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TABLE 9
CONTINUED

Date Comment

Source

6 and 20, and June 23, 1916.” Also noted that
Northern Phalaropes are “numerous . . . during

seasons of migration.”

1944 Not mentioned.

1963 “Many ... in spring and autumn.”

1974 “At times of spring and fall migration . . . thou-
sands.”

1976 Tens of thousands in fall; first quantitative data.

1977 “Very abundant.”

Grinnell and Miller 1944
Storer and Usinger 1963
Small 1974

Winkler 1977
Cogswell 1977

might be invalid. Indeed, that significant num-
bers of grebes, at least, were unrecognized among
concentrations of unspecified waterfowl is sug-
gested by R. K. Colcord’s description of abun-
dant, fat but inedible “ducks.”” Colcord, who set-
tled in the region in 1859 and was later Governor
of Nevada, noted (1928) that ““thousands of ducks
[almost certainly including many grebes] swam
there every season and become hog-fat in a very
short time. Those of us who had had the expe-
rience do not hunt this game.”

I think it likely, nevertheless, that the abun-
dance and composition of the Mono Lake avi-
fauna prior to 1940, when salinity approximated
40%o, differed importantly from current condi-
tions. Under a less saline regime the lake would
have accommodated a greater diversity of bird-
life (Jehl 1988), and the relative abundance of
the salt lake specialists would have been reduced.
This is illustrated by data from the south arm of
Great Salt Lake, which has been largely avoided
by grebes and phalaropes since it freshened in
the early 1980s. Changes are further suggested
by accounts that former waterfowl numbers at
Mono Lake greatly exceeded those that are cur-
rently realized. Fisher (1902), for example, re-
ported that in early autumn “thousands of ducks,
grebes, and gulls dotted the surface as far as eye
cold see,” with “teal, shovellers, and redheads
mingling together.” That is no longer the case;
indeed, Redheads (4ythya americana) are rare,
although they remain common at nearby lakes.
Other accounts (e.g., Bridgeport Chronicle-Union
23 Dec. 1905, 24 Dec. 1948) indicate that wa-
terfowl were sometimes numerous in winter as
well.

Because the record is poor, and often based on
second-handinformation(Jehlunpubl.),itisrisky
to draw conclusions. If grebes and phalaropes
were scarcer in the past, the change is unlikely
to have been solely the result of less saline con-
ditions because such conditions are acceptable
to the two species elsewhere (e.g., Lake Abert),
and prey populations of brine shrimp and brine

flies were abundant in the 1800s (Clemens 1891,
Fisher 1902, Dawson 1923, Browne 1865), al-
though probably not in the same relative or ab-
solute abundance as now. Perhaps alternative
staging areas such as Owens Lake, California (dry
since the 1920s) and Lake Winnemucca, Nevada
(lost to water diversions in the first third of this
century) attracted migrants that might otherwise
have staged at Mono Lake.

EPILOGUE

So right away I found out something
about biology;, it was very easy to find a
question that was very interesting and
nobody knew the answer to.—Richard
Feynman (1986).

Much remains to be learned about the biology
of migratory birds at saline lakes. Important
questions about the Eared Grebe include the tim-
ing and extent of migration through Great Salt
Lake and the extent to which it is used as a molt-
ing area, the size of populations wintering in
mainland Mexico, the significance of fat deposits
and the extent of breast muscle atrophy at lo-
calities other than Mono Lake, and the origin
and destination of migrants throughout the
species’ range. The variability in the Great Salt
Lake flock and my inability in 1986 to follow the
fall movements of 745,000 grebes from Mono
Lake across deserts of southern California to their
wintering areas might be contemplated by those
who consider field studies passé or that our
knowledge of the natural history of common
North American birds is adequate.

Data from other phases of the post-breeding
season are also needed. For example, there seem
to be no dietary studies in winter. Circumstantial
evidence from the Salton Sea, which lacks brine
shrimp, indicates that grebes feed on larger prey
(Mahoney and Jehl 1985c), including a tube-
dwelling amphipod (Corophium latreilli) that is
common in the Gulf of California but which was
not known to occur in the Sea as late as 1961
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(Linsley and Carpelan 1961). The Salton Sea (sa-
linity 41%o), whose ecology is changing rapidly
(Skrove 1986), may soon become too salty or
polluted to maintain fish populations. If, as at
other hypersaline lakes, this results in the estab-
lishment of brine fly and brine shrimp popula-
tions, the Sea might develop into a molting area
in addition to its use as a wintering area. Given
the grebes’ reluctance to fly, the availability of
year-round food there, in a saline lake adjacent
to freshwater nesting areas, could set the stage
for the evolution of a population or even a new
species of flightless grebe.

Gaps in our knowledge of Wilson’s Phalarope
biology include the distribution, importance, and
stability of staging areas, especially in the eastern
part of the range, and the relative abundance of
age and sex classes at different staging areas. Why
do adult males and juveniles predominate at Lake
Abert when adult females prevail at Mono Lake?
How do juveniles, which by-pass saline lakes on
their first migration, find these areas in subse-
quent years? Does the rate of salt-gland matu-
ration affect the distribution of age classes on the
wintering grounds? There are no data to test
whether flocks at highly saline lakes on the al-
tiplano are dominated by adults, although spec-
imens taken elsewhere in South America show
a preponderance of young (Appendix V).

Finally, I hope to have shown that many in-
teresting questions remain for those interested in
the biology of'salt lakes and their avifaunas. While
studies of individual lakes will be valuable, it
should be obvious that from a bird’s viewpoint
these lakes represent an interconnected series of
salty oases. Thus, our understanding is likely to
be advanced most rapidly through broad, long-
term, and comparative studies of these dynamic
and evolving habitats.

ACKNOWLEDGMENTS

This paper is dedicated to Robert W. Storer in ac-
knowledgment of his contributions to our knowledge
of grebes and North American ornithology. The re-
search was supported by grants from the Los Angeles
Department of Water and Power, with a cooperative
agreement with the U.S. Fish and Wildlife Service.
Additional support was received from Sea World Re-
search Institute/Hubbs Marine Research Center, San
Diego State University Center for Marine Studies, Na-
tional Geographic Society, Kawasaki Motors of Amer-
ica, Sevylor Boats, and the U.S. Bureau of Land Man-
agement. Funding to assist in compilation and
publication of the data was provided by State of Cal-
ifornia Assembly Bill 1614, under contract to the State
Department of Fish and Game and the Community &
Organization Research Institute, University of Cali-
fornia, Santa Barbara. Permits were issued by the Cal-
ifornia Departments of Parks and Recreation and Fish
and Game, U.S. Fish and Wildlife Service, U.S. Forest
Service, and U.S. Bureau of Land Management.

NO. 12

This study was stimulated in large part by the in-
terests of the late David Gaines. Many persons con-
tributed to it: J. Antrim, D. Babb, S. Bond, J. Capodice,
C. Carey, R. Chandler, C. Chase, III, T. Cheesbrough,
M. Chichester, H. Cogswell, F. Conte, P. Conte, E.
Copper, B. Cord, G. Dana, R. Dickerman, H. Dott,
M. Dudley, H. Ellis, D. Faulkner, D. Galat, A. Gaunt,
J. Granito, J. Gustafson, J. Hand, T. Harvey, D. Herbst,
M. Howe, G. Hunt, G. Ivey, A. Jackson, D. Jehl, R.
Kastelein, P. Kelly, D. Kent, H. Kingery, F. Knopf, G.
Krapu, C. Lawson, P. Lenz, C. Littlefield, S. Mahoney,
E. Martinez, D. Maxwell, G. McCaskie, R. McKernan,
J. Melack, M. Messersmith, K. Miller, G. Monson, A.
Moorhouse, E. Morrison, V. Norris, D. Paul, A. Phil-
lips, R. Pierotti, J. V. Remsen, M. Rho, S. Russell, A.
Sada, R. Saval, T. Schwan, D. Shuford, G. Starrett, B.
Stewart, S. Stine, S. Temple, S. Thompson, B. Tille-
mans, D. Trauger, L. Warkoczewski, R. Webster, S.
Wilbur, A. J. Williams, S. Williams, III, D. Winkler,
P. Yochem.

Personnel from the Mono Lake Tufa State Reserve
and Mono Basin National Forest Scenic Area helped
facilitate the field work: D. Carle, J. Carle, L. Dawson,
D. Marquardt, N. Upham.

D. Georgeson, M. Blevins, R. Carr, E. Horst, B.
Kuebler, W. Kruse, L. Lund, A. Pollak, and D. Wil-
liams of the Los Angeles Department of Water and
Power were generous with support and criticism. J.
Bright, S. Krell and the entire staff of the Cain Ranch,
Lee Vining, California, provided me with outstanding
support at all times.

Curators of the museums listed in Appendix Table
V-1 kindly allowed me access to their collections or
provided information and assistance.

For assistance at Lake Abert I thank K. Boula, S.
Denny, B. Otani, and C. Otani. D. Paul shared his
extensive knowledge of the Great Salt Lake. F. Todd,
S. Drieschman, F. Twohy, P. Klier and the Aviculture
Department of Sea World, San Diego, developed tech-
niques for studies of captive grebes.

Special thanks are due S. I. Bond for extensive help
in every phase of this research, from preparing speci-
mens to analyzing data and typing the manuscript. R.
W. Storer shared his knowledge of grebe biology, helped
design the research, and participated in some field stud-
ies. S. Hurlbert, S. Mahoney, F. Pitelka, A. Pollak, G.
Starrett, C. Foley, R. Storer, M. Howe, J. Wiens, R.
Schreiber, J. Verner, and D. Winkler commented on
the manuscript.

LITERATURE CITED

ALTMAN, A., AND C. PArRrISH. 1978. Sight records of
Wilson’s Phalarope, Ruff, and other shorebirds from
Venezuela. Amer. Birds 32:309-310.

AMERICAN ORNITHOLOGISTS” UNION. 1983. Checklist
of North American birds, 6th ed. Allen Press, Law-
rence, Kans.

ANKNEY, C. D. 1979. Does the wing molt cause nu-
tritional stress in Lesser Snow Geese. Auk 96:68-72.

ANKNEY, C. D. 1984. Nutrient reserve dynamics of
breeding and molting Brant. Auk 101:361-370.

BaiLey, R. O. 1985. Protein reserve dynamics in
postbreeding adult male Redheads. Condor 87:23-
32.

BaLpH, D. F., AND M. H. BaLpH. 1983. On the psy-



