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A large galaxiid fossil (Teleostei) from the Miocene of
Central Otago, New Zealand

Robert M. McDowall*, Mike Polef

A fish fossil of Miocene age from the Manuherikia group, from a site near Bannockburn
in Central Otago, New Zealand, is described and identified as a galaxiid, probably
genus Galaxias. The fish was large, estimated at 383 mm, and thus larger than all extant
New Zealand Galaxias except G. argenteus, which is known to reach 580 mm. However,
it appears to have been of quite slender form. There was, therefore, in Miocene times, a
large, slender, perhaps lacustrine Galaxias in Palaeo-lake Manuherikia in Central
Otago.
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INTRODUCTION
Fishes of the family Galaxiidae are primitive teleosts of salmoniform relationships with
origins likely dating back to Mesozoic times (Greenwood et al. 1966; McDowall 1969; Fink
& Weitzman 1982). Notwithstanding this long evolutionary history, fossils are few, possibly
owing to the usually small size of Galaxias species (< 200 mm) and the fact that flowing
freshwater habitats are not conducive to preservation of remains. Although galaxiids are
found in Australia, Tasmania, New Caledonia, Lord Howe Island, New Zealand including
the Chatham, Auckland, and Campbell Islands, Patagonian South America, the Falkland
Islands, and southern South Africa (McDowall 1969), fossils have been reported only from
New Zealand. Oliver (1936) described a fossil from Frasers Gully, Kaikorai Valley, near
Dunedin, that is now considered to be of late Miocene age (Campbell 1985; Coombs et al.
1986); Whitley later (1956) named this specimen Galaxias kaikorai, apparently without
having seen it. He provided no diagnostic characters, so that availability of the name depends
on his designation of a type specimen (Geology Museum of the University of Otago, OU
6330-1). This specimen, another from the same location (National Museum of New Zealand
6162), and two further Galaxias fossils from deposits in the Foulden Hills, near Middlemarch,
Central Otago (OU 7103, 7104), were examined by McDowall (1976). He concluded that the
Kaikorai Valley specimens could not be distinguished from the extant species G. brevipinnis
Gunther, and that the Foulden Hills fossils were more likely to be G. vulgaris Stokell.
Problems now recognised with the taxonomy of G. vulgaris and several previously
unrecognised but related species in central Otago (Allibone et al. 1996; McDowall & Wallis
1996; McDowall 1997), prevent the Foulden Hills fossils from now being identified more
precisely than that they probably belong to a species group best regarded as G. vulgaris
(sensu lato). McDowall (1976) suggested that they were probably of Pliocene age, but more
recent radiometric dating of volcanics in the area (D.S. Coombs, Department of Geology,
University of Otago, pers. comm. to MP) indicates that they are about 20 million years old, or
early Miocene.
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There is a report of a Galaxias fossil from the Oligocene of New Zealand by Romer
(1966). The late A.S. Romer (formerly Museum of Comparative Zoology, Harvard University,
pers. comm. to RMM) advised that he was unable to recall the source of this record. It
appears nowhere else in the literature, we know of no specimen that authenticates such a
record, and it must, on these grounds, be discounted as an error.

This paper reports an additional Galaxias fossil, also from Central Otago, New Zealand.

MATERIAL EXAMINED
The specimen we describe here was collected from Bannockburn, Central Otago, from very
carbonaceous silt of the Dunstan Formation, Manuherikia Group, approximately 58 m above
schist basement (locality F41/f217 in the Fossil Record File, administered by the Geological
Society of New Zealand). The local palaeo-environment was probably a freshwater
interdistributary bay. The specimen is stored in the Department of Botany, University of
Queensland, catalogue number SL812. The age of this portion of the Manuherikia Group is
regarded as Early Miocene (Douglas 1986; Mildenhall 1989). The region's palaeobotany is
summarised in Pole (1993).

Galaxiid material used for comparisons in the study of this specimen included radiographs
of specimens examined by McDowall (1970): G. maculatus (Jenyns), Horokiwi Stream
(Wellington); G. argenteus (Gmelin), Mt Hercules Swamp, Whataroa River (South Westland);
G. brevipinnis, Otaki River (Wellington); and G. vulgaris, Ashburton River (Canterbury).
These species were selected for comparison because G. vulgaris {sensu lato) and G. brevipinnis
have been implicated in fossils collected from Central Otago and remain extant there; G.
argenteus is the largest species of Galaxias, reaching 580 mm (Clarke 1899); and G.
maculatus has distinctive body form, being a slender, mid-water shoaling species in contrast
to the largely cryptic and often benthic habits of other species. Comparative meristic and
morphometric data are from McDowall (1970).

DESCRIPTION AND IDENTITY OF THE FOSSIL
The fossil consists of both sides (part and counterpart) of the posterior of a fish that measures
84 mm from the presumed origin of the dorsal fin to the posterior extremities of the hypurals
in the caudal skeleton. Orientation of dorsal and ventral surfaces of the fossil is indicated by
the presence of the parhypural (Fig. 1 — parh.), which lies ventrally below the hypural
vertebra. There are dorsal and anal fins located directly opposite, with well preserved
(perhaps incomplete) fin ray series, and less detail of pterygiophores. The entire dorsal and
anal fin bases are not certainly present. However, the dorsal fin apparently has several short,
procurrent rays while the anal has anteriorly directed pterygiophores. We estimate that there
are 10 or 11 rays in both fins, some of which are clearly branched. However, there are
possible gaps in both fins, and also fossil traces that could be basal elements (pterygiophores)
of the anal fin behind the last fin ray—suggesting that the anal fin may have been longer than
has been preserved.

A vertebral column extends from forward of the dorsal and anal fins back to the hypural
skeleton, which has bases of caudal fin rays (Fig. 1). The fossil has about 16 or 17 vertebrae
between the dorsal fin origin and the hypurals, and neural and haemal spines are clearly
defined on most vertebrae. Vertebral number can be estimated from a combination of counts
of vertebral traces, and neural and haemal spines (there is one of each per vertebra in
Galaxias: McDowall 1969), and interpolation of estimates on the basis that the size of
vertebrae is constant or declines slightly towards the caudal end but does not change abruptly
(as in all extant Galaxias). The vertebral count resembles counts from several New Zealand
galaxiids (Table 1). It is interesting that though G. vulgaris has distinctly fewer total
vertebrae than the other three species, all four have about the same vertebral count from the
dorsal origin to the hypural.

The opposite dorsal and anal fins in the fossil (assuming that they are complete anteriorly)
mean that the specimen looks like a Galaxias—this is an unusual character, and uniquely


