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Protochelonibia melleni (Zullo, 1982) comb. nov., an archaic barnacle from
the lower Oligocene of Mississippi (USA), and its impact on the stratigraphic
and geographic distribution of the early coronuloids of Western Tethys
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The acorn barnacles (Cirripedia: Balanomorpha)
assigned to the superfamily Coronuloidea are found
most commonly as crown-shaped epibionts of several
marine vertebrates (e.g., various species of toothed and
baleen whales, sirenians, sea turtles, and sea snakes) and
subordinate invertebrates (e.g., gastropods, crabs, and
horseshoe crabs) (e.g., Darwin, 1854; Pilsbry, 1916). The
coronuloids are presently divided between four families,
namely, Coronulidae, Chelonibiidae, Platylepadidae,
and the somewhat enigmatic †Emersoniidae (Newman,
1996). Whereas the coronulids are obligate commensals
of cetaceans (Monroe, 1981; Bosselaers & Collareta,
2016; Collareta et al., 2017; Buckeridge et al., 2018), the
chelonibiids and platylepadids exhibit more generalist
host habits; however, most species live preferentially
or exclusively on the skin, carapace, or plastron of
chelonians (e.g., Ross & Newman, 1967; Collareta et al.,
2019), hence their vernacular name, “turtle barnacles.”
The fossil history of Coronuloidea is still fragmentary
and only partly investigated (Collareta et al., 2019); in
particular, fossils attributed to the currently monotypic
family Chelonibiidae are largely reported as the remains
of the extant genus Chelonibia Leach, 1817 from various
Plio-Pleistocene deposits worldwide (Collareta et al.,
2016, and references therein). In deposits older than
the late Neogene, fossil chelonibiids are much rarer,
the few published records including some specimens of
†Protochelonibia Harzhauser & Newman in Harzhauser et
al. (2011), the only genus assigned to †Protochelonibiinae,
an eight-plated form from the Mio-Pliocene of the
Paratethyan and Mediterranean basins (Fig. 1b). In
particular, †Protochelonibia includes the early Miocene
(i.e., Aquitanian) Austrian species †Protochelonibia
submersa Harzhauser & Newman in Harzhauser et al.
(2011), known from a cluster of six more or less complete
specimens (one of which features a right carinolateral with
a curiously straight portion of its basal margin having
impressions on it that recall the edge of a carapace scute
of a sea turtle, as discussed by Harzhauser et al., 2011),
and the late Pliocene (i.e., Piacenzian) Italian species
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†Protochelonibia capellinii (De Alessandri, 1895),
for which there is no hint of what sort of host it might
have been on. Both these species display a triangular
rostrum not fused with the adjoining rostrolaterals and
contributing significantly to the diametric growth of the
shell (Fig. 1a-left corner), whereas the rostral complex of
Chelonibia, as presently known, consists of a narrower
rostrum that progressively fuses with the rostrolaterals
during growth.
In the light of the study by Harzhauser et al. (2011), a
reappraisal of the original description and plates depicting
†Chelonibia melleni Zullo, 1982 from the lower Oligocene
Mint Spring and Byram formations of Mississippi (Gulf
Coast of the USA, Mississippian Embayment palaeoarea; Fig. 1c) revealed that this archaic-looking barnacle
species displays two characters that, among chelonibiids,
are presently regarded as proper of †Protochelonibia,
namely: 1) all the rostral and rostrolateral plates of †C.
melleni known to date consist of individual plates having
normal sutures, indicating that this species had a rostral
complex comprised of obviously unfused compartments,
and as such, had an eight-plated wall; and 2) the parietes
of both the rostrolaterals and the rostrum of †C. melleni
exhibit acute triangular outlines (Fig. 1a-right corner).
Given these observations, Zullo’s species represents not
only the oldest member of Chelonibiidae, but also a bona
fide member of †Protochelonibia; consequently, the new
combination †Protochelonibia melleni (Zullo, 1982) is
proposed herein. †Protochelonibia melleni diﬀers from
†P. capellinii and †P. submersa mainly in having a basal
margin of the wall that is locally jagged (e.g., Zullo, 1982,
figs 1-3, 10-12). The subpeltate morphology of the shell
of †P. melleni recalls that of †P. submersa rather than
the more dome-shaped one of †P. capellinii. Like †P.
submersa, †P. melleni also displays: 1) a nearly smooth
outer surface of the parietes, ornamented only by fine
growth ridges crossed by faint radiating striae; 2) trigonal,
rather broad radii, separated from the parietes by sharp
angulations; 3) an only slightly dependent sheath that is
as long as about one third of the paries; and 4) a dense
doi:10.4435/BSPI.2020.08
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Fig. 1 - a) Schematic comparison, not to scale, between the upper parts of the tripartite rostral complexes (comprised of two rostrolaterals,
RL, and one rostrum, R) of †Protochelonibia submersa from Austria (left corner, redrawn after Harzhauser et al., 2011, figs 2-3) and
†Protochelonibia melleni comb. nov. from Mississippi, USA (right corner, reconstructed after Zullo, 1982, figs 8-10, and the author’s
original description, freely accessible online at the following link: https://www.mdeq.ms.gov/wp-content/uploads/2013/10/Vol_2_3.pdf).
Note that, in both species, the rostrum exhibits an acutely triangular apex. b) Sketch map of the Central Euro-Mediterranean region (~44°N),
showing the indicative location of the finds of †P. submersa and †Protochelonibia capellinii. Scale bar is equal to 500 km. c) Sketch map of
the Southeastern United States (~31°N), showing the indicative location of the finds of †P. melleni and †Emersonius cybosyrinx (the only
pre-Neogene coronuloids known to date) with respect to the approximate outline of the Palaeogene coastline (dashed white line, featuring
the pronounced Mississippian Embayment). Scale bars are equal to 500 km. In panels b and c, the black stars indicate the occurrences of the
chelonibiid subfamily †Protochelonibiinae, whereas the white star indicates the sole known occurrence of the enigmatic coronuloid family
†Emersoniidae.

pattern of fine, continuous, longitudinal septa running
centripetally from the inner surface of the wall.
R e c o g n i s i n g t h a t † P. m e l l e n i b e l o n g s t o
†Protochelonibia allows us to extend the fossil record of
this genus back some 10-12 Ma, to ca. 32-34 Ma (the age of
deposition of the Mint Spring and Byram strata according
to Pettway & Dunn [1990] and Manning [1997]). Thus,
the protochelonibiines would have survived for about 30
million years at least, from the early Oligocene to the late
Pliocene. The occurrence of †P. melleni in Mississippi
represents the first record of †Protochelonibia outside the
proto-Mediterranean/Paratethyan region, thus indicating
that, in late Palaeogene times, the biogeographic range of
the protochelonibiines extended over the broad Western
Tethyan realm on both sides of the North Atlantic ocean
- a distributional pattern revealed also by other groups of

macro-invertebrates such as the tridacnine giant clams
(Newman & Gomez, 2003; Harzhauser et al., 2008).
Interestingly, the Gulf Coast of the USA that hosts the
remains of †P. melleni is also home to the holotype and
only known specimen of †Emersonius cybosyrinx Ross
in Ross & Newman (1967), an enigmatic six-plated form
from the upper Eocene beds of Florida, which represents
the geologically oldest (albeit presumed) coronuloid fossil
worldwide (Fig. 1c). Considering also that †P. melleni
and †E. cybosyrinx are the only Palaeogene members
of Coronuloidea known to date, it seems reasonable
to hypothesise that this superfamily had its centre of
distribution somewhere in what is currently considered
westernmost Tethys. Until discoveries of more Palaeogene
chelonibiid fossils comparable to these materialise in the
world, our current understanding of the phylogenetic,
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palaeobiogeographical, and ecological aspects of the
scarcely known protochelonibiines is again at rest.
Hopefully the present work will help in the recognition of
these obscure and likely often fragmented forms.
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