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Abstract The principal caudal rays, usually de-
fined as the two largest segmented unbranched fin
rays in the caudal fin that lie above and below, and
the segmented branched caudal rays that they en-
close, have a consistent relationship to the caudal
skeleton in galaxioid fishes, being those fin rays
supported by the primitively ventral surface of ele-
ments in the caudal skeleton. They comprise rays
supported by skeletal elements including, and pos-
terior to, the parhypural and hypurals. The most an-
terior (or ventral) principal ray is supported by the
parhypural while the posterior (or uppermost) prin-
cipal ray lies immediately below the point at which
the notochord emerges from the truncated posterior
end of the last caudal vertebra. The consistent rela-
tionship to these skeletal elements suggests that the
principal caudal fin ray count is a character of fun-
damental nature for the galaxioid fishes, giving it
particular phylogenetic significance in that group.
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INTRODUCTION

The principal caudal fin ray count is a character
widely used in description and identification of
teleost fishes. It may also be a useful indicator of
familial or generic relationships, e.g., it was
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informative in restructuring of families Galaxiidae,
Aplochitonidae and Retropinnidae (McDowall
1969); when some “aplochitonid” genera were
shown to relate more closely to Galaxiidae (all with
16 principal caudal fin rays carried on the parhypural
and five hypurals) whereas other “aplochitonid”
genera resembled Retropinnidae (18 rays carried on
the parhypural and six hypurals (Gosline 1960)). The
revised generic associations that resulted (McDowall
1969) largely persist (Fink 1984; Johnson &
Patterson 1996; Williams 1996).

The principal caudal fin rays are usually counted
using protocols of Hubbs & Lagler (1958), as
follows: “In fishes having branched caudal rays, the
number of principal rays is defined as the number
of branched rays plus two (for this is the obvious
count)”, This definition is widely accepted, e.g., by
Strauss & Bond (1990) and Schultze & Arratia
(1989). In practice, the principal ray count, so
defined, usually comprises all (and only) those rays
that reach to, or nearly to, the posterior fringe of a
typical forked or truncated teleost caudal fin, and this
seems likely to be the criterion upon which Hubbs
& Lagler (1958) based their definition (as indicated
by their parenthetical statement given above) i.e., it
usually is the obvious count, partly because often the
upper and lower posteriormost of the unbranched
rays that are included in the count are substantially
larger than the other unbranched rays. They cite no
more fundamental basis for definition of the count
which, at a first glance, might seem rather
arbitrary—even though in general its application is
explicit and without equivocation. However, as is
implicit in Hubbs & Lagler’s (1958) definition, their
protocol begs the question of how to count the
number of principal rays when some or all of the
“principal” rays are unbranched.

I have examined caudal fin rays in a complete
range of galaxioid fishes (all 52 recognised species)
and the caudal skeletons of all but two (excluding
Prototroctes oxyrhynchus, which is extinct and
known from less than a dozen specimens (McDowall
1976), and Galaxias globiceps, which is known only
from the syntypes (McDowall 1971a), and may also



Table 1 Frequency distribution of principal caudal fin ray counts in galaxioid fishes (given as sample percentages, modal count bold).

Species

Number of principal caudal fin rays

Data source

Retropinna retropinna
Retropinna semoni
Retropinna tasmanica
Stokellia anisodon
Prototroctes maraena
Prototroctes oxyrhynchus
Galaxias anomalus
Galaxias argenteus
Galaxias auratus
Galaxias brevipinnis
Galaxias depressiceps
Galaxias divergens
Galaxias eldoni
Galaxias fasciatus
Galaxias fontanus
Galaxias globiceps
Galaxias gollumoides
Galaxias gracilis
Galaxias johnstoni
Galaxias maculatus
Galaxias occidentalis
Galaxias olidus
Galaxias parvus
Galaxias paucispondylus
Galaxias pedderensis
Galaxias platei
Galaxias postvectis
Galaxias prognathus
Galaxias pullus
Galaxias rekohua
Galaxias rostratus
Galaxias tanycephalus
Galaxias truttaceus
Galaxias vulgaris
Galaxias zebratus
Brachygalaxias bullocki

14

15

17

32
8.0

0.6

57
4.2

93.2

92.3

6.4

2.5
2.6

23

89.2
90.0

10.0

13.0
8.0

39
9.5
229
4.2
42

5.0
23

10.0

76.9

5.0

2.6

15.0

New

New

New

New

McDowall 1976
McDowall 1976
McDowall & Wallis 1996
McDowall 1970

New

McDowall 1970
McDowall & Wallis 1996
McDowall 1970
McDowall 1997
McDowall 1970

Fulton 1978

McDowall 1971b
McDowall & Chadderton 1999
McDowall 1967

New

McDowall 1971b

New

New

McDowall & Frankenberg 1981
New

New

McDowall 1971b
McDowall 1970

New

McDowall 1997

Mitchell 1995 & new
New

New

New

McDowall & Wallis 1996
McDowall 1973a
McDowall 1971b
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