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We've drastically reduced prices
on all 1969-1975 AAAS annual
meeting audiotapes. Our sale
prices are $12 a session for cas-
sette recordings or $6 a session
for open reel tapes. Quantities
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in now.
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Chemical and Biological
Warfare (One Session)
32-69.

Human Cell Biology: Sci-
entific and Social Im-
plications (One Session)
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__ Separation and Depres-
sion: Clinical and Re-
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Effects of Large-Scale
Use of Herbicides and
Defoliants (Sessions I-1I)
86-70.

Physics Looks at Biologi-
cal Structure (Sessions
I-1) 98-71.
Genetic-Physiological
Approaches to Animal
Improvement (One Ses-
sion) 121-72.

Genetic Vulnerability of
Crops (One Session)
126-72.

Biological Control of
Populations (One Ses-
sion) 170-74.

Electrical Responses of
Plants to External Stim-
uli (One Session) 197-75.
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LETTERS

Landsat’s Role in Brine Discovery

In his Research News article of 29
April ‘“‘Remote sensing (I): Landsat
takes hold in South America’” (p. 511),
Allen L. Hammond attributes the recent
discovery of lithium- and potassium-rich
brines in Bolivia to analysis of Landsat
imagery. This statement should be clari-
fied. The brines were discovered in Salar
de Uyuni, which is a 9000-square-ki-
lometer salt pan in the southern part of
the Bolivian Altiplano and the largest
hard, flat surface on Earth. The sugges-
tion that lithium- and potassium-rich
brines might occur in this salar was first
made in a paper (/) presented at a sym-
posium on lithium in Denver in January
1976. The paper was based primarily on
an evaluation of the environment of lith-
ium- and potassium-rich brines in salars
of nearby northern Chile. As a con-
sequence of this work, brine samples
were collected by a Landsat team that
visited Salar de Uyuni in April 1976 for
the purpose of gathering data about the
salar surface to aid in interpreting pat-
terns recorded by Landsat. Two samples
collected and analyzed in laboratories of
the U.S. Geological Survey proved to be
high in lithium and potassium.

GEORGE E. ERICKSEN
U.S. Geological Survey,
Reston, Virginia 22092
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Nighttime Driving Accidents and
Selective Visual Degradation

It has been established that the in-
cidence of serious traffic accidents, par-
ticularly those involving pedestrians, in-
creases at night (/). While variables such
as fatigue and drinking behavior are
more prevalent at night, and variation in
traffic flow may be important, the strik-
ing reduction in the nighttime accident
rate as a result of illuminating highways
argues for the importance of vision 2).
In view of the significance of visual fac-
tors, the influence of low illumination on
specific aspects of driver performance
merits further attention. In this context,
the recent emphasis on multiple modes
of visual information processing pro-
vides a heuristic basis for analyzing the
driver’s perceptual-motor tasks (3-5).
According to this point of view, visual
processes can be dissociated into at least
two subsystems. ‘‘Focal’’ vision is medi-
ated primarily by the central retina and

subserves form perception (identifica-
tion), while ‘‘ambient’” vision is mediat-
ed primarily by the peripheral retina and
provides information regarding spatial
localization. These processes differ with
respect to their subserving neurological
structures (3), modifiability (4-5), sen-
sitivity to blur (6), degree of conscious-
ness, temporal courses, and luminance
response characteristics (7-8), all of
which suggest physiological as well as
behavioral dissociation of function.

Held @) has suggested that local-
ization and mobility in space are primari-
ly dependent on the ambient peripheral
system, and Dichgans and Brandt (9)
have shown that peripheral vision is of
great importance, both for the per-
ception of body orientation and motion
and for the control of posture. Since the
automobile driver’s primary task, which
demands his immediate and continuous
attention, is dynamic spatial orientation,
one would expect this activity to be me-
diated mainly by the peripheral retina. It
has been established that peripheral lo-
calization is independent of target lumi-
nance (7), that resolution acuity in the
periphery is relatively unaffected by op-
tical blur (6), and that dynamic spatial
orientation is independent of both lumi-
nance and refractive error. Thus, there
should be relatively little degradation of
performance of the ambient system with
lowered illumination. The driver should
suffer little or no loss of steering ability
under low illumination and his self-con-
fidence should remain high. Therefore,
he might neglect taking appropriate pre-
cautions at night. Such behavior is con-
sistent with reports that drivers generally
do not reduce their speed at night and
with clinical observations that many in-
dividuals with central scotomata contin-
ue to drive (10).

In contrast with the relatively high lev-
el of performance of the ambient system,
the performance of the focal (form iden-
tification) system is seriously degraded
under low illumination. Major visual
functions, such as resolution acuity, con-
trast sensitivity, and stereoscopic depth
perception, are reduced substantially at
lower luminance levels. In addition,
darkness-induced refractive errors or
“‘night myopia”’ will, for many individ-
uals, increase the blur of the optical im-
age and further reduce performance for
those functions requiring a sharp retinal
image (/1). Such blurring will also hinder
the detection of dim stimuli (/2), which is
of great importance to the driver at night.
While some stimuli containing important
information, such as pavement mark-
ings, road signs, and other traffic, are
usually sufficiently illuminated to be eas-
ily seen under favorable weather condi-
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tions, other less predictable but equally
important stimuli, such as pedestrians,
cyclists, and disabled vehicles, are often
only dimly illuminated, resulting in haz-
ardous situations. Due to the blurring as
a result of night myopia, the detection
and recognition of such dimly lit obsta-
cles may be delayed until the braking or
evasive maneuvers necessary to avoid
an accident are impossible.

Since the major tasks of driving are
relatively unimpaired by reduced illumi-
nation, the driver does not anticipate and
is not prepared to deal with stimuli for
which the focal system suffers a selective
deficit. In effect, the driver is unjustifi-
ably reassured by the high performance
level of the dynamic spatial orientation
system and is unaware of a loss in focal
visual abilities. Since the visual deficit is
only partial and of consequence only for
low-probability stimuli, the driver is un-
aware of the loss of function and does
not take the necessary precautions. In
contrast to such naive overconfidence,
drivers who are aware of their visual
loss, such as those with incipient cata-
racts (I13) or with small pupils associated
with glaucoma therapy, are reluctant to
drive at night.

Several precautions can be taken to
improve this situation. An obvious one
would be to increase the visibility of un-
expected obstacles by continued efforts
to improve roadway illumination and by
increased usage of highly reflective
markings. A more general and presently
unused measure would be to screen driv-
ers for night-time as well as daytime visu-
al performance and to optimize their
abilities by providing optical corrections
at night when necessary. In the past, the
cause and correction of night myopia
have been topics of some controversy.
However, recent studies from this labo-
ratory, which attribute night myopia to a
shift in ocular accommodation toward
the individual’s resting or dark-focus
(Akkommodationsruhelage), suggest a
simple method for counteracting the loss
of image clarity at night. An evaluation
of the dark-focus with a laser optometer
has permitted us to recommend an indi-
vidually determined optical correction
specifically for night myopia which sub-
stantially improves form perception un-
der both laboratory and field conditions
(I4). In a small sample of college stu-
dents, this correction was found to im-
prove visual acuity by as much as 25 per-
cent under simulated night-time driving
conditions; similar improvements for the
detection of weak stimuli would be ex-
pected. At highway speeds this added
margin of visibility could weigh heavily
in the interest of accident prevention. It
is hoped that awareness by drivers and
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traffic safety authorities of the selective
nature of the visual losses at night will
provide the basis for measures to reduce
the appalling frequency of accidents at
night.

H. W. LEiBowiItZ, D. A. OWENS
Department of Psychology,
Pennsylvania State University,
University Park 16802
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Is Small Always Beautiful?

I would like to add one more note to
the many that have undoubtedly been re-
ceived concerning the use of natural gas,
uncoated, nonglossy paper, or coated pa-
per in the production of Science. In the 1
April issue the increased costs related to
using the uncoated paper were provided,
not the least of which is the environmen-
tal impact of producing the extra 16 tons
of paper required for the 11 February is-
sue. By imposing the single criterion of
“‘low cost,”’ it has been determined that
a coated, glossy paper should be used.
The significant point is that these coated
papers are the result of ‘‘high tech-
nology.”’

Thus we have a dramatic example that
the ‘‘small is beautiful’’ philosophy and
its ‘‘intermediate technology’’ do not al-
ways provide the best solution; nor do
they implicitly improve the quality of
life, save natural resources, or protect
the environment.

DANIEL D. WHITNEY
Rancho Seco Nuclear Generating
Station, Sacramento Municipal Utility
District, Sacramento, California 95813
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MULTIPLE SCLEROSIS — SCARS
OF CHILDHOOD: New Horizons
and Hope by John M. Adams, UCLA
School of Medicine, Los Angeles.
Foreword by Robert A. Good. While
written in a manner comprehensible to
the layman, this book contains infor-
mation that will interest researchers,
therapists, students and physicians.
The relationship of MS to common
childhood diseases such as measles and
chicken pox is explored, as are its cli-
matic and geographical correlations,
genetic determinants, immunologic as-
pects and therapeutic possibilities. *77,
96 pp., 1 il., $8.95, paper

BOTULISM: The Organism, Its
Toxins, The Disease by Louis DS.
Smith, Virginia Polytechnic Institute
and State Univ., Blacksburg. Virtually
every aspect of the bacteria that cause
botulism and the disease itself are cov-
ered in this book. Chapters discuss the
organism, its natural occurrence, bac-
teriocins and bacteriophages that affect
their growth and toxin production,
heat and radiation resistance of their
spores, and the susceptibility of dif-
ferent species to the various toxins.
The incidence and characteristics of
botulism are described and methods of
control are given. 77, 256 pp., 3 il., 37
tables, $18.75

THE PRACTICAL USE OF THE
MICROSCOPE: Including Photomi-

- crography (2nd Ptg.) by George Her-

bert Needham. This work includes
descriptions and critical evaluations of
the many types of microscopes, acces-
sories and equipment. Ultramicro-
scopes,  fluorescence  microscopes,

" ultraviolet and reflecting microscopes,

electron and polarizing microscopes
all receive detailed attention. Other
chapters focus on photomicrography,
illumination, filters, crystal systems
and other topics of interest to the mi-
croscopist. '77, 520 pp. (6 3/4 x 9 3/4),
292 4l. (2 in color), $21.50

ESSENTIALS OF BACTERIAL AND
VIRAL GENETICS by David M. Carl-
berg, California State Univ., Long
Beach. The author explores the genetic
code, polypeptide synthesis and con-
trol, molecular biology of spontaneous
and induced mutations, and character-
istics and isolation of bacterial mu-
tants. A general discussion of
recombination is followed by coverage
of transformation and conjugation in
bacteria. Genetics of viruses, eucary-
otic microorganisms, and the higher
plants and animals are also included.
'76, 336 pp., 166 il., 35 tables, $24.75
Prepaid orders sent postpaid, on approval
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