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KARYOLOGY OF THREE GALAXIID
FISHES GALAXIAS MACULATUS, G.
PLATEI, AND BRACHYGALAXIAS BUL-
LOCKI.—The classification of animals should
be based on the sum of the similarities and
differences obtained by diverse studies
(Mayr, 1965; Rohlf and Sokal, 1967). Al-
though discrepancies in the results from ex-
perimental and morphological studies are
usually emphasized, most comparisons show
considerable concordance (Hubbs, 1971).
Because most morphologic features of fishes
have been shown to have the potential of
being modified by environmental conditions
(Svidrdson, 1965; Fowler, 1970) a morpho-
logically based classification should be tested
by features not likely to be environmentally
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plastic. Chromosome structure is likely to
reflect genetic divergence and have a mini-
mum of environmental distortion.

Karyological studies on fishes were long
plagued by technique problems so that pre-
1945 studies are often suspect (Booke, 1968),
but use of newer techniques, especially chro-
mosome squashes, permits repeatable results
with a variety of tissues. Much of the post-
1945 teleost karyology work has been on
salmoniform fishes. For example, Booke
(1968) listed counts for 30 salmonids; but
Lieppman and Hubbs (1969) only listed 21
counts in the much more speciose Cyprin-
idae. Although the cytology of many sal-
moniforms are well known, no previous
studies have been done on galaxiids, a family
of fishes inhabiting coastal and fresh waters
in the southern hemisphere.

Chromosomes have been obtained for
Galaxias maculatus from Australia and Chile,
G. platei from Chile, and Brachygalaxias bul-
locki from Chile.

Material and Methods.—The slides were
prepared from gill epithelium following
techniques developed by McPhail and Jones
(1966) and modified by Setzer (1970). The
specimens (numbers of slides in parentheses)
were obtained from the following localities:
Galaxias maculatus from the Bunyip River
north of Koo-weep-rup, Victoria, Australia
(208 and 2092) and Rio Calle-Calle and
Lago Pangupulli, Chile (5438 and 309); G.
platei from 100 to 300 meters depth in Lago
Riiiihne, Chile (758 and 459); B. bullocki
from a small lake at Saval, Valdivia, Chile
(548 and 14 Q).

The classification of chromosomes follows
criteria set up by Levan et al. (1964).

Karyology.—Karyotypes of specimens of G.
maculatus from Australia are very similar to
those from Chile (Fig. 1); all having 2n =
22. Both types have 8 metacentric, 12 sub-
metacentric, and 2 telocentric chromosomes.
Similarly, the land locked populations in
Lago Pangupulli and catadromous popula-
tions in the Rio Calle-Calle, Chile had the
same karyotypes. Finally, males and fe-
males could not be distinguished on the basis
of chromosome structure. Although up to
10% of the karyotypes did deviate from the
standard type, no pattern was noted and
the unusual numbers were attributed to
occasional imperfections in preparation.

The karyotype of G. plate: is distinct from
that of G. maculatus and has 2n = 30 (Fig.
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Fig. 1. Karyotypes of Galaxias maculatus.

2). Again some nuclei deviated from the
standard by up to 2 chromosomes but 85%
had 30 chromosomes. Apparently G. plate:
has dimorphic sex chromosomes in the male.
Only one chromosome is clearly metacentric,
18 are submetacentric, and 11 telocentric.
If the classification above is correct the
homologue (Y chromosome) is telocentric.
The female in contrast has two distinct meta-
centrics, 16-18 submetacentrics, and 10-12
telocentrics. The classification of the small-
est telocentrics is somewhat arbitrary.

The species Brachygalaxias bullocki (Fig.
2) has 2n =38 chromosomes; many more
than either species of Galaxias studied.
About 30% of the nuclei had different num-
bers of chromosomes but 70% had 10 meta-
centrics, 16 submetacentrics, and 12 telo-
centrics. No sex chromosomes were noted.

Cytotaxonomy.—The galaxiids have many
fewer chromosomes (2n =22-38 and 42-64
arms) than previously listed for salmoniform
fishes. Booke (1968) reported a minimum of
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Fig. 2. Karyotypes of Galaxias platei and
Brachygalaxias bullocki.

52 metacentrics in Oncorhynchus gorbuscha
(=104 arms) and a minimum of 72 arms in
Salmo salar for salmonids (he rightly ques-
tioned Kupka’s (1948) count of 2n = 36 for
Coregonus asperi—most Coregonus have 2n =
80). Ohno (1970) reported that two osmerids
have 2n = about 50 (= about 60 arms) and
that salmonids (sensu lato) usually have over
100 arms. Deep-sea bathylagids have 2n = 36
to 64 (Chen, 1969), numbers reasonably close
to those obtained here for galaxiids. They also
seem to have sex chromosomes and it is the
male that is heterogametic as is the male of
G. platei. In contrast, the X chromosome is
by far the largest in bathylagids and in the
galaxiid the putative sex chromosomes are
small. Therefore, the chromosomes of gal-
axiids are distinct from those of other sal-
moniformes. The only similarity seems to be
in arm number in which osmerids and gal-
axiids (especially Brachygalaxias bullocki)
may have about 60 arms, a circumstance that
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recalls Gosline’s (1960) grouping of galaxi-
oids with the osmeroids.

The great similarity in the karyotype of
Galaxias maculatus from Chile and Aus-
tralia supports a genetic similarity of the
populations from very distinct geographic
regions. Although different species may
have the same karyotype (Booke, 1968 and
others), karyotype similarity found here tends
to support conspecific relationship (McDo-
wall 1967; Frankenberg, 1970) rather than
Scott’s (1968) interpretation that Australian
populations are specifically distinct because
G. platei has a species specific karyotype.
The similarity recalls McDowall’s (in press)
meristic study in which catadromous stocks
have similar meristics regardless of con-
tinent.

Acknowledgments.—This paper has been
read and criticized by Clark Hubbs and Ro-
bert McDowall; I wish to thank them for
their helpful criticisms. The stocks of Ga-
laxias from Australia were collected by Roger
Frankenberg.
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INCIDENCE OF THE PARASITIC ISO-
POD, OLENCIRA PRAEGUSTATOR, IN
JUVENILE ATLANTIC MENHADEN.—In-
festation frequency of the parasitic isopod,
Olencira praegustator (Latrobe), in juvenile
Atlantic menhaden, Brevoortia tyrannus (Lat-
robe) was estimated in collections from 19
estuaries along the Atlantic Coast (Fig. 1)
while conducting tagging studies in Septem-
ber 1970. Extensiveness of parasite damage,
developmental stage of the parasites and
number of parasites lost from the fish were
also investigated. This is the first report on
the infestation of juvenile menhaden by O.
praegustator since reported by Smith (1892).

Infestation frequencies ranged from 0% to
46% in juveniles from the 19 estuaries (Table
1). Isopods were present in every sample of
juvenile menhaden from the 14 estuaries
south of Long Island, New York except for
the collections from Chowan River, North
Carolina. Five samples collected on or north
of Long Island, however, did not contain
any isopods. Westman and Nigrelli (1955)
did not include O. praegustator in their list
of parasites infesting menhaden in the New
York region and Ellison (1951) suggested O.
praegustator is only abundant in the men-
haden’s southern range. Our observations
suggests that it may not occur in the men-
haden’s northerly range.

Two instances where schools of menhaden
in the same estuaries had different infesta-
tion frequencies were observed. In Nan-
semond River, Virginia, samples of fish from
two schools were both about 50% infested,
whereas samples of fish from a third school
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