
Arid Lands Newsletter No. 05 (March 1977)

Item Type text; Newsletter

Authors University of Arizona. Office of Arid Lands Studies.

Publisher Office of Arid Lands Studies, College of Agriculture, University of
Arizona (Tucson, AZ)

Download date 24/05/2023 20:43:49

Link to Item http://hdl.handle.net/10150/227733

http://hdl.handle.net/10150/227733


• 

Developing Cou1}tries . . . Environment . . . Arid Lands . . . Natural Resources . 

.-~ .:::: 
~ 

til 

ARID LANDS NEWSLETTER 

UNIVERSITY OF ARIZONA 
Tucson, Arizona 85721, USA 

Geothermal ... ALIS ... Desertification ... Economic Plants ... Research 



ARID LANDS NEWSLETTER*

No. 5, March 1977

Editor: Patricia Paylore, Assistant Director (International),
Office of Arid Lands Studies, University of Arizona, Tucson,
Arizona 85721, USA.

Distributed worldwide without charge. Address correspon-
dence relating to contents, or requests for future mailing, to
the Editor.

*Originally issued (No. 1, March 1975) as Arid /Semi -Arid Natural Resources Program Newsletter.

QUERY TO READERS:

If you readers out there, whoever you are, wherever you are, whatever your concerns are, want to use Arid Lands
Newsletter as a forum to speak out through letters to the Editor, I should like to add a page or two in each issue for this
kind of exchange.

Please keep them brief and to the point, and do not feel hurt if I cut or change or don't use at all. That's what mean
editors are for.

Next issue will be out by June 1, 1977, so take pen in hand and let me know what you are thinking about arid lands
problems, or what you would like to see covered in future issues, or what you don't like about what has already
appeared. -pp



THE EVOLUTION OF THE AUSTRALIAN DESERTS

evor Langford-Smith*

I. INTRODUCTION

Australia is by far the
driest of the continents.
At least one third must be
categorized as desert,
another third as semiarid.
Even significant
proportions of the
remaining third are
seasonally dry, for the far
north receives virtually all
its precipitation from
summer monsoonal rains,
while the far south gets
most of its rain from
winter cyclonic low

pressure cells. Since the area of Australia is approximately the
same as the continental United States (excluding Alaska), one
might imagine that Australians in general would be aware of
the adaptations necessary for life in a vast arid environment.
As it happens, some 90 percent of the population of 13
million live in humid temperate climates within relatively easy
reach of the eastern, southeastern, and southwestern coasts,
and avoid the deserts like the plague.

Even the few thousand inhabitants of the central. Australian
aboriginal reserves are gradually drifting away, attracted by the
job opportunities or welfare benefits in established towns
nearer the coast. The driest deserts like the Simpson, Gibson,
Great Victoria, and Great Sandy are virtually uninhabited,
while settlement in the semiarid margins is restricted to very
sparse grazing by cattle and sheep, having changed little in
pattern or intensity since about 1890. In fact, many arid
pastoral areas have been losing population as a result of
declining beef and wool markets, the inability of the
pastoralists to meet increasingly high costs of labor, and a
much higher degree of mechanization which has lessened the
demand for manual work. In some large cattle and sheep
properties bordering the deserts, held under leasehold tenure,
leases are not being renewed when they expire. In such cases
the owners are compensated by the government and the land'
reclassified as National Park or Reserve.

Aside from mining settlements, which are increasing in
number and size, there are no large urban centers in the
Australian deserts, Australia differing in this respect from the
United States where urban complexes in the arid lands of the
Southwest are beginning to impose embarrassing demands for
water and energy. It is here, perhaps, that Australians can learn
most from the American experience, for there is yet time to
assess the extent to which Australian arid lands could absorb
population without imposing uneconomic demands on
essential resources, and without seriously and irreversibly
damaging the natural arid environment.

Although efficient arid land management is vital to
Australia's future development, it is not my intention to dwell
on this topic, but rather to concentrate on certain aspects of
the natural environment which have been attracting increasing
attention in recent years. It seems to me that many of the
problems that have arisen from both rangeland and urban
development in arid lands could have been avoided with more
precise knowledge of the landforms concerned, especially an
understanding of how they evolved and how they respond to
interference with the natural parameters which constantly
interact to insure their preservation. It is well known that arid
landforms, in a much more delicate state of balance than any
others, are apt to respond catastrophically to abuse,
cause -and- effect relationship all too apparent in the arid
rangelands of the United States. In any case, to one interested
in the study of arid environments for their own sake, evidence
on how the forms have evolved is a fascinating pursuit whether
the lands are to be settled or not.

II. SOME FUNDAMENTAL CHARACTERISTICS

In one respect Australia is unique, for tectonically it is the
most stable of the world's large land masses, and except for
minor and regionally confined earth movements, has remained

for a long period of geological time. Not only has the
land mass remained stable, but the only regions affected by
the Pleistocene glaciations were the highlands of Tasmania and
an extremely small area of the mainland in the Snowy
Mountains of New South Wales. In this respect Australia is
very different from North America, where many of the deserts
are either in structural depressions of comparatively recent

*Dr. T. Langford- Smith, Professor of Geography at the University of Sydney, has worked on arid lands research in Australia, Africa, and the United
States. He is editor of Silcrete in Australia (to be published early 1977 by the University of New England, Armidale, Australia) from which much of
the material in this article has been derived. He was a Fulbright Scholar based at the Office of Arid Lands Studies, University of Arizona, Tucson,
September 1976 through January 1977.



origin, or to leeward of high mountain scarps highlighted by
recent faulting. Many present Australian landscapes have thus
inherited their distinctive landform characteristics, and
sometimes even their soils, from long -past events in geological
time.

Fig. 1. Sturt's Stony Desert, Central Australia. The surface is a
concentration of silcrete boulders, derived from the duricrust capping
of a former, higher land surface. Photo: T. Langford- Smith.

Since weathering and erosion are comparatively slow in arid
climates, basic features of Australian desert landforms (apart
from the sandy deserts) are very ancient. Even the sandy
deserts were not recently developed; they are dominated by
sand plains and extensive longitudinal (seif) dune fields which
probably originated in the late Tertiary and became fixed by
vegetation in the Pleistocene. Today the only significant areas
of drifting sand became activated because of human
interference, and presently- active dune forms, like the
barchans characteristic of many African, Arabian, and even
some North American deserts, are virtually absent.

Fig. 2. Vertical profile of a stony desert, showing concentration of the
silcrete at the surface as a lag gravel. Photo: T. Langford- Smith.
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The most outstanding example of an inherited characteristic
within the Australian deserts is an extremely hard, brittle,
highly siliceous weathering product known as silcrete
duricrust, which formed extensively, mainly as a subsurface
pan, in humid and in part swampy environments of the early
Tertiary during the time interval 30 to 50 million years ago
(Langford -Smith and Watts, 1977). With the onset of only
slight tectonic activity, this brittle substance fractured and
gradually broke up to form the lag gravel of the present stony
deserts. Remnants of the silcrete which remained in place
comprise the hard capping to plateaus, mesas, and buttes
which is one of the most notable features of today's desert
landscapes.

With the onset of drier climates in the late Tertiary, some
two to seven million years ago, the Australian desert
landscapes as we know them today gradually emerged. Great
inland lakes dried up, and gradually- extending into the
Pleistocene- sediments from lake and streambeds were
deflated by wind and transported, subsequently to be modeled
into sand plains and longitudinal dunes, and fixed by
vegetation.

III. TYPES OF DESERT

Australian deserts can be subdivided into many different
types, but for purposes of this overview four may be
considered dominant:

(a) Mountain deserts occur in several relatively small
mountain ranges in central, northern, and western Australia.
They are generally very rugged, consisting of rocks of varied
lithologies and ages, of which the best known are the
Macdonnell and Musgrave ranges of central Australia, the
Hammersley Range of Western Australia, and the various
ranges making up the Kimberley region of far northwestern
Australia on either side of the Western Australia- Northern
Territory boundary where rain occurs during a short
monsoonal season. A high proportion of bedrock is exposed in
all these deserts, and stratigraphy and structure are very
evident. Rocks in these mountain deserts tend to be very
colorful, and in this respect have some similarity to the arid
mountains of the United States Southwest.

(b) Shield deserts (a term coined by Mabbutt, 1969) are
found as plateaus, generally not more than 600 meters above
sea level, erosion surfaces cut in Precambrian rocks (mainly
granitic) which characterize the western half of the
continent. Mabbutt (op. cit.) has calculated that shield deserts
comprise some 23 percent of Australia's arid lands. The
groundsurface on the shield is a soil or regolith, the product of
a very long period of ancient weathering, much of it under
humid climatic conditions in long -past geological time.
Capping the regolith there may be ferruginous duricrust
(laterite), and occasionally siliceous duricrust (silcrete).

(c) Stony deserts are best developed in northwestern New
South Wales, southwestern Queensland, and northeastern
South Australia. Mabbutt (op. cit.) considers they make up
12.5 percent of the arid lands. As already noted, the rocky
component of these deserts is siliceous duricrust (silcrete)
which has been derived from disintegration of a former
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extensive siicrete blanket, and its subsequent concentration at
a lower elevation as a lag gravel (Figs. 1 and 2).

(d) Sand deserts comprise almost half the arid lands of
Australia, a much higher proportion than the arid lands of
other continents. Approximately half the sand deserts are
plains with a veneer of mixed fine sand and clay, fixed by
vegetation. However, the most spectacular forms within this
category are the longitudinal (seif) dunes which cover vast
areas. The individual dunes are parallel to each other, and may
extend for great distances: some dunes in the Simpson Desert
(Fig. 3) continue without a break for over 300 kilometers. In
some areas, adjoining dunes coalesce with Y- shaped junctions.

Fig. 3. Vertical air photo of some longitudinal dunes in the Simpson
Desert, South Australia. Photo: Division of National Mapping.

In the Simpson Desert, where the dune fields are be
developed, individual dunes are generally 160 to 200 meter
apart, and 10 to 35 meters high (Wopfner and Twidale, 1967).
However, the wider the dune spacing the higher the dunes, and
one dune examined was 70 meters in height (Fig. 4).

Although the dunes appear to run in straight lines in any
one area, when considered as part of the Australian arid zone
as a whole they are seen to have a generally circular
orientation around the continent, and thus conform in
alignment to the dominant wind directions of a vast
continental anticyclonic swirl. However, the dunes are fixed
by vegetation, except on their crests, and are believed to have
achieved a steady state condition prior to fixation in response
to the resultant of all the effective wind vectors operative at
the time of formation.

The composition of the dunes is about 95 percent quartz
sand and five percent clay. Most of the clay has illuviated
downwards to form a hard compact core which retains
moisture longer than the surface sand.

Imposed on these major types are two particularly imposing
intrazonal desert landforms:

(e) Duricrust- capped mesas (Fig. 5) may be found
associated with any of the four main desert types. These
flat -topped hills are remnants of a once almost continent -wide
erosional land surface which reached its peak development in
the early Tertiary. The duricrust, which may be either siliceous
(siicrete) (Fig. 6), or ferruginous (laterite), is an ancient pan
formation developed when the climate was appreciably more
humid than now. Typically the duricrust acts as a

Fig. 4. The author on the active crest of a Simpson Desert dune 70 meters high. Note the stable flanks, vegetated by sand spinifex. Photo: S.W.
Watts.
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Fig. 5. Duricrust- capped mesa near Tibooburra, northwestern New South Wales. The duricrust is silcrete in sandstone of the lower Tertiary Eyre
formation. Below is highly kaolinized upper cretaceous Winton sediment. Photo: T. Langford- Smith.

Fig. 6. Photomicrograph of silcrete in lower Tertiary Eyre formation
sandstone under plane polarized lights. The quartz clasts (iron stained)
are in a matrix of cryptocrystalline silica. Width of field 1.8 mm.
Photo: G.H. Dury.
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Fig. 7. The dry salt bed of part of Lake Eyre south in 1969. Photo: T.
Langford- Smith.



case -hardening to deeply weathered profiles in the bedrock
below. Once the duricrust is removed, the underlying
weathered materials is rapidly attacked by erosion.

(f) Playas in their thousands dot the arid landscapes of
Australia. Normally the playas are completely dry and their
beds covered by a mantle of salt and gypsum which makes
them very conspicuous from the air. While the largest of the
playas is Lake Eyre (one of the largest in the world), there is
considerable variation in size down to depressions a few meters
in diameter.

Many of the playas have ancient pluvial strandlines well
above their present beds, represented now by deposits of tufa.
It is evident that they were once much larger and filled with
permanent water. Today they retain water only after
unusually heavy, prolonged rainfall.

The years 1972 -1976 were the wettest on record in central
Australia, and at the time of writing most of the playas are
lakes, while Lake Eyre resembles an inland sea (Figs. 7 and 8).

Fig. 8. Oblique air photo of part of Lake Eyre (north of Fig. 7) as a vast
inland sea in 1976. Photo: Roger Halin.

IV. CHRONOLOGICAL REVIEW OF DESERT
EVOLUTION

Having outlined the principal types of desert and their
distinctive characteristics, we may discuss briefly the main
events over geologic time responsible for their development:

(a) Late Jurassic (ca. 150 to ca. 136 million years B.P.
[Before the Present] ).

Sedimentation of this period included a major phase of
continental fluvial deposition in a huge structural depression in
the eastern part of the present arid zone. The result was an
accumulation of beds of porous sandstone, with some
intercalated shale and coal. These sandstones, particularly the
extensive Algebuckina beds, now constitute the aquifers of the
Great Artesian Basin, perhaps the largest of its kind in the
world.
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The Great Artesian Basin, with its ancillary basins, lies
below the arid lands of northwestern New South Wales,
southwestern and central Queensland, and northeastern South
Australia. Were it not for stock water obtained from the basin,
much of the pastoral development of the eastern half of arid
Australia would not have been possible. The principal intake
beds for the Basin are on the inland slopes of the Eastern
Highlands in Queensland, where rainfall is comparatively high
and the distance of water movement through the aquifers
towards the deserts of the southwest may exceed 1000
kilometers.

(b) Cretaceous (ca. 136 to ca. 65 million years B.P.)
At the close of the Jurassic there was extensive land

subsidence in central Australia, accompanied by marine
transgression. At the climax of the transgression a considerable
area of Australia was inundated, and Cretaceous seas divided
the east of the continent from the west. During this phase a
great thickness of marine sediments including muds, salts, and
clays were laid down on the upper Jurassic sandstones,
effectively sealing off the aquifers.

The Cretaceous marine phase was followed by a general
period of uplift. The seas regressed and upper Cretaceous
freshwater sediments (the Winton Formation) were laid down
as a vast blanket of freshwater depositions on top of the lower
Cretaceous marine beds. The Winton beds were deposited in
lakes, swamps, and discontinuous streams to form a planar
surface stretching over much of the eastern half of the present
Australian arid zone.

Deposition of the Winton beds was followed by a long
period of weathering in the late Cretaceous. The composition
of the enclosed sediments was such as to be markedly affected
by weathering processes, and Senior (1977) claims that during
this phase there was development of deep- weathering profiles
with a silica -toughened top. Weathered Winton beds, often
brilliant white in color from their kaolin content, are exposed
in scarp faces over much of the eastern half of the arid zone,
forming very conspicuous landmarks.

(c) Tertiary (ca. 65 to two million years B.P.)
Weathering and erosion of the upper Cretaceous Winton beds

was not sufficient to cause extensive stripping or incision, and
by the close of the Cretaceous there was still a quasi -planar
surface. However, in the very early Tertiary (Paleocene), uplift
and warping initiated a new phase of deposition, this time of
quartzose sandstones. These sandstones, known as the Eyre
Formation (Wopfner, et al., 1974), were laid down
disconformably on the weathered Winton beds, filling in
stream valleys and depressions, and forming another planar
surface.

The culmination of this weathering was the production of a
layer of silcrete duricrust (mainly as a subsurface pan) over
most of inland Australia. Where there was a suitable source of
silica (such as the Eyre Formation sandstones) the silcrete
formed as an extremely brittle compact rock with a



composition often more than 95 percent silica (Fig. 6).
There is now sound evidence, based partly on microflora,

that conditions during the period of silcrete formation were
hot and wet, and that tropical rain forests covered much of
inland Australia (Wopfner, 1977).

In what is now the Australian arid zone, the period of
silcrete duricrust formation was interrupted some 30 million
years ago (late Oligocene -early Miocene) by gentle warping of
the planar surface into a series of domes, anticlines, and
structural basins to produce a pattern of topography virtually
the same as that of today. What is now the great Lake Eyre
depression, with part of its bed below sea level, became a vast
inland lake -much larger than indicated by the present lake.
Warping fractured the brittle silcrete horizon, and stream
incision occurred in joints followed by slope retreat as the
silcrete was undercut by weathering of the soft underlying
Winton beds.

As the warping of the silcrete duricrust surface began, there
was a relatively short phase of deposition of sediments, derived
from the structural highs, down into the structural lows, and
these new thin sediments (for reasons not yet clearly
understood) became ferruginized. Thus the relict plateaus and
mesas of today may reveal a thin ferruginized zone above the
silcrete, and iron oxides derived from this layer have often
superficially coated the silcrete, giving it a reddish color. On
occasion, iron oxides have also penetrated through joint
fractures in the silcrete, into the upper part of the weathered
zone below. The overall effect in the vertical scarps of the
mesas is that of a profile with a hard, indurated zone on top,
a red and white mottled zone directly below, and a deep pallid
zone of highly kaolinized material at the base which on rare
occasions may be up to 100 meters thick. (The depth of the
profile in Fig. 5 is 60 meters.)

The very late Tertiary (Pliocene), beginning some five
million years ago, was characterized by gradual change of
climate over inland Australia from humid to arid. Inland lakes
dried up, and what had been a great inland sea in the Lake
Eyre depression receded, leaving behind huge flat beds of salt
and gypsum. It is on groundsurfaces once flooded by pluvial
Lake Eyre that the Australian opal fields occur, and it seems
likely that a subsequent minor phase of silicification, with
interaction from sulphates in the gypsum, was responsible for
the production of opaline silica.

(d) Pleistocene (ca. 1.8 million years to 10,000 years B.P.)
The Pleistocene was a worldwide epoch of climatic changes,

and inland Australia was no exception. There were alternating
wet and dry, hot and cold phases, but evidence concerning the
chronology of events is conflicting.

It is probable that sediment was first deflated from arid
lakes and water courses in the very late Tertiary, but there is
fair consensus that the sand plains and longitudinal dune fields
achieved their present pattern during the relatively dry phases
of the Pleistocene, and that stabilization of the sand deserts by
vegetation took place during relatively wet phases.
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Evidence from relict high shorelines in the present playas
demonstrates that at various times the depressions were pluvial
lakes for sufficiently long to develop wave -cut features, and to
precipitate considerable quantites of tufa (caliche) at high
levels. For instance, radiocarbon dates of tufa from several old
lake shorelines indicate that the lakes contained water, on a
perennial basis, for an appreciable time period about 30,000
years ago. Whether this was the result of high precipitation at
that time, or lower evaporation losses through colder
temperatures, or possibly a combination of both, has yet to be
determined. Certainly conditions during this period were
adequate to support a significant aboriginal population, and
relicts of this occupation have been dated from a number of
localities in inland Australia.

(e) Holocene (ca. 10,000 years B.P. to the present)
Until recently there were many references to a major

mid- Holocene arid period, during which there was considerable
eolian activity and dune formation in the Australian arid zone.
However, as already noted, modern evidence tends to relegate
the last significant arid phases to the Pleistocene, while the
very late Tertiary was also probably arid.

As elsewhere in the world, there have been minor and
relatively short -term climatic fluctuations during the
Holocene, but these are not considered to have been
sufficiently significant to bring about lasting change in the
Australian deserts. One such change, as yet of unknown
duration, began with unusually heavy rainfall over
considerable areas of the deserts in 1972 -1973, and appears (at
the time of writing) to be continuing. Above -average rain has
not only filled Lake Eyre to the highest levels on record (Fig.
8), but has also caused such heavy growth of vegetation in
some parts of the arid zone that brush fires are becoming a
serious hazard in areas that were bare, dusty ground only a few
years ago.
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Editorially speaking

WERE YOU WRONG, MAN OF LA MANCHA?

The largest windmills in the world - 12 stories high with 200 -foot vanes - will be built next
year by the General Electric Co. to see whether wind can generate electricity economically.
GE's Space Division received a $10- million contract to assemble two 1,500 -kilowatt wind
turbine systems. Each is expected to produce enough energy to supply more than 500 homes.

- Associated Press, Dec. 1, 1976

The World Meteorological Organization estimates a wind power potential at favorable sites around the world of approximately
twenty million megawatts, about sixty times the present generating capacity of electrical power plants in the U.S. ERDA, the U.S.
federal Energy Research and Development Administration, in a recent study envisioned over fifty thousand windmills in the
western U.S. spinning silently in huge circles, driving generators producing a total electrical output equivalent to two billion barrels
of oil per year. Wind power technology is one that can be adapted up from the relatively primitive windmill of the nineteenth
century American frontier, to the 125 -foot rotor blades mounted on hundred foot towers descriptive of NASA's wind turbine
generator project in Sandusky, Ohio, to the General Electric project reported above - and to all degrees of sophistication, or lack
thereof, in between.

In those arid areas like Tucson, Arizona (latitude 32 °N, elevation 2400 feet), where the highest average monthly wind velocity
(June) is 7.7 mph, windmills are not going to be as successful as in the Great Plains - Clayton, New Mexico, for instance (latitude
36 °N, elevation 5050 feet), where the average windspeed of 18 mph approximates that required for the GE monster described
above. There GE will build and test for ERDA a modernized, propeller -type windmill generating 200 kw of electricty feeding into
the Clayton Municipal Utility system, enough, it is projected, to meet the electricity needs of about 60 familes - as long as the
wind is blowing. The Clayton wind turbine will be a redesigned and more powerful version of the 100 kw Sandusky turbine, with
two aluminum blades, each more than 60 feet long, spinning atop a 100 -foot steel tower, automatically adjusting to windspeed.
This self- adjustment, similar to the pitch -control of an airplane propeller or helicopter rotor, is intended to keep the turbine
spinning at a constant 40 rpm whenever the windspeed is between 8 and 40 mph.

This is technology at its most sophisticated, backed by the resources of a committed government and a great and wealthy
corporation. But there are also windmill designs perfected on the order of 10 hp for pumping deep wells and impounded surface
waters. Many ideas are being investigated worldwide based on the concept of wind power as an inexpensive source of low -grade
energy for poor or remote communities [see Wind News section of this issue of Arid Lands Newsletter] , and the technology for a
variety of designs is fairly well known. We may acknowledge that wind power does adapt admirably to the abstraction of
technology transfer, where we move from its development through communication and adaptation, to use. So for those desertifying
areas of the world, where the wind does blow, and blow, perhaps the use of wind power could decrease their dependence on the oil
they cannot afford. Perhaps those developing countries bent on building up their nuclear power generating capacity, with all its
attendant costs, environmental risks, known and unknown, and the dangerous gamble of unauthorized misuse of fuel -- perhaps
wind power is worth more than a passing thought.

But there are questions to be raised and acknowledged, those that must be answered almost on an individual customized basis,
which leads to the inevitable conclusion that the manufacture of windmills in an industrialized country for import to LDCs may
not be the most effective way to introduce this alternative energy source. The site, the use to which the energy generated is to be
put, the average windspeed and its reliability, lack of capital except for cooperative investments, necessity for storage facilities, and
many other queries make wind power a questionable substitute.

And yet ... and yet ... if the pastoralist or subsistence farmer in an arid land cannot afford the fuel to operate a conventional
generator ... if natural fuel in the form of trees or shrubs, or indeed even roots, is used up in the immediate vicinity and the family
must go further and further each day to find enough twigs to cook the evening meal ... if the carrying capacity of the available
land is reduced through drought so that the farmer cannot sustain the bullock that operated the -say, Persian water wheel, and so
he is short of dung for fuel as well as the water to irrigate the field that grew the fodder the bullock ate -then we must ask ourselves
what the alternatives are.

Consideration of wind power in such circumstances should not, or need not, be on the scale of the gargantuan paroxysms of
those exploding wind streams described so vividly in The Wind From Nowhere (J.G. Ballard, Doubleday, N.Y., © 1962), that
science fiction exploration of a frightening "meteorological phenomenon of unprecedented magnitude, a global cyclone
accelerating at a uniform rate, exhibiting all the signs distinguishing highly aerodynamic systems ... " - not that any more than we
need to think exclusively of GE's "largest windmills in the world," but only by the identification of localities where the 16 -18 mph
winds required to yield a few kw of usable electric energy are known.

So, man of La Mancha, were you wrong in tilting against those "giants "?
- Patricia Paylore
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American Wind .Energy Association's Wind Energy
Conference and Exposition will be held in Boulder, Colorado,
on May 11 -14, 1977. Participants include Windworks;
ERDA /Rockwell international; Helion; Wind -Power Digest;
and .- Others Contact: American Energy; Alternatives, Inc., P.O.
Box 905, Boulder, Colorado 80302.

WIND NEWS

The Brace Research Institute in its Report No. M -32,
August 1976, describes its activities in saline water conversion,
solar heat and power (including an investigation of : the
contribution of solar energy in heating greenhouses in colder
regions, solar- powered organic fluid Rankine cycle engine .

systems, a study of the potential of solar ponds for energy
collection, the improvement ; of solar cookers and rooftop
greenhouses), potentialities of closed environment agriculture
for water ; conservation in arid areas, low -cost sanitary
technology, and wind power (improvement of a 10 -HP wind
machine, wind electric generation, electrical power
transmission for a free running fixed ':pitch windmill, and
construction and evaluation of a sail -type windmill).

Contact: Mr. T.A. Lawand, Director of Field Operations,
Macdonald College of McGill University, Ste.
Anne de Bellevue HOA 1CO, Quebec, Canada; or

Dr. GI. d'Or brain, Director of Research,
McConnell Engineering Building, McGill
University, P.O. Box 6070, Montreal H3C 3G1,
Quebec.

Wind and Sun Compendium: Development of Wind and
Solar Energy for Water Pumping, No. 2, October 1976, carries
information about current projects in Canada, India, Ireland,
Nepal, the Philippines, Tanzania, the U.S., and Zambia relating
to solar water pumps and .: windmills. There are detailed
descriptions, some drawings, and addresses to which inquiries
can ` be sent. The list of publications relating to these
investigations include Bossel, H. (1970), Low -cost windmill for
developing countries ;-..Golding, F.W. (n.d.), Generating of
electricity by windpower; Fraenkel, P. (n.d.), Food from
windmills; and others, together with complete ordering
information.

Contact: TOOL Foundation, Mauritskade 6la, Amsterdam.

A very useful Bibliography, Windworks, compiled by Ben
Wolff and issued in January 1975 is available for S4.00 from

the Council of Planning Librarians, P.O. Box 229, Monticello,
Illinois 61856, USA, covering aerodynamics, electrical, towers,
storage, conversion, and of course, windmills. Ask for
Exchange Bibliography #730.

The East -West Technology and Development Institute,`
1777- East -West Road, Honolulu. Hawaii 96822, has issued a
list of windmill manufacturers in its Working Paper No. 20, "Is
There' a Place for the Windmill in the Less :Developed
Countries ?" by Marshal F. Merriam (1972). While it may be
somewhat superseded by developments since publication, it
constitutes a good initial working list.

Bent Schrensen of the Niels Bohr Institute, Copenhagen,
discusses the "Dependability of ..ind Energy Generators with
Short -Term Energy Storage" in Science, November' 26, 1976,
p. 935 -937. He compares power fluctuations and power
duration curves for wind:: energy generators (WEGs), including
energy storage facilities of a certain capacity, to those Of
typical nuclear reactors. A;. storage system capable of
delivering the yearly average power output for about 10 hours
already makes the dependability of the wind energy system
comparable to that of a typical nuclear plant.

Clark, Wilson (1975), Energy for survival: the alternative
to extinction. Anchor Books, New York. 652 p.

Chapter 8 p. 513 -5$3, "Energy from the winds," is
devoted to an examination of efforts to use''modern
technologies to harness the winds in ingenious ways as a
major energy source.. There is discussion of the use of
wind for power, storage of wind power, evolution of
electric wind generators, large -scale wind power, current.,
American experience with wind power, and future uses
of wind power. The author thinks that harnessing wind
power will depend on society's willingness to use other
energy and materials sources to construct the wind
equipment that would make possible an era of renewable
power.



FOREIGN STUDENT PROFILES

IV John Peter Masanja

John Peter Masanja,
candidate for the M.S. degree in
animal sciences, is one of two
students at the University of
Arizona from Tanzania. He

comes originally from the
Tabora region of west -central
Tanzania, received his secondary
education in a Catholic school in
Dar es Salaam, has a diploma in
animal husbandry from an
agricultural college in Kenya,
and the B.S. degree in animal
science from New Mexico State University,
serving in the ministry of Agriculture, he was selected by the
U.S. AID Mission to Tanzania for graduate training in the
United States, and is now finishing a two -year study course at
the University of Arizona.

Of Tanzania's 361,800 square miles, only a small portion
may be characterized as truly arid, but because of the high
altitude of the greater part of the country neither may it be
considered "tropical" as far as climate or vegetation are
concerned but rather tropical savannah. The great central
plateau, for instance, at an average of 4,000 feet above sea
level, is covered largely by the miombo woodland, with great
grassy valleys between the eastern and western Rift Valley
itself. Masanja told me in our interview that the eastern branch
divides the Masai Steppe area from this central plateau. The
dry season of approximately six months lasts from spring
through the fall, and as a consequence many of Tanzania's
rivers are not permanent, even though the average annual
rainfall exceeds what we are accustomed to.

Much of the coastal hinterland, to the east of the eastern
Rift is too dry for rainfed farming, a wide semiarid area
beginning between ten and forty miles from the coast and
rising to the central plateau to produce a complex climatic
pattern. Monsoonal tradewinds off the Indian Ocean from
November to March bring little rain beyond the coastal areas,
the extent conditioned by land relief and the position of the
country's several large lakes. Two percent of the region
receives two inches of rain per month. In mainland Tanzania,
sixteen percent of the country must expect less than twenty
inches of rain in four years of five. In addition to widespread
aridity, it should be marked that East Africa generally suffers
from irregular rainfall both in terms of timing and quantity.

We talked at length about livestock, the need to improve
the breeds, and the great progress the Government has made in
eradicating such diseases as rinderpest which only twenty years

Las Cruces. After

ago was decimating herds throughout the country. Masanja
estimated the cattle population at somewhere near thirteen
million head, with exports of meat and hides going mainly to
neighboring Zambia and to the Middle East. While sheep and
goat herds are present, their total is probably only slightly
more than fifty percent of the cattle population.

When I asked Masanja what he expected to do when he
returns home this coming summer, he reminded me that he
was only on study leave from his permanent post with the
Ministry, and that he hoped to be assigned to the Masai
Development Project, one ' of several national development
programs coming under the Ministry of Agriculture, this
particular _ one concerned with augmenting water supplies,
perhaps through water harvesting; an ecological survey; field
trials and experiments in Masai cattle grazing activities; and
range development and improvement.

The Masais are traditionally nomadic pastoralists who graze
and move their herds according to the availability of grazing
and water. But with increases in herd size, the familiar pattern
of diminished carrying capacity, characteristic of the Sahel, is
showing itself here, too. The Government hopes for a
redistribution of herds, with reductions in some areas where
owners will be encouraged to concentrate on smaller improved
quality herds. The Masai may find it difficult to readjust
long -held cultural traditions, and so the need for persuasive
technicians like Masanja to help reorder the working of things.

In looking at the map of Tanzania together, he pointed out
the many game reserves by which the country hopes to
encourage tourism. While the Serengeti is best known, there
are others where native wildebeest, zebra, gazelles, giraffe,
rhinoceros, and elephant have limited protection within a
system of "controlled croppping." Tanzania long ago took the
leadership, Masanja revealed, when as Tanganyika it signed the
1961 Arusha Manifesto promising adherence to wildlife
management measures.

I asked Masanja if he was optimistic about the future of his
country. His dazzling smile assured me that he did indeed
believe that with time and education, Tanzania would become
technologically independent, with a full complement of
trained Tanzanians familiar with the country's environmental,
social, economic, and cultural needs. This handsome
soft- spoken man, far from home but confident of the future
and dedicated to bringing it about, his ideas rooted in the
village, his training committed to bringing about a standard of
living that will exorcise the traditional scourges of hunger,
poverty, disease and early death we salute you, John Peter
Masanja - and perhaps envy you a little.

--PP



IT NEVER RAINS-

With California's winter rains half over, rainfall in many of
the 23 northern and central counties, declared to be in a state
of drought emergency, is less than twenty percent of "normal,"
and the snowpack in the High Sierras is so light that spring
runoff is expected to be inadequate to keep many
hydroelectric generators turning at normal speeds. State
officials point out that 1974 was the driest year of record, and
that it is expected this year will be well below that. The
Central Valley, an arid basin through the heart of California
ranking as one of the world's most bountiful agricultural
centers because of extensive irrigation, has been warned by the
federal Bureau of Reclamation to expect cuts of at least 25
percent in delivery of irrigation water. Reservoirs are at their
lowest levels ever for this time of year, and 29 communities
have been alerted to prepare for water rationing, while 21
others have been told it may become necessary for them also.

-New York Times © 1977

-BUT SOMETIMES IT POURS

Tropical storm Kathleen and an extended period of
turbulence thereafter sent heavy rains and flash floods, the
worst in forty years, roaring out of mountain canyons in
mid -September 1976 through the deserts and irrigated fields of
southeastern California and western Arizona, to the tune of
millions of dollars of damage. Eight inches of rain fell in a
matter of days, exceeding the annual average for most of the
area, and sending water at the rate of 13,000 cubic feet per
second spreading sand and mud over farms, filling irrigation
canals with debris, washing out bridges, and downing power
lines.

WEST AFRICA CONFERENCE

The Proceedings of the West Africa Conference,
cosponsored by the University of Arizona and the Council for
Scientific and Industrial Research, Ghana, and held in Tucson
in April 1976, have been edited for publication and are now
available from the Office of Arid Lands Studies, University of
Arizona, Tucson 85721, price $10.00.

The over -300 pages of formal papers presented to the seven
sessions, plus the following discussions and question -and-
answer dialogues, cover a variety of topics: the Sahel,
migrations, the Volta River Basin, integrated rural develop-
ment, technical assistance, the role of U.S. universities in West
African development and physical, historical, political, and
economic overviews. Several ambassadors contributed ad-
dresses, and there is a comprehensive ecological view of the
Sahel -Sudan region of sub -Saharan West Africa.

Geographers, administrators, scientists, anthropolo-
gists, health- related personnel, engineers, and agriculturalists
are represented among the authors, including several West
Africans.

Designed to better acquaint arid lands -oriented American
university researchers with the area, and to assemble a group
of experts to probe into reasons for past development failures,
the Conference addressed itself to ways by which greater
success could be insured in future. OALS Director J.D.
Johnson, in his Foreword to the published Proceedings,
underlined the message that came through repeatedly during
the Conference:

" ... Alone, technical solutions to development prob-
lems can lead to disastrous results if applied without
benefit of input at the design stage from other than
technical experts: local knowledgeable people, social
scientists, health experts -and especially women.... "

ARID LANDS RESEARCH INSTITUTIONS:
A New Edition

The University of Arizona is pleased to announce that the Office of Arid Lands Studies is undertaking a completely
revised and enlarged edition of its 1967 directory of arid zone research institutions. Instructions are going out
worldwide for submission of entries for this new version, but Arid Lands Newsletter takes this opportunity to urge all
those agencies not represented in the original edition to communicate with the Office of Arid Lands Studies before
March 15, 1977, to insure consideration for inclusion.
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AMERICAN FRIENDS SERVICE COMMITTEE

Tin Aicha Program: Mali, West Africa

At the invitation of the Malian Government, the American Friends Service Committee (AFSC) has undertaken an
integrated development program with nomads affected by the recent drought in the Goundam region, southwestern
Mali, which is considered a pilot project in livestock raising, agriculture, education, and health care. In the fall of 1974
one hundred families volunteered to move from the refugee camp established for those who had been displaced from
their traditional desert homes by the drought, to the north shore of Lake Faguibine, west of Timbuktu. The AFSC
contribution includes the services of a community development worker, seed, livestock, medicine, school materials,
salary supplements for project personnel, and vehicles. The Malian Government provides a team to assist the
community in acquiring skills and adapting to new conditions.

The project is administered by a ministerial level committee overseeing policy and finances and coordinating
involvement of various ministries. The community itself is represented by a 7- person council which determines
priorities, guides activities, and settles disputes.

The AFSC believes that "evidence is accumulating that the drought need not have been the disaster it was" and
their concern now is that "all who need to know may learn ... and act to ensure that similar occurrences of such
human, material and spiritual cost do not happen again. The responsibility lies very heavily with us in the developed
world to assist rather than exploit, prevent rather than stand aside waiting."

To illustrate its commitment to this concern, the AFSC has viewed the Tin Aicha project as comprising three
parts: "demonstration (Tin Aicha itself), dissemination (sharing this experience with others in West Africa who might
find it relevant, by means of the AFSC International Dialogues Program based in Togo), and educational outreach
(reporting to U.S. policy -makers, agencies and the AFSC constituency the larger issues to which Tin Aicha relates and
its implications for us."

To the AFSC the qualities of sharing, self -reliance, and freedom seem more important to the Saharan nomads
than material goods or even sometimes life itself, yet they recognize that it is these very qualities most endangered by
the recent drought and which remain unrestored as relief efforts cease and world attention returns to other matters.
The AFSC believes that the Tin Aicha experiment has already provided useful lessons and led other regions to begin
similar programs. "But the greatest gain is still on the part of the participants themselves. Those who return to their
nomadic life -style take with them new knowledge about health and livestock raising. Those remaining have a secure
income in farming or the chance for other jobs."

Contact: AFSC Africa Desk, 160 N. 15th Street, Philadelphia, Pennsylvania 19102.

FRIENDS OF THE SAHEL CLUB*

From March 29 to 31, 1976, an important meeting held in
Dakar brought together more than two hundred delegates
from member states of the Permanent Interstates Committee
on Drought Control in the Sahel (CILSS), friendly countries
and donor organisations among which were those African
organisations with headquarters in the region.

Conjointly sponsored by the CILSS member states and
some donor countries and organisations, the Club is open to all
friends of the Sahel, including the Interafrican Committee for
Hydraulic Studies (ICHS) [Comité Interafricain d'Etudes
Hydrauliques CIEH] of which the six Sahelian countries form
an integral part.

The aim of the Club is to support the activities of the
CILSS in its fight for the reconstruction and development of
the Sahel. It must encourage cooperation among donors and
facilitate the mobilisation of resources for medium and long
term development of the Sahel. While being a medium where

the Sahel countries can expose their policy and priorities, the
Club will serve as in informal and flexible group based on
principles of solidarity and equality.

The Club will meet, at least once a year. To enable it to
function smoothly, working groups will be set up to study
specific problems.

It is needless to emphasize the interest which the ICHS
attaches to the work of these groups, the essential role of
which is to contribute to a medium and a long term strategy
for economic and social development of the Sahelian states.

The drought that affected the countries of the Sahel during
the last ten years requires this action, and we have the firm
hope that the Friends of the Sahel Club will not fail in its
duty. The good -will that was manifested at Dakar encourages
up to be optimistic.

-MG. Gagera, CIEH Secrétaire Général

*Reprinted by permission from the CIEH Liaison Bulletin, No. 25, May 1976, p. 1, Ouagadougou, Haute -Volta.

12



?? DID YOU KNOW ??

... that the Instituto de Investigaciones sobre Recursos
Bióticos is preparing an Index of Current Ecological Research
in Arid Zones, in cooperation with UNESCO. The Director
General, Dr. Arturo Gómez -Pompa, is soliciting information
by means of a detailed questionnaire for the first of what it is
hoped will become an annual compilation. Contact: The
Instituto, Heroico Colegio Militar 7, Jalapa, Ver., México, or
Manuel M. Ponce No. 175, México 20, D.F.

... that the Comité Interafricain d'Etudes Hydrauliques
issues a Liaison Bulletin [see quote elsewhere in this issue of
Arid Lands Newsletter] representing the activities of its
member states as well as observer countries, and includes
technical articles [e.g., "Role of fracturing in the study of
groundwater in West African granites," by M. Engalenc, in No.
20, February 1975, p 2 -7] as well as publications acquired for
this regional organization's Documentation Center. Con-
tact: M.G. Gagara, Secrétaire Général, B.P. 369, Ouagad-
ougou, Haute -Volta.

... that the 13th American Water Resources Conference,
on Assessment, Management, and Politics of Water, will be
held in Tucson, Arizona, October 31- November 3, 1977.
Papers are invited related to any aspect of water resources
research, planning, development, management, education, and
information systems. Authors must submit detailed abstracts
no later than March 31, 1977. Session topics include irrigation
practices, flood plain management, climatic change, world
hunger and water development, desalination, water law, and

other like matters. Contact: Dr. Daniel D. Evans, Department
of Hydrology and Water Resources, University of Arizona,
Tucson 85721.

... that the Forestry Division of the Israeli Agricultural
Research Organization is conducting numerous studies on
microclimate and recreational value of tree plantings in deserts
[see G. Schiller and R. Karschon (1974) in Landscape Planning
1:329 -3371, tree introduction trials, eucalypt plantations in
the Negev, seedling morphology of Anabasis articulata
(Forssk.) Moq. [see Karschon (1970) in Volcani Institute of
Agricultural Research, Publication E -1029] , effects of micro -
climate and thermal stress of man, and noise abatement by
trees. Contact: R. Karschon, Director, Ilanot, Doar Na Lev
Hasharon, Israel, for information and copies of publications.

... that the International Geographical Union's Working
Group on Desertification will hold an interim meeting in
Tucson in January 1979, following an extension of its term by
the IGU's General Assembly in Moscow in the summer of
1976. A major objective of this meeting, restricted to members
and corresponding members of the Working Group and invited
colleagues, will be to receive and discuss provisional reports of
the study groups, presently consisting of three compon-
ents: Regional case studies, thematic studies, and a general
report based on a systematic overview. Professor Andrew W.
Wilson, Department of Geography, Regional Development,
and Urban Planning, University of Arizona, will be making the
local arrangements.

United Nations Environment Program

INTERNATIONAL REFERRAL SYSTEM

U.S. National Focal Point
c/o U.S. Environmental Protection Agency
401 M Street, S.W. (Room 2902)
Washington, D.C. 20460

Cable: EPAWSH (TLX #892758)
Telephone: (202) 755 -1836

The U.S. Department of State has designated the U.S. Environmental Protection Agency (EPA)
as the U.S. National Focal Point for the International Referral System authorized during the
Stockholm Conference in 1972 to facilitate the international transfer of environmental
information. The UNEP /IRS, using its worldwide computerized directory based on national
inventories of environmental information services, will link those needing information to solve
environmental problems with prospective sources of assistance. The national focal points will be
responsible for the inventory of information sources registered with IRS and for development
of a referral service for processing requests for IRS services.

A special effort is being made currently to identify those institutions with arid lands competence, as support for
UNEP's worldwide conference on desertification in the summer of 1977. Any U.S. arid lands research organization not
yet registered with the U.S. National Focal Point is urged to seek information about the registration process. Inquiries
will be appreciated in order that the national directory of U.S. organizations will be truly representative of resources in
the U.S. to which referrals can be made.

Readers outside the U.S. may inquire from their own National Focal Points or from UNEP itself in Nairobi.
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? ? HAVE YOU SEEN ? ?

Arab League Educational, Cultural and Scientific Organization
(ALESCO), 1977. TRANSNATIONAL GREEN BELT IN
NORTH AFRICA: MOROCCO, ALGERIA, TUNIS, LIBYA,
EGYPT. A feasibility study [for the] United Nations
Conference on Desertification. UNEP / ALECCO, Cairo. 54 p.,
11 figs.

One of a series of feasibility studies being done for the UN
Conference on Desertification to be held in Nairobi in the late
summer of 1977. This gives brief summaries of the individual
countries, together with description of activities throughout
the area to combat desertification, including dune fixation,
fencing, green barrier plantings, along with lists of plant
species found to be most promising to effect the stabilization
being planned. There is a section on costs and benefits, and a
list of recommendations.

Other such studies being prepared for the Conference, by
different agencies, include one on groundwater aquifers, one
on livestock- rangeland management, and another on desert
processes, monitoring, and natural resources survey.

Cooke, Ronald U. and Richard W. Reeves (1976). ARROYOS
AND ENVIRONMENTAL CHANGE IN THE AMERICAN
SOUTH -WEST. Clarendon (Oxford University Press), New
York. 214 p.

Coyle, Jeanette and Norman C. Roberts (1975). A FIELD
GUIDE TO THE COMMON AND INTERESTING PLANTS
OF BAJA CALIFORNIA. Natural History Publishing Co., P.O.
Box 962, La Jolla, California 92037. 206 p.

The first botanical field guide to the woody plants of Baja.
Some of the more commonly seen annuals have also been
included. Over 250 plants are described, along with 189 color
photographs. Each illustrated plant has a description, along
with location and habitat. Family and scientific names as well
as common English and Spanish names are included. There is
considerable information on the geology, physical character-
istics, phytogeographic areas, ocean currents, and weather. A
vegetation and a physical map are included.

Deom, Jacques (1976). WATER RESOURCES DEVELOP-
MENT AND HEALTH: A SELECTED BIBLIOGRAPHY.
World Health Organization, Geneva, MDP /76.6. 68 p.

A revised and expanded version of the document issued in
1975 under the symbol MPD /75.4 which is now superseded.
Scope of this version remains much the same, encompassing
documents and publications on the effects of water resources
development projects, such as man -made lakes, irrigation
networks, etc., on health in the widest sense. More than 850
citations. Author arrangement. No index or annotations.

Dregne, H.E. (1976). SOILS OF ARID REGIONS. Elsevier
Scientific Publishing Co., Amsterdam. 237 p. (Developments
in Soil Science, 6)

Human and animal disasters resulting from droughts have
revealed the need to identify and characterize soil resources to
cope intelligently and effectively with problems of environ-
mental degradation. In this first and only comprehensive
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account of how aridity influences chemical, physical, and
biological soil properties, soils are classified according to the
U.S. Comprehensive Soil Classification System (7th Approxi-
mation), and are described at the great group level.
Information on the climate, vegetation, geology, and
geomorphology of each continent precedes the soil descrip-
tions. Australian, French, Russian, and FAO /UNESCO soil
classifications are also described briefly and compared with the
U.S. classification. Maps by continents.

Duffield, Christopher (1976). GEOTHERMAL TECHNO-
ECOSYSTEMS AND WATER CYCLES IN ARID LANDS.
University of Arizona, Tucson, Office of Arid Lands Studies,
Arid Lands Resource Information Paper 8. 202 p. $10.00.
Paper.

Large complex industrial systems, closely analogous to
biological ecosystems, may be called "technoecosystems,"
with implications for design, management, and comprehension
of industrial civilizations and their components. Rapidly
evolving technology for the exploitation of geothermal
resources (heat, fluids, and chemicals) is reviewed in this
context. Both established and planned systems in arid
developing regions and in Imperial Valley, California, are
presented as detailed case studies. This author believes that
ever -deeper geothermal resource exploitation threatens geo-
logical systems of ever -larger scale, with irreversible modifi-
cation and possible extinction. There is an annotated
bibliography of 400 citations.

Glantz, M.H., ed. (1976). THE POLITICS OF NATURAL
DISASTER: THE CASE OF THE SAHEL DROUGHT.
Praeger, N.Y. 340 p.

The section contributed by social scientists covers questions
that arise from international relief efforts for drought victims,
new approaches to long -term development and planning, and
the impact of western activities on traditional social systems of
the area. The section contributed by natural scientists
discusses the relationship between the climatic factor and the
population -food equation, agricultural and grazing conditions,
the impact of drought on public health care systems, and
weather modification. There are special chapters on dust and
technology transfer.

Instituto de Investigación de Recursos Naturales /Corporación
de Fomento de la Producción (1976). BIBLIOGRAFIA DE
RECURSOS NATURALES, 1974. Compilada por Centro de
Documentación IREN. Publicación 19. 130 p. Casilla 14995,
Santiago, Chile.

The latest in a series, beginning in 1965, covering natural
resources citations for Chile from 1945 forward. Coverage
includes climate, flora and fauna, forest, hydrology, minerals
and geology, soils, and marine. Some entries for tourism,
population, and economics of natural resources development.
There is an unusually helpful list of organizations and their
addresses, and interpretation of acronyms in use. This
compilation carries bibliographical information about 940
titles, together with location of copies in Chile. Author index.



International Geographical Congress, 23rd, Moscow. WORK-
ING GROUP ON DESERTIFICATION IN AND AROUND
ARID LANDS (1976). Problems in the development and
conservation of desert and semidesert lands. Pre -Congress
Symposium K26, Ashkhabad, USSR, July 20 -26, 1976.
Publication jointly sponsored by the IGU, UNESCO, and the
University of New South Wales, Kensington, NSW, Australia.
216 p.

Topics covered during this Symposium included climatic
factors in desertification, water resources of desert regions and
the consequences of their use and misuse, ecological aspects of
desertification and its control, including range management;
regional case studies of desertification (Egypt, Rajasthan,
Australia, Arizona, Sahel), urbanization and other
technological changes as factors in desertification, and finally
physiographic aspects of desertification.

IRRICAB: CURRENT ANNOTATED BIBLIOGRAPHY OF
IRRIGATION. (1976) Vol. 1, No. 1, October. International
Irrigation Information Center, c/o Volcani Center, POB 49,
Bet Dagan, Israel /POB 8500, Ottawa K1G 3H9, Canada. c
1976. ISSN :03 76- 508 3 .

Full bibliographical details, annotations, and an array of
keywords used to produce the comprehensive index. A model
bibliography on a selected subject covering irrigation water,
farm irrigation systems, climate and irrigation, irrigated crops,
irrigated soils, effects of irrigation on environment, equipment
and agrochemicals, and resource data and planning.

Jones, William I. (1976). SOCIALIST MALI AND HER
NEIGHBORS. Three Continents Press, 4201 Cathedral Ave.,
Washington, D.C. 20016. 422 p. Maps. ISBN 0 914478 710
(Paper, $10.00).

Malian economic policy, focusing on the Five -Year
Economic and Social Development Plan (1961 -1966), is the
subject of pt. i, including a comparison of nine West African
plans, followed in pt. 2 by a review of problems that arose in
trying to realize the intentions spelled out in the plan. The
author believes that whatever failure resulted of this attempt
at radical transformation as an instrument of planning had its
crucial roots in the leaders' tragic misunderstanding of the
essential Mali - its villages.

KIDMA: ISRAEL JOURNAL OF DEVELOPMENT, No. 9
(1976). P.O. Box 13130, Jerusalem 94385, Israel. Subscrip-
tions $9 US cy, airmail $15.

Published by the Israel Chapter of the Society for
International Development in cooperation with several Israeli
institutions of higher education, and dedicated to questions of
social and economic development in LDCs. The current issue
has articles on "Israel: Housing Laboratory for the Developing
Countries," and "Solar Energy and the Improvement of the
Environment." Earlier issues has carried such articles as one on
"Desert Research in Israel," and "Contribution of Animal
Studies to the Health of Man in the Desert" [reprints are
available] . Number 9 has an insert in French of resumes of
principal articles.

MOSAIC, Vol. 8, No. 1, Jan. /Feb. 1977. 52 p. National
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Science Foundation, Washington, D.C. 20550. [Order from
Superintendent of Documents, U.S. Government Printing
Office, Washington, D.C. 20402. Price: $1.45.]

This special issue of NSF's MOSAIC bimonthly journal is
devoted entirely to "The Study of Aridity." Its contents
include sections on climate, weather, aridity; life at the
desert's edge; the biology of aridity; the American experience;
modest technologies; as well as two generalized overviews, one
on the major deserts of the world, the other on "The Land of
the Empty Bucket." In the introduction the editors remind us
that " ... an argument can be made for the focal place of
aridity -related research in any design of the world's foreseeable
future."

Rapp, Anders, H.N. Le Houérou, and B. Lundholm, eds.,
1976. CAN DESERT ENCROACHMENT BE STOPPED? A
study with emphasis on Africa. Swedish Natural Science
Research Council, Ecological Bulletin 24, in cooperation with
UNEP and the Secretariat for International Ecology, Sweden
(SIES). 241 p. [Order from NFR Editorial Service, Box
23136, S -104 35, Stockholm; no price given.]

This handsome exposition attempts to put man and his
activities into an ecological context, and outlines the causes of
desert encroachment and the remedies possible. In addition to
general sections on such problems as domestic animals in arid
ecosystems, energy problems in arid countries, rehabilitation
of degraded arid lands, grazing practices, etc., there is a series
of regional studies and proposals for development for Iran,
Syria, Tunisia, Mali, Sudan, Kenya, and Botswana.
Bibliographies.

Sandford, Stephen (1976). THE DESIGN AND MANAGE-
MENT OF PASTORAL DEVELOPMENT: HUMAN
PASTORAL POPULATIONS. Overseas Development Institute,
10 -11 Percy Street, London W1P OJB, ODI Pastoral Network
Paper 2 c. 53 p. (1976) PASTORALISM UNDER PRESSURE.
ODI Review 2:45 -68.

St. George, George (1974). SOVIET DESERT AND
MOUNTAINS. With photographs by Lev Ustinov, Novosti
Press Agency, Moscow. Time -Life International (Nederland),
B.V. 184 p. Maps.

Stow, D.A.V., J. Skidmore, and A.R. Berger, 1976.
PRELIMINARY BIBLIOGRAPHY ON GROUNDWATER IN
DEVELOPING COUNTRIES, 1970 -1976. Association of
Geoscientists for International Development (AGID), Geo-
sciences in International Development, Report 4. 305 p.
Contact: AGID, c/o Department of Geology, Memorial
University, St. John's, Newfoundland, Canada, A1C 5S7.

Provides a guide to recent work on the subsurface water
resources of developing countries. It contains reference to
1574 items, dealing at least in part with groundwater,
published in 1970 or later, and related directly to developing
countries. Includes indexes by country and by subject. The
compilers emphasize the fact that this is a preliminary attempt
to draw together the information presented, and they ask for
comments and suggestions. Arid coverage goes from
Afghanistan to the Yemen Arab Republic and everywhere in
between.



U.S. Central Intelligence Agency produces shaded relief maps
of such countries as Egypt, Chie, and the USSR.- They are
available from the Government Printing Office, Washington,
D.C.: 20402, for $0.70 to Si 0G.;Insets cover such topics as

.

population, economic activity, vegetation, and adminis-
trative divisions...

. Defense . Mapping Agency issues several series of
multicolored topographic sheets for $1.85 ' each. 'Such series
include Middle East Briefing Map, series 1308 at a scale of
1:1,506,000, and Africa, series 2201 at a scale of

1 2;000,000 covered in 36' sheets Available from the
..Agency's Topographic Center, Attention 55520, Washing-
ton, D.C. 203I:5

Bartholomew, Inc., sells colored Maps for $2.95 of such areas
as A `rica. Europe,- Middle East, Japan, USA. Elevation is
shown by hypsometric tints. Available through' American
Map Co., 3 West "61st Street, New York, N Y. 10023.

-Information from UA Map News Monthly,`
Vol. 8, No 3, November 1976

INTERNATIONAL : VISITORS . TO OAL

AUSTRALIA
Dr. R.W. Young, Department of Geography, University o
Wollongong New South Wales January 4, 1977

CHILE
Raul A Sanchez U, Jefe de. Proyecto, Instituto de.
Investigación de Recursos Naturales, Santiago. December 15,
1976

Eduardo Silva Aracena, Sub- Gerente de Desarrollo Agricola, ::..
Corporación de Fomento de -la_ Producción (CORFO),
Santiago December 15, 1976

HUNGARY:: .

Dr. David : Laszo, I1-lead, ' Water. Resources Development....
Division, National Water Authority : November 22¡ 1976

ISRAEL
Dr. Zeev : Rotem, Executive Di-
rector,' US Israel . Binational

:'Science Foundation, visited in
mid- September with UA Presi:
dent John P :Schaefer,' himself a
member of the Governing Board
of the Foundation; with the
-OALS, and with the University's
.Negev : Committee .:`:[see Arid

ands Newsletter, No. 4]

M Ah Krissiamba, Assistant Librarian, Comité. I.nterafr>:cain ::
d'Etudes Hydrauliques, Ouagadougou met with OALS staff in :

the ' company of Ms. Emily Candelmo, Librarian, TAMS; the-.
engineering ::firm (N.Y.) which sponsored -M.. KrissiainlZ4:
library education in the U.S. Shown here with' OALS
Iriformatioh Specialist Mary Michael

ofce
of
Qrid

and-..

EMEXICO
i

Professor L. Chavez Valles,
Chapingo:

Escuela National dé Agricultura,

M(IROCCO
hI flamid 'Narjisse, ëä, Department of Animal Science,

...

.Ecole Nationále;d'Agriculture, Meknes, December 27, 1976

M. Ismael. Ouedraogo, Direction de l'Aménagement Forestier,
Ministère de l'Environment et du Tourisme, Ouagadougou.
November: 1 7,1976
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