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Early to Late Eocene bryo zoans from the La Meseta For ma tion of Sey mour Is land were col lected at two lo cal i ties within the
Cucullaea I Allomember (Telm4 and Telm5) on the northwest ern side of the is land and in two lo cal i ties within the Submeseta
Allomember (Telm6 and Telm7) on the northeast ern side. This fauna is rep re sented by cyc lo stomes of the suborders
Tubuliporina and Cerioporina and suborders of Neocheilostomata, among which nine spe cies have been rec og nized. The
fol low ing new spe cies are in tro duced: Micropora nordenskjoeldi sp. nov., Lunulites marambionis sp. nov., Otionellina
antarctica sp. nov. and Otionellina eocenica sp. nov. Some other taxa rec og nized in the stud ied ma te rial, such as Reticrescis 
plicatus, Uharella seymourensis and Celleporaria mesetaensis, were pre vi ously de scribed from the low er most (Telm1) or
up per most parts (Telm6–7), thus their strati graphi cal ranges within the La Meseta For ma tion are ex tended. The di verse
growth-forms of the bryo zoans in clude a sole ball-shaped celleporiform col ony and re tic u lated and bilamellar-foliaceous col -
ony, as well as rich en crust ing and free-liv ing forms (so-called sand fau nas), in di cat ing the ex is tence of lo cally re stricted
shal low-ma rine en vi ron ments. This is par tic u larly true in the mid dle and up per parts of the La Meseta For ma tion (Telm4–7).
Re tic u lated, sphe roi dal and ro bust, branched col o nies, which thrived in the en vi ron men tal con di tions of the lower part
(Telm1), are rep re sented only by a sparse bryo zoan biota in the up per part of the La Meseta For ma tion. Lunulitiforms, such
as Lunulites and Otionellina which are warm wa ter, free-liv ing bryo zoans, dom i nate in the siliciclastic sed i ments of Telm5,
but erect folded sheets form ing a shell bed com posed of ?Goodonia oc cur in Telm6–7. These three gen era are rec og nized in
Antarctica for the first time. The aus tral ge nus Otionellina has its ear li est fos sil re cord here, show ing close biogeographical
links with the Late Eocene–Mio cene fau nas of Aus tra lia and New Zea land. The tax o nomic com po si tion of the stud ied fauna
to gether with their growth forms is a very good tool for re con struct ing palaeoenvironmental con di tions in the mid dle and up -
per parts (Telm4–7) of the La Meseta For ma tion, de pos ited dur ing the Late Ypresian–Priabonian.

Key words: Cyclostomata, Cheilostomata, tax on omy, Paleogene, James Ross Ba sin, Ant arc tic Pen in sula.

INTRODUCTION

Sey mour Is land is lo cated at the north east ern tip of the Ant -
arc tic Pen in sula, where the ex cel lent ver ti cal and lat eral ex po -
sures al low un prec e dented ac cess to Late Cre ta ceous–Early
Paleogene ma rine fau nas and flo ras at the high palaeolatitude
of 65°S (Zinsmeister and Feldmann, 1984; Feldmann and
Woodbourne, 1988; Zinsmeister, 1991; GaŸdzicki, 1996, 2001;
Bieñkowska-Wasiluk et al., 2013).

The Eocene bryo zoans from the La Meseta For ma tion (LMF) 
of Sey mour Is land were re ported for the first time by GaŸdzicki

and Hara (1994) and later de scribed by Hara (1997, 1998, 2001,
2002, 2007, 2015) and Tay lor et al. (2008b) in a se ries of sys -
tem atic works. The rich est bryo zoan as sem blage was doc u -
mented from the low er most part of the LMF (sites ZPAL 1,
ZPAL 5 and ZPAL 11-12) ex pos ing a 2 metre thick basal layer of
Telm1 in the north west ern part of the is land (Hara, 2001). The
bryo zoan fauna here com prises 43 spe cies of the dom i nant
cerioporine cyc lo stomes along with cheilostomes be long ing to
micro poroideans, and umbonulomorph and lepraliomorph
ascophorans, where the ma jor ity of col o nies show multilamellar
growth. The strata are com posed of poorly con sol i dated sand -
stones and siltstones, which rep re sent the low er most part of the
LMF (Telm1, see Sadler, 1988) or the Valle de las Focas
Allomember sensu Marenssi et al. (1998), and they are in ter -
preted to be of Early Eocene age (52–54 Ma; see López-Cabrera 
and Olivero, 2011).

Three stud ies of the Early–Mid dle Eocene bryofauna from
the LMF give a com bined to tal of 45 spe cies to date (Hara,
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2001, 2002; Tay lor et al., 2008b). Some new re cords of bryo -
zoan in ter nal moulds from the low er most part of this for ma tion
have been added more re cently (Hara, 2015). Other South ern
Hemi sphere Early Eocene bryo zoans, which pre-date the La
Meseta bryofauna, were de scribed from Chat ham Is land, New
Zea land. These very speciose and tax o nom i cally di verse fau -
nas con sist of a to tal of 119 spe cies, of which 62 were new to
sci ence, many rep re sent ing the old est fos sil re cords of par tic u -
lar taxa (Gordon and Tay lor, 1999, 2015). In ves ti ga tions of the
basal fa cies of the South Mas lin Sands of the Mid dle to Late
Eocene Tortachilla Lime stones of the St. Vin cent Ba sin, South
Aus tra lia, have re vealed the pres ence of >250 spe cies
(Schmidt and Bone, 2001, 2003), among which the free-liv ing
lunulitiform bryo zoan Otionellina cf. exigua oc curs in rel a tively
un con sol i dated sed i ments con tain ing goethite pel lets, prob a bly 
de pos ited within the wave base zone (Schmidt, 2007). Tax o -
nomic re search on South ern Hemi sphere Eocene bryo zoans
has been sparse, but the early twenty-first cen tury has seen an
in crease in tax o nomic stud ies (Gordon and Tay lor, 2015). The
ear lier tax o nomic stud ies from the Late Eocene of the Otway
Ba sin by Maplestone (1904), and other tax o nomic and phylo -
gen etic work of Gordon and Braga (1994) to gether with re cords
from the Eocene of the LMF (Hara, 2001, 2002), may po ten tially 
be used to eval u ate the biogeography of the Aus tral Eocene
bryo zoans in re la tion to palaeolatitude and cir cu la tion (Gordon
and Tay lor, 2015).

The bryofauna from the mid dle and up per part of the LMF
(Late Ypresian–Priabonian), which is the fo cus of the cur rent
pa per, was col lected from shal low-wa ter ma rine ho ri zons of the
Cucullaea I Allomember (Telm4–5, Ypresian) and from the
Submeseta Allomember (Telm6–7, Lutetian and
Bartonian/Priabonian) dur ing three Ar gen tine-Swed ish Ant arc -
tic cam paigns (2011–2013). The main ob jec tive of the pa per is
to de scribe the nine spe cies from the LMF. These in clude two
cyc lo stomes, rep re sented by the tubuliporid ?Idmidronea sp.
and the cerioporine Reticrescis plicatus, to gether with seven
cheilostomes be long ing to the Neocheilostomatina, i.e. the
microporoideans, Micropora nordenskjoeldi sp. nov., Lunulites
marambionis sp. nov., Otionellina antarctica sp. nov. and
Otionellina eocenica sp. nov., and the lepraliomorphs,
Celleporaria mesetaensis and as well as the brydonellid
umbonulomorph Uharella seymourensis and an other
adeonellid umbonulomorph rep re sented by the incertae sedis
ge nus Goodonia de scribed here as ?Goodonia sp. This fauna
adds a valu able new re cord of bryo zoans from the mid dle part
of the LMF (Telm4–5), which have never been de scribed from
Antarctica, as well as those which were for merly de scribed from 
the lower or up per most parts of the LMF (Telm1, 6–7). It also
ex tends the strati graphi cal oc cur rence of some taxa, which pre -
vi ously were rec og nized ei ther from the lower or up per parts of
the LMF. The Ant arc tic La Meseta bryofauna helps to fill a gap
in the knowl edge of the South ern Hemi sphere bryo zoans, par -
tic u larly be cause it adds ei ther the ear li est oc cur rences or first
fos sil re cords from this con ti nent.

Min er al og i cally, the bryo zoan skel e tons from the mid dle
part of the La Meseta For ma tion (Telm4–5) are formed of in ter -
me di ate-Mg cal cite (IMC). The ini tial ex am i na tion us ing
XRD-dif frac tion has proved the pres ence of the traces of ar -
agon ite and stron tium ap a tite. The scar city of the bryo zoan ma -
te rial, how ever, con sid er ably lim ited the ex pec ta tion of re ceiv -
ing better re sults.

GEOLOGICAL SETTING

The Lower to Up per Eocene/?low er most Oligocene LMF is
ex posed on Sey mour and Cockburn is lands in the Weddell
Sea. It rep re sents the only ex posed suc ces sion of this age in
Antarctica (Elliot and Trautman, 1982; Ivany et al., 2006, 2008).
The LMF is part of the sed i ment fill of the James Ross Ba sin, a
back-arc ba sin de vel oped on the east ern flank of the Ant arc tic
Pen in sula (Elliot, 1988; Del Valle et al., 1992; Hathway, 2000;
cf. Mozer, 2013). Rest ing un con form ably on ei ther the Up per
Cre ta ceous López de Bertodano For ma tion or the Paleocene
Sobral and Cross Val ley for ma tions, the LMF is in ter preted as
the fill ing of a 7 km wide in cised-val ley sys tem (Sadler, 1988;
Marenssi et al., 1998, 2002; Marenssi, 2006). The unit con sists
of un con sol i dated sand stones and mudstones with in ter ca lated
co quina con glom er ates of ~720 m in com pos ite thick ness.
Marenssi et al. (1998) pro posed six erosionally based in ter nal
units: Valle de Las Focas (= Telm1), Acantilados (= Telm2–3),
Campamento (= Telm3), Cucullaea I (= Telm4–5), Cucullaea II
(= Telm5) and Submeseta (= Telm6–7) Allomembers. These
un con form able allomembers were de pos ited in deltaic,
estuarine and shal low ma rine set tings (Marenssi et al., 1998,
2002; Marenssi, 2006; Tatur et al., 2011).

The basal part of the ap prox i mately 80 m thick Cucullaea I
Allomember is an up to 3 m thick shell bed (unit Telm4 of
Sadler, 1988) dom i nated by the large thick-shelled bi valve
Cucullaea raea and darwinellid gas tro pods, but also con tain ing
abun dant ver te brate re mains, es pe cially shark teeth (Reguero
et al., 2012). This Cucullaea I shell bed is over lain by a se ries of
pur ple and grey-green fine-grained sands and silty clays in ter -
ca lated with shell lenses (Telm5). Sedimentological fea tures of
the Cucullaea I Allomember are par al lel lami na tions, flaser and
wavy bed ding as well as rip ples, small chan nels and bur rows
(Elliot and Trautman, 1982; Sadler, 1988; Stilwell and
Zinsmeister, 1992). The shell lenses are dom i nated by
Cucullaea, but one ho ri zon is dom i nated by the gas tro pod
Polynices. The up to 1 m thick lenses of the “Natica Ho ri zon”
pinch out lat er ally within a few metres, but they are ex posed at
sev eral places along the west ern flank of the meseta. The
Cucullaea I Allomember is un con form ably over lain by an other
thick Cucullaea shell bed, rep re sent ing the low er most part of
the Cucullaea II Allomember (also Telm5).

The depositional en vi ron ment of the Cucullaea I
Allomember can be in ter preted as a nearshore, high-en ergy en -
vi ron ment (Stilwell and Zinsmeister, 1992). The fos sil con tent of 
the Cucullaea I Allomember is largely re stricted to con glom er -
atic shell beds and lenses. The fauna is dom i nated by the large
thick-shelled bi valve, Cucullaea raea, and the thick-shelled
gas tro pods, Antarctodarwinella nordenskjoldi and Struthiola -
rella steinmanni. These are as so ci ated with other ma rine
molluscs, brachi o pods, cri noids, star fish, as ter oids, sea ur -
chins, nautiloids and crabs, as well as the trace fos sils
Diplocraterion, Scoyenia, Skolithos and Ophiomorpha (Stilwell
and Zinsmeister, 1992; Cione and Reguero, 1998; Tatur et al.,
2011). Ma rine ver te brates are also very abun dant, es pe cially
sharks, skates, rays and chimaeras. The selachian fauna is
more di verse than most of ex tant tem per ate fau nas and al most
equal to pres ent-day trop i cal fau nas (Kriwet and GaŸdzicki,
2003; Reguero et al., 2013). Ad di tion ally, re mains of ma rine
tele osts, basilosaurid whales, ma rine tur tles, and pen guins can

706 Urszula Hara, Thomas Mörs, Jonas Hagström and Marcelo A. Reguero

https://gq.pgi.gov.pl/article/view/7893
https://gq.pgi.gov.pl/article/view/7727
https://gq.pgi.gov.pl/article/view/7727
https://gq.pgi.gov.pl/article/view/7727


be found (Buono et al., 2016; Schwarzhans et al., 2016). The
Cucullaea I Allomember con tains also some ter res trial el e -
ments, i.e. fos sil wood, which is heavily bored by teredinid bi -
valves, co coons of clitellates, and a range of ter res trial mam -
mals (Bomfleur et al., 2015; Gelfo et al., 2015, McLoughlin et
al., 2016).

Most bryo zoans de scribed here come from two Telm5
“Natica Ho ri zon” lo cal i ties, IAA 1/90 and IAA 2/95
(Figs. 1–3A–D). They are dom i nated by microporoideans be -
long ing to the fam i lies Lunulitidae, Otionellidae and
Microporidae. One spec i men of the cyclostome Reticrescis also 
oc curs. A rep re sen ta tive of the fam ily Brydonellidae – Uharella
seymourensis – which is also doc u mented from IAA 2/95
(Telm5), is pres ent in the Telm4 lo cal ity NRM 1 (Cucullaea I
shell bed, GPS data: 64°14.284’S 056°40.182’W, Fig. 3E) and
in the Telm6 lo cal ity IAA 1/93 (Submeseta, GPS data:
64°14’25”S; 56°35’51”W). IAA 1/90 (GPS data: 64°14’04.67”S;
56°39’56.38”W, Figs. 1–3A, B), also known as the “Un gu late
Site” (Marenssi et al., 1998), a con glom er atic lens al most 1 m

thick. The sed i ment ma trix is com posed of fine to coarse sand
with many bioclasts (mainly naticids) and peb bles up to 20 cm
in size. IAA 1/90 is sit u ated within the Struthiolarella steinmanni
Zone of Stilwell and Zinsmeister (1992). IAA 2/95 (GPS data:
64°13’58”S; 56°39’06”W, Figs. 1–3C, D), known as the “Mar su -
pial Site”, is also a con glom er atic lens with li thol ogy com pa ra ble 
to IAA 1/90, but thin ner.

MATERIAL AND METHODS

The stud ied bryo zoans were found in the re sid uum of al -
ready sieved and sorted bulk sed i ment sam ples, ex cept for
NRM-PZ By 141128–141131 from Telm7, which is a sur face
sam ple. The ma te rial was col lected when pros pect ing for ter -
res trial ver te brates in the LMF on Sey mour Is land dur ing the
aus tral sum mers of 2011–2013 (Fig. 3), or ga nized by the Ar -
gen tine Ant arc tic In sti tute (IAA-DNA) in col lab o ra tion with the
Swed ish Po lar Re search Sec re tar iat (SPFS).
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Fig. 1. Location map

A – map of Antarctica showing the position of the Antarctic Peninsula; B – map of the Antarctic
Peninsula showing Seymour Island; C – geological map of Seymour Island showing the outcrops of

Telm4–7 and localities NRM 1, IAA 1/90, IAA 2/95, IAA 1/93, DPV 13/84 and DPV 6/84



Over 130 frag ments of bryo zoan col o nies were used for the
tax o nomic study. They de rive from un con sol i dated clastic sed i -
ments from one Telm4 lo cal ity, NRM 1; two Telm5 lo cal i ties,
IAA 1/90 (also known as the Un gu late Site), and IAA 2/95
(known as the Mar su pial Site), and one Telm4–5 lo cal ity DPV
6/84 (called Rocket Site), as well as one Telm6 lo cal ity IAA 1/93 
(see Fig. 1C). In ad di tion, rather poorly pre served large in di vid -
ual re tic u late or ball-shaped cyclostome and cheilostome bryo -
zoan col o nies were col lected from the up per part of the LMF
(DPV 13/84, Telm7, Fig. 3F) in the north east ern part of the is -
land (Fig. 1). The ma jor ity of the stud ied ma te rial is com posed
of small, frag ile frag ments of col o nies, which de rive from the
res i dues of sieved bulk sam ples. The res i dues were sieved
through mesh sizes from 4.0 to 0.5 mm, and in part of
0.063 mm. Bryo zoans were ab sent in the fin est frac tion. Ul tra -
sonic clean ing was em ployed to re move weakly ad her ent ma -
trix. All de scribed taxa were ex am ined and mea sured us ing a
WILD M10 bin oc u lar mi cro scope. Well-pre served spec i mens
were stud ied with scan ning elec tron mi cro scopes at the Pol ish
Geo log i cal In sti tute – Na tional Re search In sti tute (War saw), a
ZEISS-LEO 1430 SEM, and a SIGMA VP ZEISS SEM (En vi -
ron men tal Lab o ra tory of Low Tem per a ture Scan ning Elec tron
Mi cros copy) at the De part ment of Ge ol ogy (Uni ver sity of War -
saw). X-ray dif frac tion (XRD) was per formed at the Chem i cal
Lab o ra tory of the Pol ish Geo log i cal In sti tute – Na tional Re -
search In sti tute us ing an X. Pert PW 3020 Philips for seven
sam ples, among which four spec i mens be longed to Otionellina
antarctica from two lo cal i ties (IAA 2/95 and AAI/90) and three
frag ments of col o nies of Lunulites marambionis sp. nov. from
lo cal ity IAA 2/95. Min i mal quan ti ties of ground ma te rial were
used for the XRD anal y ses; there fore, the sam ples were pre -
pared on glass. The diffractograms may be dis rupted by the
changed in ten sity re la tion ships and an gu lar shifts of the re flec -
tion. The chem i cal com po si tion of the se lected spec i mens from
the mid dle and up per part of the La Meseta For ma tion as well
as the av er age mole % MgCO3 con tent were ana lysed us ing
the elec tron microprobe Cameca SX-100 at the Mi cro-area
Anal y sis Lab o ra tory at the Pol ish Geo log i cal In sti tute – Na tional 
Re search In sti tute.

The il lus trated ma te rial (Figs. 4–10) is based on 34 se lected 
spec i mens pre sented as back-scat tered elec tron mi cro graphs.
Ma te rial il lus trated in Fig ure 10 was gold-coated be fore im ag -
ing. A few thin sec tions have been made from the stud ied ma te -
rial at the Acad emy of Met al lurgy (Cra cow). The stud ied ma te -
rial is cat a logued as NRM-PZ By 24207-24215 and NRM-PZ By 
141128-141134, and the holotypes are marked by the suf fix “h”. 
The col lec tion is housed in the palaeozoological col lec tions of
the Swed ish Mu seum of Nat u ral His tory, De part ment of Palaeo -
bi ol ogy in Stock holm. Two com par a tive spec i mens, il lus trated
in Fig ures 4L and 9F, are de pos ited at the In sti tute of
Paleobiology of the Pol ish Acad emy of Sci ences, War saw (Po -
land) un der the cat a logue num ber ZPAL Br. VIII/A.
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Fig. 2. Com pos ite strati graphi cal sec tion (from Reguero et al., 
2013) through the La Meseta For ma tion show ing 

the strati graphic po si tion of the sam ples

Strontium date val ues from Din gle and Lavelle (1998); Dutton et
al. (2002); Ivany et al. (2008) and Reguero et al. (2012)



SYSTEMATICS

Or der Cyclostomata Busk, 1852
Suborder Tubuliporina Milne-Ed wards, 1838

Fam ily Tubuliporidae Johnston, 1838
Ge nus Idmidronea Canu et Bassler, 1920

Type spe cies: Idmonea cornopus Defrance, 1822
?Idmidronea sp.

(Fig. 4A–J)

M a t e r i a l. – 1 com plete zoarium, NRM-PZ By 141131.
D i  m e n  s i o n s. – Col ony height 11 mm, width 15 mm.

Width of the sup port ing base 5.5 ´ 6.0 mm. Di am e ter of the
pri mary stem close to the ex panded base 3.7 mm. Thick ness
of the branch close to the sup port ing base 2.0–2.25 mm. Lat -
eral branch di am e ter in the mid dle part of the col ony 1.1–1.45
mm. Di am e ter of the branch close to the top of the col ony
0.62–0.75 mm. Ap er tural length 0.12–0.20 mm, width
0.08–0.12 mm. Dis tance be tween the zooecial rows
0.24–0.32 mm. Peri stome length 0.20–0.25 mm, width
0.16–0.26 mm. Kenozooecium length 0.20 mm, width
0.08 mm. Width of the exozone 0.16–0.32 mm. Width of the
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Fig. 3A–F – location pho to graphs

A, B – ae rial views of Telm5 lo cal ity IAA 1/90, “Un gu late Site”, marked by as ter isk; C, D – Ar gen tine-Swed ish field party col lect ing fos sils 
at Telm5 lo cal ity IAA 2/95, “Mar su pial Site”, marked by as ter isk; E – Telm4 lo cal ity NRM 1, marked by as ter isk; F – Telm7 lo cal ity DPV

13/84, marked by as ter isk; pho to graphs by T. Mörs (A, E, F); F. Degrange (B, D) and J. Hagström (C)
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Fig. 4A–J – Idmidronea sp. (spec i men By 141131, Telm7); K, L – Reticrescis plicatus Hara, 2001: K – spec i men By 24208, lo cal ity 
IAA 1/90, Telm5, L – ZPAL Br. VIII/A42, ZPAL 1, Telm1, K, L – La Meseta For ma tion, Sey mour Is land, James Ross Ba sin,

Ant arc tic Pen in sula, Eocene

A – side view of the dendroid col ony, scale bar 1.35 mm; B – back side of the prox i mal part of the col ony show ing the sup port ing disc with
marked lay er ing, scale bar 3 mm; C – gen eral up per view of the col ony, scale bar 1 mm; D – view of the dis tal part of the col ony with di chot o -
mously branch ing stems, scale bar 200 µm; E – branches show ing the ar range ment of autozooecia, scale bar 1 mm; F – area with out ap er -
tures (on the left), and with ap er tures (on the right), scale bar 100 µm; G – area with out ap er tures at the bi fur ca tion of the branches, scale bar
200 µm; H – close-up of the area at the bi fur ca tion of two branches, show ing the place with out ap er tures in the mid dle, scale bar 100 µm; I –
ap er tures with a dis tinct rim rang ing in shape from oval to tri an gu lar, scale bar 20 µm; J – lon gi tu di nal sec tion through a lat eral branch, show -
ing the zooecial walls in the exozone and endozone, scale bar 0.5 mm; K – frag ment of re tic u late col ony from a dor sal view, scale bar 9 mm; L 
– fenestre of the branches from the fron tal view show ing the bud ding laminae, scale bar 0.25 mm



endozone 0.4–0.64 mm. Lon gi tu di nally sec tioned interzooidal
walls ca. 0.025–0.05 mm thick.

D e s c r i p t i o n. –  Col ony erect, stout, dendroid,
strongly cal ci fied, con sist ing of two thick main branches, which
arise roughly per pen dic u larly from the mar ginal part of the tri an -
gu lar sup port ing base (Fig. 4A, B). The sec ond ary stems bi fur -
cate, up to the top of the col ony, giv ing rise to the smaller bi fur -
cat ing branches ta per ing to wards the dis tal branch tips (Fig. 4A, 
D). Lat eral branches in the dis tal part of the col ony are of a dif -
fer ent length; some are very short, some lon ger, and they grow
ei ther in a dis tal or hor i zon tal di rec tion form ing an ir reg u lar
tree-like col ony (Fig. 4A). Some branches are di verg ing; they
also rarely anastomose. In the cross-sec tion, branches are
subcylindrical to cy lin dri cal (Fig. 4C, E) but may be roughly
blade-shaped at the top of the col ony (Fig. 4A, D). The sup -
ported prox i mal base ex pand ing in di am e ter, is over grown by a
sys tem of kenozooecia and com posed of sev eral dis tinct, su -
per im posed grow ing lay ers seen on the con cave un der side of
the col ony (Fig. 4B). Autozooecia are ar ranged in trans verse
fas ci cles; each half se ries con sist ing of five autozooecia parted
in the mid dle, with out mid-line keel, form ing closely V-shaped
lin ear se ries on the fron tal wall (Fig. 4D, E). Some zooecia are
closed by the di a phragms, but more of ten the di a phragms are
not seen (Fig. 4E, H). Ap er tures oval to roughly tri an gu lar close
to each other, sur rounded by peristomes that pro trude slightly
above the zoarial sur face; they are mostly con nate (Fig. 4E, F,
H, I). Most of the ap er tures are on the same level on the whole
zoarial sur face, how ever, some are protruberant (Fig. 4I).
Newly bud ded raised ar eas, re sem bling short branches and
com posed of closely spaced ap er tures, are seen on the zoarial
sur face (Fig. 4G). The col ony sur face is cov ered by ir reg u larly
dis trib uted small ar eas filled by roughly rounded, equi -
dimensional min ute pores, 0.025–0.04 mm in di am e ter, which
par tic u larly oc cur slightly be low the bi fur ca tion on the fron tal
wall (see Fig. 4G, H). These ar eas may be as so ci ated with the
sec ond ary thick en ing layer. The re verse side of the zoarium is
slightly con vex; at the base in the prox i mal part, the sup port ing
disc is com posed of nu mer ous kenozooecia, which seem to be
smaller in the dis tal part of the zoarium. The lim its be tween
kenozooecia are marked by the slightly el e vated lines or ridges
run ning al most par al lel to the ex trem i ties of the branches. In
some parts of the zoarium the lines are very dis tinct (see partly
Fig. 4C). The whole re verse side is cor roded, in places un even,
show ing some empty spaces when the kenozooecia are miss -
ing or worn. Gonozooecium are not pres ent. The in ter nal struc -
ture, which is seen in the lon gi tu di nal sec tion, shows long
autozooecia with ap par ent kenozooecia on the left of the
thin-sec tion, which might be the dor sal kenozooecia. The
bound ary be tween the exozone and endozone is well-de fined
(Fig. 4J). The endozone oc cu pies about three-quar ters of the
branch di am e ter and is sur rounded by a very thin exozone
(Fig. 4J). The zooecial walls are of var ied thick ness and lam i -
nated in the exozone, whereas in the endozone they rarely pos -
sess interzooecial pores. 

R e  m a r k s. – The spec i men stud ied and il lus trated in
Fig ure 4A–J is ten ta tively as signed to ?Idmidronea sp. It shows
a sim i lar pat tern of col ony branch ing to Idmidronea rosacea
Canu and Bassler, 1920, which is sup ported by the ex panded
base. The branches are di rected mostly in the up per part ei ther
ver ti cally or hor i zon tally, in all di rec tions. They are di verg ing and 
anastomose, oc ca sion ally form ing a ro tate, bush-like, dendroid
col ony form (see Canu and Bassler, 1920: 784, 786-78 E). The
width of the branches to wards the sup port ing base is com pa ra -
ble be tween I. rosacea – 2.0 mm ver sus 2.0–2.25 mm in the
stud ied spec i men.

The char ac ter is tic fea ture of the Idmidronea spe cies is the
ar range ment of the autozooecia, orig i nat ing along or near one
side of the branch, and ap er tures open ing on the other two
sides, which con sti tute the fron tal side of the branch (see Tay lor 
and McKinney, 2006). The spec i men stud ied shows the
autozooecia on the fron tal wall dis posed in a char ac ter is tic lin -
ear pat tern, in five from each side (see Fig. 4D, E), form ing the
fas ci cles, whereas kenozooecia on the re verse side are ar -
ranged close to each other, oc cu py ing the whole zoarial sur face 
and show ing al most the same size in the length and width as
the autozooecia. In some places, they are cor roded, leav ing the 
empty spaces that re sem ble large pores, scat tered evenly. The
lon gi tu di nal lines be tween the kenozooecia are well-seen.
Branches of an other idmidroneiform ge nus – Pleuronea Canu
and Bassler, 1920 have kenozooecia dis posed sim i larly on the
whole re verse side as the spec i men stud ied, con trary to
Idmidronea col o nies, in which poly morphs are lack ing in the
most dis tal parts of the re verse side (Tay lor and McKinney,
2006; see also Hinds,1975: 887, text-fig. 10).

The dor sal kenozooids of the spec i men are seen in the
thin-sec tion il lus trated in Fig ure 4J, on the left (see also Canu
and Bassler, 1920: 642, fig. 203; Ma³ecki, 1963: 68, fig. 28).
The arcute growth lay ers, which are free of kenozooids
(firmatopores) and usu ally found on the dis tal part of the
Idmidronea branches, have not been seen in the ex am ined
spec i men. Its re verse side is sim i lar to Pleuronea, show ing the
large po lyg o nal tergopore-like kenozooids – see also Ma³ecki
(1963: ta ble III, fig. 5a). The ma jor ity of spe cies as signed to
Idmidronea of ten show a tri an gu lar rather than a cir cu lar to oval
branch sec tion, such as in the spec i men stud ied; how ever, this
may de pend on the age of the col ony (see also Ostrovsky and
Tay lor, 1996: p. 1557). The char ac ter is tic fea ture of the spec i -
men stud ied, which does not oc cur in Idmidronea, is the pres -
ence of ir reg u larly-shaped mesh-like ar eas cov ered by roughly
po lyg o nal to cir cu lar, equidimensional small pores
(?kenozooecia or ?cancelli) lo cated be low the bi fur ca tion of the
branches (see Fig. 4F–H), that may also be as so ci ated with the
pro cess of sec ond ary cal ci fi ca tion of the fron tal wall. The re cent 
spe cies of Calvetia osheai, de scribed from north ern most New
Zea land (Tay lor and Gordon, 2003), shows dis tinct zones of
cancelli; its sup port ing base is of the same size as the spec i -
men stud ied, and the two taxa show sim i lar di men sions of the
lat eral branches (1.1 mm in C. osheai ver sus 0.8–1.2 mm in the
spec i men). How ever, Calvetia has free-walled autozooecia
with cal ci fied fron tal walls. The raised ar eas (Fig. 4G) with
closely spaced ap er tures, of ten clus tered, re sem bles the short
branches of I. osheai (see Tay lor and Gordon, 2003: 664,
fig. 7A; Fig. 4G in this pa per). On the other hand, the ar range -
ment of the autozooecia and kenozooecia is the most im por tant 
char ac ter in dis crim i nat ing gen era and fam i lies, and the stud ied 
spec i men show a dis tinct Idmidronea-like pat tern, mostly on the 
fron tal wall. Idmidronea antarctica, de scribed from Ant arc tic
(Borg, 1944; Ostrovsky and Tay lor, 1996), shows sim i lar ity in
the num ber of autozooecia in fas ci cles, which can vary from
2–6 or 3–5, but also of ten oc cur in 5, in the shape and size of
the ap er tures. How ever, it dif fers in the dis tance be tween the
fas ci cles, which is lon ger, and gen er ally in the ap pear ance of
the dor sal wall.

No gonozooids are pres ent both in the only avail able spec i -
men and in the very sparse ma te rial avail able from Sey mour Is -
land (Telm7), mak ing the as sign ment to Idmidronea un cer tain.

O c c u r r e n c e. – DPV 13/84, Submeseta Allomember
(Telm7), La Meseta For ma tion, Sey mour Is land, James Ross
Is land, Eocene.
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Suborder Cerioporina Wa ters, 1887
Fam ily Cerioporidae Wa ters, 1880

Ge nus Reticrescis Hara, 2001
Type spe cies: Reticrescis plicatus Hara, 2001

Reticrescis plicatus Hara, 2001
(Fig. 4K, L)

1997a. Reticrescis Hara: fig. 2g, fig. 3:7.
19997b. Reticrescis patagonica (Ortmann, 1900); Hara: 120,
126, fig. 4: 19: fig. 5C.
2001. Reticrescis plicatus Hara: 60–62, Pls 1: 7; 9: 1a–c; 2, 3a,
b, 4a–b; 10: 1a–d, 2, 3, Text-fig. 21.

M a t e r i a l. – Frag ment of re tic u late zoarium (in two
parts), NRM-PZ By 24208.

D i  m e n  s i o n s. – Length of the frag ment of zoarium
(max.) 27 mm, width 11 mm; thick ness of the branch
0.5–0.6 mm, width of the branch 3.4–4.2 mm; length of fenestra 
of re tic u la tion 2.4–6.7 mm, width of fenestra 0.8–1.82 mm; fron -
tal wall length (of autozooecia) 0.22–0.25 mm; ap er tural width
0.08–0.11 mm; peri stome length 0.28–0.30 mm; kenozooecial
di am e ter 0.02 mm.

D e s c r i p t i o n. – Zoarium re tic u late, erect, con sist ing of 
com pressed branches, with hor i zon tal ra dial growth dom i nant
in the lower part of the col ony. Ver ti cal growth pres ent in the up -
per part (Fig. 4L). The zoarial sur face is worn. The branches of
the col ony show a bilamellar struc ture (Fig. 4L), and all bi fur cate 
in the same plane. The dor sal side of zoarium is cov ered by
large pores, but lon gi tu di nal ridges are not seen. The zoarium
(Fig. 4K) is cov ered by a slightly pro ject ing oval-shaped
autozooecia, ar ranged in quincunx and en cir cled by slightly
oblique, thick peristomes. Sunken, small ap er tures are barely
seen, which may rep re sent poly morphs. Pos si bly kenozooecia
are dis trib uted un evenly on the lat eral branches (Fig. 4K). The
fre quency of kenozooecia, as well as their acute pro jec tions
(pseudolunaria), is not clear due to the state of pres er va tion of
the spec i mens. The bilamellar na ture of the branches with
well-marked me dian ridge cor re spond ing to the bud ding lamina 
is seen on the fron tal side of the branch (Fig. 4L). A brood
cham ber is not found.

R e  m a r k s. – The rich and ex cel lently pre served bryo -
zoans from the lower part of the La Meseta For ma tion in clude
Reticrescis plicatus Hara, 2001, de scribed from lo cal i ties
ZPAL 1 and ZPAL 12 of (Telm1) along with poorly pre served
spec i mens from the up per part of the LMF at ZPAL 3 of Telm7
(Hara, 2001: 61–62, Pls 1: 7; 9: 1a–c: 2, 3a, b, 4a, b: 10: 1a–d,
2). The ma te rial stud ied here from Telm5 of the LMF shows all
the morphometric and morphologic fea tures cor re spond ing to
the spec i mens de scribed by Hara (2001; Fig. 4L). Brood cham -
bers are not pres ent in the new ma te rial. The very char ac ter is tic 
fea ture of R. plicatus Hara, 2001, is the re tic u late form of the
col ony. It con sists of com pressed branches with hor i zon tal
growth dom i nant in the lower part of the col ony and ver ti cal
growth in the up per part (Fig. 4K, L; cf. Hara, 2001: Pls 9: 1a–c,
2, 3a, b, 4a, b: 10: 1ad, 2). The zoarial form of R. plicatus is sim i -
lar to those of Reticulipora patagonica Ortmann, 1902 and R.
transennata Wa ters, 1884, but the mor phol ogy and the pat tern
of ar range ment of autozooecia and kenozooecia on the col ony
sur face are dif fer ent in these spe cies from the Mio cene of
Patagonia and the Eocene of Al din ga, South Aus tra lia, re spec -
tively (Wa ters, 1884: pl. 30: 3; see also Hara, 2001: 62). The
preservational state of R. plicatus in the lower part of the LMF is
dif fer ent than in the up per part. The pre vi ously stud ied ma te rial
from Telm7 and that ex am ined here from Telm5 is poorly pre -
served (cf. Hara, 2001: text-fig. 21; Fig. 4K).

O c c u r r e n c e. – IAA 1/90 (Un gu late Site), Natica Ho ri -
zon, Cucullaea I Allomember (Telm5), La Meseta For ma tion,
Sey mour Is land, James Ross Is land; Eocene.

Or der Cheilostomata Busk, 1852
Suborder Neocheilostomatina d’Hondt, 1985

Superfamily Microporoidea Gray, 1848
Fam ily Microporidae Gray, 1848

Ge nus Micropora Gray, 1848
Type spe cies. Flustra coriacea Johnston, 1847, Re cent,

NE At lan tic
Micropora nordenskjoeldi sp. nov.

(Fig. 5)

Holotype: Spec i men NRM-PZ By 24211h, il lus trated in Fig ure
5A–F.
Type ho ri zon: Natica Ho ri zon, Cucullaea I Allomember (Telm5), 
La Meseta For ma tion, Eocene.
Type lo cal ity: IAA 1/90 (Un gu late Site), Sey mour Is land, James
Ross Ba sin, Ant arc tic Pen in sula.
Der i va tion of the name: In hon our of the ex plorer and ge ol o gist
Dr Otto Nordenskjöld, who led the Swed ish South Po lar Ex pe di -
tion (1901–1903).

M a t e r i a l. – One col ony en crust ing a frag ment of a
serpulid worm, NRM-PZ By 24211h.

M e a  s u r e  m e n t s. – Length of the col ony 6.3 mm;
length of zooecium 0.44–0.56 mm, width of zooecium
0.17–0.46 mm; length of opesium 0.07–0.09 mm, width of
opesium 0.11–0.16 mm; length of ovicell 0.19–0.25 mm, width
of ovicell 0.17–0.21 mm; length of avicularium 0.14–0.18 mm,
width of avicularium 0.10–0.12 mm.

D e s c r i p t i o n. – Col ony small, en crust ing a serpulid
worm. Autozooecia ir reg u lar in shape, more or less hex ag o nal
to strongly elon gate; width half of the length; sep a rated by a
nar row dis tinct interzooecial fur rows (Fig. 5A–D). In some
places they are crowded, and of ten dif fer ently ori ented
(Fig. 5C). Lat eral walls of autozooecia raised (Fig. 5A, D).
Cryptocyst slightly con vex, finely gran u lar, with 25–40 rounded,
rather large pores (Fig. 5A–D). In some zooecia, the pores are
scarce and show patchy dis tri bu tion, which may sug gest that
the oc cur rence of the epitaxial ce ment on the cryptocyst may
ac count for the lack of vis i ble pores in some of the zo oids
(Fig. 5A, D). A pair of deeply re cessed opesiules, elon gated in
shape and 0.07–0.08 mm long, is placed prox i mally to the or i -
fice-opesiae; each with a sin gle pore, 0.03 mm in di am e ter, just
prox i mal to it (Fig. 5B, C). Opesiae semi cir cu lar to slit-like,
placed at the ex trem ity of the autozooecium, nearly twice as
wide as long. Prox i mal edge straight and raised (Fig. 5A–E).
The bor der of the opesiae well-marked, sur rounded by a dis -
tinc tive, nar row rim of smooth cal ci fi ca tion (Fig. 5A–D). No oral
spines. Avicularia interzooecial, sparsely dis trib uted, placed
dis tally of opesia when pres ent, or some times close to the prox i -
mal mar gin of zooecia; oval-shaped, di rected distolaterally, and
show a slightly smaller length than the width of opesia. Ros trum
tri an gu lar, gently acute, highly raised up ward above the sur face
of the zoarium. A very thin cross-bar, placed me di ally (Fig. 5C,
D). Ovicell hyperstomial, im per fo rate but mildly gran u lar, con -
vex, slightly lon ger than wide, bor dered prox i mally by a rather
board smooth rim (Fig. 5E, F), 0.04–0.07 mm wide, with a low
knob placed in the mid dle of the rim (Fig. 5E, F). One of the
ovicells shows a nar row tube run ning through the mid dle of the
rim (see Fig. 5E).
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Fig. 5. Micropora nordenskjoeldi sp. nov. spec i men num bered By 24211h, lo cal ity IAA 1/90,
Telm5, La Meseta For ma tion, Sey mour Is land, James Ross Ba sin, Ant arc tic Pen in sula, Eocene

A – gen eral view of the col ony en crust ing the ex ter nal sur face of serpulid worm, scale bar 200 µm; B –
autozooecia show ing the ovicellate zo oids with a low knob, as well as one unovicelled autozooecium,
and the opesiules with small pores (ar rowed), scale bar 100 µm; C – a worn part of a col ony and some
avicularia, scale bar 100 µm; D – roughly hex ag o nal autozooecia, sep a rated by dis tinct su tures, show ing 
cryptocysts with large pores and the distolaterally placed oval-shaped avicularium with the pointed tri an -
gu lar ros trum; opesiules with small pores (ar rowed), scale bar 100 µm; E – ovicell with a gran u lar struc -
ture in the dis tal part with a broad rim and a in dis tinct knob, which in the prox i mal part shows a
transversally run ning tube (ar rowed), scale bar 20 µm; F – prox i mal part of the ovicell show ing the
lamellae with a low in dis tinct knob in the mid dle, scale bar 10 µm



R e  m a r k s. – Two dis tinct Re cent spe cies of Micropora
Gray, 1848, de scribed from Antarctica, M. notialis and M.
brevissima, dif fer from the La Meseta spec i men in a num ber of
morphometric and mor pho log i cal char ac ters. They both have
larger zooecia and avicularia, as well as lon ger ovicells.
Micropora nordenskjoeldi sp. nov. shows great vari a tion in the
shape and size of the zooecia, and in the num ber of pores on
the cryptocyst. The very char ac ter is tic fea ture of the spec i men
stud ied is the shape of the ovicell, which is short in length and
has a small rounded knob placed cen trally in the prox i mal part
of the ooecium. In one case, the knob shows a ver ti cal tube,
which may be caused by the in ter fer ence of an other or gan ism
(?) (see Fig. 5E).

M. elegans Maplestone, 1901 (Maplestone, 1901: 205,
pl. 34, fig. 4), de scribed from the Late Eocene of SE Vic to ria
(Aus tra lia), is sim i lar to M. nordenskjoeldi in show ing great vari -
abil ity in the width and length of the zooecia. It dif fers from M.
nordenskjoeldi in slightly dif fer ent lo ca tion of the avicularia,
which are dis tal to many zo oids, as well as in the lack of the ad -
di tional pore just prox i mal to the opesiules, which does not oc -
cur in M. elegans (Gordon, 1984: 53, Pl. 15B; cf. Maplestone,
1901: 205, pl. XXXIV, fig. 4). The ovicell of M. elegans does not
pos sess the char ac ter is tic knob pres ent in the spec i men stud -
ied, and Maplestone’s fig ure ap pears to show a more glob u lar
ovicell with a nar row bifenestrate band along the prox i mal edge
(see also Brown, 1952: 128).

An other spe cies, Micropora variperforata Wa ters, 1887,
shows an ir reg u lar se ries of com par a tively large pores de vel -
oped around the mar gins of the cryptocyst as well as a
crenulated mu ral rim, and there fore dif fers from M.
nordenskjoeldi. Ac cord ing to Gordon (1986), if conspecific with
M. elegans, this spe cies would be a se nior syn onym of M.
elegans, as il lus trated by Gordon (1986: Pl. 27B; see also Wa -
ters, 1887: pl. VIII. fig. 27).

The ear li est Eocene Micropora quadriporosa Gordon and
Tay lor, 1999, de scribed from the Red Bluff Tuff of Chat ham Is -
land (Gordon and Tay lor, 1999: 17, figs. 38, 39), has four cir cu -
lar opesiules sit u ated in the dis tal and prox i mal part of the
cryptocyst. The Re cent spe cies Micropora gracilis (Uttley,
1949: 174, pl. XXXVI, fig. 2), also de scribed from New Zea land,
has 3–5 small rounded ac ces sory opesiules on each side.
More over, the re cently de scribed Micropora chathamica sp.
nov. (Gordon and Tay lor, 2015:  42, fig. 30D, E) has a dis tinctly
carinate ovicell, quite un like that of M. nordenskjoeldi. The very
char ac ter is tic fea tures of the new spe cies de scribed here are
the small-sized zooecia and ovicells, as well as the pos ses sion
of one pair of opesiules, to gether with a sin gle cir cu lar pore, just
prox i mal to it, and a low, small knob in the proximocentral part of 
the ovicell (on the mar ginal rim; how ever, as shown in the
Fig. 5E, its oc cur rence is not con stant). A small tube run ning
ver ti cally is seen (see Fig. 5E).

O c c u r r e n c e. – IAA 1/90 (Un gu late Site), Natica Ho ri -
zon (Telm5); La Meseta For ma tion, Sey mour Is land, James
Ross Ba sin; Eocene.

Fam ily Lunulitidae Lagaaij, 1952
Ge nus Lunulites Lamarck, 1816

Type spe cies. Lunulites radiata Lamarck, 1816
Lunulites marambionis sp. nov.

(Fig. 6)

Holotype: Spec i men NRM-PZ By 24207ah, il lus trated in Fig ure
6A, B, E–G.
Type ho ri zon: Natica Ho ri zon, Cucullaea I Allomember (Telm5), 
La Meseta For ma tion, Eocene.
Type lo cal ity: IAA 2/95 (Mar su pial Site), Sey mour Is land,
James Ross Ba sin, Ant arc tic Pen in sula.

M a t e r i a l. – One, well-pre served spec i men, holotype
NRM-PZ By 24207ah, bro ken in the mid dle part with in com plete 
prox i mal area, and 22 frag ments of col o nies, NRM-PZ By
141133a (IAA 2/95) and NRM-PZ By 24209a (IAA 1/90).

E t y m o l o g y. – Named af ter the Argentinian Ant arc tic
base Vicecomodoro Marambio on Sey mour Is land.

M e a  s u r e  m e n t s. – Length of the col ony 5.0 mm,
width 6.0 mm, height 0.75 mm, thick ness 0.50 mm. Length of
zooecia 0.35–0.42 mm and width 0.25–0.32 mm. Length of
opesia 0.15–0.20 mm, width 0.15-0.20 mm. Length of avicularia 
0.20–0.30 mm, width 0.07–0.10 mm. Di am e ter of the basal
pores 0.02–0.05 mm.

D e s c r i p t i o n. – Col ony fan-shaped, me dium-sized,
re gen er ated, with a me dian frac ture of the spec i men (Fig. 6A,
B); the fron tal sur face is fairly flat tened, com posed of 10 straight 
lin ear ra di at ing rows of autozooecia, placed me di ally; six of
them arise from the prox i mal part of zoarium and they are com -
posed of 10–12 autozooecia; among them there are four
shorter ones com posed of 2–5 autozooecia (Fig. 6A, E, F). Two
lat eral, sym met ri cally placed groups of shorter rows of sec ond -
ary autozooecia are di rected more or less per pen dic u lar to the
lon ger me dial autozooecia (Fig. 6A, E, F); they are com posed of 
12–13 rows of autozooecia, each with 1 to 5 autozooecia. The
autozooecia are rect an gu lar in shape, slightly lon ger than wide
(Fig. 6D–F, J, K). Cryptocyst gran u lar and con vex with a raised
prox i mal bor der (Fig. 6J, K). Opesia rel a tively large, oc cu py ing
more than half of the cryptocyst, rect an gu lar to roughly
bell-shaped; of ten with a horse shoe-shaped prox i mal mar gin
(Fig. 6J, K). Half of the opesia in the prox i mal (older) part of the
col ony is sealed off by a cryptocystal clo sure plate, per fo rated
by four elon gated pores (Fig. 6E, F). The rows of autozooecia
are sep a rated by dis tinct grooves, with con tin u ous sin gle lin ear
rows of avicularia, ap pear ing in an nu lar ar range ment from the
prox i mal mar gin (Fig. 6E, F). Avicularia dis tinct, elon gated,
slightly asym met ri cal, with a well-de vel oped prox i mally placed
cryptocyst with a denticulate mar gin (Fig. 6L). A pair of lat eral
dis tinc tive, long, not fused condyles di rected prox i mally is sit u -
ated in the mid dle part of the avicularia (Fig. 6J–L). Eight rows of 
avicularia are in the mid dle part of the col ony; each row in cludes 
from 1 to 9 avicularia; among the 9 to 11 sec ond ary rows of
avicularia there are 1–3 avicularia per row (Fig. 6A). Ancestrula
un known. About fifty dis tinct roughly straight, but not reg u lar ra -
dial lines, cor re spond ing to the dis tri bu tion of the autozooecial
rows, are on the thick ened, nearly flat basal sur face (Fig. 6B, C,
H). The ra dial sec tors are sep a rated by ap prox i mately straight
grooves and per fo rated by 1–2 rows or scat tered ir reg u larly
large pores, vari able in size and shape, but gen er ally with a
rounded out line (Fig. 6G–I) and a di am e ter of 0.02–0.05 mm.

R e  m a r k s. – Bryo zoans of the fam ily Lunulitidae Lagaaij, 
1952, have a long his tory ex tend ing from the Cre ta ceous to the
Re cent, with a wide dis tri bu tion, which in cludes the Eu ro pean
and Indo-Pa cific Tethyan, as well as the Af ri can, Amer i can and
Australasian re gions. Ac cord ing to H¯kansson and Voigt
(1996: 190), Lunulites Lamarck in cludes mostly cir cu lar, ra di ally 
bud ded zoaria, of more or less flat tened con i cal–shaped forms
(Lagaaij, 1952: pls. II, III; H¯kansson and Voigt, 1996: figs. 3,
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Fig. 6. Lunulites marambionis sp. nov. Telm5, La Meseta For ma tion, Sey mour Is land, James Ross Ba sin, 
Ant arc tic Pen in sula, Eocene

A – fron tal wall of the fan-shaped, re gen er ated zoarium; B – re verse side of the same zoarium; A, B – scale bar 1 mm, holotype By 24207ah,
ho ri zon IAA 2/95; C – back side of a frag ment of zoarium, show ing the ir reg u larly run ning lines with large pores, scale bar 100 µm, By 24207a, 
Telm4; D – a sin gle row of autozooecia with ad ja cent avicularia, scale bar 200 µm, By 141133a, lo cal ity IAA 2/95; E – grow ing mar gin of the
re gen er ated col ony, show ing the al ter nat ing rows of autozooecia and avicularia; F – cen tral part of a col ony with autozooecia and avicularia;
E, F –  scale bar 200 µm; G – frag ment of the grow ing mar gin from the re verse side of the col ony, show ing large pores, scale bar 100 µm; E, G
– holotype, By 24207ah, lo cal ity IAA 2/95; H – re verse side of the zoarium, show ing the pores ar ranged in 1–2 rows, or ir reg u larly scat tered
ones dif fer en ti ated in size and shape, scale bar 100 µm; I – re verse side of the zoarium, cov ered by large pores, scale bar 20 µm; J – two
rows of autozooecia show ing the opesia and avicularia, scale bar 100 µm; K – bell-shaped autozooecia with raised prox i mal part and a frag -
ment of row with aviculariua, scale bar 100 µm; H, K – By 141133a, lo cal ity IAA 2/95; L – de tails of avicularium show ing not fused condyles;
the ex ten sive prox i mal part with the ser rated mar gin and well-de fined bound aries, scale bar 50 µm, By 24209a, lo cal ity IAA 1/90



4, 8). The ma jor ity of Lunulites spe cies have been de scribed
from the Paleogene and Eocene (Ypresian–Priabonian) of Eu -
rope and Amer ica, with just a few spe cies known from the Neo -
gene (Mio cene) of SE Aus tra lia. Lunulites (Heteractis)
barbosae (Buge and Muniz, 1974), which was re ported from
the Paleocene of Brazil, sim i larly to the stud ied spec i men, dem -
on strates a re gen er ated flabelliform type of zoarium (Buge and
Muniz, 1974: pls. I, II). An other ex am ple of re gen er ated col o -
nies is Lunulites vaspertilio (H¯kansson and Voigt, 1996:
194–195, fig. 5A, B) from the Late Maastrichtian of the North
Sea Ba sin and the Eocene (Bartonian) Lunulites quadrilaterata
Canu and Bassler, 1929 from Bel gium (Dartevelle, 1932: pl. II,
figs. 3–5). Cook and Chimonides (1985a: 351–353, figs. 14, 15
and 8, 17) de scribed Lunulites biformis MacGillivray and
Lunulites rutella (Tenison-Wood) that range from the Lower
Oligocene to the Mid dle Mio cene of SE Aus tra lia. They both
dem on strate dome-shaped col o nies, con trary to L. mara -
mbionis sp. nov. (Fig. 6A, B); how ever, sim i larly they have a
very reg u lar pat tern of ar range ment of the fron tal wall. On the
other hand, they dif fer in many mor pho log i cal and morpho -
metrical fea tures from the La Meseta spec i mens. Lunulites
rutella has wider and lon ger autozooecia and avicularia, and
L. bi formis shorter autozooecia than those de scribed for
L. mara mbionis. Lunulites transiens Greg ory, 1893, re corded
from the Late Eocene of Eng land (Greg ory, 1893: 233–234),
also shows the reg u larly run ning sec tors with zooecia, al ter nat -
ing with sin gle rows of avicularia, par tic u larly those which are
placed me di ally. The basal side of this spe cies (Greg ory, 1893:
233–234, pl. XXIX) bears many sim i lar i ties with the pres ently
stud ied L. marambionis sp. nov., such as the ridges, which are
not so reg u larly dis trib uted and sep a rated by deep grooves.
Con trary to C. marambionis the nu mer ous pores on the basal
wall of L. transiens are ar ranged in a sin gle line, but they can
also be ar ranged more or less ir reg u larly. Al though the stud ied
ma te rial is rep re sented only by one al most com pletely pre -
served spec i men, along with many in com plete, frag mented
zoaria, their mor pho log i cal fea tures are dis tinc tive enough to
de fine a new spe cies. The new spe cies rep re sents the first fos -
sil re cord of this taxon from Antarctica.

O c c u r r e n c e. – IAA 2/95 (Mar su pial Site), IAA 1/90
(Un gu late Site), Natica Ho ri zon (Telm5); NRM 1, Telm4 (one
spec i men), La Meseta For ma tion, Sey mour Is land, James
Ross Ba sin, Eocene.

Fam ily Otionellidae Bock and Cook, 1998
Ge nus Otionellina Bock and Cook, 1998

Type spe cies. Otionella aus tra lis Cook and Chimonides, 1985
Otionellina antarctica sp. nov.

(Fig. 7)

Holotype: Spec i men NRM-PZ By 141134ah1, il lus trated in Fig -
ure 7A, E, F.
Type ho ri zon: Natica Ho ri zon, Cucullaea I Allomember
(Telm5), La Meseta For ma tion; Eocene.
Type lo cal ity: IAA 1/90, (Un gu late Site), Sey mour Is land,
James Ross Ba sin, Ant arc tic Pen in sula.

E t y m o l o g y. – Re fer ring to Antarctica, from where the
spec i mens were col lected.

M a t e r i a l. – 30 frag ments of col o nies, NRM-PZ By
141134ah1, NRM–PZ By 24207 (IAA 2/95), NRM-PZ By
141133a (IAA 2/95), and NRM-PZ By 24211 (IAA 1/90).

M e a  s u r e  m e n t s. – Length of the frag ments of the
col o nies 3.0–3.6 mm, width (max.) 3.8 mm, thick ness
0.50–0.75 mm. Length of zooecia 0.35–0.50 mm, width
0.35–0.45 mm. Length of opesia 0.12–0.15 mm, width
0.16–0.20 mm. Length of avicularium 0.30–0.35 mm, width
0.12–0.14 mm; basal avicularium length 0.27–0.30 mm, width
0.14–0.18 mm.

D e s c r i p t i o n. – Zoarium frag mented (Fig. 7A), form -
ing small sec tors, with an ex ter nal bor der semi cir cu lar in out line, 
slightly con vex. Ancestrular re gion abraded, pre serv ing mould
of sub strate; the spec i mens mostly thick ened and solid ba sally,
rarely with out the basal cal ci fi ca tion, sand grains of ten at -
tached. Autozooecia large, rhomboidal in out line, nearly
quadrate in the pe riph eral area with well-marked, nar row, highly 
raised bound aries (Fig. 7B). Cryptocyst well-de vel oped, finely
gran u lar, de pressed in the mid dle (Fig. 7A, B, D). Autozooecial
opesia trans versely oval, wider than long, or close to D-shaped,
or rhomboidal, placed ter mi nally, oc cu py ing the larger part on
the cryptocyst (Fig. 7A–D). Interzooecial avicularia are ar -
ranged in quincunx, but those close to the mar ginal part of the
col ony show a ra dial ar range ment; usu ally one avicularium is
sur rounded by 4–6 autozooecia (Fig. 7A–C). Avicularia are
sym met ri cal with only a few show ing slight asym me try on the
left (viewed fron tally); rather deeply set, elon gated, with roughly
tri an gu lar cryptocystal area placed prox i mally (Fig. 7B–D).
Sym met ri cal thin condyles, never fused (Fig. 7B, D). Basal area 
solid, finely punc tured, com posed of nu mer ous ir reg u larly
shaped sec tors with well-de fined mar gins and 1–2 dis tinc tive ir -
reg u larly scat tered pores in each sec tor (Fig. 7E). Basal
avicularia oval-shaped, ar ranged oblique to the grow ing mar gin
(Fig. 7F), dis trib uted sparsely and ir reg u larly in the sub -
peripheral area, and sur rounded by an ex ten sive per fo rated
lamina (Fig. 7E). Me dian condyles rather small, their dis tal tips
blunt, some dis tance apart, and never fused (Fig. 7F). Sec ond -
ary cal ci fi ca tion clearly seen on the basal side (Fig. 7F) and
along the mar gins of the opesia.

R e  m a r k s. – The spec i mens stud ied show all the char -
ac ters of the type spe cies of Otionellina aus tra lis (Cook and
Chimonides, 1985b: 590–592, figs. 11, 12, 23–25; Bock and
Cook, 1998: 197; see also Bock and Cook, 1999: 423, 424).
The Late Eocene Aus tra lian fauna in cludes four fairly dis pa rate
spe cies of Otionellina: O. cu pola, O. exiqua, O. aus tra lis, and O. 
paradoxa. Ac cord ing to Cook and Chimonides (1985a) the
early astogenetic pat tern of O. aus tra lis is con sis tent and dis -
tinc tive, and its close re la tion ship with Lunulites seems un likely.
Col o nies of O. aus tra lis from Tandarook Bird Rock and Browns
Creek show a wide range in the size of zooecia. It is sim i lar to
the new La Meseta For ma tion spe cies, in which great vari a tions 
in the size of the zooecia and opesia as well as in the shape of
opesia oc cur, but the main dif fer ence be tween O. antarctica
and O. aus tra lis is the larger width (in O. antarctica
0.35–0.50 mm; in O aus tra lis 0.26 mm) and length (in O.
antarctica 0.35–0.45 mm; in O. aus tra lis 0.18 mm) of the
autozooecia and the width of the opesia (in O. antarctica
0.16–0.20 mm; in O. aus tra lis 0.12–0.15 mm), but the slightly
smaller width of the avicularia in O. antarctica sp. nov. (see
Cook and Chimonides, 1985b: 589–592). The ser rated prox i -
mal rims of the opesia in O. aus tra lis do not oc cur in O.
antarctica sp. nov. On the other hand, O. antarctica sp. nov. is
very sim i lar to O. zelandica in the dis tri bu tional pat tern of the
avicularia. How ever, the avicularia of O. zelandica are lon ger
and broader and slightly asym met ri cal, dis tally as well as they
have larger condyles than in O. antarctica sp. nov. Fos sil col o -
nies of O. aus tra lis have a wide strati graphi cal dis tri bu tion and
they have been re corded from the Late Eocene and Mio cene of
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Fig. 7. Otionellina antarctica sp. nov. Telm5, La Meseta For ma tion, Sey mour Is land, James
Ross Ba sin, Ant arc tic Pen in sula, Eocene

A – part of the col ony from the fron tal view, scale bar 200 µm; B – avicularium sur rounded by five
zooecia, scale bar 100 µm; A, B – spec i men num bered 141134ah1, IAA 1/90, Un gu late Site; C – frag -
ment of the mar gin of the col ony show ing the neigh bour ing avicularia at the bor der of the col ony, By
141134a, lo cal ity IAA 1/90, Un gu late Site; D – de tail of avicularium with unfused condyles, sur rounded
by five autozooecia (four autozooecia seen on the pic ture); C, D – scale bar 200 µm; E – basal side show -
ing ir reg u larly scat tered, rare large pores; F – an oval-shaped, large, subperipheral avicularium on the
back side of the col ony; E, F – scale bar 100 µm, D, F – spec i men By 141133a, lo cal ity IAA 2/95, Mar su -
pial Site



Vic to ria to the Plio cene of West ern Aus tra lia, as well as the Re -
cent of West ern Aus tra lia and Bass Strait. O. zelandica is
known from the Late Oligocene to the Late Mio cene of Aus tra lia 
and from Early to Mid dle Mio cene of New Zea land. O.
antarctica sp. nov. slightly re sem bles O. zelandica Cook and
Chimonides (Cook and Chimonides, 1984: 242, 243, fig. 13;
1985b: 587, fig. 22) in the gen eral pat tern of the ar range ment of
zooecia, but O. antarctica sp. nov. shows lon ger and wider
zooecia, dif fer ently shaped opesia, nar rower avicularia, and dif -
fer ently ori en tated avicularia on the basal wall.

This is the first fos sil re cord of Otionellina from Antarctica,
com pris ing nu mer ous well-pre served frag ments of col o nies,
which are suf fi ciently dif fer ent from other Otionellina spe cies
(see also Bock and Cook, 1999: 423, 424; Cook and
Chimonides, 1985b) and are there fore re garded as a new spe -
cies.

O c c u r r e n c e. – IAA 1/90, Un gu late Site, Natica Ho ri -
zon, Cucullaea I Allomember (Telm5); La Meseta For ma tion,
Sey mour Is land, James Ross Ba sin; Eocene.

Otionellina eocenica sp. nov.
(Fig. 8)

Holotype: Spec i men NRM-PZ By 24215h, il lus trated in Fig ure
8A–I
Type ho ri zon: Natica Ho ri zon, Cucullaea I Allomember
(Telm5), La Meseta For ma tion, Eocene.
Type lo cal ity: DPV 6/84, (Rocket Site), Sey mour Is land, James
Ross Ba sin, Ant arc tic Pen in sula.

E t y m o l o g y. – Re fer ring the Eocene age of the spec i -
men

M a t e r i a l. – 1 com plete col ony NRM-PZ By 24215, lo -
cal ity Rocket Site DPV 6/84, Telm5.

M e a  s u r e  m e n t s. – Di am e ter of the col ony 3 mm,
thick ness 0.65 mm. Length of zooecia 0.35–0.40 mm, width
0.30–0.37 mm. Length of opesia 0.15–0.17 mm, width
0.10–0.12 mm. Length of avicularium 0.17–0.22 mm, width
0.05–0.07 mm.

D e s c r i p t i o n. – Zoarium free-liv ing, domed-shaped
(Fig. 8A, B), roughly cir cu lar in out line (Fig. 8C), small, slightly
con vex (Fig. 8A). Apex of col ony shows the ancestrula of the
same size than the zooecia (length – 0.37 mm, width –
0.32 mm; see Fig. 8C, D). The periancestrular autozooecia, six
in num ber, show the opesiae oc cluded by clo sure plates with
small pores (Fig. 8D). Autozooecia roughly quadrate in out line;
with well-marked, highly raised bound aries (Fig. 8D, E).
Cryptocyst well-de vel oped, finely gran u lar, de pressed in the
mid dle (Fig. 8E, F), with deeply set opesiae (Fig. 8F).
Autozooecial opesia rect an gu lar in shape, placed ter mi nally,
oc cu py ing the larger part of the cryptocyst (Fig. 8A, C–F).
Interzooecial avicularia are ar ranged in quincunx in the mar -
ginal part of the col ony; in the mid dle part, one avicularium is
sur rounded by five autozooecia (Fig. 8C, E). Avicularia show
asym me try on the left (viewed fron tally); deeply set, elon gated,
wider prox i mally with roughly tri an gu lar, dis tinct cryptocystal
area placed dis tally (Fig. 8E). Condyles are very small, in dis -
tinct and unfused (Fig. 8E). Basal area solid, punc tured, show -
ing rare large pores; com posed of nu mer ous ir reg u larly shaped
sec tors with well-de fined highly raised mar gins (Fig. 8G, I).
Basal avicularia are not seen (Fig. 8B, G–I). The grow ing mar -
gin from the basal side shows deeply set peripherial zooecia
and avicularium (Fig. 8H).

R e  m a r k s. – The stud ied spec i mens de scribed as
Otionellina eocenica sp. nov. show some sim i lar ity to
O. zelandica in size of the zoarium and in a gen eral pat tern of
the dis tri bu tion of the zooecia and avicularia. The opesia of
Otionellina eocenica sp. nov. are rect an gu lar in shape, con trary
to both spe cies of Otionellina zelandica, which show rounded
opesia (see Cook and Chimonides, 1985b: 587–589, fig. 22),
and de scribed here O. antarctica, which pos sesses D-shaped,
nearly rhomboidal opesia (see Fig. 7). The avicularia of
Otionellina eocenica sp. nov. are much smaller in width and
length than of O. zelandica and O. antarctica sp. nov., and their
shape dis tinctly dif fers from those of O. zelandica and
O. antarctica sp. nov. (see Cook and Chimonides, 1985b:
fig. 22; see also Steger and Smith, 2005: fig. 1F). The
avicularium of Otionellina eocenica sp. nov. is wider prox i mally,
whereas in O. zelandica, it is wider dis tally. The dis tal part of
avicularium of Otionellina eocenica sp. nov. is elon gated, tri an -
gu lar in shape, con trary to O. zelandica. The unfused me dian
condyles of Otionellina eocenica sp. nov. are very small in com -
par i son with those shown by O. zelandica and O. antarctica sp.
nov. (com pare Figs. 7 and 8; see also Steger and Smith, 2005:
fig. 1F). The basal side of both spe cies of O. zelandica and
O. antarctica sp. nov. re veals ir reg u larly shaped sec tors with
avicularia on the basal wall, which are also ir reg u lar in
O. eocenica sp. nov.; how ever, the basal wall of the spec i men
stud ied (see Fig. 8A–I) has no extrazooidal basal cal ci fi ca tion.
An other Up per Eocene–Up per Mio cene spe cies of O. exigua
(Cook and Chimonides, 1985b: 596, figs. 8, 21, 28) and the Re -
cent one O. minuta (see Cook and Chimonides, 1985b: 592,
figs. 10, 30, 34) show also very nar row avicularia, but they dif fer
in many mor pho log i cal fea tures such as smaller di men sions of
the col ony, opesiae and zooecia in length and width. O. exigua
from Vic to ria, sim i larly as the Ant arc tic spec i men stud ied, also
shows the lack of extrazooidal basal cal ci fi ca tion, which may be
sug gested as a leach ing or dis so lu tion of the aragonitic layer
(see also Greeley, 1969). The stud ied spec i men shows dif fer -
ent mor pho log i cal and morphometrical char ac ters to be eas ily
dis tin guished from O. zelandica and de scribed here
O. antarctica sp. nov., as well as from the other Otionellina spe -
cies to which it was com pared (see Cook and Chimonides,
1985b). There fore, this fully char ac ter ized spec i men de serves
the new name (see Fig. 8A–I).

O c c u r r e n c e. – Lo cal ity Rocket Site DPV 6/84; Telm5, 
La Meseta For ma tion, Sey mour Is land, James Ross Ba sin,
Eocene.

Un placed cheilostomes
Superfamily Adeonoidea Busk, 1884

Fam ily incertae sedis
Ge nus Goodonia Bishop and Hay ward, 1989

Type spe cies. – Goodonia cookae Bishop and Hay ward, 1989
?Goodonia sp.

(Fig. 9D–I)

1997a. Smittina Nor man; Hara: 1004, fig. 2f.
2001. Smittina sp.; Hara: 80, Pl. 23: 1–4.

M a t e r i a l. – Two large col o nies, NRM-PZ By
141128-141129.

D i  m e n  s i o n s. – Length of col ony 74 mm, height
25 mm. Length of zooecia 0.75–1.0 mm, width 0.25–0.32 mm.
Length of or i fice 0.12–0.16 mm, width 0.12–0.20 mm.
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Fig. 8. Otionellina eocenica sp. nov. By 24215, lo cal ity Rocket Site DPV 6/84, Telm4–5

A – a free-liv ing round-shaped col ony, show ing the fron tal wall; B – view of the back-side of the same col ony; C – close up of
the fron tal view show ing the pat tern of ar range ment of zooecia, with the ancestrula in the mid dle part (ar rowed); A–C – scale
bar 1 mm; D – cen tral part of the same col ony with the ancestrula (ar rowed), scale bar 500 µm; E – grow ing mar gin, show ing
the neigh bour ing avicularia at the bor der of the col ony, scale bar 500 µm; F – de tail of zooecium show ing the de pressed cen -
tral area with raised mar gin, scale bar 200 µm; G – basal side show ing ir reg u larly scat tered, rare large pores; H – grow ing
mar gin from the basal side; G, H – scale bar 300 µm; I – de tail of mould of basal wall, scale bar 100 µm



D e s c r i p t i o n. – Col o nies are erect, form ing bilamellar
ro sette-like, broad lobate fronds, or strap-like branches, of ten
anastomosing, 1.1–1.5 mm in thick ness (Fig. 9D, I). Zooecia
are elon gated to roughly hex ag o nal, ar ranged al ter nately in lon -
gi tu di nal rows, sep a rated by threads seen on the zoarial sur -
face of the fron tal wall (Fig. 9E, G). In some parts of the fron tal
wall the zooecia are bor dered by mar ginal areolae, which seem
to en croach onto the cen tre of the fron tal wall due to the sec -
ond ary thick en ing. Fron tal shield rather thick, slightly con vex
(Fig. 9F, G). Or i fice lies very close to the dis tal end of zooecia
and is bor dered by a very shal low peristomial shelf, sit u ated
prox i mally, which is not seen in each autozooecia (Fig. 9F).
Some zooecia are also more or less semi cir cu lar to cir cu lar in
shape; in some of them the or i fices ap pear to be slightly sinuate 
(see Fig. 9G). Avicularia not seen (Fig. 9F). There is no or i fice
at the nar row ing base of the zoarium, which is cov ered by a sys -
tem of lon gi tu di nal ridges and grooves with some small pores.
Some times, the zoarial sur face ap pears more like older parts of 
the col ony in which sec ond ary cal ci fi ca tion has ob scured
zooidal bound aries and oc cluded or i fices (see Fig. 9E, H).

R e  m a r k s. – The stud ied col o nies, which are de vel oped
from the en crust ing base and con sist of anastomosing
bilamellar branches, are ten ta tively in cluded in the ge nus
Goodonia Bishop and Hay ward, 1989, which is rep re sented by
one spe cies Goodonia cookae (see Bishop and Hay ward,
1989: 44–45, figs. 186–188 and p. 60–61, figs. 245–247). The
stud ied spec i men shows a few com mon fea tures with
Goodonia, such as the pos ses sion of the char ac ter is tic lobate
bilamellar col o nies, autozooecia ar ranged in al ter nat ing lon gi tu -
di nal se ries, the pos ses sion of areolae along the lat eral mar -
gins, the ab sence of avicularia, as well partly the char ac ter of
the or i fice. Eschara porosa Milne-Ed wards, des ig nated as a
paratype of Goodonia, was fig ured by Lagaaij, 1952 (see
Lagaaij, 1952: 126–127, pl. 14, fig. 7) and shows sim i lar ity to
the stud ied spec i mens in the gen eral pat tern of the zooecia dis -
tri bu tion, in the shape of the or i fice, as well as in the
morphometrical di men sions of the zooecia and or i fice. Bishop
and Hay ward (1989) stated that some zo oids of Goodonia
show a slight dis con ti nu ity of out line on each side of the or i fice
that may be termed a condyle, but this fea ture was barely seen
in some or i fices of the spec i men stud ied due to the poor pres er -
va tion state.

The prox i mal mar gin of the or i fice of Goodonia usu ally
arches per pen dic u lar to the fron tal sur face of the zo oids (see
Bishop and Hay ward, 1989: 60, fig. 246), which is not seen in
the spec i mens stud ied; how ever, the prox i mal peristomial plat -
form is well de fined, but not in each or i fice.

Eschara porosa Milne-Ed wards, as de scribed by Lagaaij
(1952: pl. 14, fig. 7), shows a slightly mucronate lower lip, not
ob served in the spec i men stud ied here. How ever, this fea ture is 
also not seen in the fig ures of Eschara porosa given by
Milne-Ed wards (1836: pl. 11, fig. 7a–d).

The ma te rial stud ied from the Submeseta Allomember
(DPV 13/84, Telm7) is re ferred to the ear lier de scribed col o nies
from a bryo zoan-bear ing ho ri zon oc cur ring in fine-grained
sand stone at ZPAL 14 (Telm6) of the La Meseta For ma tion,
where an up to 5 cm thick biostromal layer was rec og nized (see
Fig. 9; Hara, 2001: 40, fig. 4). It con tains bryo zoans de scribed
as Smittina (see Hara, 2001: 80, pl. 23: 1–4), whose iden ti fi ca -
tion was based mostly on the lack of de tails around the or i fice
as well as the vari abil ity in the de vel op ment of the pri mary or i -
fice (Hara, 2001: 80). The new col o nies col lected from DPV
13/84 (Telm7) pro vide ad di tional de tails, such as some de tails
in the mor phol ogy of the or i fices and the pos ses sion of dis tinct
fron tal areolae ar ranged in one row around the prox i mal and lat -

eral mar gins of the zooecia. The stud ied col o nies are ten ta tively 
as signed to Goodonia; how ever, more stud ies should be made
on better pre served ma te ri als to con firm the sys tem atic po si tion 
of this La Meseta bryo zoan (see also Lagaaij, 1952: 122–123,
pl. 14, fig. 7).

O c c u r r e n c e. – DPV 13/84, Submeseta Allomember
(Telm7), La Meseta For ma tion, Sey mour Is land, James Ross
Is land, Eocene.

Superfamily Lepralielloidea Vigneux, 1949
Fam ily Lepraliellidea Vigneaux, 1949
Ge nus Celleporaria Lamouroux, 1821

Type spe cies: Cellepora cristata Lamarck, 1816
Celleporaria mesetaensis Hara, 2001

(Fig. 9A–C, J–L)

1997a. Celleporaria Lamouroux; Hara: 1004, figs. 3: 9, 4: 3.
1997b. Osthimosia sp. 2; Hara: 118–119, 127, fig. 4: 22.
2001. Celleporaria mesetaensis; Hara: 75–76, pls. 1: 21, 19:
1-4: text-fig. 29 (A1-A2).

M a t e r i a l. – One com plete, subspherical col ony,
NRM-PZ By 141130.

D i  m e n  s i o n s. – Height of the col ony 15 mm, width
23 mm. Length of zooecium 0.30–0.45 mm, width
0.24–0.27 mm. Length of or i fice 0.15–0.16 mm, width
0.16–0.18 mm. Length of spatulate avicularium 0.42–0.45 mm,
width 0.20–0.28 mm. Di am e ter of vi car i ous avicularium
0.12 mm; width of ovicell 0.21–0.24 mm.

D e s c r i p t i o n. – Col ony subspherical, slightly wider
than high (Fig. 9A), com posed of a few su per im posed lay ers,
which are clearly vis i ble in thin-sec tions (Fig. 9J–L). Auto -
zooecia are thickly cal ci fied, in some places closely packed with 
ir reg u lar ori en ta tion on the zoarial sur face (Fig. 9B, C). The pri -
mary or i fice roughly D-shaped, wider than lon ger (Fig. 9B, C).
The prox i mal bor der of the or i fice is slightly con cave, sur -
rounded by a slightly raised peri stome, which is rather nar row
and de vel oped reg u larly around the ap er tures, and en clos ing a
rather small, trans versely oval, suboral avicularium (Fig. 9C). A
pseudosinus is dis tinct in some zooecia. The whole zoarial sur -
face is cov ered by small, roughly rounded pores; how ever, the
mar ginal pores around the peri stome are barely seen due to the 
poorly pre served zoarial sur face, which in some places is un -
even and coarse. Spatulate avicularia with ex ten sive pal a tal
area and the char ac ter is tic nar row ing in the mid dle of the
avicularium are rare. Slightly raised, vi car i ous round-shaped
avicularia are also pres ent. Ovicell cucullate, with out or na men -
ta tion, oc curs very rarely. Up to five dis tinct growth lay ers are
seen in trans verse thin sec tion (Fig. 9J), with the layer thick ness 
vary ing from 1.0 to 2.5 mm. The moniliform wall struc ture is well
seen in thin sec tion (Fig. 9L).

R e  m a r k s. – The spec i men stud ied bears all the char -
ac ter is tic fea tures of the ge nus Celleporaria, such as a
D-shaped out line of the pri mary or i fice and the pres ence of a
suboral avicularium in the peri stome, as well as the pos ses -
sion of large spatulate avicularia and much smaller rounded vi -
car i ous avicularia. More over, the spec i men has a large num -
ber of small pores dis trib uted across the en tire zoarial sur face, 
and the char ac ter is tic cucullate ovicell (see also Hara, 2001:
75–76, pl. 21: 1–3).

O c c u r r e n c e. – DPV 13/84, Submeseta Allomember
(Telm7), La Meseta For ma tion, Sey mour Is land, James Ross
Ba sin, Eocene.
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Fig. 9A–C, J–L – Celleporaria mesetaensis Hara, 2001; D–I – ?Goodonia sp. La Meseta For ma tion, Sey mour Is land, James Ross
Ba sin, Ant arc tic Pen in sula, Eocene

A – up per sur face of the round-shaped col ony, scale bar 6 mm; B – ar range ment of autozooecia, scale bar 100 µm; C – worn zoarial sur face
with autozooecia, and large spatulate avicularium, scale bar 200 µm; D – up per surface of the ro sette-like col ony com posed of bilamellar,
lobate branches, scale bar 1.7 cm; E – worn zoarial sur face, scale bar 200 µm; F – group of autozooecia, show ing a subelliptical ap er tures
(ar rowed), scale bar 500 µm; G – grow ing mar gin of the col ony show ing some zooecia, with slightly sinuate ap er tures (ar rowed), scale bar
200 µm; H – zoarial sur face show ing the out line of recrystallized zooecia, scale bar 100 µm; I – ver ti cal sec tion through the bilamellar
branches, scale bar 2 mm; J – trans verse sec tion through the round-shaped col ony, show ing lay er ing, scale bar 6 mm; K – trans verse sec -
tion show ing the mid dle part of the round-shaped col ony, scale bar 2 mm; L – trans verse sec tion show ing a grow ing mar gin with lay er ing and
moniliform zooecial walls, scale bar 1 mm; A–C, J–L – spec i men By 141130, W Marambio Ba sin; D, E, G, H – spec i men By 141128; F – spec -
i men ZPAL Br. VIII/A93; I – spec i men By 141129; D, E, G, I – SE of Marambio Base; A–E, G–L – Telm7; F – ZPAL 14, Telm6



Superfamily incertae sedis
Fam ily Brydonellidae Tay lor, Casadío, Rosa, and Gordon,

2008
Ge nus Uharella Tay lor, Casadío, Rosa, and Gordon, 2008

Type spe cies. Uharella seymourensis Tay lor, Casadío, Rosa,
and Gordon, 2008

Uharella seymourensis Tay lor, Casadío, Rosa, and Gordon,
2008

(Fig. 10)

M a t e r i a l. – Around 70 small frag ments of en crust ing
col o nies from four sam ples: NRM-PZ By 24207a and 141133a
(IAA 2/95, Mar su pial Site, Telm5); NRM-PZ By 24209a, IAA
1/90, Telm5; NRM-PZ By 141132a (IAA 1/93, Submeseta,
Telm6); NRM-PZ By 24212 NRM 1, Telm4.

M e a  s u r e  m e n t s. – Length of the zooecium
0.48–0.60 mm, width 0.32–0.56 mm. Length of the opesia in
early on tog eny 0.28 mm, width 0.12–0.21 mm. Length of the
opesia in late on tog eny 0.20–0.24 mm, width 0.14–0.16 mm; di -
am e ter of kenozooecia 0.04–0.16 mm.

D e s c r i p t i o n. – Col ony en crust ing, form ing sheet-like
patches of a max i mum size of 4.8 ´ 2.6 mm (Fig. 10),
multiserial, up to 0.6 mm thick. Pore cham ber lack ing.
Autozooecia small, elon gate rhomboidal (Fig. 10B–D, F–H, J).
The youn ger zooecia are up to 0.60 mm long and 0.56 mm
wide, over grown by kenozooecia (Fig. 10A–D, F–H, J, K).
Spines ab sent. Fron tal shield umbonuloid, rel a tively short. Un -
der side of the col ony mi nutely po rous (Fig. 10E, I). Opesia var -
ied in shape from oval-shaped (Fig. 10A, B, D) to tear-shaped
(Fig. 10C, F–H) and ir reg u larly-shaped (Fig. 9K). Ovicells not
seen. Kenozooecia nu mer ous, ad ven ti tious, ex tend ing over the 
whole autozooecial fron tal wall (Fig. 10A–D, F–H, J, K), but par -
tic u larly ob scured at the zooecial bound aries (Fig. 10C, H, J, K), 
vari able in shape and size. They can be rounded, small
(Fig. 10A, D), or po lyg o nal to el lip ti cal (Fig. 10C), or rounded
large (Fig. 10H–K); some are re stricted to small subcircular or
cir cu lar holes (Fig. 10B), 0.04–0.06 mm in di am e ter, and vari -
ably dis posed on the zoarial sur face (Fig. 10B, H, J, K). Basal
wall cal ci fied (Fig. 10E, I). Avicularia lack ing. Diagenetic pro -
cesses may have ob scured the fron tal wall mor phol ogy
(Fig. 10L).

R e  m a r k s. – Ac cord ing to Tay lor at al. (2008b) it is un -
cer tain to which umbonulomorph superfamily the Brydonellidae 
be longs to, and the re cent clas si fi ca tion of Gordon (2014) listed
it as incertae sedis. Two fea tures dis tin guish ing Uharella from
the type ge nus of the fam ily Brydonellidae are the lack of spines 
and avicularia (Tay lor et al., 2008b); there fore, the superfamily
re la tion ship to Brydonellidae is still an open ques tion. The col o -
nies of Uharella seymourensis n. gen., n. sp., de scribed by Tay -
lor et al. (2008b), are epilithozoans en crust ing hard ened sur -
faces and sep a rated by strips of unencrusted sub strate (Tay lor
et al., 2008b; Fig. 2). The new ma te rial from the mid dle and up -
per part of the LMF (Telm4–6) is iden ti fied as U. seymourensis
be cause it shows all mor pho log i cal fea tures of the ge nus
Uharella Tay lor, Casadío, Rosa, and Gordon (see Tay lor et al.,
2008b: 264–265). The col o nies of U. seymourensis stud ied
here (Fig. 10) form small ir reg u lar sheets found in loose sed i -
ments, con trary to the ma te ri als de scribed from Cucullaea II en -
crust ing hard sub strates (Tay lor et al., 2008b). The mor pho log i -
cal fea tures of U. seymourensis, de scribed in this study, show
great vari abil ity in the length and width of zooecia in late on tog -
eny, which are both lon ger and wider than in the spec i mens de -
scribed by Tay lor et al. (2008b), how ever, their min i mum size is
al most the same. The opesia of the spec i mens ex am ined from
the LMF (Telm4–6) show a larger size in early on tog eny than

the opesia de scribed by Tay lor et al. (2008b). Of note is that the
mor phol ogy of the fron tal wall be tween the spec i mens stud ied
and those il lus trated by Tay lor et al. (2008b) shows a great dif -
fer en ti a tion in the shape of the opesia, which in the Cucullaea II
ma te ri als (Tay lor et al., 2008b) are more of less subcircular in
shape, but in the spec i mens stud ied here vary from very reg u lar 
cir cu lar to subcircular (Fig. 10D), through tear-shaped
(Fig. 10G, H), to ir reg u lar (Fig. 10K). The same phe nom e non is
ob served in the size and shape of kenozooecia, which show
greater vari a tions than was ob served by Tay lor et al. (2008b).
The kenozooecia are slightly larger in the pres ently stud ied
spec i mens than in U. seymourensis de scribed by Tay lor et al.
(2008b). How ever, the min i mal size of kenozooecia is the same
in the Cucullaea I and Cucullaea II as sem blages.

O c c u r r e n c e. – Cucullaea I Allomember: NRM 1
(Telm4), IAA 1/90 (Un gu late Site, Telm5), IAA 2/95 (Mar su pial
Site, Telm5); Cucullaea II Allomember (up per Telm5), see Tay -
lor et al., 2008b; Submeseta Allomember, IAA 1/93 (Telm6), La
Meseta For ma tion, Sey mour Is land, James Ross Is land,
Eocene.

MINERALOGY OF THE LUNULITIFORM
BRYOZOANS FROM THE LA MESETA FORMATION

Cheilostomes, ever since they ap peared, have evolved in a
va ri ety of skel e tal mineralogies uti liz ing cal cite or ar agon ite,
whereas oth ers are bimineralic (Tay lor et al., 2009). Ac cord ing
to the re cent min er al og i cal stud ies (Tay lor et al., 2009), there is
a strong in verse lat i tu di nal cor re la tion be tween ar agon ite and
lat i tude ev i dent in the cheilostome min er al ogy dur ing the late
Me so zoic and Paleogene. It is worth stress ing that none of the
cheilostomes from above 40° lat i tude had skel e tons made en -
tirely of ar agon ite (see Tay lor et al., 2009). Borisenko and
Gontar (1991) drew at ten tion to the scar city of ar agon ite and to -
tal ab sence of bimineralic spe cies in the 48 ana lysed Ant arc tic
and Arc tic spe cies. A com bined date base of cheilostome min -
er al ogy shows ar agon ite to be widely dis trib uted across
Cheilostomata, oc cur ring in nu mer ous gen era and fam i lies be -
long ing to the three most di verse sub groups (Flustrina,
Umbonulomorpha, and Lepraliomorpha).

The free-liv ing flustrine lunulitiform gen era Lunulites and
Otionellina are de scribed here from the mid dle part of the La
Meseta For ma tion (Telm4–5). This fauna dom i nates among the 
siliciclastic sed i ments in the up per part of Telm4 (lo cal ity
NRM1), and in the Natica Ho ri zon, Cucullaea I (Telm5) in the
three lo cal i ties of IAA 2/95 (Mar su pial Site), IAA 1/90 (Un gu late
Site), as well as in the DPV 6/84 (Rocket Site; Figs. 1C, 2, 6–8).

Lunulites marambionis sp. nov. and Otionellina antarctica
sp. nov. from lo cal i ties IAA 2/95 and IAA/90 of Telm5 (see
Figs. 1, 2, 6–8) were ana lysed for skel e tal min er al ogy by us ing
a Cameca SX-100 elec tron microprobe. The av er age MgCO3

con tent of cal cite in the La Meseta bryo zoans ranged from 4.0
to 5.0 mol% with a mean value of 4.5 mol%. The calcitic bryo -
zoan skel e tons of the La Meseta For ma tion (Telm5) are formed
of in ter me di ate-Mg cal cite (IMC) with 4.5 mol% MgCO3 con tent, 
for all sam ples ex am ined. For com par i son, the av er age MgCO3

con tent of the Cre ta ceous–Paleocene and Eocene sam ples
ranges from 3.3 to 3.9 mol% (see Tay lor et al., 2009; see also
Bone and James, 1993; James, 1997).

Seven sam ples, de scribed as 11/16/1-11/16/7 and rep re -
sented by two taxa of Lunulites marambionis sp. nov. and
Otionellina antarctrica sp. nov. from the La Meseta For ma tion
(Telm5), were ex am ined us ing the X-ray dif frac tion (XRD). Only 
in one sam ple 11/16/2 from IAA 1/90 lo cal ity, rep re sented by
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Fig. 10. Uharella seymourensis Tay lor, Casadio, Rosa and Gordon, 2008, scan ning elec tron mi cro graphs, La Meseta For ma tion,
Sey mour Is land, James Ross Ba sin, Ant arc tic Pen in sula, Eocene

A – grow ing edge, By 24209a, lo cal ity IAA 1/90, Telm5, scale bar 200 µm; B – part of a col ony sur face, show ing a reg u lar pat tern of ar range -
ment of autozooecia and well-marked, prom i nent subcircular holes of kenozooecia, By 141133a, lo cal ity IAA 2/95 (Mar su pial Site), Telm5,
scale bar 100 µm; C – old col ony sur face show ing a tear-shaped opesia and smaller well-marked kenozooecia around the autozooecia, By
24212, lo cal ity NRM 1, Telm4, scale bar 200 µm; D – young autozooecia with nu mer ous round-shaped kenozooecia on the fron tal wall; E –
un der side of the col ony de tached from the sub strate, bear ing some grains de rived from the ma trix of sub strate; D, E – By 24207a, lo cal ity IAA 
2/95, Telm5, scale bar 1 mm; F – part of the old col ony show ing, large opesia of autozooecia, By 141133a, lo cal ity IAA 2/95, scale bar
100 µm, Telm5; G – part of a worn, old col ony sur face, By 24212, lo cal ity NRM 1, Telm 4, scale bar 100 µm; H – large opesia of the old col ony
sur rounded by large kenozooecia, By 24209a, lo cal ity IAA 1/90, Telm5, scale bar 100 µm; I – few autozooecia show ing un der side of the
gymnocyst sep a rated by a ring scar from the umbonuloid fron tal wall with a few pores, By 141133a, lo cal ity IAA 2/95, Telm5, scale bar
100 µm; J – reg u lar pat tern of ar range ment of zooecia and kenozooecia, scale bar 100 µm; K – worn zoarial sur face show ing dif fer -
ently-shaped opesia; J, K – By 141132a, lo cal ity IAA 1/93, Telm6, scale bar 100 µm; L – part of an old col ony sur face with large opesia and
kenozooecia sealed by the sed i ments, scale bar 100 µm, By 24207a, lo cal ity IAA 2/95, Telm5



Otionellina antartica sp. nov., small con tents of ar agon ite ac -
com pa nied by stron tium ap a tite have been found.

Pseudo morphs of cal cite af ter fi brous ar agon ite were also
re ported ear lier in the car bon ate hemi spher i cal skel e tons of the
bryo zoan col o nies col lected from the Telm1 unit (Sadler, 1988)
of the La Meseta For ma tion (Tatur et al., 2011).

The best ex am ples of the pres ence of ar agon ite come from
the free-liv ing lunulite cheilostomes, in which ar agon ite is in vari -
ably added ei ther to the outer sur faces of fron tal shields or to
the undersides of free-liv ing col o nies (Greeley, 1969). He
showed how so-called ba sally uncalcified fos sil zoaria are be -
lieved to re sult from pref er en tial leach ing or so lu tion of the basal 
ar agon ite, leav ing only the calcitic lat eral and fron tal walls (see
Greeley, 1969: 252, pl. 34, figs. 1–2; see also Fig. 8B, I–H in
this pa per).

In most bimineralic bryo zoan spe cies of the fam ily
Otionellidae, ar agon ite is re stricted to the su per fi cial skel e ton
and acts as a strength en ing layer, be ing less sus cep ti ble to
phys i cal and chem i cal de struc tion than cal cite, but es pe cially
sus cep ti ble to a diagenetic change (Smith and Nel son, 1993;
Smith et al., 1998; Steger and Smith, 2005).

The lunulitiform Otionellina sp., de scribed here, has only the 
fron tal side pre served and shows an ex ter nal mould of the
basal side (see Fig. 8). This par tial mould is a use ful in di ca tor of
an orig i nally bimineralic com po si tion of this taxon, which may
also sug gest that ar agon ite was lost via dis so lu tion (see also
Greeley, 1969; cf. Busk, 1859).

With re spect to the min er al og i cal re sults re ported here for
the ap par ently bimineralic skel e ton of Otionellina, the use of La -
ser Raman spec tros copy, al low ing a submicron level of in-situ
min er al og i cal de ter mi na tion, would be help ful to ex am ine the
dis tri bu tion of cal cite and ar agon ite within the free-liv ing La
Meseta For ma tion bryo zoans (see also Tay lor et al., 2008a).

The stud ied spec i mens of Otionellina of Ypresian or
Ypresian/Lutetian age from the mid dle part of the La Meseta
For ma tion (Cucullaea I Allomember, Telm5), which con tained
traces of ar agon ite ver i fied by XRD anal y ses, pre-dated those
found in the Lutetian (Mid dle Eocene) rocks. How ever, ar agon -
ite was ac quired by sev eral groups at dif fer ent times dur ing the
late Me so zoic and Paleogene (see Tay lor et al., 2009).

DISCUSSION

The bryo zoans from the mid dle and up per part of the LMF
(Telm4–7), dated as the Early Eocene to Late Eocene (Up per
Ypresian–Priabonian), in clude nine spe cies rep re sented by
cyc lo stomes and cheilostomes, mostly anscan flustrine,
umbonulomorphs and lepraliomorphs. Bryo zoans are, how -
ever, scarce com pared to their abun dant oc cur rence in the
lower part of the for ma tion (Telm1; see Hara, 2001, 2002,
2015).

The ear lier Ce no zoic South ern Hemi sphere bryo zoan re -
cords, which pre-date the La Meseta bryofauna, de rived from
up per most Paleocene–low er most Eocene rocks con sist ing of a 
cal car e ous palagonite tuff of ba saltic com po si tion, with beds of
lapillistone and tuff-brec cia on Chat ham Is land, New Zea land
(Gordon and Tay lor, 1999, 2015; cf. Hara, 2001, 2002). Mid dle
to Late Eocene bryo zoans from the St. Vin cent Ba sin in south -
ern Aus tra lia were stud ied by Schmidt and Bone (2001), who
re ported more than 250 spe cies, al though only a small pro por -
tion of these spe cies have been for mally de scribed.

The oc cur rence of dis tinct, free-liv ing lunulitiform bryo -
zoans, which de vel oped disc-shaped col o nies, is char ac ter is tic
of the mid dle part of the LMF (Telm5). This fauna is rep re sented 
by the gen era Lunulites and Otionellina that live on un sta ble

loose, gran u lar sub strata, where they are com mon (Cheetham,
1963), and there fore they are over whelm ingly as so ci ated with
sand fauna set tings (see also Cook, 1963; Lagaaij, 1963;
Greeley, 1969; McKinney and Jack son, 1989; Rosso, 1996;
O’Dea et al., 2004, 2008, 2011; O’Dea, 2009). En vi ron men tally, 
lunulitids oc cur in shal low shelf con di tions (2.5–190 m), with
tem per a tures of 10–29°C, on coarse, sandy to muddy bot toms,
with low to mod er ate de po si tion, in quiet to ag i tated re gimes.
They are ab sent in rocky ar eas with high tur bu lence and high
silt de po si tion, in coarse shell or peb ble beds, in wa ter with sa -
lini ties >37‰, and/or bot tom tem per a tures con sis tently lower
than 10–12°C (Cook, 1963, 1979; Cook and Chimonides, 1983; 
O’Dea et al., 2008, 2011; O’Dea, 2009). Free-liv ing lunulitiforms 
such as Lunulites and Otionellina may, like ben thic foraminifera, 
im me di ately be come trans formed into sed i ment grains on
death, and gen er ally need no sub strate to grow on ex cept for
small-sized grains of quartz or other skel e tal ma te rial for set tle -
ment of the lar vae (Cadée, 1975, see also Ba³uk and
Radwañski, 1977; O’Dea et al., 2008). Frag men ta tion of
lunulitiform spe cies is sig nif i cant in fos sil and Re cent pop u la -
tions (Dartevelle, 1932; Buge and Muniz, 1974; Ba³uk and
Radwañski, 1977; O’Dea et al., 2004; O’Dea, 2009); how ever,
the causes of this phe nom e non re main to be clar i fied. Most
com mon is me chan i cal frag men ta tion of ex ist ing col o nies, of ten 
into tri an gu lar wedge-shaped pieces, fol lowed by regrowth from 
the edges of the frag ments to re store a near-cir cu lar col ony out -
line (cf. Fig. 6; see also O’Dea et al., 2008, 2011; O’Dea 2009).
On the other hand, free-liv ing col o nies are most of ten re cov ered 
as com plete skel e tons, form ing a coarse frac tion in muddy or
silty sed i ments (Cook and Chimonides, 1983; see also O’Dea
et al., 2004). In the mid dle part of the LMF (Cucullaea I
Allomember), lunulitiforms are en tirely com posed of re gen er -
ated or frag mented col o nies (Figs. 6 and 7); how ever, one ex -
cep tion is a col ony of Otionellina eocenica sp. nov. with a basal
wall pre served as a mould, which has been found in the Rocket
Site (DVP 6/84) lo cal ity in Telm4–5 (see Figs. 1C, 2 and 8).

For palaeonvironmental anal y sis the pres ence of free-liv ing
bryo zoans (Lunulites and Otionellina) can be in for ma tive par tic -
u larly for the tem per ate shelf en vi ron ment, sandy, of ten shift ing
sub strate, and diagenetic his tory that al lows for pres er va tion of
ar agon ite. Ac cord ing to Smith et al. (2006), it is tempt ing to
spec u late that an abra sive life style among the sand grains re -
quires the use of stron ger and denser ar agon ite, which may re -
flect the col o ni za tion of high-en ergy shift ing sub strates by ben -
thic bryo zoans.

Lunulitidae were first stud ied from the Oligo-Mio cene Vic to -
rian de pos its in the Ter tiary bas ins of Aus tra lia (MacGillivray,
1895; Brown, 1952; Cockbain, 1971; Cook and Chimonides,
1986; Bock and Cook, 1995, 1998, 1999, 2002). Liv ing spe cies
are known only from Australasian sand fauna en vi ron ments,
but their pre de ces sors were equally abun dant in Cre ta ceous to
Paleogene seas of Eu rope and in Eocene seas of North and
Cen tral Amer ica (see Cheetham, 1963; Lagaaij, 1963). Ac cord -
ing to Schmidt and Bone (2001), Australasian Otionellina or
Otionella form a large com plex and di verse fauna, which prob a -
bly de rived from an Eocene circum-Ant arc tic an ces tor. In the
light of the first fos sil re cord of the aus tral Otionellina from the
LMF of Sey mour Is land this may sug gest the Ant arc tic or i gin of
this taxon. Dur ing the Late Oligocene, the es tab lish ment of a
circum-Ant arc tic cur rent re sulted in glaciations and a cat a -
strophic fall in sea tem per a tures. This is in ferred to have iso -
lated the Mio cene lunulitiform fau nas of South Amer ica and
Aus tra lia, and to have caused the ex tinc tion of the in ter ven ing
Ant arc tic shelf fauna (Schmidt and Bone, 2001).

One taxon rec og nized in the DPV 13/84 lo cal ity of Telm7
(SE part of the Marambio Base, see Figs. 3F and 9D, E, G–I) is
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pro vi sion ally iden ti fied as ?Goodonia. This ge nus, rep re sented
by one spe cies of G. cookae, was de scribed from the Plio cene
Coralline Crag by Bishop and Hay ward (1989: 44, 186–188, p.
60, 245–247). The Coralline Crag taxon is sim i lar to the bryo -
zoan col o nies de scribed from a bryo zoan-bear ing ho ri zon of a
fine-grained sand stone in Telm6 at ZPAL 14 (Cucullaea II
Allomember, see Hara, 2001: 80, pl. 23; Fig. 9F), where a
biostrome layer up to 5 cm thick was rec og nized, along with a
few poorly pre served sole frag ments of bryo zoan col o nies, as -
so ci ated with ver te brates such as pen guins and gadiform fish
re mains in Telm7 at ZPAL 3 (Borsuk-Bia³ynicka, 1988; Myrcha
et al., 1990; Jerzmañska and Œwidnicki, 1992; Hara, 2001: 40).
The large bilamellar col o nies of ?Goodonia, which form a
biostrome, may in di cate that the biofacies de vel oped into a
non-sed i men ta tion zone of the by pass area on a siliciclastic
aphotic shelf, or into a very slow fine-clastic sed i men ta tion,
where the nu mer ous fil ter ing or gan isms, such as bryo zoans,
col o nized the seafloor (see Reguant, 1990).

Four new spe cies, such as Micropora nordenskjoeldi,
Lunulites marambionis, Otionellina antarctica and Otionellina
eocenica, were rec og nized in the mid dle part of the LMF. They
all have a dif fer ent his tory of or i gin, both geo graph i cally and
tem po rally. Lunulites is known from the Cre ta ceous
(Santonian–Maastrichtian) of Eu rope and the Up per Eocene
(Priabonian) of North Amer ica, trop i cal Amer ica, and the Ca rib -
bean prov ince (Cook and Chimonides, 1983; see also Rosso,
1996). Micropora is re corded from the Cre ta ceous of Eu rope
and from the Up per Paleocene–Low er most Eocene of New
Zea land (Gordon and Tay lor, 1999, but the aus tral ge nus
Otionellina ex tends from the Up per Eocene–Oligocene
(Rupelian) of Aus tra lia, and it is known from the Mio cene of New 
Zea land (Cook and Chimonides, 1984).

The umbonulomorph Uharella seymourensis, be long ing to
Brydonellidae, was first de scribed from the Cucullaea II
Allomember (Marenssi et al., 1998) of the La Meseta (up per
Telm5) and it is found as an epilithozoic bryo zoan, form ing
unilamellar sheets, en crust ing the hard ened sur face com posed
of peb bles or small cob ble-sized lithoclasts (Tay lor et al.,
2008b). The col o nies of U. seymourensis, de scribed in this
study, de rive from the allomembers of Cucullaea I and
Submeseta (Telm4–6), and they are found in the loose re sid -
uum of the clastic sed i ments (Fig. 10).

The re la tion ship be tween the col ony and the sub strate on
which a bryo zoan grows has a fun da men tal im por tance be -
cause this gov erns to some ex tent the way in which sed i men -
tary par ti cles are pro duced (Stach, 1936; Smith, 1995;
Hageman, 1997). In the Ce no zoic the dra matic in crease of
free-liv ing and ar tic u lated morphotypes (Tay lor and James,
2013) prob a bly re flects the col o ni za tion of shal low-wa ter en vi -
ron ments with high wave en ergy. It should be also con cluded
that the dom i nant share of lunulitiform col o nies in the Cucullaea 
I Allomember (Telm4–5) may in di cate shal low-wa ter con di tions
for the mid dle part of the LMF. Sim i larly, the pres ence of ar tic u -
lated or rooted col o nies and unizooidal and bi-zooidal
internodes, whose pres ence im plies a nearshore en vi ron ment
with con sid er able wave ac tion and warm cli ma tic con di tions,
were doc u mented from the basal fa cies of the low er most part of 
the La Meseta For ma tion of Telm1 (see Hara, 2015).

Iso tope and palaeobotanical data in di cate that the sea sur -
face tem per a ture of the Ant arc tic Eocene ma rine wa ters was
about the same as in trop i cal re gions (Dzik and GaŸdzicki,
2001; see also Dutton et al., 2002).

This fauna is richly ac com pa nied by the nektic fish, mostly
sharks, rays and chimerid holocephalians, as well as the large
thick-shelled bi valve Cucullaea raea, and the thick-shelled gas -
tro pods Antarctodarwinella nordenskjoldi and Struthiolarella

steinmanni, as so ci ated with other ma rine molluscs, brachi o -
pods, cri noids, star fish, as ter oids, sea ur chins, nautiloids,
balanomorphs and crabs (McKinney et al., 1988; Zullo et al.,
1988; Blake and Zinsmeister, 1988; Feldmamn and Wil son,
1988; Stilwell and Zinsmeister, 1992; Cione and Reguero,
1998; Dzik and GaŸdzicki, 2001; Tatur et al., 2011). The
selachian fauna in Telm5 shows the great est di ver sity al most
equal to pres ent-day trop i cal fau nas (Kriwet and GaŸdzicki,
2003; Reguero et al., 2013).

Re ported for the first time here, the free-liv ing lunulitiform
taxa Lunulites and Otionellina, as well as a ge nus pro vi sion ally
iden ti fied as ?Goodonia, can be valu able cli ma tic in di ca tors, as
these gen era re cently in hab ited circumtropical, trop i cal-sub -
trop i cal, to warm tem per ate wa ters (Lagaaij and Cook, 1973;
Bishop and Hay ward, 1989). Lunulitiforms are also a group of
fos sils that evolved ar agon ite biomineralization, whereas oth -
ers can also be bimineralic or calcitic (Tay lor et al., 2009). The
oc cur rence of ar agon ite along with stron tium ap a tite was de ter -
mined by XRD anal y sis in the stud ied ma te rial. The pres ence of 
a mould of the basal wall in one spec i men of Otionellina
eocenica sp. nov. may sug gest that ar agon ite was added to the
basal side of the col ony and then leached show ing the loss of
this part of the skel e ton (see Fig. 8B, G, I; see also Greeley,
1969).

The nautiloid as sem blage from Telm4 to Telm6 ap par ently
de vel oped in re sponse to the Eocene warm ing ep i sodes and
the re sult ing trans gres sion of a warm sea (Dzik and GaŸdzicki,
2001). A sharp de crease in di ver sity of nautiloids near the con -
tact be tween Telm5 and Telm6 (Mid dle Eocene) was prob a bly
as so ci ated with the cli ma tic cool ing event that cul mi nated at the 
time of de po si tion of the up per part of the LMF. Above Telm6,
no nautiloids are known (Dzik and GaŸdzicki, 2001). This de -
cline may mark the prox im ity of the Eocene–Oligocene bound -
ary, when a ma jor de crease in tem per a ture oc curred in the
south ern oceans (GaŸdzicki et al., 1992). Ac cord ing to Sr iso -
tope stra tig ra phy the up per most part of the LMF (top of Telm7)
is Late Eocene (34.2 Ma) in age (Din gle and Lavelle, 1998).

The faunistic ev i dence of the bryo zoan fauna stud ied here
(Telm4 to 7), along with their growth-forms and as so ci ated fau -
nas, in di cate de po si tion of the LMF in warm tem per a ture con di -
tions of the Ypresian to Priabonian sea highstand termed the
Arctowski inter gla cial, which is con sis tent with the palaeonto -
logical dat ing of late Early to Late Eocene (Dzik and GaŸdzicki,
2001; see also Case, 1992; Cione and Reguero, 1998). 

It is worth stress ing that the evo lu tion of the mod ern Ant arc -
tic bryo zoan com mu nity struc ture was ini ti ated to ward the end
of the Eocene with the start of a ma jor de cline in global tem per -
a tures, based on ev i dence from the Late Eocene of Sey mour
Is land (Aronson et al., 1997, 2009; Crame et al., 2014).
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