








Fig. 14: Chaetodon aureofasciatus, 53 mm SL, Wistari Reef, Great Barrier Reef.

The live coloration of the potential hybrid was as follows: ground colour
pale greyish-white with this colour extending over most of the dorsal fin;
snout, distal portion of dorsal fin, caudal base, and pelvic and anal fins
yellow; two faint bars on middle of sides, mostly grey but grading to
yellowish on ventral half; ocular bar bright orange below eye, dusky orange
above eye with pale margins; a narrow bar extending from base of about
fourth or fifth dorsal spine, passing through pectoral base and extending to
abdomen, this bar mainly orange, but dorsal third grey; a similar but
fainter bar behind eye, extending onto thorax. This coloration, although
not exactly intermediate, represents a compromise condition between
C. aureofasciatus (Fig. 14) and C. rainfordi (Fig. 15). This is particularly
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true with reference to the alternating white and grey bars on the middle of
the sides; these are much more prominent in C. rainfordi, and entirely
absent in C. aureofasciatus. However, the bars lack the dusky orange margins
which are characteristic of rainfordi. The somewhat ovate, pale rimmed
spot on the caudal peduncle of the hybrid is derived from the rainfordi
parent, although it is far less prominent in the suspected hybrid; again it
represents a compromise condition as this marking is absent in adult
aureofasciatus. Juveniles of the latter species exhibit a dark bar across the
peduncle.

The specimen is now deposited at the Western Australian Museum
(WAM P25103-001). The bars have faded in preservative (70% ethanol)
and it closely resembles C. aureofasciatus.
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Fig. 15: Chaetodon rainfordi, approximately 110 mm SL, off Cairns, Great
Barrier Reef.
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DISCUSSION

One aspect regarding the hybridisation of chaetodontid fishes which
merits further discussion involves the circumstances under ‘which it might
occur and its possible adaptive significance. Reese (1975) studied the
social behaviour and related ecology of chaetodontid fishes. He divided
various species into three groups according to social relationships: (A)
those occurring as solitary individuals; (B) those occurring in conspecific
pairs; and (C) those occurring in groups containing either conspecific or
interspecific members. He also noted that a given species might be classed
in one category at one locality and another category at a different location.
He established 95% confidence limits for 19 species occurring at Enewetak
Atoll (Marshall Islands), Heron Island (Great Barrier Reef), and Johnston
“Island (Central Pacific). As an example from his data at Enewetak, one could
be 95% confident of seeing C. aurige in pairs approximately 73% of the
times when observed.

Five of our presumed parental species (auriga, ephippium, unimaculatus,
aureofasciatus, and rainfordi) were classed by Reese as being either solitary
or occurring in pairs. C. kleini, C. semeion, and C. tinkeri were not studied
by him, but we have frequently seen these species either alone or in con-
specific pairs. The remaining parental species, C. miliaris, exhibits a relatively
wide range of social behaviour, but is frequently seen in large aggregations.
In addition, we have previously mentioned the occurrence of probable
crosses involving C. ornatissimus (with C. meyeri) and C. punctatofasciatus
(with C. pelewensis), which are also mentioned by Reese as pair-forming
species.

On the basis of the evidence presented in the previous paragraph it is
apparent that the suspected hybridisation potential is greater in chaetodon-
tids which are normally solitary or which form pairs, in contrast to
aggregating species. If suitable mates are in short supply, we would expect
the solitary fish to seek an individual of a closely related species for
reproduction. This seems to be the case, for example, for the hybrid
surgeonfish Acanthurus achilles x A. glaucopareius on the Kona coast of
the island of Hawaii where this hybrid may on rare occasions be seen.
A. achilles is abundant at this locality whereas the closely related glauco-
pareius is uncommon. The same situation pertains to certain chaetodontids
we have observed. One has to swim literally ‘miles’ in order to encounter
an individual of Chaetodon semeion in the Marshall Islands or C. adier-
gastos at Northwest Cape and the Dampier Archipelago of Western Australia.
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Unfortunately there is little information about the reproductive habits
of chaetodontids, and it is not known whether breeding occurs in pairs or
aggregations, or both, depending on species. We suspect, however, that
pair-forming species spawn as pairs as we have never seen breeding
aggregations. These aggregations are conspicuous for certain other common
diurnal reef fishes, such as labrids, scarids, and acanthurids, during
reproductive periods.

Reese differentiated between weakly and strongly pairing species.
Chaetodontids such as C. ephippium and C. unimaculatus, whose 95%
confidence limits for pairing ranged between 65-83% of the total individuals
observed, were regarded as being strongly paired. On the contrary, C.
reticulatus was considered as a weakly paired species with 57% of the
individuals observed occurring in this condition. Reese mentioned that
mixed pairs or threesomes were occasionally encountered and were usually
composed of fishes belonging to a strongly paired species. Reese stated,
‘apparently when a fish of a strongly paired species became separated
[sometimes only temporarily] it attempted to establish a pair with another
fish [different species of chaetodontid]. The second fish presumably was
in the same situation and motivational state, and therefore both fish res-
ponded appropriately to one another.’ It seems to us that this type of
behaviour might certainly set the stage for interbreeding.

Reese found that adult pairs of chaetodontid fish were usually com-
posed of members of the opposite sex. He did not, however, discuss the
phenomenon of pairing in relation to growth. We have noted that juveniles
of some species swim in pairs. It would be fruitful to conduct long-term
studies of pairing to assess the degree of permanence of bonds formed at an
early age. If there is some semblance of permanence in the pairing by
butterflyfishes, the death of one member of the pair, as by predation, would
seem to enhance the possibility of hybridisation.

In addition to certain social conditions, an obvious prerequisite for
hybridisation in chaetodontids is a close phylogenetic relationship between
the interbreeding species. The probable hybrid between C. miliaris and
C. tinkeri is the only cross we have studied involving members of different
subgenera. In nearly every case the.presumed parents possess strikingly
similar morphology, although colour patterns may be very different.

The psittaciform birds (parrots) might be regarded as the terrestrial
counterpart of the butterflyfishes, exhibiting a multitude of dazzling

colour patterns and being distributed primarily in the tropics. The species
inhabiting Australia are among the most ecologically diverse and have been
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well documented. Hybridisation in Australian parrots is widespread both
in captivity and in the wild. Of the 52 species reported by Forshaw (1969)
all but 16 are known to form hybrids. Most of the interbreeding occurs
between closely related forms, but in a few cases members of different
genera have been involved.

ADDENDUM

dJust prior to publication a letter was received from Dr Leighton Taylor,
Director of the Waikiki Aquarium (Honolulu, U.S.A.) with a photograph of
a probable hybrid of C. aurige x C. lunula (Lacépéde). The fish is approxi-
mately 130 mm SL and is still alive and on display at the aquarium. It was
collected by G. Daigle of Pacific Tropical Fish Inc. near Kona, Hawaii in
8-10 m depth. The probable hybrid appeared to be paired off with a normal
C. lunula and they were travelling with a mixed aggregation of 6-8 C. lunula
and a pair of C. aquriga. We have been aware for the past three years of an
identical hybrid collected by Mr J. Braun of Perth at North West Cape,
Western Australia. The fish is still alive (approximately 125 mm SL) in an
aquarium and it was not until Dr Taylor’s letter arrived that we became
aware that C. lunula was involved in this cross. The general colour pattern is
similar to that of C. auriga, but lunula characters include a large dusky area
posteriorly on the upper back, a broad white band behind the black ocular
bar, slanting dark lines most prominent on the lower sides (which cross the
chevron lines inherited from the aurige parent at right angles), and a black
margin on the dorsal fin. There is a weak spot at the middle of the tail base
which represents a compromise between the prominent black spot on lunula
and the complete absence of this mark in auriga.

ACKNOWLEDGEMENTS

We are indebted to Nathan A. and Patricia Bartlett of Kwajalein, Marshall
Islands for providing both the specimen and photograph of C. ephippium
x C. semeion and to Anthony Nahacky, Daniel Coughlin, and Dennis
Yamaguchi for the photograph and two juvenile specimens of C. miliaris
x C. tinkeri Thanks are also due to Philip Helfrich, former Director
of the Mid-Pacific Marine Laboratory, and the U.S. Energy, Research and
Development Administration for the opportunity to collect C. kleini x
C. unimaculatus at Enewetak Atoll. John R. Paxton and Douglass F. Hoese

25




of the Australian Museum, Sydney kindly sent us loan specimens of
C. rainfordi. Finally, we thank Connie Allen for preparation of the type-
script.

REFERENCES

ALLEN, G.R. & STARCK, W.A.(1973)—A new species of butterflyfish (Chaetodontidae)
from the Palau Islands. Trop. Fish Hobby. 2(Maxch): 17-28.

BAILEY, R.M., FITCH, J.E, HERALD, ES., LACHNER, E.A., LINDSEY, C.C,
ROBINS, C.R. & SCOTT, W.B. (1970)—A list of common and scientific names of
fishes from the United States and Canada. 3rd ed. Spec. Publs Am. Fish. Soc. no. 6:
1-149.

BURGESS, W.E. (1974a)—Evidence for the elevation to family status of the angelfishes
(Pomacanthidae), previously considered to be a subfamily of the butterflyfish
family, Chaetodontidae. Pacif. Sci. 28: 57-71.

BURGESS, W.E. (1974b)—Une forme atypique de Chaetodon de Ceylon. Rev. fr.
Aquariol. 2: 37-40.

FEDDERN, H.A. (1968)—Hybridization between the Western Atlantic angelfishes,
Holacanthus isabelita and H. ciliaris. Bull. Mar. Sci. 18: 351-382.

FORSHAW, J.M. (1969 )—Australian parrots. Melbourne: Lansdowne Press.

FRIEHOFER, W.C. (1963)—Patterns of the ramus lateralis accessorius and their system-
atic significance in teleostean fishes. Stanford ichthyol. Bull. 8: 81-189.

LONGLEY, W.H. & HILDEBRAND, S.F. (1941)—Systematic catalogue of the fishes
of Tortugas, Florida. Publs Carnegie Instn no. 535: xii + 331 pp.

RANDALL, J.E. (1956)—Acanthurus rackliffei, a possible hybrid surgeon fish
(A. achilles x A. glaucopareius) from the Phoenix Islands. Copeia 1956: 21-25,

RANDALL, J.E. (1975)—Three new butterflyfishes (Chaetodontidae) from southeast
Oceania. UO 25: 12-22.

RANDALL, JE. & CALDWELL, D.K. (1973)-A new butterflyfish of the genus
Chaetodon and a new angelfish of the genus Centropyge from Easter Island.
Contr. Sci. no. 237: 1-11.

REESE, E.S. (1975)—A comparative field study of the social behaviour and related
ecology of reef fishes of the family Chaetodontidae. Z. Tierpsychol. 37: 37-61.

SCHULTZ, L.P. (1951)—Chaetodon tinkeri, a new species of butterflyfish (Chaetodon-
tidae) from the Hawaiian Islands. Proc. U.S. natn. Mus. 101: 485-488.

SCHWARTZ, F.T. (1972)—World literature to fish hybrids, with an analysis by family,
species, and hybrid. Publs Gulf Coast Res. Lab. Mus. 3: 328 pp.

SLASTENENKO, E.P. (1957)—A list of natural fish hybrids of the world. Hidrobiologi
(B) 4: 76-97.

WEBER, M. & de BEAUFORT, L.F. (1936)—The fzshes of the Indo-Australian
Archipelago. 7 Leiden: Brill.

26




