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Genetic endangerment of wild Red
Junglefowl Gallus gallus?

A. TOWNSEND PETERSON and I. LEHE BRISBIN, JR

Summary

Domestic chickens were derived from the wild Red Junglefow] Gallus gallus. A
survey of 745 museum specimens of Eed Junglefowl suggests that most wild
populations have been contaminated genetically by introgression of genes from
domestic or feral chickens. A male eclipse plumage, which appears to be an
indicator of pure wild genotypes, was found in populations in the western and
central portions of the species’s range, but not in the easternmost populations.
Eclipse plumages probably disappeared from extreme south-eastern Asia and
the Philippines prior to the advent of intensive scientific collecting (about 1860)
and have not been observed in Malaysia and neighbouring countries since the
1g20s. Populations exhibiting eclipse plumages were found in north-eastern India
as late as the 1g6os, but the dense human populations there make their continu-
ing genetic integrity uncertain. These data suggest that surveys of wild and cap-
tive populations should be undertaken to assess the genetic integrity of this spe-
cies. A re-evaluation of the conservation status of Red Junglefowl might then
follow:.

Introduction

The evolution of chickens can be conceived of as a three-step process: (1) evolu-
tion and speciation of wild ancestors, (2) domestication, and (3) diversification
into numerous varieties under artificial selection by humans (Stevens 1gg1). We
suggest an additional process: subsequent replacement of wild genes through
hybridization with feral or free-ranging domestic stock. This process may have
caused, or may now be causing, the genetic extinction of wild populations.

The genus Gallus includes four species distributed across southern and south-
eastern Asia: Green Junglefowl G. varins of Java and associated islands, Ceylon
Junglefowl G. lafayettii of Sri Lanka, Grey Junglefowl G. sonneratii of central and
western India, and Red Junglefowl] G. gallus. The last-named species is broadly
distributed from western India and throughout South-East Asia, in the TPhilip-
pines, and on numerous Pacific islands, to which it was evidently introduced by
humans. Although discussion regarding the origin of chickens has raged since
Darwin’s time, domestication from Red Junglefowl is not disputed (Stevens
1gg1). Domestication was long thought to have taken place in India for
cockfighting (by 4000 years BP), but more recent archaeological evidence indicates
domestic chickens in China as early as 8ooo yr Br (West and Zhou 198g). Hence,
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domestication may have taken place further east in South-East Asia or southern
China.

Many observers have noted that most modern captive “Red Junglefowl” lack
a male eclipse moult and other plumage characteristics generally considered to
typify wild populations (Morejohn 1968). Because individuals from eastern wild
populations appear more similar to domestic chickens in these characters, we
considered two alternative hypotheses: (1) that two lineages with distinct onto-
genetic sequences are present across the species range, domestic stocks deriving
from the easternmost populations; and (2) that genetic contamination of wild
populations by domestic genes has led to the disappearance of wild-type charac-
ters, particularly in the eastern part of the range. We present evidence favouring
the latter hypothesis, and therefore suggest that introgression of domestic genes
into the wild Red Junglefowl gene pool threatens the integrity of the species,
thereby raising serious conservation concerns.

Characters and methods

Specimens of Red Junglefowl housed in 19 museum collections in the United
States, Canada, and Europe were inspected, or data were provided by curators.
Museums included the American Museum of Natural History (AMNH); British
Museum (Natural History) (BMNH; selected specimens); Canadian Museums of
Mature; Cincinnati Museum of Natural History & Science; Denver Museum of
Natural History; Field Museum of Natural History (FMNH); Los Angeles County
Natural History Museum; Museum of Comparative Zoology, Harvard University
(distributional data only); Museum of Vertebrate Zoology, University of Cali-
fornia, Berkeley; Museum of Zoology, University of California, Los Angeles;
Musée d'Histoire Naturelle, Bruxelles; Musée de Zoologie de I'Université de
Liege; Muséum d'Histoire Naturelle, Geneva; Muséum National D'Histoire
MNaturelle, Paris (MNHNP); U.S. National Museum of Natural History; Univer-
sity of Florida Museum of Natural History; University of Kansas Natural History
Museum (KUNHM); University of Michigan Museum of Zoology; and Yale Pea-
body Museum. Information was collected from a total of 745 specimens,

Several phenotypic features might be used to distinguish pure Red Junglefowl
from domestic stocks or hybrids, including the following (Lucas and Stettenheim
1972, Delacour 1g77):

(1) Eclipse plumage. Some Red Junglefowl moult into an eclipse plumage (Lucas
and Stettenheim 1972). The only portions of the plumage visibly affected are
the hackles in the middle of the male’s back, which are black and not elong-
ated in the eclipse plumage, in contrast to the elongated, red-orange plumes
of the main plumage. Females pass through parallel moults, but resulting
plumages are indistinguishable from each other (Morejohn 1968). The eclipse
plumage typically occurs in the months of June to September, with moult
into the basic plumage as late as October (Johnsgard 1986). Domestic stocks
appear to lack this plumage entirely (Morejohn 1968).

(2) Leg colour. Most Red Junglefowl have slender, dusky blackish legs, whereas
domestic stocks have thick, warty-skinned, often yellowish legs. Many appar-
ently wild individuals have light brown legs, and a few wild-caught birds
show legs typical of domestic stocks.






