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ABSTRACT. — Rana muscosa is one of several high-elevation amphibians that have recently disappeared
from seemingly pristine sites. The present study documents an event of mass mortality among larval and
metamorphosed R. muscosa in a lake in Kings Canyon National Park, California, and the ultimate extinction
of the population. In 1979 metamorphosed individuals declined from ca. 800 individuals in early summer
to nearly zero in late summer. During this time many carcasses were collected, individuals showed symp-
toms of red-leg disease, and blood from an affected individual contained the bacterial pathogen charac-
teristic of this disease, Aeromonas hydrophila. Also during the summer of 1979, nearly all of the approx-
imately 1100 tadpoles began metamorphosis, but all metamorphosing individuals were consumed by
Brewer’s blackbirds (Euphagus cyanocephalus). This population of R. muscosa continued to exist until at
least 1983, but was extinct by 1989. Recolonization of the site will probably never occur because streams
connecting to extant populations of R. muscosa now contain introduced fishes.

Recent, dramatic population declines have
been reported for a number of amphibian spe-
cies, particularly in montane environments (e.g.,
Barinaga, 1990). One species showing this pat-
tern is Rana muscosa, the mountain yellow-leg-
ged frog, which has disappeared in many his-
toric localities at high elevation in the Sierra
Nevada of California (Phillips, 1990; L. Cory,
pers. comm.; Bradford, pers. obs.). Unfortu-
nately, virtually no information is available
about the causes of these disappearances, nor
whether they are natural or anthropogenic.
Moreover, virtually no data are available for
natural fluctuations in population size or pop-
ulation age/size structure for this species.

Natural population fluctuations of R. muscosa
at high elevation may be severe. For example,
climatic factors are often extreme, with winter-
kill apparently occurring in some years (Brad-
ford, 1983), and both tadpoles and adults often
occur at high densities (e.g., 2.5 frogs/m of
shoreline; Grinnell and Storer, 1924; Bradford,
1984). The present study documents an event
of mass mortality among metamorphosed and
larval R. muscosa due to disease and predation
by Brewer’s blackbirds (Euphagus cyanocephalus),
and the eventual extinction of the population.
Both factors may be natural, but the possibility
exists that an anthropogenic component is in-
volved.

MATERIALS AND METHODS

This study focused on a population of R. mus-
cosa inhabiting a lake (referred to as Ridge Lake)
at 3425 m elevation in Kings Canyon National
Park, Tulare County, California (36°37'22"N,
118°36'36"W; Bradford, 1984). This lake (4.8 m

deep, 0.65 ha) lies near the top of a ridge, con-
tains no rooted vegetation, and has a shoreline
composed almost entirely of granite rocks. The
surrounding vegetation is alpine fell-fields
(Munz and Keck, 1965).

Comparative data are also reported for a pop-
ulation of R. muscosa in Table Meadows, Sequoia
National Park, 2.8 km SW of Ridge Lake
(36°37'5"N, 118°38'13"W; Bradford, 1984). This
site lies at lower elevation (3100 m) in a basin
more protected from the wind, contains a stream
and a number of small ponds with rooted veg-
etation along shore, and has a shoreline largely
overhung with willows or dense grass. The re-
gional plant community is subalpine forest
(Munz and Keck, 1965). Both Ridge Lake and
Table Meadows lie in the Tablelands area de-
scribed by Bradford (1983, 1984, 1989).

These sites were visited several times during
the summer of 1978, approximately weekly dur-
ing the summer of 1979, and once in 1989. Both
frogs and tadpoles were censused in Ridge Lake
by counting individuals near or on shore dur-
ing midday. Nearly all individuals could be
censused in this way because both frogs and
tadpoles seek the warmer thermal regimes near
shore (Bradford, 1984). Ridge Lake was also
searched for dead frogs on shore and through-
out the lake. Carcasses were removed when
found.

RESULTS

Mortality of Frogs.—Throughout the summer
of 1978 and early summer of 1979, virtually no
mortality was evident at Ridge Lake, where frogs
were abundant. In late August 1979, however,
dead frogs were found and the number of live






