserved as ‘crystal apples’ (Donovan
& Portell, 2000) (see Figure 3/2, 6). These remain the only
complete or near- complete, non-clypeasteroid echinoids
known from the Jamaican Miocene.

Specimens used in the present study are deposited in
the collections of The Natural History Museum, London
(BMNH), the Florida Museum of Natural History, Univer-
sity of Florida, Gainesville (UF) and the Geology Mu-
seum, University of the West Indies, Jamaica (UWIGM).
The protocol of open nomenclature follows Matthews
(1973) and Bengtson (1988). All illustrated specimens are
from the White Limestone Group of Jamaica. Although
not comprehensive, figured specimens were chosen to
illustrate the range of preservational styles shown by
echinoid tests in the White Limestone Group. Except
where specifically stated, taxa discussed in this paper are
echinoids.

Stratigraphic distribution
Eocene

The greatest diversity of fossil echinoids known from any
stratigraphic unit of Jamaica is from the mid Lower to mid
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Order CIDAROIDA

Eucidaris sp.

Fellius? foveatus? (Jackson, 1922)

Histocidaris sp.

Prionocidaris cojimarensis (Lambert & Sanchez Roig
in Sanchez Roig, 1926)

> [

Prionocidaris loveni (Cotteau, 1875)

Prionocidaris spinidentatus (Palmer in Sanchez Roig,
1949)

Order ECHINOIDA

Echinometra sp. aff. E. lucunter (Linné, 1758)

Suborder CAMARODONTA, incerti ordinis

Gagaria? sp.

Incerti ordinis

regular echinoid sp. or spp. indet.

Order HOLECTYPOIDA

Echinoneus sp. cf. E. cyclostomus Leske, 1778

Order OLIGOPYGOIDA

Haimea ovumserpentis gr. (Guppy, 1866)

Haimea sp.

Oligopygus wetherbyi? de Loriol, 1887

Order CLYPEASTEROIDA

Clypeaster batheri Lambert, 1915

Clypeaster concavus? Cotteau, 1875 *

Clypeaster sp. cf. C. julii Roman, 1952

Clypeaster oxybaphon Jackson, 1922

> [

Clypeaster sp. or spp.*

Cubanaster sp. cf. C. acunai (Lambert & Sanchez
in Sanchez Roig, 1926)

cf. Durhamella cf. floridanum
(Twitchell in Clark & Twitchell, 1915)

Fibularia jacksoni Hawkins, 1927

Fibularia sp.

Tarphygus sp. cf. T. ellipticus Amold & Clark, 1927

Wythella sp.

neolaganid sp. indet.

clypeasteroid sp. or spp. indet.

bl Ealts

scutelline clypeasteroid sp. indet.

Order CASSIDULOIDA

Echinolampas altissima? Amold & Clark, 1927

Echinolampas clevei Cotteau, 1875

et

Echinolampas lycopersicus? Guppy, 1866

Echinolampas sp. indet.

Eurhodia matleyi (Hawkins, 1927)

Eurhodia sp. cf. E. rugosa (Ravenel, 1848)

>

Ryncholampas? alabamensis?
(Twitchell in Clark & Twitchell, 1915)%

cassiduloid? sp. nov.

cassiduloid sp. indet.

|




- 149 -

Order SPATANGOIDA

Agassizia inflata Jackson, 1922

Agassizia sp.

Aguayoaster schickleri Donovan & Rowe, 2000

Brissus sp. aff. B. unicolor (Leske, 1778)

Caribbaster loveni (Cotteau, 1875)

Eupatagus alatus Amold & Clark, 1927

> [

Eupatagus sp. cf. E. antillarum (Cotteau, 1875)

Eupatagus? sp. aff. E. attenuatus
Amold & Clark, 1927

Eupatagus hildae Hawkins, 1927

Schizaster subcylindricus Cotteau, 1875

spatangoid sp. or spp. indet.

>

N PSRN |
Incerti ordinis

irregular echinoid sp. or spp. indet.

X

TOTALS

11 | 22 5 1? 1 12 3 7

Table 1. Stratigraphic distribution of the echinoids of the White Limestone Group of Jamaica. Key: Tr = Troy Formation (mid Middle-

Upper Eocene); Sk = Swanswick Formation (Middle-low Upper Eocene); BG = horizon low in the Montpelier Formation (ex-
Bonny Gate Formation) (upper Middle Eocene); St = Somerset Formation (Upper Eocene); Wn = miliolid-dominated biofacies
of the Moneague Formation (ex-Walderston Formation) (Oligocene); BT = Lepidocyclina-dominated iofacies of the Moneague
Formation (ex-Browns Town Formation) (high Lower or Upper Oligocene); Nt = Amphisorites matleyi-yielding limestones of the
Moneague Formation (ex-Newport Formation) (Miocene); Mr = Montpelier Formation (Miocene) (stratigraphic nomenclature
mainly after Robinson, 1994, as modified by Mitchell, 2004); | = for ease of interpretation, regular and irregular echinoids incerti
ordinis have been listed separately; 2=the presence of E. matleyi in the Somerset Formation is unconfirmed (Donovan, 1994b);
* = provisional identification of one of the Clypeaster spp. of Donovan (1991); + = R. alabamensis is probably a synonym of R.
gouldii (B.D. Carter, written comm., November 2001). Data used in constructing this table derived from Dixon & Donovan (1998),
Donovan (1991, 1993, 1994a, b), Donovan & Portell (2000, research in progress), Donovan & Rowe (2000), Donovan et al. (1991)

and Rowe & Stemann (1999), and references cited therein.

Middle Eocene Yellow Limestone Group (mainly from the
Chapelton Formation) (Figure 1; Donovan, 1988, 1993).
Between the Yellow Limestone Group and the Eocene
formations of the White Limestone Group (Robinson,
1994, fig. 6.6) there is notable drop in diversity, although
continuing research has reduced this as taxa new to these
formations have been discovered (contrast Figure 4 herein
with McKinney et al., 1992, fig. 17.5). Palaeoenviron-
mental and taphonomic influences on this pattern were
discussed by Donovan (2001).

The Eocene echinoids of the White Limestone Group
were most recently reviewed by Donovan (1994a), in-
cluding determination of the broad palaeoenvironmental
distribution of major taxonomic groups. The available
specimens have permitted a ‘transect’ to be constructed
from a low-energy lagoon (Troy Formation) through a
high-energy shelf edge setting (Swanswick Formation)
into a deeper-water island slope palaeoenvironment
(Montpelier Formation). Echinoids are most diverse and
numerically most common in the shelf edge Swanswick
Formation (Donovan ef al., 1989; Donovan, 1994a; Rowe
& Stemann, 1999; Donovan & Rowe, 2000), based on the
large collection at the University of the West Indies made
from Pimento Hill, home of the late Mr W. F. Schickler

(see above). Oligopygoids, particularly Haimea, are com-
mon, associated with spatangoids and cidaroids (com-
monly as spines), with rarer cassiduloids. There is no
exposure at this locality per se, but echinoderms have been
collected loose from the soil and from dry stone walls.
Rather fewer echinoids are known from approximately
coeval units (Table 1). The Troy Formation, deposited in
a low-energy lagoonal palaeoenvironment, has yielded
over a hundred echinoid specimens, principally cly-
peasteroids with rare oligopygoids, cassiduloids and
indeterminate regular echinoids (McFarlane, 1974, 1977a;
Donovan, 1994a). In contrast, clypeasteroids are almost
unknown from the higher-energy, shelf edge limestones of
the Swanswick Formation, where the closely related
oligopygoids are common. Similarly, spatangoids, com-
mon in the Swanswick Formation, were unknown from
the ‘lagoonal’ setting until Donovan & Rowe (2000)
described Eupatagus sp. cf. E. antillarum (Cotteau, 1875)
from the Claremont Formation. Although recorded hith-
erto, the cassiduloid Eurhodia sp. cf. E. rugosa (Ravenel,
1848) from Jamaica has not previously been adequately
documented and is formally described herein (see below).
Donovan (1994b) described poorly preserved neola-
ganid clypeasteroids as cf. Durhamella cf. floridana



- 150 -

(Twitchell in Clark & Twitchell, 1915) from the Somerset
Formation, but this stratigraphic assignment was errone-
ous (Mitchell, 2004), the specimens more accurately
coming from the underlying Troy Formation. In conse-
quence, there are no undisputed records of echinoids from
the Somerset Formation (Table 1). That is, the
stratigraphically highest, shallow-water units of the Ja-
maican Eocene have, at best, only one unverified occur-
rence of fossil echinoid, although some echinoids from the
Troy Formation may be coeval. Thus, Figure 1 could be
refined to show a moderate drop in diversity from the
Yellow Limestone Group to the upper Middle Eocene of
the White Limestone Group (Troy and Swanswick forma-
tions, and the horizon low in the Montpelier Formation
(see below)) and a decline in the Upper Eocene (Somerset
Formation) to just one occurrence. Thus, based on avail-
able evidence, the main drop in echinoid diversity in
Jamaica probably occurred at about the transition from
Middle to Late Eocene. The next available diverse echi-
noids, in the Upper Oligocene (or, at least, high in the
Lower; Robinson, 2004), show notable changes in taxo-
nomic composition from the Middle Eocene.

Donovan et al. (1991) described a collection of small
tests and fragmentary remains of larger specimens from a
horizon low in the Montpelier Formation (=ex-Bonny
Gate Formation; Mitchell, 2004, appendix 2) of eastern
Jamaica and conformable on the Font Hill Formation
(Yellow Limestone Group), that should probably be con-
sidered a distinct lithostratigraphic unit (E. Robinson,
pers. comm.). Included benthic foraminifera suggest a
shallow-water environment, although, as the Montpelier
and Font Hill formations are considered to be deeper-
water units, derivation by downslope transport should not
be ruled out. Certainly, a deeper-water setting is supported
by the presence of isocrinid crinoid columnals (Donovan
et al., 1993, p. 127) and the occurrence of small complete
tests associated with fragments of larger individuals is
reminiscent of the Upper Pliocene Bowden shell bed of
southeast Jamaica (Donovan & Paul, 1998), deposited by
submarine mass flow in a deeper-water, island shelf
setting (Pickerill er al., 1998). Echinoids from this unit
include Eucidaris sp., Fibularia sp. and indeterminate
echinoid fragments, including both regular echinoids and
clypeasteroids. This horizon is considered to be upper
Middle Eocene.

Oligocene

After the relative richness of the Middle Eocene and the
Upper Eocene decline, the Jamaican Lower Oligocene
maintains a vanishingly small known diversity, although
the degree to which taphonomic influences can be sepa-
rated from the effects of Eocene-Oligocene extinctions is
uncertain (Donovan, 1995a, 2001). The Lower Oligocene
miliolid-dominated biofacies of the Moneague Formation
(ex-Walderston Formation; Mitchell, 2004) has yielded

only one identifiable echinoderm fossil, a partial test of the
camarodont Gagaria? sp. (Donovan, 1996). Mr H. L.
Dixon (pers. comm.) has noted clypeasteroids in cross
section in indurated limestones and fragmentary spines of
regular echinoids also occur locally. However, collecting
bias may be an important contributor to our ignorance of
Jamaican Early Oligocene echinoids, this part of the
succession having received little attention from macropa-
laeontologists.

In contrast, the high Lower or Upper Oligocene
(Robinson, 2004) Lepidocyclina-dominated biofacies of
the Moneague Formation (ex-Browns Town Formation;
Mitchell, 2004) is now known to contain locally abundant
echinoid tests and fragmentary remains of about twelve
taxa in the type area (Dixon, 1995; Dixon & Donovan,
1998). Most prominent among these are the three species
of Clypeaster, two of which are illustrated (Figure 2/1, 3-
5); all are known from complete tests and, in the example
of Clypeaster oxybaphon Jackson, 1922, from numerous
ambital test fragments. These species show some ecologi-
cal(?) differentiation and C. oxybaphon does not occur at
the same horizon as Clypeaster sp. cf. C. julii Roman,
1952; Clypeaster batheri Lambert, 1915, occurs in asso-
ciation with both of these species. However, apart from
Clypeaster spp., complete echinoid tests are uncommon.
Spatangoids show a moderate diversity (Figure 2/2), but
specimens are neither as common nor as well preserved as
Clypeaster spp. Regular echinoids are only known from
fragmentary remains, particularly the robust, thorny
spines of Prionocidaris spinidentatus (Palmer in Sanchez
Roig, 1949).

The Moneague Formation in the Browns Town area
has also yielded ossicles of other echinoderms. Prominent
amongst these are unusually large marginal ossicles (up to
10+ mm maximum dimension) of an astropectinid or
goniasterid asteroid (Donovan ef al., 1993; Mr C. Mah,
research in progress); I have noted similar ossicles in the
coeval Antigua Formation of Antigua. Dixon et al. (1994)
also documented indeterminate ophiuroid vertebral ossi-
cles and a comatulid brachial ossicle from these deposits.

Miocene

The Miocene echinoid fauna of Jamaica is particularly
impoverished in both diversity and number of specimens.
The Amphisorites matleyi-yielding limestones of the
Moneague Formation (ex-Newport Formation; Mitchell,
2004), deposited in a shallow-water setting and areally
extensive in southern central Jamaica (McFarlane, 1977b),
includes at least two species of Clypeaster (one species,
part of the Clypeaster rosaceus clade, is illustrated in
Figure 3/1, 4, 5, 7) and a scutelline clypeasteroid (Dono-
van, 1991). These are commonly found in well-lithified
limestones, making them difficult to study; specimens
found free of the matrix, weathering out on grassy hill-
sides in farmland, have commonly lost much of their



surface detail. Other taxa are only represented by locally
common, robust spine fragments derived from regular
echinoids (for example, in the southern Carpenters
Mountains near the Alligator Hole River, parish of Man-
chester). The robust nature of the clypeasteroid test is
widely appreciated (Kier, 1977; Smith, 1984), so the
common occurrence of Clypeaster spp. in the Oligocene
and Miocene of the Moneague Formation is not surpris-
ing. What is surprising is the almost complete absence of
evidence for other identifiable echinoid taxa in the 4.
matleyi-yielding limestones of the Moneague Formation,
in part determined by the case hardening and lack of
friable horizons favouring bulk sampling within these
units.

In part, the Montpelier Formation is a Miocene chalk
unit exposed mainly in northern central Jamaica (McFar-
lane, 1977b). An internal mould of an echinoid test,
presumably derived from this unit and originally discussed
by Hawkins (1924, p. 322), has been described as Brissus
sp. aff. B. unicolor (Leske, 1778) (Figure 3/3; Donovan &
Harper, 2000); morphologically similar echinoids range
from the Eocene to Recent within the region. The most
diverse echinoderm assemblage from this unit comes from
a large, disused quarry on the main north coast road
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between Duncans and Falmouth, parish of Trelawny. This
fauna is currently being described by Donovan et al.
(2005), but includes the isocrinids Neocrinus sp. cf. N.
decorus Wyville Thomson, 1864, and Isocrinus sp. (previ-
ously referred to either Diplocrinus sp. or Teliocrinus? sp.;
Donovan et al., 1993; Donovan, 1995b); asteroid As-
tropecten? sp. or spp.; ophiuroid sp. indet.; and echinoids
Prionocidaris cojimarensis (Lambert & Sanchez Roig in
Sénchez Roig, 1926), Histocidaris sp., Echinometra sp.
aff. E. lucunter (Linné, 1758) (Figure 3/6), Echinoneus sp.
cf. E. cyclostomus Leske, 1778 (Figure 3/2), Clypeaster
spp., and spatangoid sp. indet. All of the more complete
specimens, tests or multiple plate columns from tests, are
preserved as ‘crystal apples’ (Donovan & Portell, 2000) in
slide blocks of scleractinian corals derived from a shallow-
water reef, although the chalks were probably deposited in
more than 200 m water depth based on the ichthyological
evidence (Underwood & Mitchell, 2004). The echinoids of
the Jamaican Oligocene and Miocene have a ‘modern’
aspect, in contrast with the Eocene of the island which
includes a number of taxa (such as oligopygoids and
neolaganid clypeasteroids) that went extinct before the
Oligocene (Dixon & Donovan, 1994; Donovan, 1995a; for
a more general account, see Prothero, 1994).

Series Duration Number of Echinoid species
(after Harland et al., 1990) echinoid species Myr'
Miocene 18.1 16 0.9
Oligocene 12.1 11 0.9
Eocene 21.1 40 1.9

Table 2. Stratigraphic distribution of echinoids in the Eocene-Miocene of Florida (adapted from Oyen & Portell, fig. 2), recalculated

as species Myr ~/series.

Systematic palaeontology

Class Echinoidea Leske, 1778

Subclass Euechinoidea Bronn, 1860

Order Cassiduloida Claus, 1880

Family Cassidulidae L. Agassiz & Desor, 1847
Genus Eurhodia Haime in d’ Archaic & Haime, 1853

Eurhodia sp. cf. E. rugosa (Ravenel, 1848)
Figure 1/1-3, 5

1993  Eurhodia sp. cf. E. rugosa (Ravenel)}— Donovan, p.

394, table 2.

1994a Eurhodia sp. cf. E. rugosa (Ravenel)— Donovan, p.
630, table 1.

1995a Eurhodia sp. cf. E. rugosa (Ravenel) — Donovan, p.
52.

Material, locality and horizon — A single test, UWIGM
2764, from the B11 road between Browns Town and
Bamboo, near Burts Run, parish of St Ann (NGR 1:50,000

(old series) 4456 5418). Mid Middle to Upper Eocene
Troy Formation, White Limestone Group. Collected by N.
McFarlane. In association with Mr H.L. Dixon and Dr
D.T.J. Littlewood, I searched for this site in July 1993, but
was unsuccessful in relocating it. However, it is close to
the locality that yielded Eupatagus sp. cf. E. antillarum
(see Donovan & Rowe, 2000, p. 656, fig. 1).

Description — Test broken anteriorly, poorly exposed,
apex obscured by a neolaganid clypeasteroid (both echi-
noids preserved in same orientation). Apical system,
ambulacral petals and peristome all obscured. Some
cracking of the test is apparent, possibly due to crushing.
Test flattened orally, low domed apically, widest anterior
of mid-point, with low, rounded to more angular ambitus.
Test narrow and blunt posteriorly, apparently rounded
anteriorly. Periproct towards posterior, wider than high,
lozenge-shaped, on apical surface and supra-ambital in
position. Tuberculation preserved posteriorly, on left side
of the oral surface (Figure 1/2), on posterior apical surface
and on right side (Figure 1/1, 3, 5). Primary tubercles
large orally, but smaller apically.
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Figure 4. Temporal distribution of fossil echinoids of Jamaica, including unpublished records (after Donovan, 2001, fig. 2). The
Eocene record is divided into three unequal parts: earliest (= turbidites of the Richmond Formation; at least one species of regular
echinoid); mid-early to mid-middle (Yellow Limestone Group); and above (lower formations of the White Limestone Group). The
Oligocene and Miocene records are entirely derived from formations of the White Limestone Group. Key: ‘v’-ornament = regular
echinoids; stipple = irregular echinoids. Time scale after Harland et al. (1990); compare with McKinney et al. (1992, fig. 17.5).

For a description of E. rugosa sensu stricto, see Cooke
(1959, pp. 63, 64).

Remarks — Other echinoid taxa of the White Limestone
Group have been, or will be (Rowe, research in progress),
described and figured elsewhere. This specimen from the
Troy Formation is the only known occurrence of this
species from Jamaica, although the related Eurhodia
matleyi (Hawkins, 1927) is known from the Eocene Troy,
Somerset(?) (Donovan, 1994b) and, particularly, Chapel-
ton formations (Miller & Donovan, 1996). It was consid-
ered desirable to illustrate UWIGM 2764 (Figure 1/1-3, 5)
to show its similarities to E. rugosa sensu stricto while
demonstrating the obscured apical and oral surfaces that
preclude definite identification. Unfortunately, the well-
lithified bioclastic limestone that encloses the specimen
did not respond well to air abrasion. Therefore, it is con-
sidered conservative to leave this specimen in open no-
menclature.

Discussion

The Jamaican Cainozoic Echinoidea — Although the
echinoids of the White Limestone Group have received

more attention since the mid 1980s than ever before,
including the completion of one M.Phil. thesis and a
second in progress, their known diversity compares poorly
with that the underlying Eocene Yellow Limestone Group
(Donovan, 1993) and the overlying Plio-Pleistocene units
of the Coastal Group (Donovan, 2003) (Figure 4). The
reasons, both taphonomic and palaeobiologic, have been
discussed in detail elsewhere (Donovan, 2001), and it is
sufficient to note here that the White Limestone Group is
more difficult to study macropalaeontologically than the
Yellow Limestone or Coastal groups. Nevertheless, it is
worthwhile emphasising that the echinoids of the White
Limestone Group are obviously under-represented with
what might be expected from the Oligocene and Miocene
intervals, based on global (Kier, 1977) and regional data
(see below). In most situations, it is necessary to rely on
collecting whole specimens - tests, partial tests or large,
obvious spines - from the White Limestone Group, rather
than developing bulk sediment samples for micropalae-
ontological analysis of fragments. In consequence, regular
echinoids are known almost exclusively from the robust
spines of cidaroids (Table 1). With the one notable excep-
tion of Pimento Hill (Swanswick Formation), where
spatangoids and cassiduloids are also reasonably common
(Donovan et al., 1989), the tests of oligopygoids and/or



neolaganid clypeasteroids (Eocene) or Clypeaster spp.
(Oligocene and Miocene) constitute the majority of ir-
regular echinoids known from the Mid-Cainozoic of
Jamaica.

As an illustration of how the general inability to
develop the well-lithified units of the White Limestone
Group for micropalaeontological analysis may have influ-
enced our knowledge of the Jamaican fossil echinoids,
consider the following Jamaican example from the Coastal
Group. At least eight species of echinoids are recognised
from the Upper Pliocene Bowden shell bed (Donovan &
Paul, 1998) based on micropalaeontological analysis of
bulk samples that have yielded spines, test fragments and
microscopic juveniles; the entire Pliocene was less than 4
Myr duration. Contrast this with the Miocene (duration
about 14 Myr) of the island, from which the White Lime-
stone Group may have common complete specimens of
clypeasteroids locally, but which probably has a known
generic diversity only equivalent to the Bowden shell bed,
despite the high diversity of Miocene echinoid species
within the region (see below) and globally (Kier, 1977).

Coeval Cainozoic Echinoidea of the Greater Antilles and
adjacent areas — Bearing in mind the caveat’s regarding
perceived inadequacies in our knowledge of the White
Limestone Group echinoids (see above and Donovan,
2001), worthwhile comparison with coeval deposits from
the region seems at first problematic. However, similar
deposits could be compared with the mid Cainozoic of
some nearby islands and other land areas. Certainly,
recorded echinoderm faunas from these areas are, with a
few exceptions (Oyen & Portell, 2001), based entirely
upon complete specimens and are numerically dominated
by oligopygoids (Eocene) and clypeasteroids, that is, those
groups with the most robust tests. However, this compari-
son indicates at least moderate similarity throughout the
adjacent areas.

The diverse Oligo-Miocene echinoids of Anguilla and
Antigua were most recently revised by Poddubiuk & Rose
(1985) and Poddubiuk (1987). The Upper Oligocene
Antigua Formation has yielded fourteen species of echi-
noid, including Prionocidaris spinidentatus, Clypeaster
batheri, C. julii, C. oxybaphon, Echinolampas sp. and
Eupatagus sp. The Antigua Formation thus has a similar
specific diversity to the Oligocene of the Moneague For-
mation (14 vs. 12 species) and includes many of the same
taxa. In contrast, the Lower Miocene Anguilla Formation
includes twenty species, somewhat more diverse than
Miocene of the Moneague and Montpelier formations
together. However, there are similarities between these
units, including Prionocidaris, Echinometra, Echinoneus
sp. cf. E. cyclostomus and Clypeaster concavus. Echino-
neus cyclostomus is also known from the Middle Miocene
of Carriacou, The Grenadines (Donovan, unpublished).

The Miocene of the Cayman Islands (Donovan, Jones
and Harper, research in progress) has yielded only three
echinoid species, including an indeterminate regular
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echinoid and the spatangoid Schizaster sp. The third taxon
is Brissus sp., which is locally common and is morpho-
logically close to the species from Montpelier Formation,
However, morphologically similar Brissus spp. range from
Eocene to Recent of the region (Donovan & Veale, 1996;
Donovan & Harper, 2000).

Cuba, which should provide some of the best com-
parative data, with extensive monographic studies avail-
able (such as Sanchez Roig, 1926, 1949). However, it
remains problematic due to reassignment of much of the
Oligocene of the island into the Miocene and the need for
extensive systematic revision (Kier, 1984, pp. 4, 6). Bro-
dermann (1949) listed 88 Middle-Upper Eocene, 110
Oligocene and 23 Miocene taxa from Cuba. Using a
coarse estimated ‘revision’ factor of 0.44, derived from
Kier’s (1984) revision of the Cuban spatangoids (179
species revised to 79), these figures might convert to
approximately 39, 48 and 10, respectively. Assuming the
Oligocene total includes many Miocene taxa, the overall
pattern might be regarded similar to Jamaica, apart from
the larger Miocene recovery after the Oligocene. Most
genera reported from the Jamaican Eocene-Miocene are
also known from the same part of the Cuban succession.

Of the three Miocene taxa recorded from the Domini-
can Republic by Kier (1992), all are clypeasteroids and
only Clypeaster is undoubtedly congeneric with specimens
from Jamaica. However, either or both of the other taxa
may be at least congeneric with indeterminate scutellines
of the Newport Formation.

Gordon’s (1963) account of the Oligo-Miocene echi-
noids of Puerto Rico included twenty-two species; no
single unit (nine are considered) contains more than ten
species (see Larue, 1994, for an explanation of the strati-
graphic relationships of the units involved). Taxa also
known from this interval in Jamaica are: Oligocene -
Echinolampas lycopersicus, Clypeaster including C.
oxybaphon, Agassizia and Eupatagus; Miocene - Echi-
nometra and Clypeaster.

A recent review of the Cainozoic echinoids of Florida
(Oyen & Portell, 2001) enables broad comparison. Al-
though the data are plotted in the form number of
taxa/series (Oyen & Portell, 2001, fig. 2), it is easily
recalculated as species Myr-1/series (Table 2) for broad
comparison with the Jamaica data. Both the Oligocene
and Miocene show low diversities; the Oligocene figure is
similar to that for the Jamaican if the entire interval is
considered (that is, not divided in lower and upper),
whereas the Miocene of Florida is somewhat more diverse
than that of Jamaica. The Eocene shows the greatest
diversity, but it is much less than that seen in the entire
Eocene of Jamaica (although the Middle Eocene is almost
inaccessible in Florida; B.D. Carter, written comm.,
November 2001). Considering the much wider outcrop
area than that of Jamaica, it is hard not to conclude that
the Florida Cainozoic echinoids remain understudied.
Similarities between the Jamaican White Limestone
Group and coeval units in Florida at the generic level
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include: Eocene - Oligopygus, Fibularia, Durhamella,
Wythella, Eurhodia, Echinolampas, Schizaster, Agassizia
and Eupatagus; Oligocene - Gagaria, Clypeaster and
Agassizia, Miocene - Prionocidaris and Clypeaster. At the
generic level, the Oligocene is the most similar between
the two areas, with three out of seven genera known in
Florida in common.
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