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MEETING REPORT

Arid Lands: Environmental
Physiology and Psychology

The effect of environmental factors
in arid zones on the functioning of
man’s body and mind was the main
theme of a symposium sponsored by
UNeEsco and the Central Drug Re-
search Institute of India, at Lucknow,
7-13 December 1962. Over 50 scien-
tists from 13 countries participated.

A session on the influence of en-
vironmental factors specifically con-
sidered only solar radiation, methods
of measuring its incidence upon a
man, and some ways for assessing the
physiological significance of radiative
heat exchange. The methods, however,
are related to specific on-the-spot mea-
surements, and do not indicate how
meteorological data may be used to
assess the radiative load and its sig-
nificance for areas and periods of time
in which special measurements are not
possible. If we are to make valid gen-
eralizations, and that is at least one
objective of science, we need methods
for predicting the probable reaction of
men to meteorological conditions as
well as point data on the radiative en-
vironment. Whereas systematic obser-
vations of the incidence of solar radia-
tion are still sparse, approximations
can be made from astronomical data
and records of cloud cover or hours of
sunshine.

In spite of nearly 60 years of work
since Haldane published his paper on
Cornish tin miners, the subject of per-
formance and comfort standards is in a
very unsatisfactory state. In the range
of conditions where “comfort” and
“discomfort” still have meaning, there
is very little in the way of physiologi-
cal response to measure. French work-
ers have found changes in the electro-
encephalogram, but unless these
changes turn out to be more wide-
spread, few quantitative measures other
than correlations of subjects’ responses
to questions on sensations are available.
Unfortunately, the technique of ques-
tioning and the conditions of ques-
tioning are far from standardized.
Under great stress measurable responses
do appear, but they constitute no more
than partial glimpses of the funda-
mental ‘strains developing in the sub-
jects’ tissues. Correlations of responses
with environmental conditions have
been largely limited to simple, stable
laboratory conditions, and there is no
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satisfactory way of applying these cor-
relations to the fluctuating and unstable
environments of the field, or, for that
matter, of using them with meteoro-
logical data. The equations of heat
transfer used are extremely crude and
take no account of even first-order
variations, such as differences in curva-
ture of different parts of the body,
transient conditions, or change in physi-
cal parameters over a range of tem-
peratures. There is little more than
empiricism to guide us in selecting the
duration and environmental conditions
desirable for breaks in work under hot
conditions.

It is now well established that the
chloride loss in sweat is low in accli-
matized persons and that chloride is
replaced by a normally constituted
diet, even though the rapidity of ad-
justment may be delayed by a high
chloride diet. The role of aldosterone
in the maintenance of the ratio of
sodium to potassium and the water bal-
ance is becoming clearer, although
some details remain unresolved. The
role of the catechol amines in human
sweat production is still somewhat un-
certain. Although alkalosis can be pro-
duced readily in chamber experiments,
its incidence and magnitude in free liv-
ing are not certainly known. We do not
know what factors govern the level of
blood chloride concentration at which
symptoms of hypochloremia appear;
nor are we certain what the conse-
quences to a normal individual will be
of a continued unnecessary addition of
“salt to a normal diet.

Dehydration and starvation both in-
voke some compensatory reactions
which mitigate, to some extent, the
severity of effects upon bodily func-
tion. Dehydration increases nitrogen
excretion in the urine and thus tends to
increase the effects of any accompany-
ing starvation. Starvation, on the other
hand, by decreasing the water require-
ments for urinary excretion, may help
to decrease the effects of dehydration.
Much work remains to be done before
satisfactory practical guides for the
management of restricted food and
water supplies can be given.

In neurophysiology, attention is now
focused on the limbic and reticular sys-
tems, which participate in heat regula-
tion. The introduction of cybernetic
concepts has sharpened discussion on
modes of control and the interplay of
nervous loops, although the jargon at
times obscures matters for the non-
specialist. It would seem that some of
the energy spent in discussing whether
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central or peripheral thermoreceptors
predominate would be better employed
in determining the details of their inter-
action. It would be surprising indeed if
the excellently placed peripheral re-
ceptors did not act as an early warn-
ing on external situations and if the
internal receptors did not act as a
warning system for changes in meta-
bolic heat or in presenting after-the-
fact information on regulatory inade-
quacies.

The exciting pioneer fringe of adap-
tation studies is in psychology. Available
methods may still be inadequate, but
it may be better to use less precise
methods to study an obvious deficiency
in knowledge than to refine a well
known concept with precise tools. It is
clear, even from preliminary results,
that acculturation is a dominant factor
in determining the psychological and
psycho-motor responses of indigenous
groups. Methods are being developed
- for the study of attitude and motiva-
tion in their relation to performance,
and they should be applied to the prob-
lems of adaptation to stressful environ-
ments. It is time to set such studies up
on a systematic basis, particularly with
regard to the adaptation of primitive
and isolated groups to desert environ-
ments. There is room for considerable
improvement in measures of perform-
ance and in the standardization of con-
ditions for their application. On the
subject of neurasthenia, the adjective
“tropical” may be added to the noun
“neurasthena” if the intent is to indi-
cate that a tropical environment pro-
vided the trigger factors; but it should
not be taken to suggest that the re-
sultant mental disturbance is of an es-
sentially different kind.

It is becoming increasingly apparent
that cultural and personal experience
factors have an over-riding effect on
adaptation of the individual, and that in
the morphological realm the pheno-
typic is often more important than the
genotypic character. The significancé
of surface area, as a determinant of
heat loss, seems to have lost some of
its appeal. Such differences in heat ex-
change possibilities as may be brought
about by differences in surface area
seem to be lost in the other and greater
variables of heat balance. In the anthro-
pological as in the psychological realm,
and certainly to be coordinated with
them, studies are urgently required on
primitive and isolated groups exposed
to stressful desert environments. In par-
ticular, those measurable character-
istics which throw light on metabolic

31 MAY 1963

l I“H‘H“ i
Il Stickp A miLLION WAYS...
all il

BAUSCH & LOMB CERTIFIED-PRECISION DIFFRACTION GRATINGS

let you slice light just exactly the way you want it! Choose from the
world’s widest range of diffraction gratings—over 2000 different grat-
ings available for use, from x-rays to microwaves. This grating selec-
tion chart tells the story:

BAUSCH & LOMB GRATING SELECTION CHART

Spectral
Grooves/mm Blaze

Region and
Wavelength

600-3600/mm Coating unimportant.
600-3600/mm | 1° to 10° Special coating.

Range
600-3600/mm | 2° to 22°

Sizes and Types

of Gratings Remarks

Concave used in high
vacuum at grazing
incidence; sizes and
types with radii from
400 to 6650mm.

Soft x-ray
10A to 500A

Concave gratings used
near normal incidence;
usually in first order.

Far Vacuum
Ultraviolet
500A to
1000A

Vacuum
Ultraviolet
1000A to
2000A

Large variety of
concave and plane
gratings. Used in
first or higher orders.

Over 500 sizes of plane | 300-2160/mm | 3° to 64°
or concave gratings used

in first or higher orders.

Also a selection of plane

transmission gratings.

B

0.8 to 12/mm

MgF, coating for work
below 1600A enhances
efficiency.

Ultraviolet
and Visible
20004 to
7000A

Plane for photoelectric
spectrometers; concave
for photographic
recording of spectra.

Infrared
0.7t0 75
microns

Complete range of sizes
and types of plane
gratings. First order.

Plane gratings with
aluminum coating.

15° to 31° | SiO coated...used with

plane filter gratings.

Far Infrared
40 to 1,000
microns

Plane gratings ruled to
order in magnesium
metal. Any desired size
up to 330x360mm.

mmmmmmmmamn SAVE FOR FUTURE REFERENCE smmmmmmmmmum

MAIL COUPON for details on the theory and mechanics of diffraction grat-
ing use in light dispersion plus complete data on all B&L Certified-
Precision Gratings.

BAUSCH & LOMB W
Please send Catalog D-261.

' B&%socl; ;fi; l&ng Name
RPORA
] C.
1 17441 Bausch Street ompany
Rochester 2, N. Y. Address.
k City. Zone........ State......cu....

---------------------------------—---------------------

I




You can tell at a glance—or a touch!
New Nalgene® safety wash bottles
are blow molded of red polyethylene
for instant recognition of dangerous
_ or unusual contents, and ribbed for
accurate identification by feel . . . your
assurance of added safety in handling.
But these differences are only on the
outside. All Nalgene wash bottles are
proof against acids, caustics and or-
ganic solvents—easy to fill, cap and
squeeze. Safety wash bottles in 250
and 500 ml. only; regular wash bot-
tles in 6 sizes from 30 to 1000 mi.

Ask your lab supply dealer about
Nalgene labware. Hundreds of items,
from test tubes to carboys, in chemi-
cally inert, unbreakable plastic. Or,
write for our catalog, Dept.21291.
The Nalge Co., Inc., Rochester 2, N.Y.

éNALGENE

LABWARE
Leader in quality plastic labware since 1949
1006

processes, such as blood protein frac-
tions, blood enzymes, and cytological
functions, should be carefully studied.
Changes in the thermal efficiency of
energy transfer may be just as impor-
tant to adaptation as differences in the
opportunities for heat loss.

The now common plea was re-
iterated that the distribution of disease
in a particular type of environment,
such as that of the arid zone, should
be studied in full ecological detail, and
not merely as an exercise in simple
correlation with a few easily recog-
nized climatic factors. Evidence was
produced to support the contention,
often ignored, that cessation of sweat-
ing may be a sufficient but is not a
necessary prologue to heat stroke. Se-
vere physical work may, under appro-
priate motivational conditions, push the
body beyond its physiological limits. In
such cases cessation of sweating may
occur later as part of a runaway break-
down. A plea was made for distin-
guishing between true heat cramps fol-
lowing on a marked reduction of blood
chloride concentration, and muscle
cramps appearing as part of a circula-
tory failure in heat exhaustion.

While the gross physiological reac-
tions of various species of animals are
fairly well established, the variation
within species and breeds has seldom
been investigated. Any attempt to char-
acterize the reactions of a group tends
to be vitiated by nonstandardization of
very influential factors, such as the
nutrition of the animals examined. The
full potentialities of an individual are
unlikely to be revealed unless the ani-
mal is in full, including nutritional,
health. Over-nutrition, on the other
hand, may detract from heat tolerance.
Argument from one species to another
is fraught with danger. Not only in
such directly influential factors as the
presence and functional capacity of
sweat glands, but also in such perva-
sive regulators as endocrine reactions,
species vary extremely from one an-
other. One study revealed that at least
one species may lay down fat at the
time that it is experiencing dehydra-
tion. This seems to present an inter-
esting converse to the demonstration
that, in response to dietary restriction,
water may be stored as fat is removed.
It is high time that studies of “heat
tolerance” were carried out under
strictly standardized conditions, with
collateral studies investigating in each
group the effect, within that group, of
deviations from the standard conditions.
Until this is done, knowledge will re-
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main fragmentary and uncoordinated.

The proceedings will appear as a
volume of the Arid Zone Research
Series. Background papers on modifi-
cation of drug action by heat, physio-
logical anthropology, role of the kid-
ney in arid and semiarid zones, -circula-
tory adjustments, endocrine functions,
work, sleep, and comfort, tropical neu-
rasthenia, and field test methods were
precirculated and will appear as a sep-
arate volume already in press.

Doucras H. K. LEE

Occupational Health Research and
Training Facility, U.S. Department of
Health, Education, and Welfare,
Cincinnati 2, Ohio

Forthcoming Events

June

26-29. National Soc. of Professional
Engineers, Cleveland, Ohio. (P. H. Rob-
bins, 2029 K St., NW, Washington 6,
D.C)

28-1. Psychosomatic Approach to
Chronic Illness, congr., Chamonix, France.
(French Soc. of Psychosomatic Medicine,
15, rue Santerre, Paris 12)

July

1-2. Occupational Safety and Health
Information Center, Lucerne, Switzerland.
(L. Wildman, Intern. Social Security As-
soc., 154 rue de Lausanne, Geneva, Swit-
zerland)

1-5. New Nuclear Materials Tech-
nology, conf.,, Vienna, Austria. (Intern.
Atomic Energy Agency, 11 Kérntner Ring,
Vienna)

1-5. Nobel Prize Winners, 13th meeting,
Lindau im Bodensee, Germany. (H. Kider-
len, Uferstr. 65a, Nonnehorn, Lindau im
Bodensee)

1-5. Operations Research, intern. conf.,
Oslo, Norway. (F.O. Falch, P.O. Box 90,
Lysaker, Norway)

1-5. Macromolecular Chemistry, intern.
symp. Paris, France. (Secretariat, Labora-
toire de Chimie Physique, 11 rue Pierre
Curie, Paris 5)

I1-6. Conference on the Control of
Cell Division and Induction of Cancer,
Cali, Colombia. (A. Hollaender, Oak
Ridge Natl. Laboratory, P.O. Box Y, Oak
Ridge, Tenn.)

1-7. International Dental Federation,
51st intern. meeting, Stockholm, Sweden.
(T. Telander, Sveavigen 52, Stockholm)

1-13. Brain Gland System, intern. conf.
on structure and function, Amsterdam,
Netherlands. (Director, Netherlands Cen-
tral Inst. for Brain Research, Mauritskade
59B, Amsterdam 0)

2-4. Cellular Injury, Ciba Foundation
symp. (invitation only), London, (Ciba
Foundation, 4 Portland Pl., London, W.1)

2-5. Free Radicals, 6th intern. symp.,
Cambridge, England. (A. B. Callear, Dept.
of Physical Chemistry, Univ. of Cam-
bridge, Lensfield, Cambridge)
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word, minimum charge $4. Use of Box
Number counts as 10 additional words.
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COPY for ads must reach SCIENCE 2 weeks
before issue date (Friday of every week).

DISPLAY: Positions Open. Rates listed be-
low—no charge for Box Number. Rates
net. No agency commission allowed for
ads under 4 inches, No cash discount.
Minimum ad: 1 inch. Ads over 1 inch
will be billed to the nearest quarter
inch. Frequency rate will apply only to
repeat of same ad. No copy changes.
Payment in advance is required except
where satisfactory credit has been  es-
tablished. Send copy for display adver-
tising to SCIENCE, Room 1740, 11 West
42 St., New York 36.

Single insertion $65.00 per inch
4 times in 1 year 60.00 per inch

For PROOFS on display ads, copy must
reach SCIENCE 4 weeks before date of
issue (Friday of every week).
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Box (give number)
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1515 Massachusetts Ave.,, NW
Washington 5, D.C.
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Chemist, B.A., M.S., desires position surveying
literature for research; 2 years’ experience quality
control, 12 years of interviewing and report
writing. Female. Box 144, SCIENCE. - X

Geneticist, Ph.D., female (cytogenetics, horti-
cultural breeding, botany). Desires university
teaching/research. Box 147, SCIENCE. X

M.D., experienced research endocrinologist, 43,
multilingual, many  publications, presently in
pharmaceuticals, desires part-time position edit-
ing, writing, translating medical para-medical
subjects. Box 145, SCIENCE. 5/31

Microbiologist, M.S., desires position, medical
research or teaching. Box 146, SCIENCE. X

(a) Ph.D. Horticulturist, soil, plant tissue treat-
ment research; interested in research, teaching,
industrial. (b) Ph.D. Biochemist (M.S. physiol-
ogy/pharmacology); prefers research, teaching.
©) g’h.D. Bacteriologist (biochemistry minor),
industrial experience in toxicology, detergent,
surfactant bactericidal activities; wishes West/-
Southwest . location in research/teaching. (Please
write for information regarding these and other
scientists, senior and. junior, in all fields.)
Science Division, The Medical Bureau, Inc.,
Burneice Larson, Chairman, 900 North Michigan
Avenue, Chicago 11, Illinois. X

Palynologist; 11 years’ research and applied ex-
perience in_ Paleozoic, Mesozoic, Cenozoic, and
Recent sediments. Will consider teaching. Box
142, SCIENCE. X

Ph.D. and P.E. in Civil Engineering seeks teach-
ing or research position specialized in geodetic
and photogrammetric surveying, transportation
and all phases of highway design. Box
SCIENCE.

Physiologist-Botanist Ph.D., biochemical orienta-
tion; 3 years of postdoctoral experience tissue
culture, hormone physiology, isotopic technique.
Desires research primarily or combination. Box

140, SCIENCE. 5/24, 31
Translator—Spanish, English, Italian, French,
and Portuguese by experienced medical doctor,
born in  Spain,” U.S. resident. Box 149,
SCIENCE. X
NI _posrrrons opEN [Nl

Botanist—recent Ph.D. for Assistant Professor-
ship to give undergraduate courses in Systematics
and Physiology, and.to supervise small botanic
garden. This position is in the Biology Depart-
ment of the Pahlavi University, Shiraz, Iran.
Send résumé to Mr. John Hetherston, Secretary,
University of Pennsylvania, Philadelphia 4, Penn.

I _PosyTions oren (I

PHARMACEUTICAL
RESEARCH POSITIONS

SR. PHARMACOLOGIST—to assume respon-
sibility for testing program aimed at char-
acterizing pharmacologically a broad field of
chemical agents.

SR. ENDOCRINOLOGIST—to initiate and de-
velop new investigative programs in en-
docrine physiology and chemotherapy.

Both positions require solid academic ex-
posure to the preclinical sciences. Postdoc-
toral experience will be additionally credited.
Send inquiries to: W. R. Hall

SMITH KLINE & FRENCH
LABORATORIES

Philadelphia 1, Pa.
An Equal Opportunity Employer

1516 Spring Garden Street

(a) Ph.D. Endocrinologist; senior scientist of
small R&D group; eastern pharmaceutical house;
to $12,500. (b) Hematology Supervisor, adminis-
trative, laboratory duties; central suburban hos-
pital, around $500. (c) B.S. Organic Chemists;
developmental work; Mideast chemical plant,
(d) B.S. Bacteriologist; Central diagnostic re-
agent and biologicals manufacturer; $6000. (e)
Research Ph.D. Pharmacologist, to 5 years’ ex-
perience; cardiovascular-renal training; major
chemical house; East. (f) M.S. Microbiologist,
experienced; supervisory, limited travel; paper,
plastic products testing; water pollution re-
search; East; to $8000. Faculty Appointments:
(g) Microbiology, experienced Ph.D., teaching,
research; excellent climate, overseas post. (h)
ML.A. Zoologist, anatomy; small southern col-
lege. M.S. Biologist, state-affiliated eastern
junior college; to $6900. Many other opportuni-
ties available for both junior and senior scien-
tists. Please write to Science - Division, The
Medical Bureau Inc., Burneice Larson, Chairman.
900 North Michigan Avenue, Chicago II, Illinoi)s(.

MELPAR’'S

expanding Research Division
has immediate need for key
personnel to conduct research
in the following areas:

e BIOCHEMISTRY
VIROLOGY

' IMMUNOCHEMISTRY
PHARMACOLOGY
BIOPHYSICS

Applicants with experience de-
sired, but new graduates will
be considered.

For further details, write to:

John A. Haverfield
Manager—Professional  Placement

MELPAR Y inc

R Subsidiary of
tingh Air Brake ©

3366 Arlington Blvd.
Falls Church, Virginia

(a suburb of Washington, D. C.)
an equal opportunity employer

pany
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