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SIR,—The biological affinities of the small tooth-like fossils known as conodonts, found
in Palaeozoic and Mesozoic sediments, remain unknown. A number of bilaterally
symmetrical natural assemblages have been described (reviewed by Rhodes, 1954;
Lindstrom, 1964) and recently Melton & Scott (1972) have discovered some fossils
containing such assemblages, although whether these represent the 'conodont-bearing
animal' is uncertain. A new hypothesis is presented to explain the symmetry of the
assemblages by analogy with the eversible tongue of the Myxinoidea.

Recent histological work now conclusively shows that conodonts were borne inter-
nally, i.e. surrounded by tissue. Miiller & Nogami (1971) illustrate an Acodina element
which has fractured, but the broken portion and a small splinter have both been retained
and re-cemented. Microsculpture of the conodont surface, revealed using the Scanning
Electron Microscope (Miiller & Nogami, 1971; Lindstrom & Ziegler, 1971; Lindstrom,
McTavish & Ziegler, 1972), consists of pits and striae and is strikingly similar to the
surface of unworn mammalian enamel (Boyde, 1967,1969; Boyde & Lester, 1967). The
form of the latter is caused by the Tomes' processes of the ameloblasts, the cells respon-
sible for the secretion of the enamel.

Figure 1. (a), The hagfish Epatretus, ventral view of the anterior end with the 'tongue'
everted (based on a photograph); h, horny cusp; /, tongue, (b), The conodont assemblage
Duboisella typica Rhodes (after Rhodes, 1954). Note the similarity of the arrays, although
the individual elements differ in form.

Several hypotheses have been advanced to explain the function of conodonts (Rhodes,
1954; Lindstrom, 1964). Of these, only 3 take into account that conodonts were internal
(which, incidentally, would appear to make affinities with the Annelida unlikely).
Lindstrom (1964, 1972) proposed a role as a support for a tentacular, lophophore-like
filtering organ. Halstead (1969), reversing the current system postulated by Lindstrom,
suggested the conodont assemblages were the internal supports of the branchial basket
of a planktonic, filter-feeding 'protovertebrate'. Schmidt (1934, 1964) put forward a
similar model, but related the assemblages to jawed fishes, the platform elements
functioning as a mandibular skeleton. Schmidt also suggested (Schmidt, 1964) that
individual conodont elements bore horny cusps, thus resolving the problem of their
tooth-like form whilst being within tissue.

One hypothesis not previously advanced is that the conodont assemblages could have
functioned as the skeletal elements of horny cusps borne on an eversible lingual structure.
A Recent example of such a feeding organ is the 'tongue' of the Myxinoidea (hagfishes) -
see, for example, Jensen (1966) - (to which Ulrich & Bassler (1927) casually referred
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certain conodonts). This 'tongue' is armed with a bilaterally symmetrical array of horny
cusps (Fig. 1), although these have no individual skeletal supports. The other group of
present-day Agnatha, the Petromyozontia (lampreys), provides an example of teeth
with such a structure: each cusp has underneath it a cartilage pad. Affinities between the
Conodontophorida and the Petromyozontia are, however, rejected on the grounds of
the radial symmetry of the tooth array of the latter.
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Figure 2. Postulated structure of the conodont-supported horny tooth: c, connective
tissue of dermis; e, conodont element; h, horny cusp; r, replacement cusp forming below
the earlier one; s, conodont secreting cells.

It may be postulated that each conodont element supported a horny cusp, epidermally
derived and perhaps replaceable when worn (Fig. 2); the whole assemblage being borne
on an eversible lingual structure. This reconciles the internal nature of conodonts with a
tooth function (whereas it was previously generally assumed that to function as teeth
the elements had to be external - see Rhodes, 1954), and provides an explanation for the
bilateral symmetry of the known assemblages. However, with no conclusive evidence to
link the Conodontophorida to any known group, their affinities must remain in doubt.

I thank Dr R. Goldring for assistance during this project, and Professor K. Simkiss
and Mr M. G. Hardy for helpful criticism.
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