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I
Introduction

White Mountain Research Station (WMRS) is located near
Bishop, California, about 420 km (260 mi) north of Los Angeles
and east of the Sierra Nevada. The Station comprises four
separate laboratory sites: the Bishop Facilities, 6 km (4 miles) east
of Bishop, at an elevation of 1,234 m (4,050 ft) above sea level; the
Crooked Creek Facilities in the White Mountains at an elevation
of approximately 3,095 m (10,150 ft); the Barcroft Facilities at an
elevation of approximately 3,800 m (12,500 ft)—the eleventh
highest high-altitude station in the world and the fourth highest
inNorth America; and the Summit Laboratory atop White Moun-
tain Peak at an elevation, somewhat below that of Mount Whit-
ney (4,418 m/14,495 ft), of 4,342 m (14,246 ft)—the fourth highest
high-altitude laboratory in the world and the highest in North
America. The three WMRS sites above 3,000 m are in the Inyo
National Forest.

White Mountain Research Station is ideally suited for
studies in physiology, biology, archaeology, and geology. Past
and ongoing research at all sites includes studies in ecology,
behavior, and physiology of land vertebrates, insects, and plants;
geology, geomorphology, and biogeography; archaeology and
anthropology; and astronomy, astrophysics, and cosmology.

White Mountain Research Station Symposium Volume 1,
published in 1986, was the first of the Station’s research volumes
to develop and expand upon the natural history baseline for the
White-Inyo Range and to summarize laboratory research taking
place at the Station. Volume 2, Plant Biology of Eastern California,
printed in 1988, was focused on plant biology and botany of the
region and was dedicated to the region’s pioneering botanist,
Mary DeDecker. ;

The volumes have increased in length (Volume 1 was 240
pages; Volume 2, 364 pages; Volume 3, 488 pages) and complex-
ity of production since the first Symposium. Each volume has set
higher standards of excellence. The quality and sophistication of
the research have created a scientific series that requires notice of
all those working in the region and beyond. Ideas, fostered by the
work of students and professionals in an interdisciplinary envi-
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ronment and based on previous research and earlier volumes,
have developed and evolved through this symposium series.
With publication of each volume, there is greater understanding
of interactions of the biota and between the biota and abiotic
environment. Because of this series and the research that
spawned it, there is now a clearer understanding of the habits of
prehistoric native Americans who lived in the White Mountains
and vicinity. The distribution of rock types in the region and the
chronology of their contained fossil faunas are better understood
because of research at the Station, research which has opened
scientific debate with both regional and international implica-
tions. The White Mountain flora has now been censused suffi-
ciently to allow botanists to turn greater attention to the origins
and evolution of the extraordinary plant assemblage that lives
under desert or arctic desert conditions along a transect spanning
elevations from 4,000 to 14,250 feet. Finally, a small but excep-
tional group of physiologists continues research on acclimatiza-
tion and the physiological effects of altitude on humans and a
variety of animal species.

The theme of this volume, the third in the series, returns to
the natural history of the region and paints a picture of the rich-
ness of research that is being carried out there.

The fourth White Mountain Research Station Symposium,
to be held in September of 1991, will be devoted to the history
of water in the region. Future natural history symposia may ad-
dress studies of the fragile plant and vertebrate faunas, their
distributions, evolutionary adaptations, and present and future
threats to their existence. Studies of insects in the region remain
in their infancy and clearly require greater attention from
entomologists.

Again, I wish to thank the symposium authors, past and
present, for their dedication to the science of the fascinating
White-Inyo region and for their efforts to make this series signifi-
cant and memorable.

Clarence A. Hall, Jr., Director
White Mountain Research Station



Natural History of Eastern California
and High-altitude Research

White Mountain Research Station Symposium Volume 3
21-24 September 1989

Edited by Clarence A. Hall, Jr., Victoria Doyle-Jones, and Barbara Widawski

Table of Contents

I
Introduction

C. A. Hall, Jr., Director
White Mountain Research Station

I
Plant Biology

Steven A. Jennings and Deborah L. Elliott-Fisk:
Late Pleistocene and Holocene Changes in Plant
Community Composition in the White Mountain Region

James D. Morefield:
Geographic Origins of the White Mountain Flora:
an Analysis of the White Mountain Floristic Database

Sara ]. Manning:

The Relative Effects of Some Biotic and Abiotic Factors on Growth and
Productivity of Two Owens Valley Shrubs: Haplopappus cooperi and
Chrysothamnus teretifolius

Wayne R. Owen:
Extrinsic Controls on the Reproductive Output of
Astragalus kentrophyta var. implexus (Fabaceae)

Ann M. Howald:
Vegetation and Flora of the Mammoth Mountain Area

Appendix: A Partial Checklist of the Vascular Plants of the Mammoth
Mountain Area, Mono and Madera Counties, California

Oren Pollak:
Morphology and Dynamics in Alpine Populations of Ivesia lycopodioides
ssp. scandularis from the White Mountains of California

Timothy P. Spira:
Population Ecology of Gymnosteris parvula (Polemoniaceae):
a Leafless Alpine Annual Plant in the White Mountains, California

18

21

35

48
83

97

117



T—
Animal Biology
John T. Smiley and Nathan E. Rank:
Bitterness of Salix Along the North Fork of Big Pine Creek,
Eastern California: Species and Community Elevational Trends 132

Kimberly S. Smiley:
Aggregation Benefits in a Willow Leaf Beetle
along an Elevational Gradient 148

Nathan E. Rank:
Effects of Plant Chemical Variation on a Specialist Herbivore:
Willow Leaf Beetles in the Eastern Sierra Nevada 161

Darrell M. Wong:
Life History and Management of Paiute Cutthroat Trout
in the White Mountains, Mono County, California 182

David A. Yokel:
An Avian Survey of the Fish Slough Area,
Inyo and Mono Counties, California 191

Linnea S. Hall, Michael L. Morrison, and John J. Keane:
The Distribution of Birds in the White and Inyo Mountains
of California: An Update 203

Michael L. Morrison, Martin L. Morton, Linnea S. Hall,

Jean L. Harner, and John J. Keane:

Population Biology of Small Mammals in the

Inyo-White Mountains, California 246

John D.Wehausen:
Some Potentially Adaptive Characters of Mountain Sheep
Populations in the Owens Valley Region 256

Rob Roy Ramey II:
Evolutionary Genetics of Mountain Sheep in the Owens Valley
Region: Preliminary Results from Proteins and Mitochondrial DNA 268

Russell O. Davis:
Semantical Communication in Anti-predator Alarm Calls 275

Appendix: A Significance Test for the Generalized
Mahalanobis-squared Distance 313

Vi



E—
Physiology

Odile Mathieu-Costello:

Chronic Altitude Exposure and Muscle Capillarization 316

David C. Poole and Odile Mathieu-Costello:
Effects of Altitude and Chronic Exercise on the
Gas Exchange Potential of Skeletal Muscle 325

Donald E. Bebout, David Story, Josep Roca, Michael C. Hogan,

David C. Poole, Ricardo Gonzalez-Cameron, Osumo Ueno,

Pierre Haab, and Peter D. Wagner:

Pulmonary Gas Exchange during Exercise following

Altitude Acclimatization 336

Frank L. Powell, Steven C. Hempleman,
Gordon S. Mitchell, and Hashim Shams:
Ventilatory Acclimatization to High Altitude in Birds 339

Anthropology/Archaeology

Robert L. Bettinger:
Aboriginal Occupation at Altitude: Alpine Villages in the
White Mountains of Eastern California 341

Michael G. Delacorte:
Room to Move: Environment, Demography, and Adaptation .
in the Mono-Inyo Region of Eastern California 342

———
Geomorphology/Paleoclimatology

Alan R. Gillespie:
Quaternary Subsidence of Owens Valley, California 356

Alan R. Gillespie:

Testing a New Climatic Interpretation
for the Tahoe Glaciation 383

Vil



Karen B. Loomis and Clarence A. Hall, Jr.:
Lithofacies and Paleoenvironments of the
Lower Cambrian Deep Spring Formation,
White-Inyo Range, Eastern California

Philip W. Signor:
Early Cambrian Biogeography of
Western North America

Clemens A. Nelson:
Possible Landslide Origin of "the Elephant,"
Deep Springs Valley, California

I
Geology/Paleobiology

399

427

448

Jeffrey F. Mount and Philip W. Signor:

The Proterozoic-Cambrian Transition of the
White-Inyo Range, Eastern California:
Dawn of the Metazoa

viil

| ]
White Mountain Research Station

Symposium Field Trip

455



	NHECTOC001.jpg
	NHECTOC002.jpg
	NHECTOC003.jpg
	NHECTOC004.jpg
	NHECTOC005.jpg
	NHECTOC006.jpg
	NHECTOC007.jpg
	NHECTOC008.jpg

