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The Middle Eocene to Middle Miocene White Limestone Group contains uncommon, but relatively diverse, macroborings along
with moderately diverse, poor to moderately preserved, soft-sediment ichnotaxa. The Troy, Somerset, Moneague and Montpelier
formations have yielded macroborings.

Nine ichnogenera represented by twenty-nine ichnospecies are identified. These are Caulostrepsis taeniola Clarke, Clionoli-
thes irregularis Fenton & Fenton, CI. radicans Clarke, Conchotrema canna Price, Co. tenuis Teichert, Conchotrema isp., Entobia
cateniformis Bromley & d’Alessandro, E. gigantea Bromley & d’Alessandro, E. megastoma (Fischer), E. ovula Bromley &
d’Alessandro, E. paradoxa (Fischer), Entobia ispp. AA, AB, AC, AD, Gastrochaenolites anauchen Wilson & Palmer, G. cluni-
Jormis Kelly & Bromley, G. dijugus Kelly & Bromley, G. lapidicus Kelly & Bromley, G. torpedo Kelly & Bromley, Gastrochae-
nolites isp., Maeandropolydora crassa Bromley & d’Alessandro, M. decipiens Voigt, M. elegans Bromley & d’Alessandro, M.
sulcans Voigt, Oichnus simplex Bromley, O. paraboloides Bromley, Trypanites isp. and Uniglobites glomerata (Morris).

Most of these structures are preserved in scleractinian corals. Only E. megastoma (preserved in crab carapaces) and E. ovula
(preserved in molluscs) show affinities for a specific host. Trypanites isp. is also preserved in hardgrounds. The distribution of
bioerosional structures reflects, at least in part, the taphonomic history of the bored substrates. The fossiliferous Moneague and

Montpelier formations exhibit the highest diversity of these structures.
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Introduction

Palacontological research in Jamaica has been con-
ducted since the 1820s, but, despite its well-developed
history and numerous subsequent publications (see
Wright & Robinson, 1993), systematic ichnologic stud-
ies were only initiated in the early 1990s (Pickerill &
Donovan, 1991, 1998, 1999; Pickerill et al., 1992,
1993a-¢, 1996, 1998a, b, 2002a; Mitchell et al., 1998;
Donovan & Blissett, 1998; Pickerill & Mitchell, 1999;
Perry, 2000; Donovan et al., 2001; Donovan, 2002).
These studies focussed on siliciclastic rock sequences,
with the exception of Donovan & Blissett (1998), Perry
(2000) and Donovan et al. (2001), which discussed the
carbonates of the Middle Eocene Yellow Limestone
Group and the Middle Miocene to Pleistocene Coastal
Group.

The purpose of this contribution is to record, figure
and briefly describe systematically the macroborings
that, to date, we have observed within the White Lime-
stone Group. This study represents the first, albeit brief,
documentation relating to the ichnology of this group.

Twelve locations were investigated, labelled a-l in Fig-
ures 1 and 2. Additional material, located in the Geol-
ogy Museum, Department of Geography and Geology,
University of the West Indies, Mona (UWIGM), was
also examined.

Localities

The Middle Eocene to Middle Miocene White Lime-
stone Group overlies the Middle Eocene Yellow Lime-
stone Group and underlies the Middle Miocene to
Pleistocene Coastal Group. It represents 60-65% of the
surface outcrop of Jamaica (Mitchell, 2004).

Red Gal Ring (exposure a; Figures 1, 2a) is located
in the parish of St. Andrew, 4 km south of Stony Hill
town square. It consists of poorly to sparsely fossilifer-
ous micritic limestones of the Troy Formation, and fo-
raminiferal micrites, grainstones, and sparsely fossilif-
erous micrites and sparry calcitic beds of the Somerset
Formation (Mitchell, 2004).
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Figure 1. Outline map of Jamaica depicting the location of twelve sites within the White Limestone Group, labelled a-1. The open
circle shows the approximate location of the Geology Museum, University of the West Indies.

Exposurés b, ¢ and d (Figures 1, 2b) are located in
the parish of St. Ann, approximately 4 km north of
Schwallenburgh and within mined-out bauxite pits. The
Moneague (b), Somerset (c) and Troy formations (d) are
represented. At b, the Moneague Formation comprises
white, packed fossiliferous micrites, containing abun-
dant corals, along with sparry calcitic packstones pos-
sessing moulds and casts of benthic molluscs. The Som-
erset Formation (c) is represented by massive beds of
floatstones-rudstones that lack biogenic structures. The
Troy Formation (d) is represented by one of its
lithologic variants (Mitchell, 2004) and consists of mi-
crites that contain abundant molluscs.

Exposures e, f and g (Figures 1, 2¢) are situated in
the parish of St. Ann, located approximately 1.5, 4.5
and 7 km, respectively, from Brown’s Town along the
main road between Brown’s Town and Alexandria. All
three exposures are within the outcrop of the Moneague
Formation. They include well-bedded, fossiliferous, in-
trasparitic-intramicritic limestones (e); massively bed-
ded, sparry calcitic, sparsely packed bioclastic micrites
with an abundance of scleractinian corals, bivalves and
foraminifera (f); and, at g, sparsely fossiliferous mi-
crites.

In the parish of Trelawny, approximately 5 km west
of the town of Duncans, two distinctive lithologic se-
quences of the Montpelier Formation (k; Figures 1, 2d)
are exposed (Mitchell, 2004). The first lithology consists
of 0.5-2.0 m thick beds of fine- to coarse-grained chalks
and limestones interbedded with thinly bedded, greyish
calcareous mudstones associated with nodular to bedded
chert. Chert in joints and fractures is also evident. The
second lithology consists of extraclastic, coral-rich rud-
stones-floatstones with echinoids, crab carapaces, fora-
minifers, benthic molluscs and nautiloids.

Exposures of the Moneague Formation at h, i and j
(Figures 1, 2e) occur on a private haulage road within
the WINDALCO (formerly ALCOA mines) mining
area, 6 km south of the town of Williamsfield, parish of
Manchester. At h, a series of six hardgrounds occur that
are laterally discontinuous (Mitchell, 2004), and are
interbedded with a range of lithologies varying from
unfossiliferous to fossiliferous micrites and foraminif-
eral wackestones. At i, the sequence is represented by
beds 1.0-3.5 m in thickness that consist of molluscan-
and algal-rich micrites grading into foraminiferal pack-
stones and, at j, of patches of scleractinian coral-rich
rudstones-floatstones.

Figure 2. Detailed road maps of the six areas within which are located the twelve sites labelled a-1 in Figure 1.

Key: shading = land; blank = Caribbean Sea:

Red Gal Ring area, north of Kingston, parish of St. Andrew.
Schwallenburgh bauxite mining area, parish of St. Ann.
Brown’s Town area, parish of St. Ann.

Duncans area, parish of Trelawny.

WINDALCO bauxite mine area, parish of Manchester.
Black River area, parish of St. Elizabeth.
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Oichnus simplex
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Table 1. Stratigraphic distribution of the macroborings within the White Limestone Group. Key: TF = Troy Formation; SF = Som-
erset Formation; MeF = Moneague Formation; MrF = Montpelier Formation; X = present.

At 1, located 3 km south of the town of Mountain-
side, parish of St. Elizabeth (Figures 1, 2f), the
Moneague Formation is exposed. There it comprises
foraminiferal wackestones that uncommonly contain
bivalve shells.

The White Limestone Group contains a moderately
diverse to abundant, poor to moderately well-preserved
ichnofauna. Nine ichnogenera represented by twenty-
nine ichnospecies of bioerosional structures (macrobor-
ings) have been identified from four of the six forma-
tions within the group. Those identified are tabulated in
Table 1 and described in the text. The descriptions are
presented alphabetically (cf. Pickerill & Donovan,
1991), rather than in morphological (cf. Uchman, 1995;
Schiirf, 2000) or ethological groups (cf. Seilacher,
1964), and are employed for ease of reference. The ma-
terial, other than that in the UWIGM, is currently
housed in the palaeontological collections of the De-
partment of Geology, University of New Brunswick,
Fredericton, Canada.

Systematic ichnology

For brevity, discussion on preserved ichnogenera is in-
cluded following description of their one, or typically
more, ichnospecies rather than on individual represen-
tatives of the latter. This procedure avoids unnecessary
repetition, particularly with respect to comparison of
those ichnogenera represented by more than a single
ichnospecies.

Ichnogenus Caulostrepsis Clarke, 1908
Type ichnospecies — Caulostrepsis taeniola Clarke,
1908.

Diagnosis (modified after Bromley & d’Alessandro,
1983) — Single-entrance boring having a pouch- or ear-
shape produced by a gallery that is U-shaped. The limbs
of the ‘U’ may be connected by a vane, or may be fused
with an oval or flattened pouch lacking a vane. The



width is at least double the thickness at the distal end
and becomes noticeably thinner at the apertural end.
The cross-sectional shape varies from flat to oval, ellip-
tical or constricted to dumbbell-shaped. In some species,
symmetrical rows of deep pits may develop at the aper-
tural end. The aperture may maintain the same cross-
sectional shape throughout or may be modified by the
development of apertural grooves, normally 2 to 4 in
number, radiating out from it.

Caulostrepsis taeniola Clarke, 1908
Figure 3/1

Material — Four specimens: three from locality ¢ (Fig-
ure 2b), Somerset Formation, and one, UWIGM 2003.1
(Figure 3/1), from locality h (Figure 2e), Moneague
Formation.

Preservation — UWIGM 2003.1 occurs in association
with Entobia ovula Bromley & d’Alessandro, 1984, in
an indeterminate mollusc. The other three specimens
are preserved in two indeterminate molluscs.

Description — The figured specimen is a U-shaped
boring having cylindrical limbs separated by a vane at
its distal end and constricting to an axial depression
towards the proximal extremity. The limbs and vane are
only pronounced on the side facing the substrate (in-
ward-facing). Only a slight impression of the limbs and
vane are preserved on the outward-facing margin. The
diameter of the limbs decreases to approximately 0.3
mm at the vertex, but otherwise remains constant at 0.4
mm. The structure, 4 mm in length, is curved close to
the vertex and slightly twisted towards the aperture. The
aperture is concealed.

Discussion — Caulostrepsis differs from the morpho-
logically similar ichnotaxon Maeandropolydora Voigt
in having no well-developed cylindrical galleries (see
below). Caulostrepsis taeniola can easily be distin-
guished from C. contorta Bromley & d’Alessandro,
1983, that is sinuous with lobes; from C. biforans
(Gripp, 1967) and C. cretacea (Voigt, 1971), neither of
which possess a vane; from C. avipes Bromley &
d’Alessandro, 1983, that has grooves in its aperture; and
from C. spiralis Pickerill et al., 2002b, that exhibits a
planispiral to torticone geometry.

Ichnogenus Clionolithes Clarke, 1908

Type ichnospecies — Clionolithes radicans Clarke,
1908.

Diagnosis (modified after Fenton & Fenton, 1932) —
Borings, having small tubes radiating from a common

-171 -

centre, which may be single and pronounced, or multi-
ple and indistinct. Tubes may expand into palmate
channels, which commonly terminate in minute, radi-
ating or irregularly branching tubes. The tubes may also
be errant, coiled, crossing and anastomosing in patterns
that almost obscure the centre of radiation.

Clionolithes irregularis Fenton & Fenton, 1932
Figure 3/2

Material — One specimen, UWIGM 2003.2, from lo-
cality k (Figure 2d), Montpelier Formation. Preserved in
association with Clinolithes radicans Clarke, Concho-
trema tenuis Teichert and Conchotrema isp. in an inde-
terminate scleractinian coral.

Description — Flattened boring having thread-like
tubes (less than 0.5 mm in diameter), rarely fused, radi-
ating from several bosses, each less than 0.9 mm in di-
ameter. Individual tubes radiate from these bosses and
may or may not be interconnected or branched. A
minimum of five tubes, typically more, emerge from the
bosses, with the tubes normally exhibiting up to third
order branches while radiating in various directions.
Numerous protruding spikes, that can be considered
apertures, irregularly emerge from the majority of tubes.
Although the bosses are more or less flattened, they pos-
sess an irregular ovoid- to knob-like shape. The ichno-
species forms a dense mesh-like network occupying an
area of approximately 5 x 5 mm.

Clionolithes radicans Clarke, 1908
Figure 3/3

Material — One specimen, on UWIGM 2003.2, from
locality k (Figure 2d), Montpelier Formation. Preserved
in association with Clinolithes irregularis Fenton &
Fenton, Conchotrema tenuis Teichert and Conchotrema
isp. in an indeterminate coral.

Description — Poorly preserved stellate boring com-
prising a single pronounced raised central boss, with
two pairs of radiating tubes of unequal length that ex-
tend between 1-3 mm, oriented at approximately 90°
from each other. The tubes are cylindrical in shape and
have a diameter of approximately 0.13 mm.

Discussion — Clionolithes ispp. are very distinct from
Conchotrema ispp., which comprise fine, anastomosing
tubes having repeated branching. In contrast, the tubes
of Clinolithes radiate from a common centre, which may
be multiple and indistinct as in Clionolithes irregularis,
or single and pronounced as in Clionolithes radicans
(Fenton & Fenton, 1932).
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Figure 3.

1 - xenomorphic Caulostrepsis taeniola (Clarke, 1908), UWIGM 2003.1, preserved in association with Entobia ovula Bromley &
d’Alessandro, 1984, in the mould of an indeterminate molluscan specimen. Scale bar represents 1 mm; Moneague Formation.

2 - stenomorphic Clionolithes irregularis Fenton & Fenton, 1932, UWIGM 2003.2, in association with Conchotrema isp. (ar-
rowed) and an Entobia isp. in an indeterminate coral specimen. Scale bar represents 2 mm; Montpelier Formation.

3 - stenomorphic Clionolithes radicans Clarke, 1908, UWIGM 2003.2, in association with an indeterminate Enrobia isp. Scale
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bar represents 0.5 mm; Montpelier Formation.

4 - stenomorphic Conchotrema canna (Price, 1916), UWIGM 2003.3, in the mould of an indeterminate bivalve. Scale bar repre-
sents 2 mm; Moneague Formation.

5 - xenomorphic Conchotrema tenuis Teichert, 1945, UWIGM 2003.2 (arrowed), in association with an indeterminate Entobia
isp. in an indeterminate coral specimen. Scale bar represents 0.5 mm; Montpelier Formation.

6 - stenomorphic Conchotrema isp., UWIGM 2003.2, in an indeterminate coral specimen. Lower and right arrowheads indicate
first order branching, and upper left arrowhead indicates main branch. Scale bar represents 4 mm; Montpelier Formation.

Chambers

Exploratory threads

Apertures

Intercameral canals
Apophyses

Figure 4. Schematic line drawing showing major components of an Enfobia boring, including phases A (unshaded), B (lightly
stippled) and C (heavily stippled), and the nomenclature utilised with respect to sponge borings (based on Bromley &
d’Alessandro, 1984, fig. 2). Not drawn to scale.

Ichnogenus Conchotrema Teichert, 1945 tions. Rarely more than a few millimetres between

branches, but density of ramification varies. Boring di-
Type ichnospecies — Conchotrema canna (Price, ameter typically ranges between 0.10 and 0.25 mm.
1916). Course almost straight to sinuous or contorted. Aper-

tures are numerous.
Diagnosis (modified after Bromley & d’Alessandro,
1987) — Thin tubular boring networks showing irregu- Conchotrema canna (Price, 1916)
larly repeated branching and anastomosing in all direc- Figure 3/4
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Material — Four specimens, all Moneague Formation:
one specimen, UWIGM 2003.3 (Figure 3/4), locality k
(Figure 2d); three specimens, locality f (Figure 2c). Pre-
served in the moulds of two indeterminate bivalves.

Description — The specimens comprise slender tubules,
rarely branched, with sporadically developed small-scale
protrusions (apertures) on both sides. The tubules are
slightly sinuous; the branches are straight to gently
curved and are circular in cross-section with an irregu-
lar diameter not exceeding 0.5 mm. The apertures of the
figured specimen are approximately 1.0-1.5 mm apart
and are preserved on both sides of the tubule.

Conchotrema tenuis Teichert, 1945
Figure 3/5

Material — One specimen, UWIGM 2003.2, locality k
(Figure 2d), Montpelier Formation. Preserved in asso-
ciation with Clionolithes irregularis, Clionolithes radi-
cans and Conchotrema isp. in an indeterminate scler-
actinian coral.

Description — Very thin, commonly irregularly
branching tubes less than 0.5 mm in diameter. The
tubes rarely penetrate a pre-existing entobian boring
and, where this occurs, they are more or less straight.
Otherwise, they are irregularly sinuous.

Conchotrema isp.
Figure 3/6

Material — One specimen on UWIGM 2003.2, locality
k (Figure 2d), Montpelier Formation. Preserved in asso-
ciation with Clionolithes irregularis, Clionolithes radi-
cans and Conchotrema fenuis in an indeterminate scler-
actinian coral.

Description — Cylindrical tube greater than 10 mm
long, more or less straight, that possesses two branches.
Diameter of the tube is approximately 1 mm and pos-
sesses a few minute spicules, possibly apertures, which
are cylindrical in cross-section. Slight swelling occurs at
the branching sites. The latter are less than half the di-
ameter of the main branch, are a maximum of 12 mm in
length, and are curved to wavy, forked or themselves
irregularly branched. The distal ends of the secondary
branches are not seen. Third order branching occurs
sporadically.

Discussion — Bromley & d’Alessandro (1987) placed
the ichnogenus Clinolithes of Price (1916, 1918) in syn-
onymy with Conchotrema, Conchotrema canna be-
coming the type ichnospecies. However, this did not
affect the availability of Clionolithes. Conchotrema isp.

differs from the nominal ichnospecies of C. canna and
C. tenuis by possessing a main trunk from which secon-
dary branches radiate. However, given that it is only
known from a single specimen, we are reluctant to name
it as a new ichnotaxon.

Ichnogenus Entobia Bronn, 1837
Type ichnospecies — Entobia cretacea Portlock, 1843.

Diagnosis (modified after Bromley & d’Alessandro,
1984) — Boring in carbonate substrates comprising a
single chamber (swollen, fusiform portions of sponge
borings), networks or boxworks of galleries connected to
the surface by several or numerous apertures. Morphol-
ogy changes markedly with ontogeny. Diameter of gal-
leries show progressive increase in growth; in some
forms, inflation at regular distances produces closely
interconnected chambers; in other forms, chamber de-
velopment is restricted; while in others, cameration (any
stage of growth that is characterized by inflation or
swelling of discrete parts of the system to produce
chambers) is developed. Fine apophyses (minute hair-
like extensions that commonly extend from all parts of
the sponge boring) arise from all surfaces of the system.

Remarks — As can be determined from its diagnosis,
Entobia ispp. are complex macroborings that involve a
variety of descriptive terminology. For ease of reference
these terms are illustrated in Figure 4.

Entobia ispp. are a product of boring sponges (see
Bromley & d’Alessandro, 1984). Their morphology is a
function of the growth of the sponge, which varies con-
tinuously during ontogeny. It is possible to distinguish
five phases of sponge growth (growth phases A-E as
defined by Bromley & d’Alessandro, 1984) from the
morphology of the boring. Growth phase A represents
the initial penetration of the substrate by juvenile
sponges to produce slender, linear, exploratory canals,
which commonly radiate and branch out from the point
of entry. Growth phase B occurs behind the zone of lin-
ear growth (phase A), where the diameter of the sponge
increases by lateral growth. Normally, at this stage cam-
erate forms begin to swell to develop chambers, whereas
non-camerate forms assume a characteristic antler-like
shape. Growth phase C is commonly represented by
large areas of the boring having characteristic traits
such as chamber size and intercameral canals (subcylin-
drical canals that interconnect chambers). At this stage,
the radiating form of the system may still be obvious,
but many sponge borings progress no further. Growth
phase D is characterised by the continuation of lateral
growth by the sponges, which inflates the chambers or
branches until little intervening substrate survives. In
some camerate forms, fusion of neighbouring chambers
occurs and large compound cavities are produced.



Growth phase E is represented where there is a con-
tinuation of lateral growth until extensive fusion has
obliterated most of the characteristic traits of the form to
produce either a single or few large cavities or a non-
camerate tunnel system of large size. These definitions
are accepted and are adopted in the description of the
material from the White Limestone Group.

In order to avoid confusion with the previously de-
fined growth phase terminology A-E of Bromley &
d’Alessandro (1987, 1989), we describe those specimens
that precluded ichnospecific assignment, essentially
because of incomplete or poor preservation, informally
as Entobia ispp. AA-AD.

Entobia cateniformis Bromley & d’Alessandro, 1984
Figure 5/1

Material — Two specimens, one, UWIGM 2003.4A,
from locality h (Figure 2e), Moneague Formation; the
other from locality k (Figure 2d), Montpelier Formation.

Preservation — UWIGM 2003.4A is preserved in an
indeterminate scleractinian coral; the specimen from the
Montpelier Formation is preserved in an indeterminate
gastropod.

Description — Phase A of UWIGM 2003.4A is repre-
sented by well-developed, branched, exploratory
threads, 0.08 mm in diameter. The threads lie at an an-
gle to the larger, 0.2 mm diameter, canals into which
they conjoin, Phase B is marked by branched, elongate
chambers connected by constrictions with a length
slightly greater than 1 mm. Apertural canals originate
from these elongate chambers, but are generally indis-
cernible. Phase C is poorly developed, but fusion on a
single elongate chamber of phase B appears to have
been initiated (arrowed in Figure 5/1). Phase D not ob-
served.

Entobia gigantea Bromley & d’Alessandro, 1989
Figure 5/2

Material — Two specimens: UWIGM 2003.5, locality k
(Figure 2d), Montpelier Formation; one specimen, lo-
cality f (Figure 2c), Moneague Formation. Both speci-
mens are preserved in indeterminate scleractinian cor-
als.

Description — The samples exhibit phases A-D, with
phase E only sporadically and weakly developed. Phase
A consists of long, straight to slightly curved explora-
tory canals or threads that branch irregularly, and of
variable diameter (0.25-1.0 mm) and length (5-20 mm).
The thread-like branches and several of the exploratory
canals swell at the distal extremities to produce globu-
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lar, chamber-like, structures. Phase B is represented by
chambers connected to threads, which are globular with
several being elongated. The intercameral canals, char-
acteristic of phase C, coalesce to form larger canals, up
to 5 mm in diameter, where the globular chambers be-
gin to fuse. At the fusion sites, phase D is sporadically
preserved where larger irregularly shaped chambers,
maximum dimensions 15 x 5 mm, resembling warts
with protrusions, are developed. On the largest cham-
bers of the figured specimen (Figure 5/2) the protrusions
have conical bases with short, thread-like apophyses
that are randomly distributed on this chamber’s surface.
Phase E is partially observed on one of the large cham-
bers in the figured specimen, the latter being partially
smooth.

Entobia megastoma (Fischer, 1868)
Figure 5/3

Material — Seven specimens, locality k (Figure 2d),
Montpelier Formation, including UWIGM 2003.6 (Fig-
ure 5/3). All preserved in moulds of decapod crustacean
carapaces.

Description — Non-camerate forms comprising sub-
cylindrical, commonly tubular gallery systems that vary
in diameter (0.1-0.6 mm), with swellings at nodal
points. Apertural canals are subcylindrical and taper
distally. Larger galleries comprise numerous apertural
canals. The entobians are organized in an irregular
boxwork system and are preserved as natural casts
within internal moulds of crab carapaces. Phases A and
B are not obvious. Phase C is comprised of few apertural
canals and narrow galleries, while in phase D the den-
sity of the apertural canals and the relative size of the
galleries increase. Both phases C and D lack exploratory
threads.

Entobia ovula Bromley & d’Alessandro, 1984
Figure 5/4

Material — Seven specimens: one specimen, locality d
(Figure 2b), Troy Formation; two specimens, locality i
(Figure 2e), Moneague Formation, including UWIGM
2003.7 (Figure 5/4); one specimen, locality b (Figure
2b), Moneague Formation; one specimen, locality k
(Figure 2d), Montpelier Formation; one specimen, lo-
cality h (Figure 2e), Moneague Formation; one speci-
men, locality ¢ (Figure 2b), Somerset Formation. All
preserved in indeterminate molluscan shells.

Description — Camerate entobians comprising spheri-
cal to ovoid chambers, averaging approximately 2 mm
in diameter, with up to five very short intercameral ca-
nals commonly reduced to constrictions.
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1 - stenomorphic Entobia cateniformis Bromley & d’Alessandro, 1984, UWIGM 2003.4A, in an indeterminate coral specimen;
note fusion of chamber with intercameral canals (arrowed). Scale bar represents 1 mm; Moneague Formation.
2 - stenomorphic Entobia gigantea Bromley & d’Alessandro, 1989, UWIGM 2003.5, in an indeterminate coral specimen. Scale

bar represents 10 mm; Montpelier Formation.

3 - stenomorphic Entobia megastoma (Fischer, 1868), UWIGM 2003.6, in an indeterminate decapod crustacean carapace. Scale

bar represents 0.5 mm; Montpelier Formation.

4 - stenomorphic Entobia ovula Bromley & D’Alessandro, 1984, UWIGM 2003.7, in an indeterminate molluscan shell. Note
aperture opening near the upper right hand corner (arrowed). Scale bar represents 1 mm; Moneague Formation.

5 - stenomorphic Entobia paradoxa (Fischer, 1868), UWIGM 2003.8, in an indeterminate coral specimen. Note the three-fused
chambers with exposed apertures (arrowed). Scale bar represents 1 mm; Moneague Formation.

6 - stenomorphic Enfobia isp. AA, UWIGM 2003.9, in an indeterminate coral specimen. Scale bar represents 2 mm; Montpelier

Formation.

7 - stenomorphic Entobia isp. AB, UWIGM 2003.10A, in the outer whorl (arrowed) of aff. Strombus sp. Scale bar represents 5

mm; Moneague Formation.

The apertures are small and circular, averaging 0.3 mm
in diameter; where apertural canals are preserved they
taper distally. Phases A and B are not normally present.
Where preserved, chambers are comprised of thin
apophyses and arranged in straight lines, considered a
result of stenomorphism with respect to their host mate-
rial; they mimic the curvature of their restricted area of
shell walls. Phase D consists of irregularly ovoid cham-
bers in very close proximity, but each is clearly distin-
guishable.

Entobia paradoxa (Fischer, 1868)
Figure 5/5

Material — One specimen, UWIGM 2003.8, locality
(Figure 2c), Moneague Formation. Preserved in an in-
determinate scleractinian coral.

Description — A camerate entobian with two tiers ar-
ranged vertically and having most of its phases pre-
served. Phase A is represented by long, generally
branched, forked exploratory threads that vary in di-
ameter from 0.3-0.9 mm. These are connected to phase
B chambers that are generally elongate, amoeboid in
shape and cover a maximum area of 2.0 x 4.0 mm. The
chambers are connected by a number of short intercam-
eral canals, which in some places are reduced to con-
strictions. Phase C is marked by changes in the shape of
the chambers, which range from globose to crudely tri-
angular to star-like. Late phase C or phase D is repre-
sented by the amalgamation of chambers into irregularly
shaped, flattened, much-branched galleries having vari-
able diameters, up to 3 mm. This gives the entobian a
mesh-like appearance. Fusion of chambers also occurs
such that the resulting compound chamber appears to
have multiple apertures. Short apophyses and ovoid to
sub-circular apertures are present in all phases.

Entobia isp. AA
Figure 5/6

Material — Three specimens: two specimens, locality k
(Figure 2d), Montpelier Formation, including UWIGM
2003.9 (Figure 5/6); one specimen, locality f (Figure
2¢), Moneague Formation. Preserved in indeterminate
scleractinian corals.

Description — The figured specimen, a camerate ento-
bian, comprises a long (2 mm) intercameral canal that
branches. At the proximal end, the branches from the
intercameral canals terminate in crudely palmate-
shaped exploratory threads. The canals progress into
chambers, approximately 1 mm in diameter, which are
smooth, rounded and without apophyses. Apertures not
observed. At several junctions, chambers change shape
to become more or less globose to elongate and the in-
tercameral canals radiating from these chambers in-
crease to at least three. Intercameral canals constrict as
the boring begins to cluster. ‘

Entobia isp. AB
Figure 5/7

Material — One specimen, UWIGM 2003.10A, locality
g (Figure 2c), Moneague Formation, preserved in a shell
of aff. Strombus sp.

Description — A non-camerate cast of an entobian that
forms an irregular network of flattened galleries. The
galleries vary in width from 1-6 mm, except where fu-
sion is evident, where they attain a width of 8 mm.
These galleries branch at various angles, with up to
seven extending from any one junction. Two styles of
protuberance emerge from the galleries: spinose, up to 1
mm in height and diameter; or large, irregularly cylin-
drical, up to 9 mm at the base and generally extending
from the junction of the galleries into the substrate.
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1 - extensive stenomorphic Entobia isp. AC, UWIGM 2003.11, in an indeterminate molluscan shell. Scale bar represents 5 mm;

Somerset Formation.

2 - stenomorphic Entobia isp. AD, UWIGM 2003.12, in aff. Strombus sp. Scale bar represents 2 mm; Moneague Formation.
3 - Gastrochaenolites anauchen Wilson & Palmer, 1998, UWIGM 2003.13 (arrowed), in an indeterminate coral specimen. Scale

bar represents 10 mm; Moneague Formation.

4 - Gastrochaenolites cluniformis Kelly & Bromley, 1984, UWIGM 2003.16C (black arrowhead with white outline), in associa-
tion with xenomorphic Trypanites isp. (hatched arrowhead). In the foreground Gastrochaenolites dijugus Kelly & Bromley,
1984 (black arrowhead), preserved in the shell of aff. Strombus sp. Scale bar represents 5 mm; Moneague Formation.

5 - Gastrochaenolites lapidicus Kelly & Bromley, 1984, UWIGM 2003.15, fortuitously released from a bivalve substrate in an
attempt to collect its host. Scale bar represents 2.5 mm; Moneague Formation.

6 - Gastrochaenolites torpedo Kelly & Bromley, 1984, UWIGM 2003.16A (black arrowhead), preserved in association with
Gastrochaenolites cluniformis Kelly & Bromley, 1984 (white arrowhead), and Gastrochaenolites dijugus Kelly & Bromley,
1984 (arrowhead with white outline). Scale bar represents 5 mm; Moneague Formation.

7 - Gastrochaenolites isp., UWIGM 2003.17 (arrowed), in an indeterminate coral. Scale bar represents 5 mm; Moneague Forma-

tion.

Protuberances are irregularly distributed along the gal-
leries.

Entobia isp. AC
Figure 6/1

Material — One specimen, UWIGM 2003.11, locality a
(Figure 2a), Somerset Formation, preserved in an inde-
terminate molluscan shell.

Description — A camerate cast of an entobian that
forms a complex network preserved in two to three tiers.
The single aperture chambers have a maximum diame-
ter of 0.6 mm, are sub-rounded to elongate with few or
no apophyses. The chambers are connected such that
they appear like a string of beads branching in various
directions. The intercameral canals are generally re-
duced to constrictions; where this is not the case, fusion
of the chambers gives the entobian a non-camerate ap-
pearance.

Entobia isp. AD
Figure 6/2

Material — One specimen, UWIGM 2003.12, locality g
(Figure 2c), Moneague Formation, preserved in the
gastropod Strombus sp.

Description — A relatively dense camerate entobian
without exploratory threads, preserved in poorly defined
tiers. The chambers, 1-2 mm in diameter, ovoid to elon-
gate amoeboid in shape, are arranged sub-linearly and
interconnected by very short intercameral canals. Inter-
cameral canals commonly constricted. No apertures
present and few apophyses are observed.

Discussion — Ichnotaxonomic assignment of ichnospe-

cies of Entobia ispp. is based, to a large degree, on the
presence and connectivity or otherwise of growth phases
(Bromley & d’Alessandro, 1984). Because of the rarity
and poor preservation of most of the material docu-
mented herein, we are unable to assign all of it with
confidence. However, E. cateniformis is characterized
by elongate chambers and an open branching system
that render this ichnospecies distinct from other Entobia
ispp. The Jamaican specimens of E. gigantea do not
entirely conform to Bromley & d’Alessandro’s (1989)
original description, that specified chambers “measure
83 x 82 x 23 mm” (sic), but they do resemble specimens
figured by Bromley & Asgaard (1993) in both size and
morphology. Entobia gigantea differs from Uniglobites
glomerata Pleydell & Jones, 1988, morphologically the
closest resembling ichnotaxon, but which is single
chambered and does not exhibit cameration. Entobia
gigantea also differs from Entobia magna Bromley &
d’Alessandro, 1989, morphologically the most similar
ichnospecies of Entobia, in that the latter maintains its
camerate characteristics throughout all phases A-E.

Entobia megastoma, as described above, is differen-
tiated from E. mammillata Bromley & d’Alessandro,
1984, as the latter is camerate in phase B, partially in
phase C to totally non-camerate in phase E, and has
tubercles, which may be fused. Entobia megastoma can
also be differentiated from E. paradoxa, as the juvenile
stage (phase A) in the former is not present and the re-
semblance can only occur in this phase. The density of
the nodal points in E. megastoma could be a result of
the restriction placed on the boring organism by the
morphology of the substrate.

Entobia ovula is morphologically similar to E.
laguea Bromley & d’Alessandro, 1984, and E. cretacea
Portlock, 1843. It differs from E. laguea, in which phase
A exists into late stages, and from E. cretacea, which
always shows clearly developed intercameral canals.

Entobia isp. AA resembles Entobia retiformis (Ste-
phenson, 1952) except for its lack of apertures. Entobia
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isp. AB is present in the same substrate as Entobia isp.
AD, but they are preserved as separate systems. Entobia
isp. AB resembles the gerontic and or late phase E stage
of E. megastoma (non-camerate), E. mammillata and E.
paradoxa (both camerate). Entobia isp. AD resembles
E. ovula, but lacks the distinctive apertural openings.
Entobia isp. AC lacks exploratory threads as well as
clear phase divisions making it difficult to compare with
other Entobia ispp.

Ichnogenus Gastrochaenolites Leymerie, 1842

Type ichnospecies — Gastrochaenolites lapidicus Kelly
& Bromley, 1984.

Diagnosis (modified after Kelly & Bromley, 1984; Ed-
inger & Risk, 1994) — Clavate borings in lithic sub-
strates. The apertural regions are narrower than the
main chambers and may be circular, oval or dumb-bell
shaped. The apertures may be separated from the main
chambers by a neck region that may be flared. The main
chambers may vary from subspherical to elongate, hav-
ing a parabolic to round truncated base and circular to
oval cross-section, modified in some forms by a longitu-
dinal ridge of grooves to produce an almond- or heart-
shaped section. A series of fine arc-shaped laminations
paralle] to the sides and the base of the boreholes may
also be present.

Gastrochaenolites anauchen Wilson & Palmer, 1998
Figure 6/3

Material — Five specimens: three specimens, locality g
(Figure 2c), Moneague Formation, including UWIGM
2003.13 (Figure 6/3); two specimens, locality j (Figure
2e), Moneague Formation. All preserved in indetermi-
nate scleractinian corals.

Description — Apertures appear circular with approxi-
mate diameters of 3 mm. From the apertures, the speci-
mens gradually widen in all directions until they
achieve diameters, albeit with the substrate preserved on
the majority of their circumferences, of 8-10 mm and
lengths between 18-20 mm. No neck regions were ob-
served.

Gastrochaenolites cluniformis Kelly & Bromley, 1984
Figure 6/4, 6

Material — Four specimens, all from the Moneague
Formation: three specimens, locality h (Figure 2e), in-
cluding UWIGM 2003.16C (Figure 6/6); one specimen,
UWIGM 2003.14A (Figure 6/4), locality g (Figure 2c).

Preservation — UWIGM 2003.14A is preserved as a
cast in association with Trypanites isp. and G. dijugus
within an internal mould of the gastropod Strombus sp.
Other specimens are preserved in an indeterminate
scleractinian coral in association with G. dijugus and G.
torpedo.

Description — Asymmetrical, crudely club-shaped and,
in one example, oblate borings. They are bilobate at the
base and circular to ovate at the apertures. Observed
lengths, although truncated or buried in the substrate,
vary between 10-15 mm, while their diameters vary
from 6-8 mm. The basal portion of each boring pos-
sesses a pronounced central furrow and gives each a
buttock-like appearance. The furrows narrow and be-
come undefined as they approach the neck regions.

Gastrochaenolites dijugus Kelly & Bromley, 1984
Figure 6/4, 6

Material — Three specimens, all Moneague Formation;
UWIGM 2003.14B (Figure 6/4), locality g (Figure 2c);
two specimens, locality h (Figure 2e), including
UWIGM 2003.16B (Figure 6/6).

Preservation — UWIGM 2003.14B is preserved in as-
sociation with Trypanites isp. and G. cluniformis within
a shell of the gastropod Strombus sp. Other specimens
are preserved in an indeterminate scleractinian coral in
association with G. cluniformis and G. torpedo.

Description — The three specimens are fragmentary,
smooth and unlined. The neck regions, observed in two
of the better-preserved specimens, have two opposite
facing furrows that are approximately parallel and be-
come less clearly defined as they approach the main
chamber. Bases are unobserved. The length of the pre-
served specimens ranges between 20-30 mm and width
between 4-9 mm.

Gastrochaenolites lapidicus Kelly & Bromley, 1984
Figure 6/5

Material — UWIGM 2003.15, locality g (Figure 2c),
Moneague Formation, preserved in an indeterminate
bivalve.

Description — Smooth boring comprising a main
chamber, 2 mm in diameter at its widest section, and a
narrow neck, 1 mm in diameter. The main chamber is
parabolic and has a length of approximately 4 mm.

Gastrochaenolites torpedo Kelly & Bromley, 1984
Figure 6/6



Material — Two specimens, UWIGM 2003.16A (Figure
6/6; both figured), locality h (Figure 2e), Moneague
Formation, preserved in association with G. cluniformis
and G. dijjugus within an indeterminate scleractinian
coral.

Description — Smooth specimens with an elongated or
stretched club-shaped configuration. Their lengths, al-
though incomplete, are 15 and 16 mm, and they are 4
and 6 mm in diameter, respectively, at their widest sec-
tion. The widest section of each specimen is located
midway between the base and the aperture. The aper-
tures are circular with diameters of 2 mm.

Gastrochaenolites isp.
Figure 6/7

Material — Two specimens, including UWIGM
2003.17 (Figure 6/7), locality i (Figure 2e), Moneague
Formation, preserved in an indeterminate scleractinian
coral.

Description — Two partially exposed borings within an
indeterminate corallite. Exposed bases are globular and
neck regions are not exposed. Diameter of the bases
average 5 mm,

Discussion — Gastrochaenolites anauchen differs from
G. lapidicus in having no neck region and from G. rur-
binatus Kelly & Bromley, 1984, that is comprised of an
evenly tapered main trunk that merges with the neck.
Further, G. anauchen has its greatest diameter above the
base. Gastrochaenolites cluniformis and G. cor Bromley
& d’Alessandro, 1987, are both bilobate, but the furrow
(= ridge) of the latter lies within the longer axis of the
cross-section, while in the former it is along the shorter
axis (Bromley & d’Alessandro, 1987). Gastrochaeno-
lites dijugus differs from G. ampullatus Kelly & Brom-
ley, 1984, its morphologically most similar ichnospe-
cies, in that the latter is flared at the neck region and
contains two diverging tubes that lead to two apertures
(Kelly & Bromley, 1984). Further, G. dijugus is con-
joined by ridges or furrows depending on the preserva-
tion. Gastrochaenolites lapidicus, with its obvious neck
region, can be distinguished from G. anauchen, its clos-
est morphologic analogue, in which this feature is ab-
sent. Although linings were not observed, G. torpedo
differs from G. lapidicus by exhibiting a more elongated
tube. Gastrochaenolites isp., although possessing a
globular base, shows no affinity to previously defined
ichnospecies exhibiting globular bases, namely G.
cluniformis, G. ornatus Kelly & Bromley, 1984, and G.
torpedo. Ichnospeciation was not possible as the neck
regions were concealed.
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Ichnogenus Maeandropolydora Voigt, 1965

Type ichnospecies — Maeandropolydora decipiens
Voigt, 1965.

Diagnosis (after Bromley & d’Alessandro, 1983) —
Long, cylindrical galleries having two or more aper-
tures, running through the substrate sinuously or in ir-
regular contortions. Galleries may run parallel in con-
tact with each other in pairs, with or without fusion.
Loose or tight loops may occur; the limbs of these may
be connected by a vane or form a pouch.

Maeandropolydora crassa Bromley & d’Alessandro,
1987
Figure 7/1

Material — One specimen, UWIGM 2003.18, locality j
(Figure 2¢), Moneague Formation, preserved in an in-
determinate scleractinian coral.

Description — Abundantly branched, cylindrical-like
tubes, 1 mm in diameter, that are straight or irregularly
curved, and are arranged such that they form a complex
3-dimensional boxwork system. Individual tubes within
the boxwork system are sugary in texture. At one ex-
tremity (lower right in Figure 7/1) the cylindrical-like
tubes are totally fused. Apertures are not obviously pre-
served and, where suspected to be so, their interpreta-
tion as such is equivocal.

Maeandropolydora decipiens Voigt, 1965
Figure 7/2

Material — One specimen, UWIGM 2003.19A, locality
j (Figure 2¢), Moneague Formation, preserved in asso-
ciation with M. elegans in a molluscan shell.

Description — A long (10 mm), branched, slightly
sinuous to curved, cylindrical boring, approximately
0.04 mm in diameter, possessing a prominent ear-like
pouch towards one extremity (arrowed in black in Fig-
ure 7/2). The gallery at the opposite extremity termi-
nates blindly.

Maeandropolydora elegans Bromley & d’Alessandro,
1983
Figure 7/2, 4

Material — One specimen, UWIGM 2003.19B, locality
j (Figure 2e), Moneague Formation, preserved in asso-

ciation with M. decipiens in an indeterminate molluscan
shell.
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1 - Maeandropolydora crassa Bromley & D’Alessandro, 1987, UWIGM 2003.18, in an indeterminate coral specimen. Scale bar

represents 5 mm; Moneague Formation.

2, 4 - Maeandropolydora decipiens Voigt, 1965, UWIGM 2003.19A (2, black arrow), in an indeterminate molluscan shell in asso-
ciation with M. elegans Bromley & d’Alessandro, 1983 (white arrow); enlargement (4) of M. elegans. Scale bars represent 1

mm; Moneague Formation.

3, 5 - Maeandropolydora sulcans Voigt, 1965, UWIGM 2003.10B (3, arrowed), partial preservation in aff. Strombus sp.; UWIGM
2003.20, partial preservation (5) in an indeterminate coral specimen. Scale bars represent 2 mm; Moneague Formation.

6 - Oichnus simplex Bromley, 1981, UWIGM 2003.21A (white arrowhead), and O. paraboloides Bromley, 1981, UWIGM
2003.21B (dark arrowhead), in the shell of an indeterminate gastropod. Scale bar represents 1 mm; Moneague Formation.

7 - idiomorphic Trypanites isp., UWIGM 2003.10C (arrowed), in association with Entobia isp. AB and AD (cf. Figures 5/6; 6/1,
respectively). Scale bar represents 0.5 mm; Moneague Formation.

8 - stenomorphic Uniglobites glomerata (Morris, 1851), UWIGM 2003.4B, preserved in an indeterminate coral. Scale bar repre-

sents 1 mm; Moneague Formation.

Description — A partially preserved, thin cylindrical
tube that consists of a contorted, U-shaped loop. Di-
ameter of tube is approximately 0.04 mm. The tube di-
verges toward its apertural extremities and its distal
equivalent is in close contact, but is separated by a de-
pression or furrow. A slight bulge is observed on one
side of the tube.

Maeandropolydora sulcans Voigt, 1965
Figure 7/3, 5

Material — Two specimens, both Moneague Formation:
UWIGM 2003.10B (Figure 7/3), locality g (Figure 2c);
UWIGM 2003.20 (Figure 7/5), locality j (Figure 2e).

Preservation — UWIGM 2003.20 is preserved in an
indeterminate scleractinian coral; UWIGM 2003.10B is
preserved in a gastropod aff. Strombus sp.

Description — Coarse, looped or straight borings of
cylindrical cross-section, varying in length from 4 mm
(UWIGM 2003.20) to 8 mm (UWIGM 2003.10B).
Borings comprise galleries that are slightly contorted
and both exhibit variable diameters of between 0.1-0.3
mm.

Discussion — Maeandropolydora crassa comprises
repetitively branching, numerous blind branches and
lacks prominent pouches; these morphological features
distinguish it from other Maeandropolydora ispp. It is
closest morphologically to M. sulcans, which also lacks
pouches and exhibits non-repetitive branching. Maean-
dropolydora decipiens shows the closest affinities to M.
elegans due to the lack of pouches and the presence of
hairpin loops in the latter (Bromley & d’Alessandro,
1987).

Oichnus Bromley, 1981

Type ichnospecies — Qichnus simplex Bromley, 1981.

Diagnosis (after Donovan & Pickerill, 2002, p. 87) —
Small, circular, subcircular, oval or rhomboidal holes or
pits of biogenic origin in hard substrates, commonly
perpendicular to subperpendicular to substrate surface.
Excavation may pass directly through substrate as a
penetration, most commonly where the substrate is a
thin shell, or may end within the substrate as a shallow
to moderately deep depression or short, subcylindrical
pit, commonly with a depth:width ratio of smaller or
equal 1, with or without a central boss,

Oichnus paraboloides Bromley, 1981
Figure 7/6

Material — Four specimens: three specimens, including
UWIGM 2003.21B (Figure 7/6), locality 1 (Figure 2f),
Moneague Formation; one specimen, locality ¢ (Figure
2b), Somerset Formation. All specimens are preserved
in molluscs.

Description — These borings fully penetrate their re-
spective hosts and have the appearance of inverted,
truncated cones. The figured specimen has an outer di-
ameter of 1 mm tapering to an inner diameter of 0.5
mm. Etch marks are present at the rim of the figured
specimen.

Oichnus simplex Bromley, 1981
Figure 7/6

Material — Twenty specimens: one specimen, locality j
(Figure 2¢), Moneague Formation; ten specimens, in-
cluding UWIGM 2003.21A (Figure 7/6), locality 1 (Fig-
ure 2f), Moneague Formation; seven specimens, locality
¢ (Figure 2b), Somerset Formation; two specimens, lo-
cality k (Figure 2d), Montpelier Formation. All speci-
mens are preserved in indeterminate molluscs.



-184-

Description — Circular to slightly oval vertically ori-
ented borings that sporadically penetrate their respective
host. The figured specimen, circular in cross-section, is
completely penetrative. Diameter of the figured speci-
men is 1.0 mm.

Discussion — Pickerill & Donovan (1998) regarded
Tremichnus Brett, 1985, as a junior synonym of
QOichnus, a conclusion reiterated by Nielsen & Nielsen
(2001) and followed herein. Qichnus simplex and O.
paraboloides are the most widespread and commonly
reported ichnospecies in the White Limestone Group,
and can be easily distinguished from other members of
this ichnogenus. Oichnus ovalis Bromley, 1993, pos-
sesses a thomboid external opening; O. coronatus Niel-
sen & Nielsen, 2001, has an external opening sur-
rounded by a granular halo; O. asperus Nielsen & Niel-
sen, 2001, possesses regular to irregular elongate to oval
openings; O. gradatus Nielsen & Nielsen, 2001, exhib-
its an abrupt change in diameter from wide externally to
narrow internally; and O. excavatus Donovan & Jagt,
2002, is characterized by a central boss (see also Blissett
& Pickerill, 2003). All these attributes are clearly absent
in the material documented herein.

Ichnogenus Trypanites Mégdefrau, 1932

Type ichnospecies — Trypanites weisei Migdefrau,
1932.

Diagnosis (modified after Bromley, 1972; Bromley &
d’Alessandro, 1987) — Single entrance, cylindrical or
sub-cylindrical, unbranched boring in lithic or biogenic
substrates having circular cross-section throughout
length. The axes of the boring may be straight, curved
or irregular.

Trypanites isp.
Figures 6/4; 7/7

Material - Forty-three specimens, all from the
Moneague Formation: 40 specimens (plus numerous
examples that were not collected), locality h (Figure 2e),
three specimens, locality g (Figure 2c), including
UWIGM 2003.14A (Figure 6/4) and 2003.10C (Figure
7/7).

Preservation — All specimens from locality h are lo-
cated within a series of hardgrounds. The three exam-
ples from locality g are preserved in association with G.
cluniformis and Entobia isp. within a shell of the gas-
tropod Strombus sp.

Description — Smooth, more or less cylindrical, un-
branched, straight-gently curved borings each with a

constant diameter. Diameter and length vary ranging,
respectively, between 0.1-5.0 mm and from 1-50 mm.
The figured specimens are cylindrical, unbranched and
straight with a diameter of 0.1 mm and length of ap-
proximately 1.0 mm.

Discussion — Bromley & d’Alessandro (1987) noted
that the three ichnospecies of Trypanites, namely T.
weisei (that is perpendicular to the substrate), T. soli-
tarius (von Hagenow, 1840) (that runs closely beneath
the surface) and 7. fimbriatus (Stephenson, 1952) (that
is club-shaped and can either be perpendicular or par-
allel to the substrate) were distinguished on unsatisfac-
tory characteristics, but that the insufficient material
available to them prevented a decision on the validity of
the ichnospecies. The material available for this study
did not allow determination below the level of ichno-
genus, as orientation was indeterminate,

Ichnogenus Uniglobites Pleydell & Jones, 1988

Type ichnospecies — Uniglobites glomerata (Morris,
1851).

Diagnosis (after Pleydell & Jones, 1988) — Single-
chambered borings in lithic substrates, connected to
substrate surface by one or more apertures or apertural
canals; chamber spherical to irregularly elongate, with
elongation parallel to substrate surface; progressive in-
crease in size of chamber and fusion of apertural canals
may occur during ontogeny.

Uniglobites glomerata (Morris, 1851)
Figure 7/8

Material — One specimen, UWIGM 2003 .4B, locality h
(Figure 2e), Moneague Formation, preserved in associa-
tion with Entobia cateniformis within an indeterminate
scleractinian coral.

Description — Single-chambered, non-camerate boring
with at least three apertural canals and one aperture.
The chamber is spherical, a maximum of 2 mm in di-
ameter.

Discussion — Uniglobites glomerata is differentiated
from Entobia ispp. in that the former, monoichnospeci-
fic ichnotaxon is single chambered and non-camerate.
This is the first record of Uniglobites in Jamaica.

Conclusions

The majority of macroborings documented herein occur
in association with macrofaunal elements, notably ben-



thic molluscs and scleractinian corals (Table 1). The
general absence of bioerosional structures within the
Troy Formation may be a result of its dolomitic lithol-
ogy; that is, dolomitization most likely destroyed bored
substrates. At localities where dolomitization is not pro-
nounced, host fossils, although more or less unaltered,
are fragmentary, hence making identification of ichno-
taxa impossible.

The Somerset Formation is fossiliferous; however,
faunas are fragmentary and only a few ichnospecies,
namely Caulostrepsis taeniola, Entobia ovula, Oichnus
simplex, O. paraboloides and Entobia isp. AB were
identifiable. The Moneague Formation is the most ex-
tensively exposed formation on the island, and incorpo-
rates a variety of lithologies containing well-preserved
body fossils and included ichnofossils. The Montpelier
Formation consists locally of allochthonous fossiliferous
scleractinian-rich limestone with a well-preserved ich-
nofauna.

The producers of these bioerosional structures can-
not be identified because the majority of them were soft-
bodied or weakly mineralised (e.g., clionid sponges;
Bromley & d’Alessandro, 1989). Where soft-bodied
animals were not the producing organisms (e.g., Gas-
trochaenolites, Oichnus, usually a product of boring
bivalves and gastropods, respectively), no shells were
observed within or in close association with the borings.
The substrates in which these ichnofossils occur are
generally recognisable only at a high taxonomic level,
but do include various scleractinian coral species, vari-
ous benthic molluscs (e.g., strombids), decapod crusta-
ceans (crab carapaces) and hardgrounds.

Our initial observations suggest that the borings
documented herein exhibit affinities for both specific
and variable hosts. For example, E. megastoma is re-
stricted to crab carapaces; E. ovula, C. canna, Entobia
isp. AB, Entobia isp. AC, Entobia isp. AD, and Oichnus
ispp. are restricted to bivalves; and most of the remain-
ing borings occur in corals (e.g., Cl irregularis, CI.
radicans, Co. tenuis, Conchotrema isp., E. gigantea, E.
cateniformis, E. retiformis, Entobia isp. AA, G.
anauchen, Gastrochaenolites isp., M. crassa, M. sul-
cans, and U. glomerata).

Acknowledgements

We acknowledge the financial support provided by a
Natural Sciences Engineering Research Council Discov-
ery Grant to RKP. We thank Simon Mitchell and Tom
Stemann (University of the West Indies (UWI), Mona)
for their help in field logistics and the Department of
Geography and Geology Department, UWI, for assis-
tance given to DIB during field and museum studies.
Tony Porter (WINDALCO) gave permission to access
private company property. Special thanks also to the
technical staff and lan Armitage at UNB. David

-185-

Keighley (Natural Resources and Energy, New Bruns-
wick) and Mark Wilson (College of Wooster, Ohio) are
thanked for their constructive reviews.

References

Blissett, D.J. & Pickerill, RK. 2003. Oichnus excavatus
Donovan and Jagt, 2002, from the Moneague Formation,
White Limestone Group, of Jamaica. Caribbean Journal
of Science 39, 221-223.

Brett, C.E. 1985. Tremichnus: a new ichnogenus of circular-
parabolic pits in fossil echinoderms. Journal of Paleontol-
ogy 59, 625-635.

Bromley, R.G. 1972. On some ichnoaxa in hard substrates
with a redefinition of Trypanites Magdefrau. Paldontolo-
gische Zeitschrift 46, 93-98. ’

Bromley, R.G. 1981. Concepts in ichnotaxonomy illustrated
by small round holes in shells. Acta Geolégica Hispdnica
16, 55-64.

Bromley, R.G. 1993. Predation habits of octopus past and
present and a new ichnospecies, Oichnus ovalis. Bulletin
of the Geological Society of Denmark 40, 167-173.

Bromley, R.G. & Alessandro, A. d’. 1983. Bioerosion in the
Pleistocene of southern Italy: ichnogenera Caulostrepsis
and Maeandropolydora. Rivista Italiana di Paleontologia
e Stratigrafia 89, 283-309.

Bromley, R.G. & Alessandro, A. d’. 1984. The ichnogenus
Entobia trom the Miocene, Pliocene and Pleistocene of
southem Italy. Rivista Italiana di Paleontologia e Strati-
grafia 90, 227-296.

Bromley, R.G. & Alessandro, A. d’. 1987. Bioerosion of the
Plio-Pleistocene transgression of southern Italy. Rivista
Italiana di Paleontologia e Stratigrafia 93, 379-442.

Bromley, R.G. & Alessandro, A. d’. 1989. Ichnological study
of shallow marine endolithic sponges from the Italian
coast. Rivista Italiana di Paleontologia e Stratigrafia 95,
279-314.

Bromley, R.G. & Asgaard, U. 1993. Endolithic community
reolacement on a Pliocene rocky coast Ichnos 2, 93-116.

Bronn, H.G. 1837-1838. Lethaea geognostica oder Abbildun-
gen und Beschreibungen der fiir die Gerbirgsformationen
bezeichnendsten Versteinerungen 2, 673-1350. Stuttgart
(E. Schweizerbart).

Clarke, J.M. 1908. The beginnings of dependent life. New
York State Museum of Natural History, Bulletin 121, 149-
169.

Donovan, S.K. 2002. A new ichnospecies of Gastrochaeno-
lites Leymerie from the Pleistocene Port Morant Forma-
tion of southeast Jamaica and the taphonomy of calcareous
linings in clavate borings. Ichnos 9, 61-66.

Donovan, S.K. & Blissett, D.J. 1998. Palaeoecology of the
giant Eocene gastropod Campanile. Eclogae geologicae
Helvetiae 91, 453-456.

Donovan, S.K., Blissett, D.J. & Currant, A.P. 2001. Trace
fossils of the Lower Pleistocene Manchioneal Formation
of eastern Jamaica. Caribbean Journal of Science 37, 292-
295.

Donovan, S.K. & Jagt, JW.M. 2002. Oichnus Bromley bor-
ings in the irregular echinoid Hemipneustes Agassiz from
the type Maastrichtian (Upper Cretaceous, The Nether-
lands and Belgium). Ichnos 9, 67-74.



- 186 -

Donovan, S.K. & Pickerill, R.K. 2002. Pattern versus process
or informative versus uninformative ichnotaxonomy: reply
to Todd and Palmer. Ichnos 9, 85-87.

Edinger, ENN. & Risk, M.J. 1994. Oligocene-Miocene extinc-
tion and geographic restriction of Caribbean corals: roles
of turbidity, temperature and nutrients. Palaios 9, 576-
598.

Fenton, C.L. & Fenton, M.A. 1932. Boring sponges in the
Devonian of lowa. American Midland Naturalist 13, 42-
54,

Fischer, P. 1868. Recherches sur les éponges perforantes fos-
siles. Annales du Muséum d’Histoire naturelle Paris (1)4,
117-174.

Gripp, K., 1967. Polydora biforans n. sp. ein in Belemniten-
Rostren bohrender Wurm der Kreide-Zeit. Meyniana 17,
8-10.

Hagenow, F. von 1840. Monographie der Riigen’schen Kre-
ide-Versteinerungen, 2. Radiarien und Annulaten. Neues
Jahrbuch fiir Mineralogie, Geognosie, Geologie und
Petrefaktenkunde 1840, 631-672.

Kelly, S.R.A. & Bromley, R.G. 1984. Ichnological nomencla-
ture of clavate borings. Palaeontology 27, 793-807.

Leymerie, A. 1842. Suite du mémoire sur le terrain Crétacé de
Département de 1’Aube. Mémoires de Ila Société
géologique de France 5, 1-34.

Migdefrau, K. 1932. Uber cinige Bohrgiinge aus dem Unteren
Muschelkalk von Jena. Palidontologische Zeitschrift 14,
150-160.

Mitchell, S.F. 2004. Lithostratigraphy and palacogeography of
the White Limestone Group. In: Donovan, S.K. (ed.). The
Mid-Cainozoic White Limestone Group of Jamaica. Cai-
nozoic Research 3, 5-29.

Mitchell, S.F., Pickerill, RK. & Donovan, S.K. 1998. A
unique pebble from the Pliocene Bowden Formation of
southeastern Jamaica. Caribbean Journal of Science 34,
130-131.

Morris, J. 1851. Palaeontological notes. Annals and Magazine
of Natural History 8, 85-90.

Nielsen, K.S. & Nielsen, J.K. 2001. Bioerosion in Pliocene to
Late Holocene tests of benthic and planktonic foraminifer-
ans, with a revision of the ichnogenera Oichnus and Tre-
michnus. Ichnos 8, 99-116.

Perry, C.T. 2000. Macroboring of Pleistocene coral communi-
ties, Falmouth Formation, Jamaica. Palaios 15, 483-491.

Pickerill, R K. & Donovan, S.K. 1991. Observations on the
ichnology of the Richmond Formation of eastern Jamaica.
Journal of the Geological Society of Jamaica 28, 19-35.

Pickerill, R.K. & Donovan, S.K. 1998. Ichnology of the Plio-
cene Bowden shell bed, southeast Jamaica. Contributions
to Tertiary and Quaternary Geology 35, 161-175.

Pickerill, RK. & Donovan, S.K. 1999. Ichnology of the late
Cenozoic of southeast Jamaica: additional ichnotaxa and
synthesis. Caribbean Journal of Science 35, 123-131.

Pickerill, R.K., Donovan, S.K. & Dixon, H.L. 1992. The
Richmond Formation of eastern Jamaica revisited - further
ichnological observations. Caribbean Journal of Science
28, 89-98.

Pickerill, R.K., Donovan, S.K. & Dixon, H.L. 1993a. The
trace fossil Dactyloidites ottoi (Geinitz, 1849) from the
Neogene August Town Formation of south-central Ja-
maica. Journal of Paleontology 67, 1070-1074.,

Pickerill, R.K., Donovan, S.K., Dixon, HL. & Doyle, E.N.

1993c. Bichordites monastiriensis from the Pleistocene of
southeast Jamaica. Ichnos 2, 225-230.

Pickerill, R.K., Donovan, S.K., Doyle, EN. & Dixon, H.L.
1993b. Ichnology of the Palacogene Richmond Formation
of eastern Jamaica - the final chapter? Atlantic Geology
29, 61-67.

Pickerill, RK., Donovan, S.K. & Mitchell, S.F. 1998a. Ich-
nology of the Late Pleistocene Port Morant Formation of
southeastern Jamaica. Caribbean Journal of Science 34,
12-32.

Pickerill, R.K., Donovan, S.K., Mitchell, S.F. & Keighley,
D.G. 2002a. Late Cenozoic trace fossils from southeast
coastal Jamaica. In: Jackson, T.A. (ed.). Caribbean geol-
ogy: into the 3rd Millennium. Transactions of the 15th
Caribbean Geological Conference, 29th June-2nd July,
1998, Kingston, Jamaica, 155-165. Mona (The Press, Uni-
versity of the West Indies).

Pickerill, R.K., Donovan, S.K. & Portell, R.W. 2002b. Cau-
lostrepsis spiralis isp. nov., Miocene Grand Bay Forma-
tion of Carriacou (Grenadines, Lesser Antilles). Ichnos 8,
261-264.

Pickerill, R.K., Keighley, D.G. & Donovan, S.K. 1996. Ich-
nology of the Pliocene Bowden Formation of southeastern
Jamaica. Caribbean Journal of Science 32, 221-232.

Pickerill, R.K. & Mitchell, S.F. 1999. The graphoglyptid trace
fossil Spirorhaphe involuta (de Stefani, 1895) from east-
e Jamaica. Journal of the Geological Society of Jamaica
33, 13-16.

Pickerill, R.K., Mitchell, S.F., Donovan, S.K. & Keighley,
D.G. 1998b. Sedimentology and palacoenvironment of the
Pliocene Bowden Formation, southeast Jamaica. Contri-
butions to Tertiary and Quaternary Geology 35, 9-27.

Pleydell, S.M. & Jones, B. 1988. Boring of various faunal
elements in the Oligocene-Miocene Bluff Formation of
Grand Cayman, British West Indies. Journal of Paleon-
tology 62, 348-367.

Portlock, J.E. 1843. Report on the geology of the county of
Londonderry and parts of Tyrone and Fermanagh, xxxi +
748 pp. Dublin and London (HMSO and A. Milliken).

Price, W.A. 1916. Notes on the paleontology of Raleigh Wyo-
ming, McDonell and adjacent counties. Marine inverte-
brates from the Pottsville series. Raleigh County and
western portions of Mercer and Summers counties, 663-
732. Wheeling, West Virginia (West Virginia Geological
Survey).

Price, W.A. 1918. Notes on the paleontology of Barbour,
Upshur and the western portion of Randolph counties.
Part IV of Barbour and Upshur counties and the western
portion of Randolph County, 777-804, Wheeling, West
Virginia (West Virginia Geological Survey).

Schlirf, M. 2000. Upper Jurassic trace fossils from the Bou-
lonnais (northern France). Geologica et Palaeontologica
34, 145-213.

Seilacher, A. 1964. Sedimentological classification and no-
menclature of trace fossils. Sedimentology 3, 253-256.

Stephenson, L.W. 1952. Larger invertebrate fossils of the
Woodbine Formation (Cenomanian) of Texas. United
States Geological Survey, Professional Paper 242, 1-226.

Teichert, C. 1945. Parasitic worms in Permian brachiopod and
pelecypod shells in western Australia. American Journal
of Science 243, 197-209.

Uchman, A. 1995. Taxonomy and palaececology of flysch



trace fossils: the Marnoso-arenacea Formation and associ-
ated facies (Miocene, Northern Apennines, Italy). Ber-
ingeria 15, 1-115.

Voigt, E. 1965. Uber parasitische Polychaeten in Kreide-
Austern sowie einige andere in Muschelschalen bohrende
Wiirmer. Paldontologische Zeitschrift 39, 193-211.

Voigt, E. 1971. Fremdskulpturen an Steinkernen von Poly-
chaeten-Bohrgéngen aus der Maastrichter Tuftkreide.
Paldontologische Zeitschrift 45, 144-153.

Wilson, M.A. & Palmer, T.J. 1998. The earliest Gastrochae-
nolites (Early Pennsylvanian, Arkansas, USA): an Upper
Paleozoic bivalve boring? Journal of Paleontology 72,
769-772.

Wright, RM. & Robinson, E. (eds). 1993. Biostratigraphy of
Jamaica. Geological Society of America Memoir 182, 1-
492,

- 187 -



