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FOREWORD

Hydrology of the closed basins in the Great Basin of the
Western United States and similar regions of the world.
offers one of the most sensitive measures of climatic
change.

The prime objective of this study was to evaluate past
pluvial paleoclimates of the Nevada portion of the Great
Basin. The significance of this type of investigation is
becoming more widely recognized with continued human
activities generating situations where such knowledge be-
comes more than aademic interest. In the future, major
transfers of water n a regional scale may be- realized in
parts of the Western United States, including the Great
Basin. Such transfers could again create large lakes" in
Nevada and provide water availability n a scale similar
to pluvial conditions in some of the presently arid basins.
Man-induced processes. oth planned and nplanned. are
producing measurable climate modification. and correlation
of hydrologic impact with a given degree of climatic change
can be beneficial. Recent evidence of natural climatic
shifts. or cycles also makes accurate prediction of associ-
ated Great Basin paleoclimatic conditions more important
than might have been evisioned 3 few years ago.

This research is also dependent on another problem not
generally recognized until recently. Results of this study
relate to the need for safe disposal of radioactive wastes on
a time frame of the same scale as the Quaternary. Evidence
continues to accumulate indicating that arid zone environ-
ments. and associated hydrology. may prove to be the only
viable terrestrial environments for long-term disposal
(storage) of radioactive wastes. Nevada may become impor-
tant in radioactive waste disposal considerations: data and
interpretations on this subject depend directly on the
acceptability and design of such long-term disposal meth-
ods. Problems such as these indicate the need for additional
research on paleoclimatology and associated paleohydro-
logy of the Great Basin.
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After a number of years of work covering large areas. it
is impossible to properly acknowledge all the individuals
who supported and cooperated in this research. The effort
was supported in part by the U. S. Department of the
Interior's Office of Water Research and Technology (Pro-
jects A-077-NEV and A-021-NEVI. as authorized under the
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part by the Desert Research Institute. University of Nevada
System. Throughout this investigation. perhaps the most
significant continued support was from the late G. B.

Maxey. then director of the Nevada Center for Water Re-
sources Research. In recognition of his typical interest.
encouragement. and support of such studies. his profound
impact on the science f hydrogeology. and his love of
Nevada and the associated hydrologic challenges. we have
suggested that the pluvial lake in Baking Powder Flat
(Spring Valley) be named Lake Maxey.

An essential part of this study was the cooperation of
the Mackay School of Mines and the Nevada Bureau of
Mines personnel David Slemmons and John Schilling in
particular ) with respect to aerial photographs. D. F.
Schulke of the Desert Research Institute provided invalua-

ble aid in the statistical analyses included in the
are also in debt to many previous investigators
Basin Quaternary for an inspiring and valuable dis
Most significant were J. C. Frye. G. Hardman. C. V. Hay
and R. B. Morrison. While at times our results may sign
cantly disagree with their interpretations, there is
question as to the value of their efforts in the formulation
of our results.

Very careful and constructive reviews of the text were
made by Robert Curry. Luna Leopold. and Roger
Morrison: their comments and perspectives are greatly
appreciated. We also wish to thank Lucy Dunaway Miller
for er accurate typing of the manuscript as well as the
many individuals throughout Nevada whose hospitality and
interest materially aided this study.

ABSTRACT

The search for shoreline evidence in more than 81 basins
of Nevada has yielded recognition of 53 pluvial lakes of
Lahontan Wisconsinan) age. probable shoreline evidence
of three pre-Lahontan lakes in three basins. and absence
of shoreline features in many basins previously thought to
have contained pluvial lakes. Basin areas, basin floor alti-
tudes, overflow relations, and other data have been deve-
loped to aid in quantitative analysis of full pluvial climates
of Lahontan age in Nevada. Using modern aspects of Great
Basin climates and associated hydrology. the authors feel
the observed pluvial lake paleohydrology could have been
maintained by: a) mean annual temperatures approximately
5 F lower than those of today: b) by corresponding pluvial
mean annual precipitation averaging 68 percent over
modem precipitation. c) by mean annual pluvial lake
evaporation averaging 10 percent less than mean annual
modern lake evaporation. The analyses indicate that
modern climates of the coolest and moistest parts of
Nevada (extreme northwestern Nevada and some parts of
the northeast) are likely very similar to the full pluvial
climates in parts of southcentral and northwestern Nevada

Quantitative analysis and lack of shoreline evidence
contradict the findings of a number of previously reported
pluvial lakes of Lahontan age in southern Nevada. as well
as several in other parts of Nevada. Most pluvial lakes
refuted here appear to have been identified on the basis of
fine-grain deposits related to ground-water discharge during
the pluvial climate or mapping of playa deposits. The size
and degree of development o mapped pluvial lakes con-
sistently correlate with basin size. lake altitude. latitude of
location. and basin closure. A consistent quantitative
relation between modern climate and pluvial climate based
on pluvial lake distribution and development generally
supports the pluvial lake mapping of this study.

Shoreline features of Lahontan age vary in degree of
preservation due to post-pluvial terrain stability caused by
modern climate variation and associated vegetation density.
The best shoreline preservation is generally found in rela-
tively cool. moist parts of Nevada. Limited evidence sug-
gests earlier pluvial lakes of Rye Patch age (Illinoian) were
of similar size to the full pluvial extents of Lahontan age
lakes. Most well-preserved bolson landforms developed
within hydrographically closed basins of Nevada are be-
lieved to be no older than Paiute age Sangamonian), and
the majority of surficial deposits are of Lahontan age or
younger.
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TABLE 1 Correlation of observed basin features

[COULD NOT BE CONVERTED TO SEARCHABLE TEXT]



[COULD NOT BE CONVERTED TO SEARCHABLE TEXT]

FIGURE 2. View of shoreline features Lake Lahontan in the northeast corner of the Carson Sink which demonstrate the degree of develop-
ment and post-lacustral destruction by erosional processes. With the exception of the Early Lahontan shoreline at (F), all features are Lake
Lahontan in age.
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FIGURE 3. View of Lake Lahontan shoreline features near Lovelock Nev, The area illustrates the variation in shoreline feature development
and preservation due to exposure and post-pluvial terrain stability.
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FIGURE 4A. Comparative views, with similar exposures about 15 miles apart of shoreline features in Goshute Valley (4A) and Bonneville
Basin (4B). The degrees of shoreline development and preservation are very similar, suggesting similar age. There have been numerous interpre-
tations of age of the maximum Lake Bonneville shoreline: in this area it occurs at 5,200 feet MSL and seems to be of the same age as shore
features assigned to Lake Lahontan age in this study. The degree of shoreline feature preservation with respect to alluvial fan development in

both valley indicates that the majority of fan development predates the last major lake major lake cycle, and that post pluvial terrain stability has per-
sisted in this region of Nevada.

16



[COULD NOT BE CONVERTED TO SEARCHABLE TEXT]
FIGURE 4B Bonneville Basin
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FIGURE 6. View of the north end of Diamond Valley where pre-Lahontan shoreline features (PL) occur up to 6,080 feet MSL, and the
Lahontan shoreline feature (L) occur at 8,000 feet MSL, approximately 160 feet above the lowest level of overflow from the valley.
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FIGURE 16. View of the overflow channel from Summit Lake Basin to Virgin Creek and Alvord asin. Latest overflow appears to have occur-

red in Late Lahontan time; however, overflow to Lahontan Basin has also occurred, perhaps in Early Lahontan time.
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MEAN ANNUAL PRECIPITATION (inches)

FIGURE 22. Relation of mean annual temperature to mean annual precipitation based on State Climatic DIvision, 1931-1960
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FIGURE 23. Relation between mean annual temperature, precipitation and runoff.
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FIGURE 24. Mean annual evaporation from large lakes.
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TABLE 8. Comparison of calulated indices with mean measured indices.
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FIGURE 25. Comparison of full pluvial climates to modern climates using hydrologic indices.
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The Nevada Bureau of Mines and Geology and the Nevada Mining
Analytical Laboratory are research and public service divisions o the
University of Nevada. Reno.

NBMG/NMAL performs research and compiles information on
Nevada's geology nd mineral resources. and makes the information
available through published maps and reports. unpublished data iles
and collections. and talks. correspondence. and personal contacts
NMAL also provides assaying. mineral identification and metallurgical
testing services. Neither organization has any regulatory duties.

NBMG/NMAL research includes all phases of Nevada's geology and
mineral resources: basic geologic mapping and laboratory studies.
geophysical and geochemical surveys. engineering geology. earth-
environmental considerations in urban and rural planning, the prepara-
tion of educational guides and booklets. statewide investigations of
mineral commodities, the geology of ore deposits. and the exploration.
development. mining, processing. utilization. and conservation of metal
ores, industrial minerals, fossil and nuclear fuels. geothermal power.
and water.

For information concerning the geology and mineral resources of
Nevada. contact: Director. Nevada Bureau of Mines and Geology.
University of Nevada. Reno NV 89557. A publication list will he sent
upon request.
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