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EDITOR'S PREFACE
 

recent information on worldwideThis bibliography is a selection of largely 

a greatly expanded listing from that which accompanied a paper on 
dese rtiflcation, 
the subject first published by the University of Arizona's Office of Arid Lands 

It has been compiled and edited for the 23rd International Geo-
Studies in 1973*. 

more particularly for the Pre-Conferencegraphical Congress, Moscow, 1976, 
Meeting of the IGU Working Group on Desertification in Ashkhabad, July 1976, 

undertaken in the summer of 1975. 
since it was under its aegis that the task was 

The Working Group came into being at the IGU's Montreal Congress, 1972, 

to the former Commission on the Geography of Arid Lands. Its 
as a successor 

of environmentalstated aim was "to collect evidence on the nature and causes 

changes constituting an extension of deserts into marginal areas or an intensifica-
Two subsequent field meetings of 

tion of desert conditions within arid regions." 


the Working Group were held: in Alice Springs in the early winter of 1974; and in
 

in the early fall of 1975. When the Editor was co-opted to
Cambridge, England, 

on con­
the Working Group, it was agreed that she would depend to a large degree 

tributions from various regional collaborators for coverage of specific areas. 

many of whom are also authors of the brief intro-
Those persons are listed here, 
ductory remarks which precede most sections of the bibliography itself: 

Ronald F. Peel, University of BristolWorldwide: 
Grove, Cambridge University (English)Saharan Region A. T. 

Monique Mainguet, Reims University (French)and Sahel: 
)Horst Mensching, University of Hamburg 
) (German)F. N. Ibrahim, University of Hamburg 

Wolfgang 	 MIeckelein:, University of Stuttgart ) 

Leonard Berry, Clark University, WorcesterEast Africa: 
Peter D. Tyson, University of WitwatersrandSouthern Africa: 
Peter Beaumont, University of DurhamMiddle East: 

Michael Petrov, Leningrad University
USSR: 

Iowa State UniversityPakistan: Mushtaqur Rahman, 

India: H. S. Mann, Central Arid Zone Research
 

Institute, Jodhpur
 
J. A. Mabbutt, University of New South WalesAustralia: 

South America: Hans J. Schneider, University of New South Wales 
Wilson, University of ArizonaNorth America: Andrew W. 

.Manyof the Regi:onal Organizers have been assisted by local correspondents, who
 

are in effect Corresponding Members of the Working Group.
 

Sherbrooke, W. C. / Paylore, P. (1973) World Desertification: Cause and
 

Effect. A Literature Review and Annotated Bibliography. University of
 

Office of Arid Lands Studies, Arid Lands Resource Information
Arizona, 

Paper 3. 168 p.
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The following framework was suggested to the regional contributors 
early in the project, as a guide to selection of references. While not all items 
are represented in each gathering, the presence of citations dealing with any of 
these concepts can be determined from the Index for each region. 

A. Natural Trends: 

1. Climatic changes in the historical period 
2. Hydrologic changes 
3. Changes in landforms due to the action of water 
4. Changes in landforms due to the action of wind 
5. Changes in soils 
6. Changes in natural vegetation 

B. Man's Influence on the Processes of Desertificatlon: 

1. Agriculture, 	 dryland or irrigated 
2. Pastoralism, rural settlement, and nomadism 
3. Forestry, with emphasis on collection of fuel 
4. Urbanization 
5. Population changes 
6. Mining (including oil and gas) and pipeline construction 
7. Transportation, including construction of roads, railways, 

airfields 
8. Tourism and 	recreation 

C. Preservational Measures: 

1. Studies of status and trend of the environment 
2. Regional assessments of natural resources 
3. Studies of natural hazards 
4. Establishment of natural parks and reserves 
5. Other controls of land use 

D. Preventive and Remedial Measures: 

1. 	 Climate: climatic stress, rainmaking, evaporation suppression, 
shelterbelts 

2. 	 Water supplies: inventories of water resources, water balance 
or hydrologic cycle, improvement of supplies for drinking, 
stock or irrigation; water harvesting schenes 

3. 	 Erosion control: stabilization of dtnes and drift sands, monitoring 
of processes, me;tsures against water and wind erosion 

4. 	 Improvement of desert vegetative cover: sturveys of the extent of 
degradation, range and grazing studies, revegetation of bare 
areas, 	 pasture improvement, afforestation 

pastoral, dryla nd / irrigate(I agrictilturc5. Control of land use: 
6. 	 Control of population and settlement: nomads, niral settlement, 

urban planning, communieations 
7. 	 Development of alternative resources: regional d(el(lopment, 

mining, industry tourism, recreation, health care 

It was also suggested that we attempt to keep within a tineframe of the past decade. 

This was done to a large extent, but earlier papers of a classic nature are still inclt,"'t 

where 	It is generally agreed that their presentation has not been Improved upon. 
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Because of the massive Infusion of bibliographic information, which 

must have appeared to be brutal editorial cuts) still
(even with what, at times, 

we 	have 
far exceeds the total number of references nvisaged when we began, 

we have handled some of the informa­
had to be arbitrary in the manner in which 

to display the
have departed radically from the format employed

tion. Where we 
we 	have appended an 

greatest percentage of information, such as the USSR, 

explanation following the regional contributor's Introduction. We have included 

our own Arid Lands Information System (ALIS)
several hundred documents from 
to enhance the coverage submitted by our regional colleagues. 

at Arizona to bring these hundreds of references into
Much work was done 

the format required by our computer program. Many references were dropped 

because of lack of adequate information to identify and locate copies should users 

For those without the services of skilled documentalists and/or biblio­
so 	require. 

it has always seemed to us that our meticulous and some­
graphers to call upon, non of
times fussy insistence on full bibliographical information is the sine qua 

while much of the documentation in this biblio­
good bibliography. In this respect, 

believe that the smallest percentage humanly
graphy' was very difficult indeed, we 

our staff. We trust, therefore,
possil)le is included that has not been verified by 

users will find the full documentation more readily
that because of this care, 

accessible than they would otherwise.
 

was done from the Thesaurus of Arid LandsIndexing (except for the USSR) 
Terminoloy (cl 974), developed and usod by the Office of Arid Lands Studies for 

its computerized data bank; and to make the use of the bibliography less cumbersome, 

subject keywords and authors appear as computerized lists following each section. 
was sorted out into ten overall categories, and

The documentation from the USSR 

no indexing of individual citations was undertaken.
 

to 	eliminate all references that did not contribute to
An 	effort was made an 

understanding of the phenomenon of desertification itself, rather than to permit the 

to become a general arid lands compilation. That %vedid not always
bibliography 
succeed must be attributed not only to our inability to distinguish at times, but also
 

as to exactly

to 	the disagreements and confusion existing among dsert experts 

who miss their favorite citations ­
what constitutes desertification. For those users 
their own or othera - we ask you to take this constraint into account. 

The d(litor takes full responsibility for the choice of references carried, 
I hope the latter will be outweighed

and for all shortcunings of coverage or format. 
h,. 	 fhe work's overall usefulness at this critical time in the world's understanding
 

a blologici ant. physical proc.ess that is affecting the lives of millions.
oi 
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SOUTH AMERICA
 





Professor Hans J. Schneider* 
Department of Geography 
University of 	New South Wp1es 
Kensington, N. S. W. 203o 
Australia 

SOUTH AMERICA 

The arid regions of South America occupy a relatively small proportion of
 
the continent, about twenty percent, from the extreme Atacama to the semiarid
 
regions of Brazil, Argentina, and Chile. The major part of these arid lands is
 
concentrated in a great diagonal across the continent. A second important semi­
arid area is found in northeastern Brazil, and a much smaller island of aridity
 
occurs on the Atlantic coasts of Colombia and Venezuela.
 

1) Extreme arid conditions prevail along the Peruvian and Chilean
 
coasts and in inland areas from a few degrees south of the equator to about 270 S.
 
Des'3rtiflcation problems are particularly acute in and around irrigated valleys

and other settled areas. Increased mining activities and a growing urban popula­
tion are causing considerable stress on the natural environment, particularly in
 
connection with the need for water.
 

2) Toward the southeast of the Peruvian-Chilean deserts, arid and 
semiarid lands extend diagonally across the Andes into the highlands of Peru and 
Bolivia, the arid regions of northwestern Argentina, and the semiarid margin of 
the Pampa. Semiarid lands in Patagonia extend to the Atlantic coast near the 
southern tip of the South American continent. Rainfall is highly variable over 
much of this large area, adversely affecting agriculture and livestock activities. 

3) The semiarid region In north central Chile, south of the Atacama,
suffered greatly from recent drought. Considerable losn of livestock and cropland
led to population emigration, and water had to be rationed, thus restric 4 ng indus­
trial activities and causing hardship for urban populations as well. Desertification 
impact on the natural environment was considerable, and the rate of recovery under 
more favorable conditions could be slow. 

* Many institutions and individuals contributed to the South American section of 
this bibliography. Particularly valuable was the help of the following colleagues
who accepted responsibility to act as local correspondents, thus making possible 
this compilation: 

Argentina: Moira B. Alessandro 
Marta E. Quiroga
 
Dr. Virgilio Roig
 

Brazil: Dr. Manuel Correia de Andrade
 

Chile: 	 Dr. Orlando Pena
 
Prof. Herman Zepeda
 

Peru: 	 Dr. Efrain Orbegozo 

Venezuela: 	 Dr. Jesus A. Aguilera 
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over seven4) In northeastern Brazil a large semiarid area extends 
states, some 1.4 million sq km in all. This region suffers from irregular pre­
cipitation and recurring drought, interspersed with more humid periods. During 
a drought little rain falls over a period of several years, severely affecting the 
largely rural life of the region. The peasant sector has been hardest hit by these 
droughts, and several million persons have been forced to migrate in the last few 

Research into a wide range of problems related to desertification hasdecades. 
been carried out, and some progress has been made, part -ularly on meteorological 
aspects of drought in the region. 

5) Research into the problems of the arid and semiarid Atlantic littoral 
of Colombia and Venezuela has progressed, especially in meteorological and clima­
tological aspects. 

Research into the specific problems of arid regions has been carried out for 
many years in the major areas listed above, mainly wheie aridity or semiarid con­

ditions prevail throughout, such as the coastal deserts of Peru and Chile and the 
More recently, particular attention is being given to desertifica-Argentine Pampa. 

tion in marginally arid regions which can be linked to increased prospecting and ex­
ploitation of natural resources, population growth, and regional development efforts. 
Combined effects of these events have intensified environmental stress, particularly 
in the marginally arid areas. This illustrates the need for more specific research 
in regions such as the semiarid Pampa of Argentina, the drought polygon of north­

all of which have suffered desertific-a­eastern Brazil, and the Norte Chico of Chile, 
tion in different forms and degrees in recent years. 

It is hoped that the following list of references on desertification and related 

topics will be uieful to researchers, giving as it does some indication of current 

trends of investigations into desertification in South America. A large prnportion 
appears to confirm theof descriptive papers, basic and informative in character, 

necessity for more specifically oriented work on the causes and effects, extension 
and importance of environmental changes in the arid and semiarid regions of South 

Although a major obstacle for research in the area - the lack of reliableAmerica. 
is being overcone through the combined efforts of individualsbasic information ­

and governmental agencies, far greater attention to desertification will be required 
in the near future, considering the tremendous increase in pressure on a difficult 
and fragile environment, already suffering from centuries of exploitation and neglect. 
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SOUTH:' AMSRICA 
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ARGENTINA 

ABITbOL, J. 

1964 

BRETZ INFORMACION SOBRE LA DESERTIZACION PROGEESIVA EN LAS PROVINCIAS DRCATAMARCA Y LA BIOJA (NOTE ON THE PROGRESSIVE DESERTIFICATION IN CATAMARCA 
AND LA RIOJA PROVINCES, ARGENTINA).
 

TDIA BUENOS AIRES, SUPLEMENTO 13:121-122.
 

OF THE 20 MILLION HECTARES IN CATAMARCA AND LA RIOJA, 70 PERCENT IS COVERED

BY MOUNTAIN RANGES AND 30 
PFRCENT IS CLASSIFIED AS ARID AND DESERT LOWLANDS.

BOTH CONTINUOUS FOREST CLEARING AND INCREA3E IN GOAT POPULATION ARE RESPONSIBLE

FOR DESERTIFICATION. 
 THE PAPER DISCUSSES A NUMBER OF TECHNICAL AND ORGANIZA-

TIONAL MEASURES TO ATTACK THE PROBLEM OF DESERTIFICATION, INCLUDING LEGISLATION
 
AND POLITICAL, SOCIAL AND ECONOMIC ASPECTS.
 

LA RIOJA PROVINCE/DESERTiFICATION
 

2 

ANIGO, A. 

1965
 

EL SOBREPASTOREO DR LA REGION PATAGONICA, CAUSAS QUE LO ORIGINAl Y
 
SOLUCIONES QUE SE PROPONEN (OVERGRAZING IN PATAGONIA, ITS CAUSES AND
 
PROPOSED REMEDIES).
 

ARGINTENA, CONSEJO NACIONAL DE DESARROLLO, BUENOS AIRES, PROTECTOS
 
ESPECIALES 14:16-54. 

OVERGRAZING/PATAGONIAN DESERT
 

3
 

ANDERSON, DoL./DEL AGUILA, J.A/BRNARDON, A.E. 

1970
 

LAS FORMACIONES VEGETALES EN LA PROVIlCIA DR SAN LUIS (THE VEGETATION
FORMATIONS IN SAN LUIS PROVINCE, ARGENTINA). 

REVISTA.Dz INVESTIGACIONES AGROPFCUARIAS, SER. 2, BIOLOGIA Y 
PRODUCCION VEGETAL 7(3):153-183. 

FORMATIONS DESCRIBED AND MAPPED ARE: 
 SANDT GRASSLAND, CALDEN FOREST,

ALGARROBO OPEN FOREST, CREOSOTE BISH AND CHANAR BRUSHLAND, QUEBRACHO
BLANCO AND ALGARROBO FOREST, AND SIERRAN GRASSLANDS AND FORESTS. 
SPECIAL EMPHkSIS IS GIVEN TO GRASSES. 

OAL.q/ARGEITINA/MONTE/SAN LUIS 
PROVINCE/VEGETATION TYPES
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A O311OUS 

19621 

LA, SEQUIA El LA REGION PANPIANA HUMIDA; PREVENCION T CONTROL DI SS 
BFICTOS (DROUGHT IN THE flUMID PAMPA: PREVENTION AND CONTROL OF ITS
 
CONSEQUENCES).
 

INTA, ESTACION EXPERIMENTAL AOROPECUARIA, ANGUIL, HISCELAYEA 5. 9 P. 

DROUGHTS/PLAINS
 

5 

ANONYMOUS
 

1963 

ACCION PERHAVEETZ PARA COTEINB LA SEQUIA T LA ARIDEZ. 

INTA, BUENOS AIRES, HISCILANIA 9. 12 P.
 

D1O UGHTS/ARIDITY
 

6 

ANONYMIOUS 

1967 

STDDIO AGROECONORICO DEL AREA DE SEQUIA INTENSA (AGROECONOBIC STUDY OF 
TEl AREA AFFECTED BT INTENSE DROUGHT). 

ARGENTINA, MIIISTERHO 03 ECONOMIA T ASUNTOS AGRARIOS, LA PANPA,

SUBSECRETARIA DE ASUNTOS AGRARIOS. SANTA ROSA. 22 P. 

DROUGHTS/AGBICULTURE/ECONOSIC IMPACT
 

7 

ARENA, A./OUINAZU, J. 

1940 

LA EROSION EOLrCA DE LOS SfELOS E EL CENTRO-OESTE DR LA REPUDLICA 
ARGENTINA (WIND EROSION OF SOILS IN THE CENTRE-WEST OF AROENTINA). 

ARGENTINA, HINISTERIO Dl AG3ICULTURA I GANADERIA, BUENOS AIRES, HISCELANNA 65. 
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DROUGHT CONDITIONS AFFECTED A LARGE AREA OF ARGENTINA DURING THE DECADE 1929 ­
1938, ESPECIALLY THE WESTERN AND SOUTHWESTERN PART OF BUENOS AIRES PROVINCE, 
THU LA PAFPA TERRITORY AND THP SOUTHEAST OF CORDOBA, SAN LOIS, LA RIOJA, 
CATAMARCA AND SANTIAGO DEL ESTERO. THIS PAPER IS THE RESULT Of A FIELD SURVEY
 
OF THE DROUGHT AREA AND THE SEVERITY OF WIND EROSION. AFTER EXAMINING POSSIBLE
 
NATURAL AND HUMAN CAUSES OF EROSION, THE AUTHORS DISCUSS A WIDE RANGE OF
 
REMEDIAL MEASURES.
 

WIND EROSION/SOIL EROSION/DROUGNTS/ENVIBONMENTAL IMPACT/LAND RECLAMATION/ 
SOIL CONSERVATION 

a 

ARIAS, A.M.
 

1973
 

LA ARGENTINA SECA: RESERVA Y MANIEJO DEL AGUA (DRY ARGENTINA: WATER
 
RESERVE AND MANAGEMENT).
 

AGE0 NUESTRO (BEUNOS AIRES) 150/73. 8 P.
 

DISCUSSES PROBLEMS OF THE 4RTD AND SEMIARID ZONES IN ARGENTINA: LOW
 
PRODUCTION, ECONOMIC IMBALANCE, DEFICIENT INTERNAL ORGANIZATION, DETERMINING
 
A LOW LEVEL OF DEVELOPMENT COMPARED TO THE REST OF THE COUNTRY. THE
 
INTEGR"t!ON OF THE SEMIARID ZONE, ITS SOILS, WATER RESOURCES AND UTILIZATION,
 
IS Dr, .SSED IN GREATER DETAIL.
 

WATER MANAGEMENT/WATER RESOURCES/WATER CONSERVATION/SOIL TYPES/WATER
 
UITILIZATION
 

9 

BAUMGARDNER, H.F./FLAVVERY, R.O./RIOS, N.A. 

1966 

THE ARGENTINIAN SITUATION: EROSION, A NATIONAL HAZARD: CONSERVATION#
 
AN URGENT NEED.
 

CONGRESO PANAMERICANO SOBER CONSERVACION DEL SUELO, IST, SAO PAULO,
 
BRAZIL, P. 93-99.
 

EBOSION/CONSERVATION/SO!L CONSERVATION
 

10 

BERGNANN, J.P. 

1971
 

SOIL SALINIZATION AND WELSH SBTTLBMBNT IN CHUBUT, ARGENTINA. 

CAREIES DR GEOGRAPHIN DS QUEBEC 351361-369o SWRA V72-06714o 
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TN JULT 1865 A BAND OF 153 WELSH SETTLERS LAVDED ON THE SHORE OF
 
HUDBUT, LOCATEP IN THE ARID PATAGONIAN REGION OF ARGENTINA. THEY
 

SOON DISCOVERED THE POTENTIAL FOR CROP IRRIGATION FROM THE CHUBUT
 
RIVER. UNFORTUNATELY, THEIR LARGELY URBAN BACKGROUNDS FROM HUMID
 
WALES LEFT THEM LITTLE PREPARED TO DEAL WITH THE COMPLEXITIES OF ARID
 
REGION IRRIGATION SYSTEMS. THE CANAL SYSTEM WAS POORLY CONSTRUCTED,
 
THE FIELDS WERE POORLY LEVELED AND IRRIGATION WATER APPLICATION AND
 
DRAINAGE WERE INADEQUATELY CONTROLLED. BY THE TURN OF THE CENTURY,

SOIL SALT ACCUMULATIONS BEGAN CURTAILING AGRICULTURAL PRODUCTIVITY.
 
THE MAJOR REASONS FOR THE RISES IN SALINITY WERE CANAL SEEPAGE AND
 
CROP OVERWATERING COMBINED WITH A HIGHLY SALINE GROUNDWATER. THE
 
WELSH FARMERS HAVE CONSISTENTLY REFUSED TO IMPROVE THEIR DRAINAGE
 
FACILITIES AND WATER APPLICATION PRACTICES. THEY HAVE VIEWED LOCAL
 
DRAINAGE PROBLEMS AS THE RESPONSIBILITY OF THE MUNICIPALITIES. OF
 
THE 41,000 HECTARES ORIGINALLY IRRIGATED ONLY ABOUT 18,000 HECTARES
 
ARE LEFT IN CULTIVATION. RECLAMATION PROJECTS IN THE REGION WILL
 
PROBABLY BE LIMITED BY THE LOU ECONOMIC VALUE OF CBle PRODUCTION IN
 
THE CHUBUT VALLEY. (OALS)
 

OALS/IRRIGATION PRACTICES/SALINE SOILS/ARID LANDS/DRAINAGE/SOCIAL
 
ASPECTS/CROP RESPONSE/CANALS/SEEPAGE/GROUNDVATER/DAMS/ARGENTINA
 

11
 

BONFILS, C.G. ET AL
 

1959
 

SUELOS Y EROSIUN EN LA REGION PAMPEANA SENIARIDA (SOILS AND EROSION IN THE 

SEMIARID PAMPA). 

REVISTA DE INVESTIGACIONES AGRICOLAS (BUENOS AIRES) 13(4):322-396.
 

SURVEY OF EROSION IN THE PROVINCES OF BUENOS AIRES AND LA PAMPA. CONTAINS
 
MAP SHOWING DIFFERENT DEGREES OF EROSION IN THESE REGIONS.
 

SOIL EROSION/EROSION/PLAINS
 

12
 

BURGOS, J.J. 

1963
 

EL CLIMA DE LAS REGIONES ARIDAS EN LA REPUBLICA ARGENTINA (THE CLIMATE OF
 
THE ARID REGIONS OF ARGENTINA).
 

DEVISTA DE INVESTIGACIONES ARGICOLAS (BUENOS AIRES) 17(4):385-405.
 

ATMOSPHERIC AND GEOGRAPHIC FACTORS OF ARIDITY IN ARGENTINA ARE ANALYZED.
 
THORNTHWAITEOS HYDRIC INDEX (1948) IS USED TO ESTIMATE EXTENT AND INTENSITY 
OF ARIDITY. THE RESULTING CLIMATIC CLASSIFICATION TOGETHER WITH A 
CONSIDERATION OF THE VARYING LENGTH OF THE FROST-FRFE PERIOD IS PROPOSED 
AS SUITED FOP AGRICULTU.JAL AND PASTORAL UTILIZATION. THIS METHOD WHEN 
EXTENDED TO THE ENTIRE COUNTRY SHOWS THAT 81 PERCENT IS AFFECTED BY VARYING
 
DEGREES OF ARIDITY.
 

CLIMATE/ARID LANDS/ARIDITY INDEX/THORNTRWAITE, C.V./LAND USE
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DE TINA, A. L. ET AL
 

1966 

DIFUSION GEOGRAFICA DE CULTIVOS INDICES EN LA PROVINCIA DE CORDOBA Y 
SUS CAUSAS (GEOGRAPHIC DISTRIBUTION OF CROP-INDEXES IN CORDOBA 
PROVINCE AND ITS CAUSES). 

ARGENTINA, INSTITUTO DE SUELOS Y AGROTECNIA, PUBLICACION 102. 45 P.
 
HGA 19.2-53
 

RESULTS OF AN AGROECOLOGICAL SURVEY AT 176 LOCATIONS ARE DISCUSSED
 
AND PPESENTED ON MAPS OF CROP-INDEXES FOR 18 CROPS (CACAO, PINEAPPLE, 
BANANA, ETC.). TABULATED TEMPERATURE-PRECIPITATION VALUES AND
 
ALTITUDES OF 570 STATIONS WERE USED TO DELINEATE 21 AGROCLIIATIC 
DISTRICTS SHOWN ON A MAP. THE 112 CROPS THAT CAN BE GROWN IN THE 21
 
DISTRICTS ARE LISTED. THE SIGNIFICANCE OF THE 18 CROP-INDEXES (SHOWN

GRAPHICALLY) AND THE AGROPCOLOGICAL CONDITIONS OF THE PROVINCE ARE
 
DISCUSSED. A MAP OF MEAN AN.UAL PRECIPITATION OF THE PROVINCE IS 
GIVEN WHICH TOGETHER WITH THE TABULATION FOR THE 570 STATIONS
 
PARTIALLY FILLS A GAP IN THE CLIMATOLOGICAL LITERATURE OF ARGENTINA
 
AND OF SOUTH AIERICA. ENGLISH SUMMARY P. 44.
 

CORDOBA PROVINC!/ARGENTINA/MONTE/CLIMATIC DATA/CROP PRODUCTIONi
 
AGRONOMY/ECOLOG Y/OA LS
 

14
 

GALIARIrI, A.G. 

1965
 

INVESTIGACION 50UE LA EXISTENCI5 DE POSIBLES CAMBIOS DE CLIMA EN 
LA
 
PATAGONIA (STUDY OF POSSIBLE CLIMATIC CHANGES IN PATAGONIA). 

ARGENTINA, CONSEJO NACIONAL DE DESARROLLO, BUENOS AIRES, PROTECTOS
 
ESPECIALES 14. 25 P.
 

PATAGONIAN DESERT/CLIMATIC CHANGE
 

15
 

GALMARINi, A.G./RAFFO DEL CAMPO, J.M.
 

1968
 

CONDICIONES DE ARIDEZ Y HUIEDAD DE LA REPUBLICA ARGENTINA (CONDITIONS
OF ARIDITY AND HUMIDITY IN ARGENTINA). IN INTERNATIONAL CONFERENCE ON 
WATER FOR PEACE, WASHINGTON, D.C., MAY 23-31, 1967. 

WATER FOR PEACE 4:481-493. MGA 21.8-342.
 

GIVES THE BASIC CONCEPTS AND DEFINITIONS OF ARID, SEMIARID, AND HUMID 
ZONES, AND DESCPIBES THE IMPORTANCE OF THE WATER BALANCE, REPRESENTED 
BY THE RELATIONSHIP BETWEEN PRECIPITATION AND LOSSES OF WATER THEOIGH 
EVAPORATION. BY APPLYING THE VARIOUS METHODS CHARACTERIZING THE 
ARIDITY INDEX, THE AUTHORS ARRIVE AT A DETERMINATION OF THE VARIOUS 
ZONES. THE ISOGRAMS THAT FOPm THE BOUNDARIES OF EACH APE GIVEN IN A 
SERIES OF SEVEN MAPS THAT SHOW THE DRY REGIONS COMPRISING 63 PERCENT 
OF THE CONTINENTAL AREA OF THE COUNTRY AND THE HUmID REGIONS 37 
PERCENT. (OALS) 

CLIMATE/OALS/ARGENTINA/ARIDITY/ARIDITY TNDEX/HUMIDITY/WATER BALANCE/
 
MAPS
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16
 

GALHARI, A.s./RAFO DEL CAMPO, J.n./aolIOp A.
 

1968
 

POSSIBLE CHANGES IN THE CLIMATE OF PATAGONIA; OVER-
INVESTIGATIO4 OF 

GRAZING IN THE PATAGONIA REGION: ITS CAUSES AND PROPOSED SOLUTIONS. IN
 

INTERNATIONAL CONFERENCE ON WATER FOR PEACE, WASHINGTON, D.C.. MAY
 

23-31, 1967.
 

WATER FOR PEACE 2:721-728. MCA 21.8-522.
 

THERE IS REASON TO BELIEVE THERF HAS BEEN A GRADUAL CHANGE IN THE
 

REGION'S CLIMATE, AND THAT THE REDUCTION IN THE PPODUCTIVITY OF 

PASTURES IS DUE TO A DECFEASE IN PRECIPITATION AND CHANGES IN ITS 
AND TO AN INCREASE IN TEMPERATURE ANDTEMPORAL DISTRIBUTION 

EVAPORATION. A STATISTICAL ANALYSTS OF THE RECORDS FROM 25
 

PLUVIOMETRIC STATIONS SHOWED AN UPWARD LONG-TEFM TREND FOR MOST OF THE
 

STATIONS AND A DOWNWARD TREND FOR ONLY A FEW STATIONS GROUPED IN
 
WERE FOUND IN THF SHORT TERM TRENDSLIMITED AREAS. MARKED DIFFERENCES 

LAND,OF PRECIPITATION. IT WAS CONCLUDED THAT DECDEASE IN PASTURE 
INCREASED EROSION, AND OTHER RELATED PHENOMENA CANNOT BE ATTRIBUTED TO
 

CLIMATIC CAUSES. AN ANALYSIS OF OVERGRAZING AND OF ITS CAUSES LEADS
 

TO THE RECOMMENDATION THAT THE NUMBER OF SHEEP BE REDUCED BY 30 TO 49
 

PERCENT.
 

OALS/PATAGONIAN DESERT/ARGENTINA/CLIMATIC CHANGE/GRAZING/CLIMATIC
 
DATA/EROSION/LIVESTOCK/REGIONAL AN ALYSIS/CLIMATIC-VEGETAL
 
RELATIONSHIPS
 

17 

IPUCHA AGUERRE, J.
 

1962
 

EVALUACION DE LA EROSION MANTIFOR4E (EVALUATION OF SHEET EROSION).
 

IDIA (BUENOS AIRES), SUPLEMENTO 10:102-


NOTE ON THE ABSENCE OF MODERATE SOIL EROSION IN ARGENTINA IF A LOSS OF
 

25 TO 75 PERCENT OF THE A HORIZON IS TAKEN AS A CRITERION FOLLOWING U.S.A.
 
SOIL SCIENTISTS.
 

SHEET EROSION/SOIL EROSION
 

18
 

LUTI, R.
 

1967
 

ESTADO ACTUAL T RECUPERACION NATURAL DE LA VE3ETACION DE LAS ZONAS ARIDAS
 

T SIMIAPIDAS (PRESENT STATE AND NATURAL RECIP:,RATION OF VEGETATION IN THE
 
ARID AND SEMIARID ZONES).
 

1DIA (BUENOS ARI'VS), SUPLEMENTO 19:64-


DESCRIBES ATTEMPTS TO IMPROVE THP 4ATURAL VEGETATION IN FIVU EXPERIMENTAL
 

PLOTS IN RIO SECO, CRUZ DEL EJE AND POCHO.
 

VEGETATION/REVEGETATION/APID LANDS
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1973 

CONTRIBUTION A LIETUDE PHYTO-ECOLocrQuE Du CHACO ARGENTIN
 
(CONTRIBUTION TO PHYTOECOLOGICAL STUDIES OF THE ARGENTINE CHACO).
 

CENTRE DIETUDES PHYTOSOCTOLOGIOUES ET ECOLOGIQUES LOUIS EMBERGER,
 
NONTPELIER, DOCUMENT 58. 2 VOLS. VARIOUS PAGINGS.
 

GENERAL ECOLOGICAL FEATURES nF THE REGION ARE SUMrARIZED IN VOLUME 1.
 
TEXT AND MAPS COVER TRANSECTS 4ND SAMPLING POINTS, GEOGRAPHY, SURFACE
 
MATERIALS, GEOLOGY, ATMOSPHERIC PRESSURE AND TEMPERATURE,
PRECIPITATION, EVAPORATION, CLINATIC ZONES, GEOMORPHOLOGY, HYDROLOGY, 
SOILS, HUMAN POPULATIONS, LAND USE, AND PHYTOGEOGPAPHIC ZONES. IN 
VOLUME 2 CONCEPTS AND METHODS USED ARE OUTLINED, AND RESULTS ARE 
SUMMARIZED. DATA FROM RECONNAISSANCE AID QUANTITATIVE SAMPLING ARE 
PROCESSEC BY STATISTICAL AND FACTOR ANALYSES. PLANT SPECIES ARE 
CLASSIFIED ACCORDING TO THEIR ECOLOGICAL FUNCTIONS. CERTAIN SPECIES
 
AND GROUPS ARE ESPECIALLY GOOD INDICATORS OF PHYTOECOLOGICAL AND
 
PHYTOGEOGRAPHICAL ZONES. H!DLIOGRAPHIIES, DATA SUtrMARIES, AND MANY
 
TABLES AND FIGURES ARE INCLUDED. (OALS)
 

OALS/KWIC AE 6/MEIGS S023/MEIGS AB23/ARGENTINA/MONTE/CORDOBA PROVINCE/

JUJUT PROVINCE/LA RIOJA PROVINCE/SALTA PROVINCE/SANTIAGO DEL ESTERO/

TRANSECTS/GEOLOGY/AIR TErPERATURE/PRECIPITATION(ATMOSPHERIC)/mAPS/
 
EVAPORATION/CLIMATIC ZONES/GEOMORPHOLOGY/HYDROLOGY/POPULATIONS/LAND
USE/PHYTOGEOGRAPHY/DISTRIBUTION PATTERNS/ON-SITE DATA COLLECTIONS/
 
QUANTITATIVE SAMPLING/ANALYTICAL TECIHNIQUES/PLANT ECOLOGY/PLANT

DISIRIBUT!ON/BIBLIOGRAPHIES/SURVEYS/CLIATE/SEMIAPID CLIMATE/REGIONAL

GEOGRAPHY/PLANT INDICATORS/PLANT COMMUN ITI ES/ATMOZ PH ERIC PRESSURE/SOIL 
MAPS
 

20 

NOLINA, J.S. 

1967
 

L RBECONQUISTA DEL DESIERTO (THE RECONQUEST OF THE DESERT). 

CIENCIA E INVESTIGACION qBUENOS AIRES) 23( 1):49-501. 

DESERTS/RECLA4ATION 

21 

MONELLO, Jo
 

1955 - 1956
 

ESTUDIOS BOTANICOS EN LAS REGIONES ARIDAS DE LA ARGENTINA
 

REVISTA AGRONOMICA DEL NOROESTR ARGENTINO 1:301-370, 385-524;
 
2:79-152.
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A STUDY OF THE ANATOMY OF TRANSPIRING ORGANS, HABITAT, MORPHOLOGY,

AND VARIATIONI IN TRANSPIRING SURFACES OF 4 RESINOUS SPECIES OF THEMONTE, LARREA CUNEIFOLIA, LARREA DTVARICATA, LARRFA NITIDA AND 
ZUCCAGNIA PUNCTATA. INCLUDES HABITAT PICTURES, A DISCUSSION OF
 
XEROMORPHIC CHARACTERISTICS, AND A GOOD BIBLIOGRAPHY. 
 NOTES THAT L.
NITIDA WAS A PHREATOPHYTE AND THAT L. CUNEIFOLIA WAS FOUND IN THE
 
DRIEST PLACES (CLIMATIC AND EDAPHIC). PART 3 DEALS WITH THE

CONDITIONS OF SOIL MOVEMENTS (EROSION 
 PHENOMENA), EROSION AND
SEDIMENTATION IN NEUQUEN, NORTHWESTERN PATAGONIA. MANY METEOROLOGICAL
DATA ARE ANALYZED AND THEN THE ROOT-SYSTEM AND ROOTING HABITS UNDER 
THE EFFECTS OF EROSION IN DIFFERENT SHRUBS OF THE DESERT.
 

ARID LANDS/ASGENTINA/MONTE/LARREA/XEROPHYTES/PLANT MORPHOLOGY/PLANT
ECOLOGY/PLANT PHYSIOLOGY/ROOTS/EROSION/PATAGONIAN DESERT/
MICROENVIRO NMENT/OALS 

22
 

MORRIS, A.S.
 

1969
 

THE DEVELOPMENT OF THE IRRIGATION ECONOMY OF MENDOZA, ARGENTINA.
 

ASSOCIATION OF 
AMERICAN GEOGRAPHERS, ANNALS 59(l):97-115. SWRA
 
W70-01213.
 

THE AGRICULTURAL PATTERN MENDOZA,OF ARGENTINA, HAS TWO MAIN
ELEMENTS, AN EARLY-DEVELOPED REGION OF VINEYARDS AROUND MENDOZA CITY,

AND A REGION TO WEST, SOUTH, 
AND EAST WITH MORE CROP DIVERSITY AND
 
MODERN TECHNOLOGY. FOUR PRINCIPAL FACTORS 
CONTRIBUTE TO THE

DIFFERENCE 
BETWEEN THESE TWO, 1) CLIMATE; 2) THE CHRONOLOGY OF

AGRICULTURAL SETTLEMENT: 3) 
LAND TENURE; AND 4) THE MANNER OF WATER

PROVISION. THE MENDOZA CITY REGION IS ASSOCIATED WITH HIGHER
 
TEMPERATURES AND GROWING
LONGER SEASON THA4 THE PERIPHERAL REGION,
WITH EARLIER DEVELOPMENT OF IRRIGATED LAND, BACKWARD OFWITH FORMS 

LAND TENURE, AND WITH ONLY LIMITED USE OF WELL WATER TO AID RIVER
SUPPLIES. BOTH LAND TENURE AND WATER PROVISION ARE CHANGING FACTOPSWITH CONSIDERABLE IMPACT ON THE RATE OF AGRICULTURAL DEV.:LOPMENT. THE 
PROBABLE QUALITATIVE EFFECT OF TWO FURTHER CHANGES IN WATER SUPPLY,
HIGH DAMS, AND NEW WATER CONTROL LEGISLATION, IS COMPARABLE TO THAT OFWELL USE. BY CONTRAST, CANAL LINING AND RIVER DIVERSION ABE PRIMARILY

QUANTITATIVE ADDITIONS WITH LITTLE DEVELOPMENTAL EFFECT. 

LAND TENURE/TRRTGATION/MENDOZA PROVINCE/ARGENTINA/MONTE/ECONOMIC
 
DEVELOPMENT/LAND USE/OALS
 

23 

PARODI, L.R. 

1938 

PLANTAS PSAMOFILAS INDIGENAS, QUE PUEDEN SER CULTIVADAS PARA
 
CONSOLIDAR DUNAS.
 

JORNADAS AGRONOMICAS Y VETERINARIAS (UNIVERSIDAD DE BUENOS AIRES).
 
13 P.
 

A DISCUSSION OF NATIVE PSAMMOPHYTES, MOSTLY TRAILING GRASSES AND 
HERBS, WHICH CAN BE USED FOR DUNE FIXATXON, EVEN IN VERY DRY
 
CLIMATES.
 

ARGFNTINA/PATAGONIAN DESERT/MONTE/DUNES/SAND CONTROL/SAND DUNFS/

PSAMMOPHYTES/HERBS/GRASSES/LAND RECLAMATION/EROSION CONTROL/SOIL
 
STADILIZATION/OALS 
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24 

PIDNASt R.e.
 

1968
 

UNDERGROUND WATERS OF THE ARGENTINE REPUBLIC. 
IN INTERNATIONAL

CONFERENCE ON WATER FOR PEACE. WASHINGTON, D.C. 1967.
 

WATER FOR PEACE 2:954-962. RGA 21.9-629.
 

FOR A DISCUSSION OF THE CHARACTERISTICS AND DISTRIBUTION OFGROUNDWATER, THE COUNTRY IS DIVIDED INTO HYDROGEOLOGICAL PROVINCESWITH ANALOGOUS GROUNDWATER CHARACTERISTICS. 
SOME OF THE REGIONS THAT
SHOULD HAVE BEEN TREATED SEPARATELY ARE COMBINED WITH GEOLOGICALLYSImILAR ONES IN ORDER NOT TO EXCEED THE SPACE ALLOTTED TO THIS PAPER.
WITH THIS RESERVATION, SIX HYDROGEOLOGICAL PROVINCES ArE DESCRIBED:
1) THE PUNA, 2) INTERMOUNTAIN VALLEYS AND FOOTHILL PLiJONS, 3) CHACO
OF BUENOS AIRES OR OP THE PAMPA, Q) MESOPOTAMIA PROVInCE, 5) PATAGONIA

OUTSIDE THE ANDES, AND 6) PATAGONIA WITHIN THE ANDES. FRENCH AND
 
SPANISH SUMMARIES.
 

PATAGONIAN DESERT/HYDROLOG/GROUNDVATER/ARGENTINA/MONTE/OALS
 

25
 

PRGO, A.J./TALLAnICO, L.A.
 

1950 

RIPERIMENTACION DE TECNICAS DE CONSERVACION DE LOS SUELOS T DR LA HUMEDADN LA REGION SEMIARIDA ARGENTINA 
(EXPERIMENTS IN SOIL AND HUMIDITY CONSERVATION

TECHNIQUES IN THE SEMIARID REGION OF ARGENTINA).
 

M.A.G./INTA, INSTITUTO DE SUELOS Y AGROTECNICA, BUENOS AIRES, TIRADA INTERNA 
16. 22 P.
 

SOIL CONSERVATION/HUNIDITT/TECHNIOUES/SEHiarD CLIMATE
 

26 

PREGO, A.J.
 

1962
 

LA EROSION EOLICA EN LA REPUBLICA ARGENTINA (ZOLIC EROSION IN ARGENTINA). 

TITA, INSTITUTO DE SUELOS T AGROTECNICA, PUBLICACION 78. 17 P.
 

REFERS TO GENERAL PROBLEMS OF EROSION AND DESERTIFICATION IN ARGENTINA.
WIND EROSION, ITS CAUSES AND EXTENSION AND PREVENTIVE MEASURES ARE DISCUSSED
IN MORE DETAIL. 

ZOLIAN SOILS/SOIL EROSION/WIND EROSION/DESERTIFICATION 
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27 

13100o .J,/tIlL ALBERTI, F./PROHASKA, FJ. 

1964
 

FORSTACION DE NEDANOS E2 LA REGION PANPEANA SIMIARIDA (DUNE AFORESTATION 
I THE SEMIARID PAUPA). 

IDrA (BUENOS AIRES), SUPLEMENTO FORESTAL 12:73-82. 

AFFORESTATIOM/DUNES/PLAINS
 

28 

P3GO, AoJ. ET AL. 

966 

ESTABILIZACION DE .EDANOS MEDIANT! FORESTACION EN LA REGION PANPEANA SEMIARIDA 
(DUNE STABILIZATION THROUGH AFFORESTATION lN THE SEMIARID PAMPA). 

INTA, INSTITUTO DE SUELOS Y AGROTICNICA, PUBLICACION 100. 17 P. 

DESCRIBES DUNE FIXATION ATTE.PTS WITH PLANTATIONS OF POPOLUS EUROAMERICAN&
 
AND DELTOIDES !N THE PARANA DELTA.
 

AFFORESTATION/DUNES/SOIL STABILIZATION/PLAINS/POPULUS
 

29 

PIEGO, a.J. ET AL 

1971 

STABILIZATION OF SAND DUNES IN THE SEMIARID ARGENTINE PAMPAS. IN V.G. 
MCGNNIES, B.J. GOLDMAN AND P. PAYLORE, EDS., FOOD, FIBER, AND THE 
ARID LANDS, P. 369-392. 

UNIVERSITY OF ARIZONA PRESS, TUCSON. SVRA V72-03672.
 

APPROXIMATELY 75 PERCENT OF THE AREA OF ARGENTINA SUFFERS FROM 
ARIDITY, WHICH INTENSIFIES FROM EAST TO WST. THE WORST PROBLEMS OF 
WIND EROSION AND SAND DUNE INSTABILITY OCCUR IN THE SEMIARID PAMPAS 
WHICH COMPRISTS AN AREA OF ABOUT 22 MILLION HA. THIS REGION, BECAUSE 
OF GRAIN AND LIVESTOCK, IS OqE O? THE MOST IMPORTANT SOCIOECONOMIC 
REGIONS OF THE COUNTRY. RECORDS SHOW rHAT THE IRREVERSIBLE 
DESTRUCTION OF FERTILE LANDS HAS BEEN EXTENSIVE AND SERIOUS, WITH SAND
 
DUNES AS THE PERMANENT FOCI OF DESTRUCTION. AN ATTEMPT IS MADE TO
 
DESCRIBE SYNTHETICALLY TIlE ENVIRONMENTAL CHARACTERISTICS, THE RESEARCH 
ACCOMPLISHED AND THE RESULTS ACHIEVED SINCE AN INTENSIVE RESEARCH
 
EFFORT WAS BEGUN IN 1947. PASTURE ES7ABLISHMENT IS MORE COMPLICATED
 
THAN AFFORESTArION, BUT ACCOMPLISHES DU1NE STABILIZATION IN ONLY 3-6
 
MONTHS WHILE TREES NEED 2-3 YEARS. (OALS)
 

OALS/ARGENTINA/SEMIARID CLIMATE/SAND CONTROL/EROSION CONTROL/SAND

DUNES/SANDS/WIND ACTION/VEGETATION ESTADLISfHnENT/GRASSES/AFFORESTATION/ 
REFORESTATION/SEEDING/SALIX/ULMACEAE/EUCALYPTUS/DUNES
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30 

PIORASKA. F.J. 

1960 

IL PRODLERA DR LAS SEQUZAS EN LA REGION SEIARIDA PAHPEANA Y LA SEOIAACTUAL (THE DROUGHT PROBLEM IN THE SEMIARID PAMPA REGION AND THE PRESENT 
DROUGHT). 

ZDIA (BUENOS AIRES) 155:53:67.
 

PART OF ARGENTINAsS PAMPA CAN BE CLASSIFIED AS SEr.IARID ALTROGH MEAN

ANNUAL RAINFALL EXCEEDS 5C0 MM. 
 YEARS WITH RAINFALL DEFICIENCIES OCCUR
OVER 50 PERCENT OF THE RECORDED DATA AND DRY SPELLS 
DURING CRITICAL MONTHS
FOR AGRICULTURE ARE ALSO FREQUENT. 
 PRESENTS MAPS OF PRECIPITATIONS,

EVAPOTRANSPIRATION (POTENTIAL) AND WATER DEFICIT. THE 1960 DROUGHT ISEXPLAINED BY A DISTURBANCE IN THE CIRCULATION PATTERN, AN ANOMALY IN THE
ACTIVITY OF THE SV-ATLANTIC ANTICYCLONE. 

DROUGHTS/RAINFALL/WEATHER DATA/PRECIPITATION DEFICIT/EVAPOTRANSPIRATION/

ATMOSPHERIC CIRCULATION/AUTICYCLONES/PLAINS
 

31
 

PRORASKA, FPJ. 

1962
 

PERIODICIDAD DE LA SEQUIA EN LA REGION PAMPEANA SEMIARIDA (PERIODICITY OF

DROUGHT XN THE SEMIARID PAMPA REGION).
 

IDIA (BUENOS AIRES) 172:25-


ANALYSIS OF RAINFALL OVER 60 YEARS IN THE PAMPA REGIONS POINTS TO THE
IMPORTANCE AND RELIABILITY OF SUMMER RAINFALL WHICH ACCOUNTS FOR 75 PERCENT
OF ANNUAL TOTALS. ALTHOUGH PRECIPITATIONS ARE IRREGULAR, NO DEFINITE TREND
 
CAN BE ESTABLISHED.
 

PLAINS/RAINFALL/RAINFALL RELIABILITY/SUMNER PRECIPITATION/WEATHER DATA
 

32
 

PRORASKA, PoJ. 

1964
 

LAS CARACTERISTICAS DE LAS PRECIPITACIONES EN LA REGION SENIARIDA PARPEANA
(PRECIPITATION CHARACTERISTICS OF THE SEMIARID PAMPA REGION).
 

REVISTA DE INVESTIGACIONES AGRICOLAS (BUENOS AIRES) 15(2):1"9-232. 

ANALYSIS OF PRECIPITATION REGIMES IN THE CENTER OF THE SEMIARID PAMUf 
 BASED
ON DATA FROM VICTORICA. SUMMER RAINFALL ACCCtNTS FOR 74 PERCENT OF ANNUALTOTALS (FRO.4 OCTOBER TO MARCH). ANNUAL VARIABILITY IS CONSIDERABLE ANDWITH THE MEAN CLOSE TO THE LIMIT BETWEEN SE.IARID AND SUDHUMID CONDITIONS 
ABOUT 50 PERCENT OF ALL YEARS ARE AFFECTED BY DROUGHT IN VARYING DEGREES.

DATA EXTENDING OVER A PERIOD OF 55 
YEARS DO NOT POINT TO A DEFINITE TREND.
HOWEVER, 
PERIODS OF ABOVE AND DELOW AVERAGE RAINFALL OVER SEVERAL SUCCESSIVE

YEARS HAVE OCCURRED. FREQUENTLY, RAINFALL IS MAINLY DUE 
TO FRONTAL PASSAGES
WHILE CONVECTIVE PROCESSES 
APPEAR OF MINOR IMPORTANCE,
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PRECIPITATION (ATHOSPUERC) /PLAINSI/SEIARID CLIKATR/DROUU'IS/VATHER DATA/ 
SUMMER PRECIPITATION/FRONTS (IfETOROLOGY) 

33 

QUEBYDO Cole
 

1950
 

vscoxocrnwrgO DE LA EROSION DR LOS SUBLOS IN LA REPUBLICA ARGENTINA
 
(EROSION SURVEY OF SOILS IN ARGENTINA).
 

N.A.G./INTA, INSTITUTO DR SUBLOS Y AGROTECNICA, TIRADA INTERNA 15. 1C P.
 

SOIL EROSION/SURVETS 

3a
 

SAIDRRAN, C. IT AL 

1962
 

UTILIZACION DE HETODOS BIOLOGICOS IN LA RECOPERACION 01 SUELOS SALITROSOS 
N BENGIONES DE SECANO (UTILIZATrON OF BIOLOGICAL METHODS FOR IMPROVEMENT 

OF NITRATE SOILS IN NON-IRRIGATED AREAS). 

iDIA (BUENOS AIRES) 171:54-56.
 

NITRATE SOILS IS A NAME USED IN ARGENTIN.A TO DESIGNATE SOILS THAT HAVE
 
BEEN AFFECTED BY SALT ACCUMULATIONS OF DIFFERENT TYPES AND DEGREES. AN
 
ATTEMPT TO RECOVER SUCH SOILS IS BEING TRIED OUT ON A 5CO 
HECTAPE AREA: 
A PLANT WITH CELLULOSE CONTENT (SORGHUM TECHNICUM) IS SOWN. CATTLE ARE 
GRAZED ON THIS PLANT. MANURE, TOGETHER WITH PART OF THE VEGETATION THAT 
IS PLOWED UNDER, HELPS TO IMPROVE THE SOIL. IN A SECOND STAGE OF THE 
EXPERIMENT, OTHER FORAGE PLANTS ARE SOWN TO COMPLETE THE PROCESS. 

SOIL SALINITY/SOIL AENDMENTS/LAND RECLAMATION/FORAGE PLANTS/FERTILIZERS/
 
ORGANIC MATTER
 

35 

SORIANO, A.
 

1953
 

LA IEGINERACION DE LA VEGITACION EN ZONAS ARIDAS (REGENERATION OF 
VEGETATION IN ARID REGIONS). 

IDIA (BUENOS AIRES) 68. 

VZGITATION/REVSIGETATION/ARID LANDS 



-521­

36
 

SORIANO, A.
 

1956
 

ASPECTOS ECOLOGICOS Y PASTORILES DE LA VEGETACION PATAGONICA RELACIONADOS
CON SO ESTADO Y CAPACIDAD DE RECUPERACION (ECOLOGICAL AND PASTOPAL ASPECTS
OF THE PATAGONIAN VEGETATION IN RELATION TO THEIR STATE AND CAPACITY OF
RECUPERATION) .
 

REVISTA DE INVESTIGACIONES AGRICOLAS (BUENOS 
 AIRES) 10(4) :349-372. 
DESCRIBES THE ECOLOGIrCAL CHARACTERISTICS OF FLORISTIC DISTRICTS IN PATAGONIA,
IN PARTICULAR WITH RESPECT TO TIIEIR PASTORAL IMPORTANCE AND CAPACITY. 
PATAGONIAN DESERT/VEGETATION/REVEGETATION/PASTURES
 

37
 

TALLARICO, L.A. ET AL
 

1956
 

MAVA DE EROSION DE LOS SUELOS 
DE LA REGION PAMPEANA 2. CONTRIBUCION:PARTIDODE VILLARINO (EROSION MAP OF S2ILS IN THE PAMPA REGION. 
 2: VILLARINO COUNTY).
 

IDIA (BUENOS AIRES) 9q:5-12. 

SHOWS DIFFERENT DEGREES OF WIND EROSION IN THE VILLARINO COUNTY.
 

SOIL EROSION/TOPOGRAPHIC MAPS/PLAINS/WIND EROSION
 

38
 

TRICART, J.
 

1969 - 1970 

ACTIONS EOLIENNES DANS LA PAMPA DEPRIMIDA (REP. ARGENTINE) 

REVUE DE GEOMORPHOLOGIE DYNAMIQUE 19(4) :178-189. 

DESCRIPTION DES CHAMPS DE DUNES, DES CUVETTES DE DEFLATION,LIMONEUSES EOLIENNES MISES E4 PLACE, SOUS CLIMAT ABIDE, PARSV LOBS DES DEUX DEPNIERES REGRESSIONS GLACIO-EUSTATIQUES. 

DES ACCUMULATIONS 
DES VENTS DE WSW A 
CARTES ET SCHE.AS. 

PLAINS/WIND ACTION/DUNES/EOLIAN SOILS/BASINS/GEOORPHOLOGY 

39
 

TPICART, J.
 

1970
 

OSCILLATIONS DU qIVEAU nARIN ET CRANGEMENTS CLIMATIQUES DANS LA PAMPA
DEPREMIDA (PAMPA ARGENTINE).
 

ASSOCIATION FRANCAIS POUR LIETODE nU QUATERNAIPE, BULLETIN 6(4):243-268. 
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DES PEBIODES ABIDES COINCIDENT AVEC LES DEUX DERNIERtS REGRESSIONS GLACIO-
BUSTATIOUES. ELLES O4T PROVOQUE LE CREUSEMENT DE CUVETTES DE DEFLATION EN
 
DESSOUS DU NIVEAU KARIN ACTUEL, DANS UNE REGION OU ON NE SE MANIFESTE AUCUNE
 
SUBSIDENCE RECENTE. RISE EN PLACE DE SYSTEIES DE DUNES, DE LINONS ZOLIENS
 
LOBS DES PERIODES ABIDES: CARACTERISTIQUES, EXTENSION.
 

PLAINS/CLIMATIC CHANGE/VATER LEVEL/FLUCTUATIONS/PALOCLINATOLOGY/BASINS/
 
DUNES/CLIMATIC GEOMORPHOLOGY
 

40
 

TRICART, J.
 

1972
 

INFLUENCE DE LA GROMORPHOLOGIE SUB LES SOLS DR LA PAMPA DEPRIMIDA (ARGENTINE).
 

OFFICE DE LA RECHERCE SCIENTIpIQUE ET TECHNIQUE OUTBE-1ER PARIS, CAHIERS,
 
SERIE PEDOLOGrE 2:153-168.
 

INFLUENCE DES MATERIAUX ET DES PROCESSUS DES PERIODES SECHES QUATERNAIRES

SUN LIALCALINISATION DES SOLS. CETTE DERNI'ERE EST HERITEE ET ME SE NAINTIENT,
 
SODS LE CLIAT HUnIDE ACTUEL QUE PAR SUITE DE WiNSUFISANCE DU DRAINAGE,
 
CONSEQUENCE DE LIEVOLUTION GEOMORPHOLOGIE QUI A ENGFNDRE UN RELIEF DOUNE
 
IXTPAORDINAIRE PLATITUQE. RELATIONS ENTRE LES UNITES GEONORPHOLOGIQUES ET LES 
TYPES DR SOLS.
 

PLAINS/SOIL TTPES/GIOMOBPHOLOGY/ALKhLINITy
 

41
 

TRICART, J./DOLLFUS, O./CLOOTS-HIRSCH, A.R.
 

1969
 

LES LTUDES FRANCAISES SUR LE QUATERNAISE SOD-AMERICAIN. OETUDES FRANCAISES 
SUR LZ QUATERNAIRI. 

ASSOCIATION FRANCAISE POUR L'ETUDE DO QUATERIAIRE, BULLETIN (1969],
 
SUPPLEMENT, P. 215-234.
 

FAIBLES MODIFICATIONS DE LEXTENSION DES REGIONS ABIDES DU LITTORAL PACIFIQUE, 
DONT LES CARACTERES N'ONT PAS CHANGE DEPUIS LE QUATERNAIRE MOYEN. EXISTENCE 
D PHASES ARIDES DAMS LA PAMPA AU SUD DE BUENOS AIRES SIMULTANEES AVEC LES 
DEUX DERNIERES GLACIATIONS DES ANDES PATAGONIENNES, AVEC FORTES MANIFESTATIONS
 
EOLIENNES MODELEES PAR DES VENTS DU SW ET DE LfWSW.
 

QUATERNARY PEBIOD/BEACHES/PLAINS/PALEOCLINATOLOGY/WIND ACTION
 

42
 

TUTAt OUo/D°ANDREA, FuN, 

1972
 

BTBLIOGRAFIA SOB ZONAS ARIDAS T SENIARIDAS DE LA REPUBLICA
 
ARGENTINA (BIBLIOGRAPHY ON ARID AND SEMIARID ZONES OF THU ARGENTINN
 
REPUBLIC).
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RINISTERIO DE AGRICLTURA y GANADERIA, IVSTITUTO NACIONAL DE
TECIOLOGIA AGROPECUARIA ESTACION EXPER IMENTAL REGONAL AGROPECUAv.I AAIGUILs BIBLIOTECA# ANGUIL@ LA PAMPA. SERZE DIBLIOGRAPFIAS 2. 16 P. 

INCLUDES MORE THAN 300 REFERENCES ON INVESTIGATIONS ON SOIL

CONSERVATION AND WATER UTILIZATION IN AGRICULTOBUAL PROGRAMS.
AGRICULTURAL PRACTICES IN ARID AND SEMIARID REGIONS ARE EMPHASIZED IN
THIS LIST AND A REVIEW OF CURRENT PROGRAMS TO LIMIT EROSION IS MADE.
AUT ORS ARE LISTED ALVHABETICALLY WITH A SUBJECT INDEX PLACED AT THE
END. THIS COMPILATION INCLUDES BOOKS, BULLETINS, PAMPHLETS, 
MAGAZINE
 
ARTICLES AND ANNUAL REPORTS.
 

OALS/BIBLXOGRAPNTES/ARID LANDS/ARID CLIMATE/SEMIARID CLIMATE/
ARGENTINA/SOL CONSERVATION/EROSION CONTROL/EVALUATION/SORVEYS/KVIC AE 1
 

43
 

SAFFANELLA, N.J.
 

3ELACIONES ENTRE LLUVIA, mATERzA ORGANICA T EROSION EOLICA EN EL SUELOPAMPEANO (L7NKS BETWEEN RAINFALL, ORGANIC MATTER AND WIND !ROSnlV n THA

PAMPA SOILS).
 

IDIA (BUENOS AIRES) 37-39:37-0.
 

ATTEMPT TO DETERMINE THE DEGREE OP STABILITY OF PAMPA SOILS UNDER PREVAILING
 
RAINFALL REGINE 
AND ORGANIC MATTER.
 

RAIIPALL/WIND EROSION/ORGANIC MATTER/PLAIIS/SOIL TYPES/SOIL STABILITY
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SOUTH AMERiCA 
Brazil 





1973 

BRAZIL
 

1
 

ALDAZP Le 

1971
 

CARACTERIZACAO PARCIAL DO REGIME DE CHUVAS DO BRASIL 
(PARTIAL

CHARACTERIZATION OF BRAZIL'S RAINFALL REGIMEl.
 

BRAZIL# DEPARTAMENTO NACIONAL DE NETEOROLOGIA, RID DE JANEIRO# CENTRO DE
ESTUDOS METEOROLOGICOSP SUPERINTENDENCIA DO DESENVOLVIMENTO DO NCRDESTE. 42 P.
 

PRESENTS YEARLY PRECIPITATION ANOMALIES FROM 1914 TO 1960 INCLUSIVE.
PARTICULAR ATTENTION IS 
GIVEN TO MAIN TYPES OF YEARLY RAINFALL DISTRIBUTION#
TRIADS OF RAINIEST AND DRIEST MONrHS AND THE RAINFALL RATES OF CHANGE FOR
SUCCESSIVE MONTHS IN UNITS OF 5MM/MONTH. 
 TEN CATEGORIES OF YEARLY RAINFALL
ANJMALIESP EACH EXEMPLIFIED BY A PARTICULAR YEAR 
IN THE SERIES, AiRE GIVEN.
TOPOGRAPHIC AND OCEANIC INFLUENCES ARE ANALYZED IN RELATION TO RAINFALL
DISTRIdUTION. 
PERIODS OF DROUGHT IN NORTHEASTERN BRAZIL ARE ANALYZED IN
RELATIJN TO TYPE OF RAINFALL DISTRIBUTION FOR THE ENTIRE COUNTRY AND SOME
HYPO[HESES APE OUTLINED 
FOR A LINK WITH THE REGIONAL CIRCULATION.
 

RAINFALL/WEATHER PATTERNS/WET SEASONS/DRY SEASONS/OCEANOGRAPHY/TOPOGRAPHY/

DROUGTS/ATMOSPHERIC CIRCULATION/CLIMATIC DATA
 

2
 

BRAZILP 
DEPARTAMENTO DE RECURSOS NATURAIS, RECIFE# SUPERINTENDENCIA DO
 
DESENVGLVInENTO DO NORDESTE
 

CATALOGO D4 PUBLTCACOE' EDITADAS PELO DRN 
(CATALOGUE OF PUBLICATIONS
 
ED1TEO 8Y ORN).
 

SAME AS AUTHOR* 83 P.
 

CATALOGUE 'IFPERIODICAL, N04-PERIODICAL AND CARTOGRAPHIC PUBLICATIONS BY
THE FOLLOWING DFPARTMENTSI AGROLOGYP 
ECONOMIC BOTANY, CARTOGRAPHY, GEOLOGY,
HYDRJGEQLO4Yo HYnROLOGY, PROGRAMMING AND CONTROL, FISHERY RESOURCESP 
INTEGRATED

STUDIES AND IRRIGATION, METEOROLOGY. 490 PUBLICATIONS AND 145 MAPS ARE LISTED
 
WITH PRICES.
 

AGRONUNY/ECONOMIC PLANTSIIAPS/GEOLOGY/HYDROLOGY/HYDROGEOLOGY/FISN/IRRIGATION/

METEOROLOGY
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3
 

BRAZIL# MINISTERIO DA AGRICULTURA, RIO DE 
JANEIRO, ESCRITORIO DE
METEOROLOGIAP SUPERINTENDENCIA DO DESE4VOLVIMENTO DO NORDESTE
 

1969
 

CONTRIBUCAO AD ESTUDO DA CLIMATLOGIA DO NORDESTE 
(CONTRIBUTION TO THE
STUDY OF THE CLIMATOLOGY OF THE NORTHEAST).
 

SAME AS AUTHOR, 22 P.
 

GENERAL CLIMATIC CHARACTERISTICS OF THE 
NORTHEAST BASED ON DATA FROM 82
CLIMATIC STATIONS IN THE AREA@
 

CLIMATOLOGY/CLIMATIC DATA/RAINFALL STATIONS
 

4
 

CAVIEDES, C.
 

1973
 

SECAS AND EL NINO: TWO SIMULTANEOUS CLIMATICAL HAZARDS IN SOUTH AMERICA.
 

ASSOCIATION OF AMERICAN GEOGRAPHERS, PROCEEDINGS 5844-49.
 

AMONG THE IOST DISASTROUS CLIMATIC HAZARDS AFFECTING 
BOTH MAN AND THE
ECOLOGY OF 
PLANTS AND ANIMALS IN 
SOUTH AMERICA ARE THE EL NINO PHENOMENON
OF NORTHWESTERN PERU AND THE 
SECAS OF NORTHEASTERN BRAZIL.
APPEARANCE OF BOTH SIMULTANEOUS
PHENOMENA 
IN SOME PARTICULAR YEARS POINTS TO THE POSSIBILITY
OF A LINKAGE BETWEEN THEM* 
 IN THEIR ORIGIN, EL NINO AND THE 
SECAS DEPEND
ON THE POSITION OF THE INTERTROPICAL CONVERGENCE 
[ITC) AND THE SUBTROPICAL HIGH
PRESSURE CELLS OF THE 
SOUTH PACIFIC AND SOUTH ATLANTIC OCEANS. UNUSUAL POLEWAR
ADVANCE OF THE 
ITC DURING EL 
NINO YEARS ON THE PERUVIAN COAST APPEARS TO BE
COUNTER-BALANCED BY AN EQUATORIALWARD MOVEMENT OF BOTH 
LTC AND ANTICYCLONE
ON THE ATLANTIC SIDE. 
 THE STATIONARY CHARACTER 
OF THIS HIGH PRESSURE CELL
ACCOUNTS FOR A DRY SUMMER OVER NE-BRAZIL WHICH TOGETHER WITH THE NORMALLY
DRY WINTERS 
IN THE REGION CREATE A DROUGHT PERIOD. NEPHANALYSIS OF
SATELLIIE PICTURES OF 
NORMAL 
YEARS SUGGESTS THAT THIS MECHANIS4 IS THE
REASON 'OR THE SIMULTANEOUS OCCURRENCE OF THE 
TWO EVENTS.
 

PERUININO/CLIMATE/CLIMATOLOGY/OCEANOGRAPHYIATMOSPHERIC 

PRESSURE/DROUGHTS/
ANTICYCLONES/METEOROLOGICAL DATA/DRY SEASONS/SPACEBORNE PHOTOGRAPHY
 

5
 

CORREIA DE ANDRADE# M.
 

1973
 

A TERRA E 0 HOMEM NO NORDESTE (LAND AND MAN IN THE NORTHEAST).
 

EDITOIIA BRASILIENSE, SAD PAOLOP 
BRAZIL. 249 P.
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THE DROUGHT POLYGON - 1PCLIGONO DAS SECAS I - IN NORTHEASTERN BRAZIL LIES
 
WITHIN REGIONS WITH MORE HUMID CHARACTERISTICS. THE PATTERN OF HUMAN
 
OCCUPANCY AND ECONOMIC ACTIVITIES IS EXAMINED AGAINST THE VARIED PHYSICAL
 
BACKGROUND. IN PARTICULAR, LAND TENURE AND LAND USE - RURAL WORK FORCE
 
RELATIONSHIPS ARE ANALYZED IN DIFFERENT PARTS OF THE BRAZILIAN NORTHEAST$
 
BOTH IN THEIR HISTORICAL EVOLUTION AND PRESENT ASPECTS,
 

SETTLE4ENTS/ECONOMIC DEVELOPMENT/LAND TENURE/PHYSICAL GEOGRAPHYILAND USE/
 
SOCIAL ASPECTS/HISTORY
 

6
 

DEAN* GoA.
 

1971
 

THE THREE-DIMENSIJNAL WIND STRUCTURE OVER SOUTH AMERICA AND ASSOCIATED
 
PAINFALL OVER BRAZIL.
 

FLORIDA STATE UNIVERSITY, DEPARTMENT OF METEOROLOGY, REPORT LAFE-164/

CONSELHO NACIONAL DE PESQUISASP INSTITUTO DE PESQUISAS ESPACIALS,
 
SAO JOSE DS CAMPOSP SPP BRAZIL. 33 P.
 

IMPROVED RAWINSONDE NETWORK IN SOUTH AMERICA PERMITTEO ANALYSIS OF UPPER-

LEVEL wIND STRUCTURE FOR THE PERIOD JANUARY 1969 TO FEBRUARY 1970. THE
 
DYNAMICS OF CLIMATE IN NORTHEASTERN BRAZIL AND IRREGULARITIES OF PRECIPITATION
 
APPEAR TO 3E LINKED TO 1) INTENSITY OF UPPER-LEVEL MONSOON TEUDENCY OVER
 
BOLIVIAP 2) STRENGTH OF ASIAN MONSOON IN THE NORTHERN HEMISPHEREP AND 3)
 
STRENGTd OF lWALKER' CIRCULATION OVER THE SOUTH ATLANTIC OCEAN. THE VARIABILITY
 
OF RAINFALL IN NORTHEASTERN BRAZIL CnULO BE RELATED TO THE VAPIARILITY IN THE
 
'NSET uF TiE AsIAN MONSOON.
 

RAINFALLICLIMATOLOGY/MONSOONS/WEATHER PATTERNS/ATMOSPHERIC CIRCULATION
 

7
 

FREISEP Fo4.
 

1938
 

THE DROUGHT REGION OF NORTHEASTER4 BRAZIL.
 

GEUGRAPHICAL REVIEW 281363-378.
 

DROUGHTS
 

a
 

GHOSEP S.Ko/PDULTNEYP R.Go
 

19?1
 

CRITERIO PRATICO PARA ESTIMATIVA DAS CINDICOES DE SECA NO NORDESTE iRASILEIRO
 
(AN APPLIED CRITERION FOR ESTIMATING DROUGHT CONDITIONS IN NORTHEASTERN BPAZIL
 
(BILINGUAL)).
 

BRAZIL# GRJPO EXECUTIVO MISTO DE METEOROLOGIA, RECIFE# SUPERINTENDENCIA DO
 
DESENVOLVIPENTO DO NORDESTE. 41 P.
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FOR THE PURPOSE OF DROUGHT ASSESSMENTP THE DROUGHT POLYGON IN NORTHEASTERN
 
BRAZIL WAS DIVIDED INTO FOUR REGIONS ACCORDING TO THE PERIOD OF RAINFALL. AN
 
APPROACH TO ESTIMATION OF DROUGHT SEVERITY WAS CARRIED OUT BY COMBINING DATA
 
ON TYPES OF CROPS GROWN IN DIFFERENT PARTSP CONSUMPTIVE WATER USE OF SELECTED
 
CROPS DURING DIFFERENT PERIODS OF GROWTH* AVERAGE RAINFALL, EVAPORATION (PAN Al
 
OVER TEN-DAY PERIODS. THE RESULTS POINT TO SPATIAL VARIATIONS IN DROUGHT
 
IMPACT IN THIS AREA AND TO THE NECESSITY TO TREAT INDIVIDUALLY EACH CROP IN
 
EACH RAINFALL ZONE.
 

DROUGHTSICROP RESPONSE/RAINFALL/EVAPORATIONICLIMATIC ZONES
 

9
 

MARKHAM, C.G.
 

1974
 

APPARENT PERIODICITIES IN RAINFALL AT FORTALEZA# CEARAs BRAZIL.
 

JOURNAL OF APPLIED METEOROLOGY 131176-179.
 

ANALYSIS OF LONG-TERM PLUVIOME'RIC RECORDS AT FORTALEZA FROM 1849-1971 SHOW
 
THE EXISTENCE OF 
13-YEAR PERIODS BETWEEN MAXIMUM AND MINIMUM PRECIPITATIONS.
 
MAJOR MAXIA (AND MINIMA) APPEAR TO OCCUR EVERY 26 YEARS. A POSSIBLE
 
EXPLANATION WOULD HE QUASI-PERIODIC CHANGES IN THE MEAN DIRECTION OF TROPOS-

PHERIC FLO4 DURING THE RAINY SEASON.
 

RAINFALL/CLIMATIC DATA/WEATHER PATTERNS/ATMOSPHERIC CIRCULATION
 

to 

MARKHAM# CoG.
 

1975
 

TWENTY-SIX YEAR CYCLICAL DISTRIBUTION OF DROUGHT AND FLOOD IN CEARA# BRAILs
 

PROFESSIONAL GEOGRAPHER 2714)14 4-456.
 

BASED ON LONG DATA SERIES FROM THREE STATIONS IN CEARA STATEo BRAZIL# DROUGHT
 
AND FLOODS APPEAR WITH A CYCLE OF 26 YEARS: A SECONDARY MAXIMUM IS ABOUT 180
 
DEGREES OUT OF PHASE. POSSIBLE CAUSE FOR THE PHENflnENON COULD BE A LONG-TERM
 
RESONANCE IN THE OCEAN-ATMOSPHERE SYSTEM. AUTHOR PROPOSES FURTHER RESEARCH
 
INTO SEA TEMPERATURE - FLOOD AND DROUGHT RELATIONSHIPS.
 

FLOODS/DROUGHTS/CLIMATIC DATA/WEATHER PATTERNS/ATMOSPHERIC CIRCULATION/
 
OCEANOGRAPHY/WATER TEMPERATURE
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11
 

NAMIASP Jo 

1972
 

INFLUENCE OF NORTHERN HEMISPHERE GENERAL CIRCULATION ON DROUGHT IN
 

NORTHEASTERN BRAZIL#
 

TELLUS 24(4)1336-3429
 

DROUGHT IN NORTHEASTERN BRAZIL COULD BE ASSOCIATED WITH LARGE-SCALE
 
FEATURES OF THE GENERAL CIRCULATION IN THE NORTHERN HEMISPHERE MORE THAN
 

8000 KM AWAY. STRONG SUBTROPICAL ANTICYCLONES AND POLEWARD DISPLACEMENT
 

OF THE UPPER-LEVEL WESTERLIES OVER EASTERN NORTH AMERICA AND 
ATLANTIC OCEAN
 

APPEAR TO BE LINKED TO BANDS OF ABOVE-
 AND BELOW-NORMAL PRECIPITATION IN
 

CENTRU. AND SOUTH AMERICA. STRONG NE 	TRADE WINDS WOULD ENHANCE RISING MOTION
 
AND POSSIBLY DISPLACE IT SOUTHWARD. A
IN THE INTERTROPICAL CONVERGENCE ZONE 


STRENGTHENING OF THE SOUTHEASTERLY TRADE WINDS WOULD RESULT FROM THE FORMER
 
MOIST AIR FROM THE SW ATLANTIC OCEAN TO
AND AN ADDITIONAL GREATER INFLUX OF 


NE BRAZIL. CONVERSELYP WEAKER NE TRADE WINDS WOULD RESULT IN RAINFALL
 
DEFICIENCY IN THE SAME AREA.
 

DROUGHTS/ATMOSPHERIC CIRCULATION/ANTICYCLONESIPRECIPITATION(ATMOSPHERIC)/
 
TRADE WINDS/PRECIPITATTON DEFICIT
 

12
 

PIOGERP Re
 

1968
 

LES EAUX FLUVIALESS HYOROLOGIE
RESSOURCES EN EAU DE NORD-EST DU BRESIL. 

ET GEOMETRIE COMPAREES DES RESERVOIRS ET POLITIQUE DE LIEAU DU NORD-EST DU
 

BRESIL IWATER RESOURCES OF NORTHEASTERN BRAZIL. 
 FLUVIAL WATERSI HYDROLOGY
 

AND COMPARATIVE GEOMETRY OF RESERVOIRS AND WATER POLICY IN NORTHEASTERN
 

BRAZIL).
 

BRAZIL# SUPERINTENDENCIA DO DESENVOLVIMENTO DO NORDESTEP RECIFE/FAO.
 

(UNPUBLISHED)
 

WATER RESOJRCES/WATER ALLOCATIOP.iPOLICYI/RESERVOIRS/WATER SOURCES/HYDROLOGY
 

13
 

REBOUCAS* AoCo
 

1972
 

HIDROLOGIA DAS SECASP NORDESTE DO BRASIL 4HYDROLOGY OF THE DPOUGHTSo
 
NORTHEASTERN BRAZIL).
 

BRAZIL# DIVISAO DE HIDROGEOLOGIAP RECIFEP SUPERINTENOENCIA DO
 

DESENVOLVI4ENTO DO NORDESTE. 126 P.
 

DROUGHTS/HYDROLOGY
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SILVA FILHOP E.Ho DA
 

1970
 

UNA ABORDAGEM PROBABILISTICA A PLUVIOMETRIA DO NORDESTE DO BRASIL 
(A

PROBABILISTIC APPROACH TO THE PLUVIOMETRY OF NE-BRAZIL).
 

BRAZILP 
DEPARTAMENTO DE TRANSPORTESs RECIFE# SUPERINTENDENCIA D0
 
DESENVOLVIMENTO DO NORDESTE 12-13o
 

RAINFALLICLIMATOLOGY/PROBABILITY
 

15 

WAGENAHN* H.
 

1970
 

RESULTADO DAS MEDICOES METEOROLOGICAS NO POLIGONO DAS SECAS NO NORDESTE

BRASILEIRO NOS ANOS 1968 E 1969 
(RESULTS OF METEOROLOGICAL MEASUREMENTS IN
 
THE DROUGHT POLYGON OF THE NORTHEAST OF BRAZIL DURING THE YEARS 1968 AND 1969).
 
BRAZIL# DIVISAO DE HIDROLOGIAD RECIFE# SUPERINTENDENCIA DO DESENVOLVIMENTO
 

DO NORDESTE. 25 P.
 

DROUGHTS/METEOROLOGICAL DATA
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SOUTH AMERICA
 

Chile
 





CHILE 

1
 

ANONYMOUS
 

1961
 

ANTECEDENTES AGROPECUARIOS DE LA HOYA DEL RIO ELQUI, ANTECEDENTES
 
AGRUPECUARIOS DE LA HOYA DEL RIO HUASCO (AGRICULTURAL AND LIVESTOCK
 
ANTECEDENTS OF THE ELQUI AND HUASCO RIVER BASINS).
 

INSTITUTO DE INVESTIGACIONES DE RECURSOS NATURALESICORFO SANTIAGO 37.
 
37 P.
 

RIVER BASINSIAGRICULTUREILIVESTOCK
 

2
 

ANTONIOLETTIs P. ET AL
 

1972
 

CARACTERISTICAS CLINATICAS DEL NORTE CHICO (CLIMATIC CHARACTERISTICS OF THE
 
NORTE CHICJP CHILE).
 

INSTITTO DE INVESTIGACION DE RECURSOS NATURALES IREN/CORFOP PUBLICATION 6.
 
102 P.
 

THE SEVERE DROUGHT IN 1968 RENEWED INTEREST IN CLIMATIC STUDIES OF CHILEIS
 
SEMIARID NIRTE CHICO REGION AND POINTED TO THE NEED FOR RESEARCH IN THE AREA
 
OF DRDIJGHT PREVENTION. THE FIRST CHAPTER CONTAINS A CLASSIFICATION OF REGIONAL
 
CLIMATIC TYPES USING THE KOEPPEN SYSTEm. 
 THE SECOND CHAPTER DEALS 4ITH THE
 
PRECIPITATIONS# STARTING WITH THE LINK BETWEEN THE REGIONAL CIRCULATION,
 
DOMINANT WEATHER TYPES AND PRECIPITATION. A FREQUENTIAL ANALYSIS OF MONTHLY
 
AND ANNUAL PRECIPITATION TOTALS IS PRESENTED, TOGETHER WITH THE DURATION OF
 
RAINLESS DAY$ IN WINTER. A STUDY OF TEMPERATURES AND THERMAL REGIMES CONCLUDES
 
THE BOOK* THE EFFECTS OF SUBSIDENCE ON THE EASTERN MARGIN OF THE AWTICYCLOVE
 
AND THE COLD %ATEPS OF THE PACIFIC OCEAN C3NTRIBUTE TO A QUASI-PERMANENT
 
INVERSION AND A NEGATIVE THERMAL ANOMALY WITH RESPECT TO LATITUDeT. SEVERAL
 
TEMPERATURE PROFILES FROM SOUNDINGS AND SURFACE MEASUREMENTS ARE GIVEN. THE
 
THERMAL CHARACTERISTICS FUR THE DIFFERENT CLIMATIC REGIONS ARE ANALYZED
 
TOGETHEa wITH THE BIOLOGICALLY IMPORTANT FREQUENCIES OF MINIMA AND MAXIMA. A
 
COMPLETE SET OF MAPS SHOIPING CLIMATIC REGIONSP AREAL DISTRIBUTION OF CLIMATIC
 
PARAMETERS, INCLUDING FREQUENTIAL DATA, ACCOMPANIES THIS WORK.
 

DROUGHTS/CLIMATIC DATA/SE4IARID CLIMATE/MAPS/KOEPPENS CLIMATIC CLASSIFICATION/
 
CLLMATE/PRECIPITATION(ATMOSPHERIC)I/TEMPERATUPE
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3
 

ARANDA9 X.
 

1964
 

SAN PEDRO DE ATACAMA$ ELEMENTOS PARA UN PLAN DE DESARROLLO LOCAL
 
IELEMENTS FOR A LOCAL DEVELOPMENT PLAN IN SAN PEDRO DE ATACAMA)*
 

INFORMACIONES GEOGRAFICA (SANTIAGO) 11-14119-61.
 

SUMMARIZES AN EARLIER STUDY ON LAND-TENURE AND LAND-USE IN THE SAN PEDRO DE
 
ATACAMA AREA. WATER IS OBTAINED FROM SPORADIC RIVER FLOWi RAINFALL OCCURS
 
ONLY IN SOME YEARS. THE EXISTING IRRIGATION NETWORK IS DEFECTIVE AND DOES
 
NOT FOLLOW CONTOURS CAUSING A LACK OF WATER IN SOME PADDOCKS AND EXCESS IN
 
OTHERS. A FEW ARTESIAN WELLS SUPPLEMENT WATER SUPPLY FROM RIVERS. POPULATION
 
IS SMALL (819 INHABITANTS IN 1960)p AN EXCESSIVE PROPORTION IN THE 40-60 YEAR
 
BRACKET AND TOO FEW CHILDREN AND YOUTHS. EMIGRATION HAS AFFECTED PEOPLE
 
MAINLY BETWEEN 20-50 YEARS OF AGE WHO FIND IT DIFFICULT TO SUBSiST IN SAN
 
PEDRO. OF A TOTAL 1035 RURAL PROPERTIES, NEARLY 60 PERCENT COVER I HECTARE OR
 
LESS AND ONLY 5 PERCENT MORE THAN 5. FACTORS IN THIS EXTREME SUBDIVISION
 
EQUAL PARTITION AMONG INHERITORS, AND DECAY OF INDIGENOUS COMMUNITIES. FRAG-

MENTATION IS COMMON, E.G. ABOUT ONE-THIRD OF OWNERS HAVE 3-5 PLOTS AND ONE-HALF
 
OF OWNERS HAVE 3-10 PLOTS. AGRICULTURAL PRODUCTION OCCUPIES ABOUT 70 PERCENT
 
OF THE LANDI 70 PERCENT IS SOWN IN ALFALFA, AND 25 PERCENT IN MAIZE AND WHEAT. A
 
SMALL AREA IS PLANTED WITH FRUIT TREES (MAINLY PEARS AND FIGS) AND SOME
 
LEGUMINOIS PLANTS: ALGARROBO (PROSOPIS CHILENSIS) AND CHANAR (GEOFFROEA
 
DECORTICANS). LIVESTOCK RAISING IS CENTERED ON SHEEP. WITH GOATS IN SECOND
 
PLACE AND SOHE CATTLE, HORSES, MULES AND LLAMAS/VICUNAS. REGIONAL PROBLEMS ARE
 
COMPLEX AND DIFFICULTI LIMITED RESOURCES# DEFECTIVE AGRARIAN STRUCTURE, LACK
 
OF SUFFICIENT ACTIVE POPULATION, COMMERCIALIZATION AND CAPITAL. STABILITY HAS
 
BEEN MOST AFFECTED BY CHANGES IN ITS RELATIONS WITH THE EXTERIOR AND BY ITS
 
DEPENDENCY ON THE EVOLUTION OF THE TOWNS AND MINING CENTERS WHICH ARE ITS
 
SOURCES OF WORK AND THE MARKET FOR ITS PRODUCTION.
 

ATACAMA/LAND TENURE/LAND USE/WATER SOURCES/SOCIAL ASPECTS/PLAN4ING/OEMOGRAPHY/
 
AGRICULTURE/ECONOMIC DEVELOPMENT/MIGRATION/ECONMIC IMPACT/REGIONAL ANALYSIS
 

4
 

ARANDAP X.
 

1966
 

EVOLUCION DE LA AGRICULTURA Y EL RIEGO EN EL NORTE CHICO (AGRICULTURAL
 
EVOLUTION AND IRRIGATION IN THE NORTE CHICO).
 

INFORMACIONES GFOGRAFICAS (SANTIAGO) 1619-41.
 

STARTING WITH A SHORT HISTORY OF LAND-USE AND TENURE IN THE NORTE CHICO
 
REGION OF CHILE, IN PARTICULAR THE 14PACT OF MINING ON AGRICULTURAL ACTIVITIESt
 
THE AUTHOR EXAMINES IN DETAIL THE HUASCO RI.ER AREA. SPECIAL ATTENTION IS
 
GIVEN TO IRRIGATION AND PROILEMS RELATED 1O wATER-RIGHTS AND USE.
 

LAND USE/LAND TENURE/MINING/AGRICULTURE/IRRIGATION/WATER UTILIZATION/
 
WATER RIGHTS/ENVI4ONMENTAL IMPACT
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5
 

ARANDAs Xe 

1971
 

UN TIPO DE GANADEQIA TRADICIONAL EN EL NORTE CHICOI LA TRANSHUMANCIA

(A TYPE OF TRADIOAL ANIMAL HUSBANDRY IN THE NIRTE CHICO$ TRANSHUMANCE).
 

SERVICIO AGRICOLA-GANADERO CENTRO DEMOSTRATIVO CORRAL DE 
JULIO/UNIVERSIDAD

DE CHILE# SANTIAGO, DEPARTAMENTO DE GEOGRAFIA. 194 P.
 

THOROUGH STUDY OF SEASONAL DISPLACEMENTS OF LIVESTOCK WHICH AFFECTS ABOUT
 
2009000 ANIMALS (CATTLE, SHEEP, GOATS, HORSES# MULES AND ASSES) IN 
THE NORTE

CHICO REGION OF CHILE BETWEEN COPIAPO AND THE ACONCAGUA RIVER. IN THIS WAY,

SUMMER 
PASTURES ARE OBTAINED FOR A PERIOD OF ABOUT FIVE MONTHS BETWEEN NCVEPBER
 
AND APRIL. CLIMATIC CHARACTERISTICS OF 
THE REGION PROVIDE MOST FAVORABLE
 
CONDITIONS IN THE 
LIMARI VALLEY WHICH ACCOUNTS FOR APPROXIMATELY 75 PERCFNT
 
OF DISPLACEMENTS. IN THIS AREA, LIVESTOCK 
IS lOVFD FOR DISTANCES UP TU 200 K4.

THE 1968 DROUGHT HAS AFFECTED THIS ACTIVITY bY REDULING THE 
NUMBER IF ANIMALS
 
INVOLVED, IINKED TO A GE*4ERAL REDUCTION OF LIVESTOCK DUE T] THE PROLONGED DRY

PERIOD. THE 
AUTHOR EXAMINES LAND-TENURE RELATIONS BOTH HISTORICALLY AND UNDER

THE PRESENT CIRCUMSTANCES IF LAND REFORM WHICH HAS BROKEN UP 
THE LARGE ESTATES

WHICH FORMERLY EXTENDED FROM THE COAST TO THE BDUNOARY WITH ARGENTINA. PRESENT
 
USE OF MOUNTAIN PASTURES IS MAINLY UNDER RENTAL OR LEASE AGREEMENTS. CnNCLU-

SIONS POINT TO THE DEFICIENT ECNOMONIC CONDITIONS UNDER WHICH THE SYSTEM
 
OPERATESP 4ITH INSUFFICIENT TECHNICAL lEANS, LOW-GRADE LIVESTOCK, LACK OF
 
COMMERCIAL ORGANIZATION AND OUTLETS FOR SUBPRODUCTS (E.G. CHEESE). 
 THE lACK
OF SUFFICIENT INCENTIVE HAS LED TO INCREASED EXODUS OF 
RURAL POPULATION INVOLVED
 
IN THIS ACTIVITY. 
 THE NEED FUR FURTHER STUDY AND ASSISTANCE IS STRESSEno
 
TUGETHER wLTH THE NECESSITY OF EXAMINING SPECIFIC PROBLEMSP E.G. THF BENEFITS
 
AND DAMAGES DUE TO THE GOAT POPULATION.
 

TRANSHUMANCE/DROUGHTS/LAND TENURE/LAND REFORM/ECONOMICS/SOCIAL ASPECTS/

MIGRArION/DEMOGRAPHY/LIVESTOCK
 

6
 

BENNErT As
 

1968 

DI$TRIqUCIUN DE 
LAS AGUAS DEL RIO ELOUT V SUS AFLUENTES POR LA SEQUIA

1968-19o9 (STREAMFLOW OF THE ELOUI RIVER AND 
ITS AFFLUENTS DURING THE
 
1968-1969 JROUGHT3.
 

JUNTA VIGILANCIA, RIO COQUIBO. ZO P.
 

DROUGHIS/RIVERS/STREAMFLOW
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7
 

BODINIP Ho
 

1972
 

LA ANTIGUA PROVINCIA OE TARAPACA COMO REGION GEOGRAFICA Y EL ROL DE LA
 
PAMPA DEL TAMARUGAL COMO CENTRO DE POBLAMIENTO (THE ANCIENT TARAPACA PROVINCE
 
AS A GEOGRAPHICAL REGION AND THE ROLE OF THE PAMPA DEL TAMARUGAL AS A CENTER
 
OF SETTLEMENT).
 

ASOCIACION DE GEOGRAFOS DE CHILE, BOLETIN 2(3)132-38.
 

EXPOSES BASES FOR A RESEARCH PROGRAM IN THE PAMPA DEL TAMARUGAL. RECENT SURVEY
 
OF THE AREA POINTS TO A RELATIVE IMPORTANCE OF AGRICULTURAL ACTIVITIES AND
 
SETTLEMENT IN NOW ABANDONED PARTS OF THE PAMPA.
 

PAMPA DEL TAMARtIGALIREGIONAL ANALYSIS/PLAINSISETTLEMENTS/AGRICULTURE
 

a
 

B80s1 p.
 

1969
 

LAS LLUVIAS ANUALES EN CHILE, ANALISIS ESTADISTICO (ANNUAL RAINFALL IN CHILE$
 
STATISTICAL ANALYSIS).
 

UNIVERSIDAJ CATOLICA DE CHILEP SANTIAGnp DEPARTAMENTO DE ORRAS HIORAULICAS.
 
52 P.
 

THE AUTHOR DEFI?'ES THE MAIN STATISTICAL PARAMETERS TO BE USED IN THIS WORK.
 
TOGETHER WITH THE GENERAL PLUVIOMETRIC CHARACTERISTICS OF DIFFERENT CHILEAN
 
STATIONSP THE ARITHMETIC AND GEOMETRIC MEANS# COEFFICIENT OF VARIATION,
 
RODIERIS 'K( COEFFICIENT, COEFFICIENT OF ASSYMETRY AND OTHER STATISTICS
 
ARE GIVEN. THE RESIILTS ARE DISCUSSED AND THE AUTHOR RECOMMENDS AN ADJUSTMENT
 
OF SERIES 4ITH THE USE OF THE INCOMPLETE GAMMA FUNCTION.
 

RAINFALL/ANALYTICAL TECHNIQUES/6EATHER DATA/RAINFALL STATIONS
 

9
 

CAMACHUP Ce
 

1973
 

CALIDAD BACTERIPLOGICA DEL AGUA ORTENIDA DE LA CAMANCHACA EN CERROS CERCANOS
 
A ANTOFAGAiTA (BACTERIOLOGICAL QUALITY OF WATER OBTAINED FROM FOG-DRIP ON
 
RANGES CLOSE TO ANTOFAGASTA).
 

CIENCIA Y rErHNnLOGIA MARINA (ANTUFAGASTA) 1?)13?-43o
 

ATMOSPHERIC CONDENSATION/COASTAL OESERTSIWATER QUALITY/BACTERIA
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10 

CAVIEDESs C. 

1972 

GEOMORFOLOGIA DEL CUATERNARID DEL VALLE DEL ACONCAGUA# CHILE CENTRAL
 
(GEOMORPHOLOGY OF THE QUATERNARY IN THE ACONCAGUA VALLEYP CENTRAL CHILE)*
 

FREIBURGER GEOGRAPHISCHE HEFTE 11. 153 P.
 

THIS GEOMORPHOLOGICAL STUDY COVERS AN AREA MARGINAL TO THE SEMIARID REGION
 
OF CHILE. OF PARTICULAR INTEREST FOR DESERTIFICATION RESEARCH (S THE ANALYSIS
 
OF MORPHO-CLIMATIC CONDITIONS DURING THE QUATERNARY WHICH POINT TO ALTERNATING
 
COOL-HUMID AND ARID-TEMPERATE PERIODS.
 

GEOMORPHOLOGY/QUATERNARY PERIOD/CLIMATIC GEOMORPHOLOGY
 

IL
 

CAVIEDESP C.
 

1972
 

ON THE PALEOCIMATOLOGY OF THE CHILEAN LITTORAL.
 

IOWA GEOGRAPHER (29)18-14.
 

RECENT RESEARCH IN GEONORPHOLOGYP PALEONTOLOGY AND PALEOBOTANY PERMITS AN
 
ATTEMPT TO RECONSTRUCT THE CLIMATE OF THE CHILEAN COAST DURING THE LATE
 
TERTIARY AND QUATERNARY. THE MOST PROFOUND CLIMATIC CHANGE APPEARS TO HAVE
 
OCCURRED AT THE END OF THE TERTIARY. THE WAR4 CHARACTER OF TERTIARY CLIMATE
 
GAVE WAY TO AN ALTERNATION OF COOL-HUMID AND TEMPERATE-SEMIARID EPISODES
 
ACCOMPANIED BY A SHIFT IN THE CIRCULATION BELTS AND POSITION OF THE POLAR
 
FRONT' THE WHOLE SYSTEM OF SUBTROPICAL ANTICYCLONE AND ASSOCIATED CIRCULATION
 
IS SHOWN 0 MAPS TO HAVF MOVED BY AS MUCH AS TEN DEGREES LATITUDEe BECAUSE OF
 
THE VIGOUR OF REMNANTS FROM THE OLDER QUATERNARY GLACIATIONSP IT IS CONCLUDED
 
THAT A COOL-HUMID PHASE ACCOMPANIED THESE* WHILE THE MORE RECENT GLACIAL
 
EPISODES ARE LINKED TO THE TEMPERATE-SEMIARID PHASES.
 

SHORES/PALEOCLIMATOLOGY/TERTIARY PERIOD/QUATERNARY PERIOD/CLIMATIC CHANGE/
 
SYNOPTIC METEOROLOGY/ANTICYCLONES/ATMOSPHERIC CIRCULATION
 

12
 

CAVIEDESs C.
 

1973
 

A CLI14ATIC PROFILE OF THE NORTH CHILEAN DESERT AT LATITUDE 20 DEGREES SOUTH.
 
IN D.H.K. AMIRAN AND AoW. WILSON# EDS,p COASTAL DESERTS, THEIR NATURAL AND
 
HUMAN ENVIRONMFNTS, P. 115-121a
 

UNIVERSITY OF ARIZONA PRESS* TUCSON. 201 P.
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CLIMATIC CHARACTERISTICS OF FOUR REGIONS$ LITTORAL, PAMPAS# PIEDMONT# AND
 
ANDEAN HIGHLANDS. DISCUSSION OF CLIMATIC ELEMENTS AND DYNAMICS OF THE CHILEAN
 
DESERT CLIMATE.
 

COASTAL DESERTS/CLINATEIPLAINSISHORESICLIMATOLOGY
 

13
 

CHILE# OFICINA METEOROLOGICAP SANTIAGOIWORLD METEOROLOGICAL ORGANIZATION,
 
GENEVA
 

1970
 

RESUMEN ESTADO SEQUIA COPIAPO-CHILLAN (SUMMARY OF DROUGHT CONDITIONS IN THE
 
COPIAPO-CHILLAN SECTOR).
 

SAME AS AUTHOR. COMISION NACIONAL DECENJO HIDROLOGICO/WMOP INTERNATIONAL
 
HYDROLOGICAL DECADE. 9 P.
 

PART OF A SERIES OF REPORTS ON DROUGHT CONDITIONS DESCRIBING THE SERIOUSNESS
 
OF DRY SPELLS AND REMEDIAL MEASURES UNDERTAKEN BY LOCAL AND NATIONAL
 
AUTHORITIES.
 

DROUGHTS
 

14
 

COMISION CHILENA PARA EL ESTUDIO DE LAS ZONAS ARIDASv SANTIAGC
 

1963
 

INFORME NACIONAL SOBRE LAS ZONAS ARIDAS DE CHILE INATIONAL REPORT ON
 
CHILE'S ARID ZONES).
 

SAME AS AUTHOR. 99 P.
 

COASTAL DESERTS
 

15
 

CORDEROv M.C.
 

1967
 

LOS GRANDES CAMPOS DE 
DUNAS DEL NORTE CHICO (THE GREAT DUNE FIELDS OF THE
 
NORTE CHICO# CHILE).
 

UNIVERSIDAD DE CHILE# SANTIAGO, FACULTAD DE FILOSOFIA Y EDUCACION, SECCION
 
GEOGRAFIA. 100 P. (UNPUBLISHED THESIS)
 

ACTIVE DUNE FIELDS IN THE NORTE CHICO SECTOR OF THE CHILEAN COAST (APPROX.

31-32 DEGREES 5) CONSIST OF LONGITUDINAL AND TRANSVERSAL DUNES. LONGITUDINAL
 
DUNES ARE ORIENTED PARALLEL TO PREVAILING SW-WINDSP THEY ARE FOUND CLOSE TO
 
THE BEACHES. SMALL IN SIZE, SAND MOVEMENT IS SLIGHT. 
 THE MUCH LARGER
 
TRANSVERSAL DUNES, SEPARATED BY A RELATIVELY FLAT SWALE 
(A FOR4ER BEACH 1)

FROM THE FIRST# ARE RESPONSIBLE FOR LARGE SAND MOVEMENTS# INVADING TERRAIN
 
IN THEIR PATH.
 

COASTAL DESERTS/DUNESIBEACHES/WIND ACTION
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CUNILL9 P.
 

1971
 

FACTORES EN LA DESTRUCCION DEL PAISAJE CHILENOS RECOLECCION, CAZA Y TALA
 
COLONIALES IFACTORS IN THE DESTRUCTION OF THE CHILEAN LANDSCAPES FOOD
 
GATHERING, HUNTING AND TREE FELLING IN THE COLONIAL PERIOD).
 

INFORMACIONES GEOGRAFICAS (SANTIAGO) NUMEPO ESPECIAL. P. 235-264.
 

THE SPANISH COLONIZATION PROCESS HAD A PROFOUND IMPACT ON NATURAL VEGETATION
 
AND WILPLIFE IN CHILE FROM ITS VERY START IN THE 16TH CENTURY. MAIl ACCESS
 
FROM THE NORTH TRAVERSED THE ATACAMA AND SEMIARID REGIONS TO THE SOUTH, AND
 
TRAVELERS ALONG THIS ROUTE HAD TO RELY ON THE SCARCE AVAILABLE RESOURCES.
 
MINING ACTIVITIES CONTRIBUTED CONSIDERABLY TO THE DESTRUCTION OF NATURAL
 
VEGETATION; THE NECESSITY OF PROVIDING WOOD FOR DIFFERENT USES AND FODDER
 
FOR ANIMALS CREATED AN INCREASING DESERTIFICATION EFFECT, ESPECIALLY IN
 
SEMIARID FRINGES SOUTH OF THE ATACAMA. TI'iBER wAS ALSO EXPORTED AND OTHER
 
PLANTS EXPLOITED FOR COMMERCIAL USE, E.G. PANGUE (GUNNERA CHILENSIS) FOR
 
TANNING, AND BREA (TESSARIA ABSINTOIDES) FOR CALKING. INDISCRIMINATE
 
HUNTING LED ALSO TO NEAR EXTINCTIJN nF CERTAIN ANIMALS, ESPECIALLY VILCACHAS
 
(LAGIDIUMP VISCACIA CUVERI), GUANACO (LAMA GUANICOEI AND VICUNA (VICUGNA
 
VICUGNA). A SIMILAP SITUATION AROSE IN CENTRAL CHILE WHERE MFDITERRANFtN-

TYPE VEGETATION WAS SEVERELY EXPLOITED AND DAMAGED. THE URBANIZATION PROCESS
 
HAD AN EXTREMELY NEGATIVE EFFECT ON THE ENVIRONMENT. REFERENCE IS MADE TC1
 
THE CONSEQJENCES OF HUNTING AND FISHING IN THE SOUTHEASTERN PACIFIC OCEAN
 
NEAR THE CHILEAN COAST AND ON CHILEAN ISLANDSI EXTINCTICN OF VALUABLE SPECIES
 
AND SEVERE DAMAGE TO THE ECOLOGY.
 

ATACAMA/COASTS/ENVIRONMENTAL IMPACT/MINING/VEGETATION/PERTURBATION/WILDLIFE/
 
DESERTIFICATION/LOGGING(TIMBER)/HUMAN REHAVIOR/SETTLENENTS
 

17
 

DEVYNCKP JeL.
 

1970
 

CONTRIBUCI3N AL ESTUnIO DE LA CIRCULACION ATMnSFERICA EN CHILE Y EL CLIMA
 
UE LA REGION DEL 810-BID (CONTRISUTIO4 TO THE STUDY OF ATMOSPHERIC CIRCULATION
 
IN CHILE AND THE CLIMATE OF THE BIO-BI REGION).
 

UNIVERSIDAD DE CONCEOCIONP DEPARTAMENTO DE GEOFISICA. 166 P.
 

STARTING FROM AN ANALYSIS OF THE SPATIAL AND TEMPORAL DISTRIBUTION OF
 
PRECIPITATION IN CHILE, THEIR SEASONAL AND ONTHLY VARIABILITY, THE AUTHOR
 
EXAMINES SPECIFIC SYNOPTIC SITUATIONS. FOR THE SPORADIC WINTER RAINFALL I4
 
THE SEMIARID REGION, THE IMPORTANCE OF COLD AIR TRANSPORTS IN THE MIDDLE AND
 
LIPPER TRUPOSPHERE IS STRESSED. FURTHER ON, THE DISTRIBUTION OF SOLAR RADIATION#
 
CLOUDINESS AND TEMPERATURES IS ANALYZED. FOR THE CLIMATIC DIFFERENTIATION
 
IN THE BIO-BiD REGIONP PEGUYIS GRAPHIC METHnD ANDGORCZINSKYOS CONTINENTALITY
 
INDEX ARE JSED TO ESTABLISH 11 CLIMATIC SUB-REGIONS IN THIS AREA.
 

PPECIPITATIONIATMO5oERICI/wEATHER PATTERNS/SYNOPTIC 4ETEUOLOGY/TE4PERATURE/
 
CLIMATIC ZONES/ATMOSPHERIC CIRCULATION/SEMIARID CLIMATE/SOLAR RAOIATION/

METEOROLOGICAL DATA
 



1972 
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DIAZ# No/TAPIA, A.
 

1968
 

PRINCIPALES ASPECTOS DE LA EROSION EN LA PROVINCIA DE COQUINBO (PRINCIPAL
ASPECTS OF EROSION IN COQUIMBO 7nOVINCE).
 
UNIVERSIDAD DE CHILEs LA SERENA* 
 31 P.
 

EROSION
 

19
 

ERELD Js
 

1970
 

ALCANCES SOBRE EL USO RACIONAL DEL AGUA EN EL NORTE CHILENO (COMMENTS ON THE
RATIONAL USE OF WATER IN THE CHILEAN NORTH.
 
PLANDES (SANTIAGO)8 
 EL HOMORE EN LA ZONA AR1DA DEL NORTE CHILENO.
 

ANALYZES THE RELATIVE MERITS OF DIFFERENT IRRIGATION METHODS IN ARID REGIONS.
 

WATER UTILIZATION/IRRIGATION PRACTICES
 

20
 

ESPILDORA, Be
 

ALGUNOS ANTECEDENTES HIDROLOGICOS DE LA SEQUIA EN CHILE (HYDROLOGICAL
ANTECEDENTS OF THE DROUGHT IN CHILE).
 
UNESCO, SEMINARIO REGIONAL SOBRE HIDROLOGIA DE SEQUIAS, MONTEVIDEO#
OFICINA DE CIENCIAS, ACTASP P. 111-384,
 
GENERAL OBSERVATIONI ON CLIMATOLOGICAL CHARACTERISTICS OF 
THE 1968 DROUGHT
IN CHILE, OITH REFERENCES TO TEMPERATURE ABNORMALITIES.
 
DROUGHTS/TEMPERATURE RANGES/CLIMATOLOGY
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FRICK# Go
 

1970
 

DISTRIBUCION DE LAS LLUVIAS EN CHILE DURANTE LOS ULTINOS 46 ANOS (RAINFALL
 
DISTRIBUTION IN CHILE DURING THE LAST 46 YEARS)*
 

SCIENTIA (VALPARAISO) 36(139)150-54.
 

STUDY OF RAINFALL VARIABILITY BETWEEN COPIAPO AND PUNTA ARENAS. EXAMINES
 
POSSIBLE RELATION BETWEEN SOLAR ACTIVITY AND DROUGHT PERIODS.
 

RAINFALL/DROUGHTS/WEATHER PATTERN',/SOLAR RADIATION
 

22
 

FUENZALIDAP HIULRIKSEN# PIPUTLLANT# Jo 

1968
 

EVALUACION CRITICA DEL PROGRAA MEoTA. (CRITICAL EVALUATION OF THE META
 
PROGRAM).
 

UNIVERSIDAD DE CHILE, SANTIAGOP DEPARTAMENTO DE GEOFISICA Y GEODESIA.
 
16 P.
 

THE M.E.TA. PROGRAM WAS AN ATTEMPT TO INCREASE PRECIPITATION BY CLOUD SEEDING
 
IN THE ARICA REGION OF CHILE. THIS PAPER CONTAINS A CRITICAL APPRAISAL OF THE
 
SCIE4TIFIC BASES AND OPERATIONAL ASPECTS OF THE PROGRAM AND ESTABLISHES
 
COMPARISONS WITH SIMILAR ATTEMPTS IN CANADAP AUSTRALIA# U.SeA., AND ISRAEL.
 

PRECIPITATION(ATMOSPHERIC)I/WEATHER MODIFICATIO0ICLOUD SEEDING
 

23
 

GAETE, A.
 

1974
 

ANALISIS ESTADISTICO DEL COMPORTAMIENTO DE LAS PRECIPITACIONES EN EL ALTIPLANO
 
DE ARICA (STATISTICAL ANALYSIS OF RAINFALL IN THE ALTIPLANO OF ARICA# CHILE).
 

NORTE GRANDE 1(2)1169-181.
 

POSSIBLE CVCLIC CHANGES IN PRECIPITATION REG14E DETECTED BY HARMONIC AND
 
REGRESSION ANALYSIS AND THE LEAST-SQUARE METHOD. PRECIPITATIONS APPEAR TO
 
DECLINE IN THE LAST 42 YEARS (1932-1973).
 

PLATEAUS/9I4NFALL/WEATHER PATTERNS/ANALYTICAL TECHNIQUES/RAINFALL INTENSITY
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GASTOv Js 

1966
 

VARIACION 0E LAS PRECIPITACIONES ANUALES EN CHILE (ANNUAL RAINFALL VARIATIONS
 
IN CHILE)*
 

UNIVERSIDAD BE CHILE, SANTIAGO# FACULTAD 0E AGRONOMIA. 17 P.
 

STUDY OF INTER-ANNUAL VARIATIONS OF PRECIPITATION IN CHILE. THE DEGREE
 
OF VARIABILITY WITH RESPECT TO THE MEAN RAINFALL GIVES ORIGIN TO 12
 
PLUVIOMETRIC REGIONS# FOLLOWING DI CASTRIIS ECOLOGIC REGIONS*
 

PRECIPITATION(ATHOSPHERIC)ICLIMATIC ZONES/RAINFALL/WEATHER PATTERNS
 

25
 

GUTIERREZ# Re
 

1969
 

LA SEQUIAS REVANCHA DEL AGUA (DROUGHTS WATER'S REVENGE)*
 

PANORAMA ECONOMICO (SANTIAGO) 24217-19o
 

D"CRIBES CONSEQUENCES OF THE 1967-1968 DROUGHT IN NORTHERN CENTRAL CHILE#
 
1,s IMPACT ON AGRICULTUREP LIVESTOCK# INDUSTRIAL AND URBAN ACTIVITIES.
 

DROUGHTSIENVIROHMENTAL EFFECTSIAGRICULTUREILIVESTOCKIURBAN AREAS
 

26
 

HAJEK, E*R.IPACHECO# MoIPASSAKACQUAs A.
 

1972
 

ANALISIS BIOCLIMATICO DE LA SEQUZA EN LA ZONA 0E TENDENCIA MEDITERRANEA 0E
 
CHILE (BIOCLIMATIC ANALYSIS OF THE DROUGHT IN THE REGION OF MEDITERRANEAN
 
CLIMATE IN CHILE).
 

UNIVERSIDAD CATOLICA 0E CHILEP LABORATORKO DE ECOLOGIAv ESTUDIOS. 80 P.
 

BIOCLIMATIC APPROACH TO DROUGHT ANALYSIS. 0E MARTONNE'S ARIDITY INDEX AND
 
GAUSSEN-WALTER CLIMATIC DIAGRAMS WERE USED* DIOCLIMATIC REGIONS IN NORTHERN-

CENTRAL CHILE APPEAR TO HAVE BEEN DISPLACED SOUTHWARD BY THE DROUGHT. STRESSES
 
IMPORTANCE OF CONSIDERING NOT ONLY PLUVIOMETRIC BUT ALSO THERMIC CONDITIONS1
 
1967o THE YEAR PREVIOUS TO THE DROUGHT YEAR 1968, WAS ABNORMALLY COLDS CON-

TINUITY OF RESEARCH MIGHT SHc FURTHER LIGHT ON RECURRENCE OF SEQUENCES OF
 
DROUGHT CONDITIONS AND INTERVALS OF MORE HUMID PERIODS DURING WHICH THE
 
DESERTIFICATION IN THE NORTHERN PART OF THE AREA IS ARRESTED AND RECOVERY
 
OF VEGETATION TAKES PLACE.
 

DROUGHTSIMEDITERRANEAN CLIMATE/BIOCLINATOLOGY/WEATHER PATTERNS/RAINFALLI
 
TEMPERATUREIDESERTIFICATION/REVEGETATION
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HEILMAZER9 E.
 

1970
 

LA ACTIVITY SOLAR Y LA PERIODICIDAD DE LAS SEQUIAS EN CHILE (SOLAR ACTIVITY
 
AND DROUGHT PERIODICITY IN CHILE).
 

ORBITA (SANTIAGO) 2(4)122-33.
 

OUTLINES A POSSIBLE RELATIONSHIP BETWEEN DROUGHT PERIODS IN CHILE AND THE
 
MAXIMA OF SOLAR ACTIVITY WITH A PERIOD OF 22 YEARS.
 

DROUGHTS/SOLAR RADIATIONIWEATHER PATTERNS
 

28
 

HIRSCHMANNp Jo
 

1971
 

DESPLAZAMIENTO DEL MAXIMO DE RADIACION SOLAR SOBRE AMERICA DEL SUR*
 

REVISTA DE ESTUDIOS DEL PACIFICO (VALPARAISO) (3)171-83.
 

EMPHASIZES AMOUNT OF SOLAR RADIATION RECIEVED IN THE NORTHERN CHILEAN DESERT.
 
PRESENTS MAPS OF MEAN SOLAR RADIATION IN SOUTH AMERICA AND ITS SEASONAL
 
DISPLACEMENTS*
 

SOLAR RADIATION/COASTAL DESERTS
 

29
 

HIRSCHMANNo Jo 

1971
 

INVESTIGACION DEL LABORATORIO DE ENERGIA SOLAR DE LA UNIVERSIDAD TECHNICA
 
SANTA MARIA RELACIONADA CON LAS ZONAS ARIDAS DEL NORTE DE CHILE (RESEARCH OF
 
THE SOLAR ENERGY LABORATORYP SANTA MARIA TECHNICAL UNIVERSITYs RELATED TO THE
 
ARID ZONES OF NORTHERN CHILE).
 

UNIVERSIDAD TECHNICA FEDERICO SANTA NARIAP VALPARAISOv LABORATORIO 1E ENERGIA
 
SOLAR. 10 P.
 

THIS LABORATORY WAS SET UP IN THE ATACAMA WHERE THE HIGHEST AMOUNT IF SOLAR
 
ENERGY ANYWHERE I THE WORLD IS RECEIVED, AMONG DIFFERENT LINES OF RESEARCH
 
MENTIONED ARE SOLAR STILLS# SOLAR OVENS# AND OTHER APPLICATIONS.
 

SOLAR EERGY/ATACAMA/SOLAR STILLS/SOLAR ENERGY APPLICArIONS
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30
 

KING# He
 

1970
 

VARIACION DE A.GUNOS FACTaRES METEOROLOGICOS EN CHILE A TRAVES DEL TIEMPO
 

(TEMPORAL VARIATION OF SOME METEOROLOGICAL FACTORS IN CHILE)*
 

FACULTAD OE CIENCIAS FISICAS Y MATE4ATICAS9
U41VERSIDAO DE CHILEP SANTIAGO# 

105 P.
 

A4ALYSIS OF PRECIPITATION,
GENERAL DESCRIPTION Or CHILEAN CLIMATE. 


ATMOSPHERIC PRESSU " ND TEMPERATURES WITH THE HELP OF MOVING AVERAGES. 

CLIMATE/PRECIPIT' MOSPHERIC)/ATMOSPHERIC PRESSURE/TEMPERATUREI 

METEOROLOGICAL C, 

31
 

KUMMEROws J.
 

DE FRAY JORGE

APORTE AL CONrCIMIENTO DE LAS COOICI04ES CLIATICAS DEL BOSOUE 


rHE FRAY JORGE FORE'T),

(CgNTRIBUTION TO KNIVLEDGE JF CLIMATIC CONOITIaNS nF 


ROLETIN
MAIPUs ESTACIUN EIPERIMENYAL AGRONOMICAP
UJNIVERSIDAI DE CHILEP 

IECHNICO 24821-24.
 

FOUP YEARS OF RAINFALL AND FOG-DRIP lEASUREMENT! IN THE

PRESENTS RESULTS OF 


TO TEN TIMES GREATER THAN PRECIPITATION IN
 FRAY JORGE FOREST. FOG-DRIP IS UP 

IS AOPROXIMATELY 100 Mh. AVAILARLE
THE SURROUDING AREA WHERE MEAN RAINFALL 


MOISTURE PERMITS THE MAINTENANCE AND SURVIVAL IF A VALDIVIAN-TYPE QAINFORESTP
 
NEWLY PLANTFD


1'4ERE CATCHING FRAMES OF ADEQUATE SIZE COULn PERMIT GROWTH OF 

TREES.
 

IAINFALL/ATMOSPHERIC CONDENSATIONIFURESTS/FOGIFOREST MANAGE4ENT/TECHNIOUES
 

3Z
 

LARRAIN, H.
 

19?4
 

LA REUTILIZACION OF SUFL3S
 

AGRIC3LAS EN LA PAMPA DEL TAMARUGALP PROVINCIA DE TARAPACAP 

ANIFCEDENrES HISTOPICOS PARA UN ESTUOIO DE 


CHILE (4IST410ICAL
 
PAMPA
ANTECEDENTS FrR A STUDY OF RE-UTILIZATION OF AGRICULTURAL SOILS IN THi 


UEL TAMARJGALp TARAPACA PROVINCEP CHILE).
 

NORTE GRANIE 1(1)59-21.
 

AERIAL SItRVLY OF THE PAMPA DEL IA4ARUGAL SHOWE3 A NETdORK or F3RMERLY
 
AND RESEARCH I4 THE AREA POINTS Ti!
CULTIVATED PLOTS. HISTORICAL EVIDENCE 


THE PREVIO1J5 FYISTENCE OF A REGULARLY OR INTERMITTENTlY CULTIVATED 4NO 

IN4ABITED PART OF THE PAMPA IN PRE-HISPANIC TI4ES. 4ORK IS RF14G CARRIED 

TO ASCERTAIN AGRICULTURAL POTENTIAL FJR RE-UTILIZATION, CONSIDERING THFuur 

GOOD QUALITIES VF SOIL AND POSSIBILITY OF WATFR SUPPLY.
 

PA4PA DEL TAMARUGALIHISTORY/AERIAL PHOTOGRAPHYMCLTIVATED LANDI
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33
 

NENESESP C,
 

1967
 

PRO.LEMAS GEOGRAFICOS PARA EL OESARROLLO DE CHIU-CHIU Y LASANA 
(GEOGRAPHICAL
 

PROBLEMS OF DEVELOPMENT OF CHIU-CHIU AND LASANA)o
 

BOLETIN 1(3)29-400
ASOCIACION DE GEOGRAFOS DE CHILE# SANTIAGOP 


DISCUSSES THE IMPACT OF EDUCATIONAL AND COMMUNICATION IMPROVEMENTS ON 
THE
 

BOTH VILLAGES ARE CLOSE TO THE MINING-
INHABITANTS OF CHIU-CHIU AND LASANA. 


URBAN COMPLEY OF CHUQUICAMATA-CALAMA WHERE BETTER WORK OPPORTUNITIES 
ARE
 

PEOPLE IN THE YOUNGER AGE-GROUPS
THIS HAS LED TO EMIGRATION OF
AVAILABLE. 

OF THE ACTIVE POPULAT!ON. A POSSIBILITY TO ARREST THIS SITUATION COULD BE
 

THE IMPROVEMENT OF A6RICULTURAL AND LIVESTOCK ECO4OMIES LINKED 
TO GOVERNMENTAL
 

OF AVAILABLE WATER RESOURCES AND IRRIGATION. CLOSENESS
 
ASSISTANCEP BETTER USE 

OF A CONSU"ER MARKET IN CHUQUICAMAYA-CALAMA IS A POSITIVE FACTOR.
 

SOCIAL ASPECTS/MIGRATIONIECONOMIC DEVELOPMENT/ECONOMIC 
IMPACT/LIVESTOCK/
 

ANALYSIS
WATER UTILIZATION/AGRICULTURE/REGIONAL 


34
 

MOONEYP HAs/SCHLEGELP Fs
 

196?
 

LOS MOLLES EN LA PROVINCIA DE ACONCAGUA
 
LA VEGEIACION COSTERA DEL CABO DE 
 CHILE).

(COASTAL VEGETATION OF CAPE LOS MOLLES9 ACONCAGUA PROVINCE# 


UNIVERSIDAD DE 
CHILE# SANTIAGO# 8OLETIN T5T27-32.
 

DESCRIPTIO4 OF VEGETATIONAL COMMUNITIES IN A COASTAL AREA OF NORTHERN
 

(NEAR 32 DEGREES) CHARACTERIZED BY CRYPTOCARYUMP LITHRAEUMP
 CENTRAL CHILE 

THE SHRUB LUCU4A VALPARADISEAs
WITH IMPORTANT PARTICIPATIO4 OF 


COASTS/VEGETATION/PLANT COMUNLTIES/SHRUBS
 

35
 

MOONEY# HoA. ET AL
 

1970
 

VEGETATION CAMPARISONS BETWEEN THE MEDITERRANEAN 
CLIMATIC AREAS OF
 

CALIFORNIA AND CHILE.
 

FLORA 159(511480-496. SWRA W71-054709
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IN TERMS OF CLIMATIC GRADIENTS* TOPOGRAPHIC CONFIGURATIONS AND LAND-

USE HISTORIES CHILE AND CALIFORNIA ARE THE MOST COMPARABLE
 
MEDITERRANEAN-CLIMATIC REGIONS# THUS FACILITATING EXTREMELY DIRECT
 
VEGETATION COMPARISONS. GOING FROM THE MESIC TO THE ARTD END OF THE
 
CLIMATIC GRADIENT# HOMOLOGOUS PLANT COMMUNITY TYPES OCCUR: CLOSED
 
EVERGREEN FOREST# DENSE EVERGREEN SCRUBP LOW SCRUB WITH MANY DROUGHT-

DECIDUOUS ELEMENTS AND LOW SCRUB WITH MANY SUCCULENTS. THERE ARE Ng
 
COMMON GENERA BETWEEN THE TWO REGIONS, MAKING CLEAR THAT ANY
 
STRUCTURAL SIMILARITIES MUST BE DUE TO EVOLUTIONARY CONVERGENCE.
 
PRECIPITATION GRADIENTS EXTENDED FROM 80-1600 MM AND LATITUDES SPANNED
 
FROM 30-43 DEGREES. THERE IS A REMARKABLE ALIGNMENT OF HOMOLOGOUS
 
COMMUNITY TYPES WITH EQUAL LOW ELEVATION CLIMATIC REGIONS. HOWEVER,
 
LOO EVERGREEN SCRUB IN CHILE HAS MORE DROUGHT-DECIDUOUS ELEMENTS THAN
 
CALIFORNIA* ALSO, THE RICH MONTANE FORESTS OF THE SIERRA NEVADA ARE
 
LACKING IN THE ANDES. THERE ARE ALSO EQUAL LATITUDINAL REPLACEMENTS
 
OF COMMUNITY TYPES. (OALS)
 

EVERGREEN/SHRUBS/CHILE/ATACAMA/CALIFORNIA/NEDITERRANEAN CLIMATE/
 
VEGETATION/ENVIRONMENTAL GRADIENT /EVOLUTIONISUCCULENTS/ARID LANDS/
 
PLANT COMMUNITIESIXEROPHYTES/SCRUB/CLIMATIC-VEGETAL RELATIONSHIPSILIFE
 
FORMSIPLANTS)I/PRECIPITATION(ATHOSPHERICI/PRODUCTIVITY/PLANT GROWTH/
 
DALS
 

36
 

MUNIZP 0.
 

1972
 

UNA MICRO-R GION DE ESTANCAMIENTO EN LA REGION III PROVINCIA DE ANTOFAGASTA
 
(A STAGNATED MICROREGION IN REGION III ANTOFAGASTA PROVINCE). IN ENCUENTRO
 
NACIONAL DE GEOGRAFIAv 6TH, ANTOFAGASTA# APORTE.
 

UNIVERSIDAD DEL NORTEP ANTOFAGASTA@ 10 P.
 

SUBDIVISION OF OVER 125,000 SQ. KM, OF ANTOFAGASTA PROVINCE INTO MICROREGIONS
 
IS PROPOSEO AS A TOOL FOR REGIONAL ANALYSIS. THE AUTHOR STUDIES ONE SUCH
 
MICROREGIONs COMPRISING A SPARSELY POPULATED AREA WHERE THE POPULATION HAS
 
BEEN DECLINING DUE TO DECAY OF TRADITIONAL LIFEFORMS AND THE ATTRACTION OF
 
URBAN AND MINING CENTERS. THIS MIGRATION AFFECTS MAINLY THE YOUNGER AGE GROUPS
 
OF THE ACTIVE POPULATION. SHORT REVIEW OF REGIONAL DIFFICULTIES LEADING TO
 
STAGNATION IN THE FIELDS OF AGRICULTURE AND LIVESTOCK, COMMERCIALIZATION
 
PROCESSES AND INFRASTRUCTURE.
 

REGIONAL ANALYSISIMIGRATION/DEhOGRAPHY/SOCIAL ASPECTS/AGRICULTURE/LIVESTOCK/
 
ECONOMIC OEVELOPMENT/ECONOMIC IMPACT
 

37
 

MUNOZ# Ro/ESPINCZAP Co
 

1970
 

ROCIO Y NIEBLASI PECURSOS HIDRICOS NO CONVENCIONALES EN LAS ZONAS ARIDAS
 
(DE4 AND FOGSI NON-CONVENTIONAL HYDRIC RESOURCES IN ARID ZONES)I
 

PLANDES (SANTIAGO)l EL HOMBRE EN LA ZONA ARIOA DEL NORTE CHILENO. P. 44-49.
 

BASED ON FIELD RESEARCH CARRIED OUT AT PORTEZUELO (23 DEGREES 42 MINUTES S
 
70 DEGREES 20 MINUTES W). EXAMINES DIFFERENT METHODS FOR OBTAINING WATER
 
FROM FOG CONDENSATION ON NYLON SCREENS.
 

ARID LANDS/OEh/FOG/TECHNIQUES/ATMOSPHERIC CONDENSATION
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38
 

PASKOFF, Re 

1970
 

RECHERCHE$ GEOMORPHOLOGIQUES DAN LE CHILI SEMI-ARIDE.
 

BISCAYE FRERES# BORDEAUX. 420 P.
 

REGIONAL STRUCTURAL FACTORS AND CLIMATIC CONDITIONS ARE CONSIDERED
 
FOR THE TERRITORY EXTENDING BETWEEN 30 AND 33 
DEGREES SOUTH LATITUDE.

THE AUTHOR BELIEVES A LONGER CHRONOLOGY THAN FORMERLY ACCEPTED IS
NECESSARY TO ACCOUNT FOR THE GEOMORPHIC EVOLUTION OF THIS SEMIARID
REGION. THE 
LITTORAL FRINGE WITH ITS STEP-LIKE WAVE-CUT TERRACES AND

SAND DUNES HAS BEEN SURVEYED, AND FLUVIAL TERRACES OF 
THE ELQUI RIVER

VALLEY HAVE BEEN MAPPED. 
 GENERAL PROBLEMS OF THE QUATERNARY ARE
 
DISCUSSED# INCLUDING CLIMATIC CHANGES, SEA LEVEL VARIATIONS, AND
NEOTECTONIC ACTIVITY. 
 INCLUDED ARE GEOMORPHIC MAPS# ENGLISH AND
SPANISH CHAPTER SUMMARIES# AND AN 
EXTENSIVE BIBLIOGRAPHY.
 

OALSICHILE/GEOMORPHOLOGY/SEMIARID CLIMATE/BIBLIOGRAPHIES/QUATERNARY
 
PERIOD/COASTAL TOPOGRAPHIC FEATURES
 

39 

PASKOFFs R.
 

1973
 

THE PLIO-QUATERNARY CLIMATIC CHANGES ALONG THE SEMIARID SEABORD OF CHILE.

IN DoHoKo AMIRAN AND A.W. WILSON# EDS., COASTAL DESERTS, THEIR NATURAL AND

HUMAN ENVIRONMENTS, P. 147-151o
 

UNIVERSITY OF ARIZONA PRESS, TUCSON. 
 207 P.
 

THE CLIMATE ALONG THE SEMIARID CHILEAN COAST APPEARS TO HAVE CHANGED FROM
A WAR4 HUMID TROPICAL TYPE AT THE END 
OF THF TERTIARY, TO A COOLER AND MORE

ARID TYPE IN THE QUATERNARY. DURING THE PLEISTOCENE OCCURRED AN ALTERNATION

BETWEEN HUMID PHASES ACCOMPANIED BY A COOLING OF THE ATMOSPHERE AND DRY
 
PERIODS MAqKED PY A WARMING.
 

COASTS/CLIMATIC CHANGE/SEMIARID CLIMATE/TERTIARY PERIOD/QUATERNARY PERIOD/

PALEOCLIMATOLOGY/PLEISTOCENE EPOCH/COASTAL DESERTS
 

40
 

PEJMLp K.
 

1966
 

STUDZE 0 KOLISANI KLIMATU V HISIORICKE DOBE NA ZAPADNIM POBREZI JIZNI
AMERIKY ISTUDY DN CLIMATE FLUCTUATIONS IN THE HISTORICAL TINE OF THE
 
WESTERN COAST OF SOUTH AMERICA)*
 

HYDROMErEOROLOGICKY USTAVP PRAGUE 82 P. 
MGA 19.7-453.
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DROUGHT INDICES COMPUTED FOR MIDDLE AND NORTH CHILE# AND RELATED TO
 

THE 1690-1930 PERIOD PROVE THAT TdE SEVEREST DROUGHTS OCCURRED WITHIN
 

1?81-1810t FLUCTUATIONS OF CLIMATE IN THE MEDIAN PART OF THE WESTERN
 

REGIONS OF SOUTH APERICA ARE CAUSED BY EXTREME SHIFTS OF THE ITCZ AND
 
ONLY FLUCTUATIONS IN,
BY CHANGES IN MAGNITUDE OF THE PERUVIAN STREAM. 


NOT CHANGES OF# 
CLIMATE WERE ESTABLISHED.
 

PERU/CHILEICLINATEIDROUGHTS/COASTS/OALS
 

41
 

PIZARRO# HeIRIVAS* Re
 

1965
 

IRREGULARIDAD DE LAS PRECIPUTACIONES EN EL NORTE CHICO.
 

CHILE, OFICINA METUOROLOGICAs SANTIAGO.
 

POINTS TO THE
 

POSSIBILITY OF A TREND TOWARDS DIMINISHING PRECIPITATION IN THIS AREA.
 
NOTE ON SoS PLUVIOMETRIC SERIES FROM NORTHERN CENTRAL CHILE. 


PRECIPITAT[ON(ATMOSPHERIC)/WEATHER DATA/WEATHER PATTERNSIPRECIPITATION DEFICIT
 

42
 

RUTLLANTv Jo
 

1972
 

RESULTADO DE LA CAMPANA DE MEDICIONES METEOROLOGICAS REALIZADAS EN LA
 
PROVINCIA O ANTOFAGASTA# 13o? - 5,8 1970 (RESULTS OF METEOROLOGICAL DATA
 
COLLECTION IN ANTOFAGASTA PROVINCE).
 

UNIVERSIDAD DE CHILEs SANTIAGO. DEPARTAMENTO DE GEOFISICA Y GEODESIAo 77 P.
 

METEOROLOGICAL DATA
 

43
 

RUTLLANTs J./SIPPA* A.
 

1971
 

ALGUNAS CARACTERISTICAS DE LA INVERSION DE SUSSIDENCIA DEL ANTICICLON
 
SUBTROPICAL (SOME CHARACTERISTICS OF THE SUBSIDENCE INVERSION OF THE
 
SUBTROPICAL ANTICYCLONE)f
 

UNIVERSIOAD DE CHILE# SANTIAGO, DEPAWTAMENTO DE GEOFISICA Y GEODESIA. 14 Ps
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SOUTHEASTERN PACIFIC WEATHER IS CLOSELY LINKED TO THE POSITION AND STRENGTH
 
OF THE ANTICYCLONIC CELL POSITIONED SE4I-PERMANENTLY IN SUBTROPICAL LATITUDES
 
OFF THE CHILEAN COAST. THIS PAPER IS BASED MAINLY ON RADIOSONDE DATA FROM
 
ANTOFAGASTA AND QUINTERO STATIONS BETWEEN 1962 AND 1968 (ANTOFAGASTA) AND
 
1964-1965 (QUINTERO). STATISTICAL DATA INCLUDE TEMPERATURE INCREASE WITH
 
ALTITUDE, VERTICAL INCREASE OF MIXING RATIOp HEIGHT OF THE BASE OF THE
 
INVERSION AND ITS THICKNESS. IMPORTANCE OF THESE CHARACTERISTICS IS STRFSSED
 
NOT ONLY BECAUSE OF THEIR RELATION WITH CHILE'S CLLMATE AND ARIDITY OVER
 
EXTENDED AREAS BUT ALSO WITH RESPECT TO VERTICAL WIND VARIATIONS* CONCENTRATION
 
AND DIFFUSION OF ATMOSPHERIC POLLUTANTS IN THE LOWER ATMOSPHERE, CUMULIFORM
 
CLOUD COVER ASSOCIATED WITH THE INVERSIONIS BASE AND THE PROPAGATION OF
 
ELECTROMAGNETIC RADIATION.
 

COASTS/ANTICYCLONES/METEOROLOGICAL DATA/CLIMATE/WINDIMETEOROLOGY)/CLOUD COVER/
 
AIR POLLUTION/ELECTROMAGNETIC WAVES
 

44
 

SANTANA# Re
 

1967
 

EL RIO SALADO Y EL SECTOR ORIENTAL DE LA CUENCA DE CALAMA (THE SALADO RIVER
 
AND THE EASTERN SECTOR OF THE CALAMA BASINP CHILE).
 

ASUCIACION OF GEOGRAFOS DE CHILE, BOLETIN 1(3)821-28.
 

THE SALADO RIVER IS THE MAIN AFFLUENT OF THE LOAP THE ONLY IMPORTANT STREAM 
IN THE CHILEAN DESERT. THIS GEOMURPHOLOGICAL NOTE COMMENTS BRIEFLY ON THE 
MAJOR RELIEF UNITS IN THE AREAP THEIR STRUCTURAL CHARACTERISTICS AND LANDFORMS. 
THE RELATIVELY DISCRETE ACTION OF EROSION MAKES THE AUTHOR CONCLUDE THAT THIS 
SECTOR HAS HAD ARID CONDITIONS FOR A LONG PERIOD.
 

RIVER BASI4S/LANDFORMS/TCPOGRAPHIC FEATURES/CLIPATIC GEOMURPHOLOGY
 

45
 

SCHNEIDER# H.J.
 

1969
 

EL CLIMA DEL NORTE CHICO (THE CLIAATE OF THE NORTE CHICO.
 

UNIVERSIDAD DE CHILE# SANTIAGOP DEPARTAMENTO DE GEOGRAFIA. 132 P.
 

THE NORTE CHICO (CHILE) IS A SEMI-ARID TRANSITIONAL REGION BETWEEN THE
 
ATACAMA TO THE NORTH AND THE SUBHUMID SUMMER-DRY PROVINCES TO THE SOUTH.
 
ITS CLIMATIC HISTORY HAS BEEN ONE OF SLIGHTLY DRIER 
AND WETTER EPISODES WITH
 
FIRST THE INDIGENOUS INHABITANTS AND LATER THE SPANISH SETTLERS EVOLVING A
 
PATTERN OF OCCUPATION ADAPTED TO SCARCITY OF RESOURCES AND WATER. ANALY7ES
 
BRIEFLY THE DYNAMIC FFATURES OF THE REGIONAL CLIMATEP ELEMENTS AND FACTORS
 
OF CLIMATE BASED ON A RELATIVELY IMPORTANT NETWORK OF CLIMATOLOGICAL AND
 
PLUVI34ETRIC STATIONS. EXAMINES THE USE OF SEVERAL ARIDITY INDICES.
 

COASTS/SFMIARID CLIMATE/CLI4ATIC DATA/RAINFALL STATiONS/ATMOSPHERIC PRESSIRE/

ATMOSPHERIC CIRCULATION/ANTICYCLONES/WEATHER PATTERNS/TEMPERATURE INVERSION/

ARIDITY INDEXIMARTONNEP E, OEITHORNTHWAITEP C.W/EMBERGERP L,/CLIMATIC ZONES
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46
 

SCHNEIDER# HJs
 

1970
 

LA SEQUIA OE 1968 EN CHILE (THE 1968 DROUGHT IN CHILE).
 

INFORMACI0ES GEOGRAFICAS (SANTIAGO) 11:159-176o
 

1968 dAS ONE OF THE DRIEST YEARS ON RECORD IN NORTHERN AND CENTRAL CHILFE
 
AFFECTING NOT ONLY THE SEMI-ARID NORTE CHICn RUT ALSO A MAJOR SECTOR OF
 
CENTRAL CHILE WHERE 75 PERCENT OF THE POPULATION LIVES AND WHICH COnCENTRATeS
 
CHILE'S INDUSTRIAL AND AGRICULTURAL ACTIVITIES. THE EXTENT OF DROUGHT
 
CONDITIONS IS ANALYZED BY COMPARISON WITH THE FREQUENTIAL DISTRIBUTION OF
 
PRECIPITATION IN CHILE. A MAP OF MEDIAN PRECIPITATION SHOWS THE IMACT OF
 
THE DROUGHT AS COMPARED TO THE 30-YEAR MEDIAN. AS RAINFALL IS HIG4L.Y
 
CONCENTRATED (OVER 80 PERCENT) IN WINTER (APRIL-SEPTEMBER), A SERIES OF GRAPHS
 
FOR 16 STATIONS SHOWS MEAN PRECIPITATION AGAINST 1968. FOR A FEW STATIj*S
 
IN THE SOUTH WHERE SUMMER RAINFALL IS IMPORTANTo REFERENCE IS MADE TO 1968
 
SUMMER CONDITIONS. FINALLY, THE PAPER POINTS TO POSSIBLE EXPLANATION OF
 
OROUGHT8 A LARGE SCALE DISTURBANCE OF THE SOUTHERN HEMISPHERE'S CIRCULATION
 
IN THE SOUTH AMERICAN SECTOR. THIS LED TO A HIGHER PERSISTENCE OF THE SE-

PACIFIC ANTICYCLONE IN ABNORMALLY HIGH LATITUDES AND BLOCKING OF RAIN-4EAPING
 
DEPRESSIONS.
 

OROUGHTS/PRECTPITATION[ATMOSPHERIC)/RAINFALL STATIONS/WEATHER PATTERNSI
 
ATMOSPHERIC CIRCULATION/ANTICYCLONES/METEOROLOGY
 

47
 

SCHNEIDER, HJ.
 

1970 

TIPOS DE TIEMPO EN CHILE CENTRAL (WEATHER TYPES IN CENTRAL CHILE).
 

CUADERNOS GEOGRAFICOS DEL SUR (CUNCEPCION) (11177-93.
 

AFTER A REVIEW OF FEATURES OF THE REGIJNAL ATMISPHERIC CIRCULATION AND IN
 
PARTICULARP THE IMPORTANT ROLE OF THE HIGH PRESSURE CENTER CF THE SE-PACIFICP
 
THE MAIN WEATHER TYPES OF CENTRAL CHILE ARE DISCUSSED. ANTICYCLnNAL SIlUATION3
 
APPEAR TO RE DOMINANT, ESPECIALLY FOR THE NORTHERN PART OF THE REGI]NP THRnUGH-

OUT TH YEAR. SUBSIDING AIR FROM THE ANTICYCLONE HELPS TO ESTABLIS4 A
 
SUBSIDENCE INVEPSION REACHING UP TO 1000 OR MOQE MFTERS. ANTICYCLOIIC WFATHER
 
IS RFSPONSIBLF FOR THE LONG SPELLS ]F EXTPEM FLY DRY WEATHt', CHAPACTERIFTIC
 
FOR THE REGION IN SUMMER AND TRANSITIJNAL SEAS]NS WITH A FPEQOIJENT DRY PERID (IF
 
d MONTHS. THE POSITION AND STRENGTH 'F TAF AI'TICYCLoNE nETERT4FS LARGELY
 
THE ADVANCE OF DEPRESSIONS FROM TAE SOUTH, $O'JTHWEST ANO WEST. THIS IS SHOWN
 
UN SERIES IF SURFACE AND UPPER-AIR CHARTS. REFERENCE Ib AADE TO UPIER-AIR
 
LOWS (COLD DPOPS), THE WEAKNESS OF CONVECTIONAL PROCESSES AND THE LINKS BETwEEI
 
SURFACE AND UPPER-AIR CIRCULATION.
 

ATM3SPHERIC CIRCULATION/ATMOSPHERIC PRESSUREIANTICYCLONES/WEATHER PATTERNS/
 
DRY SEASONS
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48
 

SOCIEDAD NACIONAL DE AGRICULTURA
 

1968
 

ANTECEDENTES HISTORICOS, DATOS E INFORHACIONES DE LA SOCIEDAD NACIONAL
 
DE AGRICULTURA SOBRE LA SEQUIA (HISTORICAL BACKGROUNO DATA AND INFORMATION
 
ON THE DROUGHT).
 

CAMPESINO 99(9)124-37, (10)120-24.
 

DROUGHTS/CLIMATIC DATA
 

49
 

TRICARTv Jo
 

1966
 

ALGUNAS OSSERVACIONES GEOMORFOLOGICAS SOBRE LAS TERRAZAS DEL RIO COPIAPO.
 

INFORMACIOES GEOGRAPHICAS (SANTIAGO) 15131-50*
 

TERRASSES MISES E4 PLACE LORS DE PERIODES PLUS HUMIDES ET FORTENENT DEFOR
 
MEES PAR LA TECTONIQUE. NECA4ISMES DE SALINISATION DES NAPPES AQUIFERES.
 

TERRACES(GEOMORPHOLOGY)/SALINITY/RIVERS/GEOMORPHOLOGY
 

50
 

TRICART, Jo 

1966
 

FORMES DE RELIEF ARIDE DANS LES ANDES (SALAR DEL HUASCO).
 

PHOT3 INTERPRETATION (PARIS) 66(4)122-28o
 

PHOTOGRAPHIES AERIENNES COMIENTEES MONTRANT UNE CUVETTE ENDORFIDUE AVEC DES
 
TRACES DE 4IVEAUX LACUSTRES QUI ONT PU ETRE CORRELES AVEC LES MORA14ES DES
 
DEUX DkRNIERES GLACIATIONS.
 

TOPOGRAPHIC FEATURES/AERIAL PHOTOGRAPHYIBASINStGEOMORPHOLOGY
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51
 

TRICARTo Js
 

1966
 

UN CfOTT DANS LE DESERT CHILIENS LA PAMPA DEL TAMARUGALo
 

REVUE DE GEOMORPHOLOGIE DYNAMIQUE 16(11112-22.
 

FOSSE DIEFFONDREMENT ENTRE LA PRECORDILLERE ET LA CORDILLELE LITTORALEP LA
 
PAMPA DEL TAMARUGAL EST REMBLAYEE DE CONES DE DEJECTION MIS EN PLACE PENDANT
 
DES PERIODES PLUS HUMIDES. LES CRUES ACTUELLES SOY INFILTREHT ET REAPPARAISSENT
 
DANS LES DEPRESSIONS OU ELLES SIEVAPORENT EN ARRIVANT PRES DE LA SURFACE ET
 
NOURISSENT DES ENCROUTEMENTS SALES. CEUX-CI JALONHENT LES SITES OU ON PEU
 
TROUVER DE L'EAU A FAIBLE PROFONDEUR, POUR L'AMENAGEMENTP IL FAUDRA LA CAPTER
 
AVANT QUE LIEVAPORATION SUPERFICIELLm NOY AIT CONCENTRE LES SELS.
 

GEOMORPHOLOGYIGROUNDWATER/BASINS/CLINATIC GEOMORPHOLOGY/PAMPA DEL TAMARUGALi
 
AQUIFERS/EVAPORATION/WIND ACTION
 

52
 

TRICARTs Jo 

1969 - 1970
 

LE SALAR DEL HUASCO' ETUDE GEOMORPHOLOGIQUE.
 

REVUE DE GEOMORPHOLOGIE DYNAMIQUE 19(2)849-84.
 

CARTE GFOMORPHOLOGIQUE DETAILLEE MONTRANT LlIMBRICATION DES CONES ET RIVAGES
 
LACUSTRES OATANT DES PERIODES HU4IDES (COINCIDANT AVEC LES DEUX DERNIERES
 
GLACIATIONS)# DES MANIFESTATIONS EOLIENNES DES PERIODES SECHESP UNE CUVETTE
 
SALEE ACTUELLE. ANALYSE DESPROCESSUS. EVOLUTION GEOMORPHOLOGIQUE.
 

LANDFORMS/GEOMORPHOLOGY/BASINS/SALINE SOILS/WIND ACTION
 

53
 

VAN HUSEN, C.
 

196?
 

KLIMAGLIEDERUNG IN CHILE AUF DER BASIS VON HAEUFIGKEITSVERTEILUNGEN
 
DER NIEDERSCHLAGSSUMMEN (CLIMATE CLASSIFICATION IN CHILE ON THE BASIS
 
OF FREQUENCY DISTRIBUTION OF PRECIPITATION TOTALS).
 

FREIBURGER GEOGRAPHISCHE 4o 133 Ps MGA 20.2-14.
 

THE PRECIPITATION CONDITIONS IN CHILE ARE INVESTIGATED AND A
 
CRITERION FOR THE CLIMATIC CLASSIFICATION DEVELOPED ON THE BASIS OF
 
FREQUENCE ANALYSIS OF THE MONTHLY PRECIPITATION. THE PRECIPITATION
 
AGGREGATES WERE FORMED OUT OF THE SEPARATE PRECIPITATON TOTALS FOR
 
THE I MONTHS EACH OF SUMMER AND WINTER. OF THE ZONES DISTINGUISHED
 
FROM ONE ANOTHER BY DEFINITE HYDRIC CHARACTERISTICS IS THE ZONE OF
 
TOTAL ANNUAL DROUGHT (30 DEGREES TO THE EQUATOR).
 

CHILE/CLIMATEIPRECIPITATION(ATMOSPHERIC)/DROUGHTSIOALS
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WEISCHETv 4o
 

1966
 

ZUR KLIMATILOGIE DER NORDCHILENISCHEN WUESTE (ON THE CLIMATOLOGY OF THL
 

NORTHERN C4ILEAN DESERT),
 

METEOROLOGISCHE RUNDSCHAU 19(1)11-7.
 

COASTAL DESERT WITH HIGH
CHARACTERISTICS OF THE DESERTS IN NORTHERN CHILES 

RELATIVE HUMIDITY AND A SEMI-PERMANENT LAYER OF HIGH CLOUD UNDER AN INVERSION.
 

LOW THERMAL AMPLITUDEP BOTH DIURNAL AND ANNUAL. INTERIOR DESERT WITH LITTLE
 

CLOUD COVER# LOW HUMIDITY AND HIGH DIURNAL THERMAL AMPLITUDE. THE PAMPA DEL
 

TAMARUGAL 
IS THE DESERT CORE AND CAN BE COMPARED TO SUBTROPICAL DESERTS OF THE
 
TOWARDS THE EAST OF THE INTERIOR DESERT, THE 10 Mm
AFRICAN-ASIAN CONTINENTS. 


ISOHYET DELIMITS THE MOUNTAIN BORDER DESERT.
 

CLIMATE/COASTAL DESERTS/DESERTS/CLOUD COVER/HUMIDITYITEMPERATURE/ISOHYETS/
 
PAMPA DEL TAMARUGAL
 

55
 

WOLLMANP N.
 

1968
 

AN ECONOMIC METHOD FOR ANALYZING A NEY
THE WATER RESOURCES OF CHILEI 

RESOURCE IN A NATION'S DEVELOPMENT.
 

JOHNS HOPKINS PRESS, BALTIMORE* 279 P. SWRA 2(5)W69-01654# 

3(2)W70-00699. 

THE WATER RESOURCES OF CHILE ARE EXAMINED IN DETAIL BECAUSE OF A LONG 
THE AVAILABILITY OF BETTERTRADITION IF IRRIGATED AGRICULTURE AND 


FOUND ELSEWHERE IN LATIN APERICA.
 
OF WATER FjR IRRIGATION PPOJECTS,
 

HYDROLOGICAL DATA THAN CAN BE 

TREATED ARE SUCH TOPICS AS USE 

PROJECTION OF AGRICULTURAL WATER USE, WASTE TREATMENT, COSTSP QUALITYP
 

AND GEOGRAPHY. THERE IS NO FORESEEABLE WATER SHORTAGE IF SUPPLIES ARE
 

COIPARED WITH PROJECTED REOUIREMENTSP BUT THERE WILL BE LOCAL
 

SHORTAGES IN DRIER IRRIGATED 
AREAS IN THE NORTH.
 

CHILE/WATER RESOURCES OEVELPMENT/IRRIGATION PROGRAMS/WATER SUPPLY/
 

REGIONAL AiALYSIS/HYDROLOGIC DATA/WASTE WATER TREATMENT/WATER COSTS/
 

WATER OUALITY/OALS
 

56
 

ZEPEDAP H.
 

1974
 

CLIMATOLOGIA CHILENA 11931-1973).
 

INSTITUTO DE INVESTIGACION DE RECURSOS NATURALES IREN/CORFO# SANTIAGO#
 

INFORMACID' BIBLIOGRAFICA 3. 77 P.
 

PEFERENCES TO CLIMATOLOGICAL PAPERS PUBLISHED RECENTLY (1931-1973) IN CHILE
 

AND ABROAD WITH BRIEF DESCRIPTIONS AND SOME CRITICAL COMMENTS.
 

CLIMATOLOGY
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,SOUTH AMERICA 

Peru 



PERU
 

1
 

AARONS# J,/VITA-FINZZP C.
 

1960
 

THE USELESS LAND$ A WINTER IN THE ATACAMA DESERT* FOREWORD BY GLYN DANIEL.
 

R. HALE, LONDON. 191 P.
 

ATACAMAICOASTAL DESERTSIWINTER
 

2
 

AMIRAN, Dt1.K,
 

1970
 

EL DESIERTO DE SECHURAs PERUI PROBLEMS OF AGRICULTURAL USE OF
 
DESERTS.
 

REVISTA GEOGRAFICA 7217-12. SWRA W71-10490.
 

AGRICULTURAL DEVELOPMENT IN DESERT REGIONS IS SUBJECT TO MANY
 
PR9BLEMSP AND THIS IS WELL ILLUSTRATED IN THE AREA OF PIURAP LOCATED
 
IN THE DESERT OF SECHURAP ONE OF THE WIDEST SECTIONS OF THE PERUVIAN
 
COASTAL DESERT. ESTABLISHED ABOUT 40 YEARS AGO, THE AREA HAS 1300
 
FARMING UNITS OF 40 HECTARES EACH. COTTON IS THE MAIN CROP IRRIGATED
 
BY BASIN FLOODING FROM THE PIURA RIVER. ADDITIONAL WATER SOURCES ARE
 

WELLS SUFFERING FROM SEVERE OVERDRAFTS AND CONSEQUENT RISING SALINITY
 

LEVELS# LEADING TO EXTENSIVE LAND DETERIORATION. THE RIVER ITSELF
 
TURNS INTO AN ALKALINE DRAINAGE DITCH DURING LOW WATER SEASON DUE TO
 

A SEPARATE DRAINAGE SYSTEM FOR REMOVING USED IRRIGATION
LACK OF 

WATER2. A SIZABLE STORAGE RESERVOIR WITH A CAPACITY OF 258 MILLION
 

CUBIC METERS HAS BEEN BUILT AT SAN LORENZO# BUT SUFFERS FROM ENORMOUS
 

EVAPORATIVE LOSSES AND AN INSUFFICIENT REGIONAL HYDROLOGIC DATA BASE.
 

AMAZI4GLYP IN THIS REGION SUFFERING FROM A SPECTRUM OF RESOURCE
 

PROBLEMS# THERE IS NO AGkICULTRUAL RESEARCH STATION, NOT FAR TO THE
 

NORTH# THE LARGE EFFICIENT MALLARES FARM (6000 HECTARES) FURNISHES A
 

STARTLING CONTRAST IN DESERT AGRICULTURE. INTELLIGENT LOCA'
 
MANAGEMENT RESULTS IN A PROSPEROUS ENTERPRISE, INTEGRATING ADVANCED
 

AGRICULTURE TECONIOUESP BIOLOGICAL PEST CONTROL AND MINIMUM USE OF
 

PESTICIDES AND ARTIFICIAL FERTILIZERSP AND FIRST AND FOREMOST, A
 

STRICT IRRIGATION CUM DRAINAGE REGIME. (OAI.S)
 

OALS/ARIO LANDS/IRRIGATION PRACTICES/SALINE WATER/LAND USE/LAND
 
MANAGEMENT/WATER CONSERVATION/GROUNDWArER/RESERVOIRS/WATER RESOURCES
 

DEVELOPMENT/WATER SOURCES/ENVIRONMENTAL EFFECTSIEVAPORATION/REGIONAL
 
ANALYSIS/PERU/PERUVIAN DESERT/GUSSYPIUMIDRYZA/CROP PRODUCTION/
 
PESTS(I1SECTSI/BIOLOGICAL CONTROLS/PESTICIDES/SECHURA DESERT/WATER
 
MANAGEMENT
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3
 

ANTUNEZ DE MAYOLOs So
 

1951
 

PROYECTO DE DESVIACION DEL RIO MANTARO AL RIMAC MEDIANTE UN TUNEL PASADOR
A TRAVES DE lOS ANDES (THE MANTARO RIVER DEVIATION PROJECTS
CONNECTION B' A TUNNEL THROUGH THE ANDES). 

MANTARO-RIMAC 

IMPRENTA EL CONDORP LIMA. 74 P. 

CONSIDERS THE POSSIBILITY OF DIVERTING PART OF THE WATERS OF THE MANTARORIVER TO THE 
RIMAC WHICH COULD PROVIDE 1.1 MILLION HP FOR ELECTRIC ENERGY
FOR THE LIMA AREA AND NECESSARY WATER FOR YHE CITY. 
 AN ESTIMATE OF AVAILABLE
WATER RESOURCES IN THE RIMAC VALLEY IS GIVEN# FOLLOWED BY PROBABLE WATER
NEEDS IN THE FUTURE AND A REFERENCE TO INVESTMENTS NECESSARY TO FINANCE THE
PROJECT.
 

WATER TRANSFER/INTER-BASIN TRANSFERSIWATER RESOURCES/ELECTRIC POWER/
ECONOMIC DEVELOPMENT
 

4
 

BJERKNESv J.
 

1961
 

ESTUDIO DFL NINO BASADO EN 
EL ANALISIS DE LAS TEMPERATURAS DE LA SUPERFICIE
DEL OCEANO DE 1935-1957 
(STUDY OF EL NINO CURRENT BASED ON WATER SURFACE

TEMPERATURES 1935-1957).
 

COMPANIA AOMINISTRADORA DEL 
GUANO, 
LIMA# BOLETIN 30(9118-20
 

ANALYZES THE 
SEASONAL CHANGES IN THE ATMOSPHERIC CIRCULATION OF THE EASTERN
SOUTH PACIFIC AND THE 
INFLUENCE OF THE CIRCULATION ON SURFACE WATER

TEMPERATURES.
 

NINO/ATMOSPHERIC CIRCULATIONIWATER TEMPERATURE/CLIMATOLOGYIWEATHER PATTEPNSI
SEASONAL/PERU CURAENT/OCEAN CURRENTS
 

5
 

BROGGI, J@A.
 

1950
 

MIGRACION OE ARENAS A LO LARGO DE LA COSTA PERUANA.(SAND MOVEMENT ALONG
THE PERUVIAN COAST).
 

SOCIEDAD GEOLDGICA DEL PERU, BOLVTIN 24. 
 25 9.
 

THE EXTENSIVE SAKO DUNES 
WftZCH COVER THE NORTHERN DESERTS, ESPECIALLY THE
SECHURA DESERT, REPRESENT TE WIN-BRNE 
A14Y REMNANTS OF EROSION PRODUCTS
OF THE DESTRUCTION OF 
THE ROCKY SLOPE3 OF IWC SOUTHERN PART OF 
THE VESTEPN
 
ANDES.
 

SECHURA DESERTISAND OUNES/EDLIAN SOILS/WIND AcrION
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6
 

BROGGIo J.Ao
 

1956
 

AL MARGEN DEL PRIMER NAPA CLINATULOGICO DEL PERU (NOTES ON THE FIRST
 
CLIMATOLOGICAL NAP OF PERU)*
 

SOCIEDAD GEOLOGICA DEL PERU# BOLETIN 301107-110s
 

CLASSIFICATION OF CLIMATIC TYPES OF PERU.
 

CLIMATOLOGYIMAPSICLINATIC ZONES
 

T
 

BROGGIP J.A,
 

1961
 

LAS CICLOPEAS DUNAS COMPUESTAS DE LA COSTA PERUANAP SU ORIGEN Y SIGNIFICACION
 
CLIMATICA (CYCLOPEAN COMPOSITE DUNES OF THE PERUVIAN COASTP THEIR ORIGIN AND
 
CLIMATIC SIGNIFICANCE$*
 

SOCIEDAD GEOLOGICA DEL PERU# BOLETIN 36861-66.
 

THE COMPOSITE DUNE OF PUR PUR AND POSSIBLE RELATIONS WITH POST-GLACIAt
 
CLIMATIC CHANGE@
 

DUNES/COASTAL TOPOGRAPHIC FEATURES/CLIMATIC CHANGE/GEOmORPHOLOGY/
 
CLIMATIC GEOMORPHOLOGY
 

8
 

COBB# LeG.
 

1967
 

THE EL NINO PHENOMENON AND RAINFALL IN PERU AND ECUADOR. IN lisK,
 
HENRY# ET AL, RESEARCH ON TROPICAL RAINFALL PATTERNS AND ASSOCIATED
 
MESOSCALE SYSTEMS# P. 87-103o
 

U.S. ARMY ELECTRONICS COMMANDP FT. MONMOUTH# NoJ.o TECHNICAL REPORT
 
ECOM-02313-S29 SWRA WTO-01816.
 



THE COLD PERU OR HUMBOLDT CURRENT ALONG THE WEST COAST OF SOUTH
AMERICA CAUSES COLDER SURFACE WATER TEMPERATURES ALONG THE COAST THAN
ALONG THE OPEN OCEAN. 
 THE DESERTS OF CHILE AND PERU ARE A RESULT.
INTERVALS OF 
SEVERAL YEARS A GENERAL WEAKENING OF ATMOSPHERIC 
AT
 

CIRCULATION IN TPE SOUTH PACIFIC RESULTS IN A WEAKENING OF UPWELLING
AND SIGNIFICANTLY HIGHER 
SURFACE WATER TEMPERATURES KNOWN AS THE EL
NINO PHENOMENON. 
THE STUDY REPORTED HERE SHOWS A HIGH CORRELATION
BETWEEN INCREASED SURFACE WATER TEMPERATURES AND GREATLY INCREASED
SUMMER RAINFALL ON THE ADJACENT COASTAL PLAIN. 
 AREAS THAT NORMALLY
HAVE LITTLE OR NO RAINFALL WILL HAVE AT LEAST SEVERAL LARGE
 
THUNDERSTORMS DURING A SEASON WITH THE EL NINO PHENOMENON. 
 IT IS
SUGGESTED THAT WITH IMPROVED KNOWLEDGE OF ATMOSPHERIC CIRCULATION IT
SHOULD BE POSSIBLE TO PREDICT THESE OCCURRENCES. SIMILAR PHENOMENA
OCCUR OFF CALIFORNIA, SOUTHWEST AFRICA, AND 
WESTERN AUSTRALIA.
 
IOALS)
 

NINO/RAINFALLIPERU/CHILE/COASTAL DESERTS/OCEAN CURRENTSIPERU CURRENT/
AIR CIRCULATION/WATER TEMPERATURE/SUMMER PRECIPITATION/THUNDERSTORMS
 
OALS
 

9
 

COLLIERP Do.
 

1955
 

DEVELOPMENT OF CIVILIZATION ON IHE COAST OF PERU. 
 IN J.H. STEWARD, ED*#
IRRIGATION CIVILIZATIONS1 A COMPARATIVE STUDY. 
 SYMPOSIUM ON METHOD AND
RESULT IN CROSS-CULTURAL REGULARITIES, P. 19-Z7.
 

PAN AMERICAN UNION, SOCIAL SCIENCE MONOGRAPH I.
 

COASTS/SOCIAL ASPECTS/HISTORY
 

10
 

COLLIN-DELAVAUDs C.
 

1964
 

CONSECUENCIAS DE LA MODERNIZACION DE LA AGRICULTURA EN LAS HACIENDAS DE LA
COSTA NORTE DEL PERU (CONSEQUENCES OF MODERNIZATION OF AGRICULTURE ON ESTATES

ON THE NORTH COAST OF PERU).
 

MU$EO NACIONAL, LIMA# REVISTA 331259-282.
 

GENERAL DESCRIPTION 
nF ESTATES ON THE NORTH COAST# SUGAR PLANTATIONS AND THEIR
TECHNICAL TRANSFORMATIONSP INCREASE IN CULTIVATED LAND. 
 SOCIAL CONSEQUENCES:
EXAMPLE OF A LARGE SUGAR PLANTATION, CARTAVIO. ROLE OF MODERNIZATION AND
SINDICALISM FOR SOCIAL 
IMPROVEMENTS. 
 COTTON PLANTATIONS$ 
 SOCIAL TRANSFORMA-
TIONS OF YANACONAS, AGRICULTURAL WORKERS IBOTH PERMANENT AND 
OCCASIONAL).
DISAPPEARANCE OF 
LEASE HOLDERS. 
 REGIONAL AND INTER-REGIONAL SOCIAL CONSE-
QUENCES. 
 DROLETARIZATION OF RURAL MASSES, THEIR DIFFERENTIATION, UNEMPLOYMENT.
 
WORK MIGRATIONS.
 

COASTS/AGRICULTUREIECONOMIC DEVELOPMENT/SOCIAL ASPECTS/DEMOGRAPHY
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COLLIH-DELAVAUD# Co
 

1968
 

LES REGIONES COTIERES DU PEROU SEPTENTRIONALe
 

INSTITUT FRANCAIS O'ETUDES ANDINESP LIMA. 600 P.
 

COASTS
 

12
 

CRAIG# AeK.
 

1968
 

MARINE DESERT ECOLOGY OF SOUTHERN PERU. FINAL REPORT.
 

FLORIDA ATLANTIC UNIVERSITY* BOCA RATON# DEPARTMENT OF GEOGRAPHY#
 
REPORT PARACAS PAPERS 1-2. 215 P. AVAILABLE NTIS AS AD-674 431.
 

CONTAINS PRELIMINARY RESULTS OF A RECONNAISSANCE CONDUCTED ALONG PART
 
OF THE SOUTH-CENTRAL PERUVIAN COAST BETWEEN THE RIO PISCO AND RIO ICA.
 
THESE DATA CONSTITUTE THE INITIAL PHASE OF A PROJECT INVOLVING A
 
GENERAL SURVEY OF MARINE DESERT ECOLOGY. BROAD OBJECTIVES INCLUDE
 
RECONSTRUCTION OF THE LATE PLEISTOCENE PALEOGEOGRAPHIC ENVIRONMENT AND
 
ASSEMBLY OF LAND-BASED EVIDENCE FOR PREVIOUS PERU CURRENT DEFLECTIONS.
 
CONTEMPORARY PROBLEMS OF HUMAN ECOLOGY ARE ATTACKED AFTER SYSTEMATIC
 
REVIEW AND ORGANIZATION OF EXISTING LITERATURE ON GEOLOGY*
 
GEOMORPHOLOGYP OCEANOGRAPHY, CLIMATOLOGYP BOTANYP AND ARCHEOLOGY.
 
(AUTHOR)
 

OALS/DESERTS/ECOLOGYIPERU/MARINE GEOLOGYISTRATIGRAPHY/OCEAN CURRENTS/
 
FOG/ARCHAEJLOGYICLIMATOLOGY/PALEOBOTANY/COASTAL DESERTSIOCEAN CURRENTS/
 
KWIC MF 7330
 

13
 

OOBERITZP R.
 

1967
 

ZUM KUESTENKLIMA VON PERU (COASTAL CLIMATE OF PERU)*
 

HAMBURG, SEEWETTERAMTP EINZELVEROEFFENTLICHUNGEN 59. 115 P. MGA
 
19.9-10.
 

CLIMATOLOGICAL OBSERVATIONS OF 2 STATIONS IN THE PERUVIAN COASTAL
 
BELT. THE VERY LOW SEA TEMPERATURE OF THE PERU CURRENT IS RESPONSIBLE
 
FOR THE LOW ANNUAL AIR TEMPERATUREP THOUGH THE OCCASIONAL PRESENCE OF
 
THE EQUATORIAL COUNTERCURRENT KNOWN AS EL NINO MAY INCREASE
 
SIGNIFICANTLY. THE NORMALLY WEAK WIND REGIME IS VERY CONSTANT.
 

PERUICLIMArIC DATA'COASTAL DESERTS/AIR TEMPERATUREIOCEAN CURRENTS/
 
PERU CJRRE4T/NINO/JALS
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DOLLFUSs O.
 

1962
 

NOTA SOSRE UNA CRISIS CLIMATICA RECIENTE EN 
EL DESIERTO PERUANO A PARTIR
DEL ANALISIS POR C14 DE OSAMENTAS HUMANAS (NOTE ON A RECENT CLIMATIC CRISIS
IN THE PERUVIAN DESERT FROM ANALYSIS OF C14 IN HUNAN BONES).
 

SOCIEDAD GEOLOGICA 
DEL PERU, BOLETIN 38165-70.
 

C14 ANALYSIS OF AN OSSUARY DISCOVERED 40 KM 
FROM LIMA IN THE CHILLON VALLEY
GAVE AN AGE OF 
3200 YEARS. 
 THIS MIGHT BE LINKED TO A POST-GLACIAL CLIM4TIC
CRISIS# POSSIBLY A TARDIGLACIAL PERIOD. THE LAST PLUVIAL EPISODE ON THE
PERUVIAN CIAST COULD BE 
RELATED TO THE 
LIMITED RE-ADVANCE OF GLACIAL
CONDITIONS, APPROXIMATELY 3000 BP.
 

CLIMATIC CHANGE/RADIOCARBON DATING/ARCHAFOLOGY/COASTS/PALEOCLIMATOLOGy
 

15
 

DOLLFUSs 0.
 

1965
 

LES ANDES CENTRALES DU PEROU ET LEUR PIEDMONT.
 

INSTITUT FRANCAIS DOETUDES ANDINES, LIMA. 
 404 P.
 

PEDIMENTS/MOUNTAINS
 

16
 

DOLLFUS, O.
 

1964 - 1965
 

CAMBIOS CLIMATICOS CUATERNARIOS EN LOS ANDES PERUANOS 
(QUATERNARY CLIMATIC
CHANGES IN THE PERUVIAN ANDES).
 

SOCIEUAD GEOGRAFICA DE LIMAP 
BOLETIN 83865-74, 84869-83.
 

GENERAL CHARACTERISTICS OF THE CLIMATE OF 
PERU ALONG A TRANSECT FROM THE
PACIFIC OCEAN (LIMA) TO THE AMAZONAS BASIN. CLIMATIC HISTORY OF THE
QUATERNARY AND CONSEQUENCES OF CLIMATIC CHANGES ON RELIEF AND ECOLOGY.
RELATION BETWEEN CLIMATIC HISTORY AND HUMAN OCCUPANCY IN THE THREE MAIN
SECTORS OF DESERTP MOUNTAIN RANGES AND RAIN FOREST. 
 ACCORDING TO AUTHOR,
HUMAN SETTLEMFNTS IN PERU ARE 
AT LEAST TRACEABLE TO THE END OF 
THE TARDI-

GLACIAL CRISIS.
 

CLIMATEIPALEOCLIMATOLOGY/CLIMATIC CHANGE/QUATERNARY PERIOD/HUMAP'S/DESERTS/
ENVIRONPIENTAL EFFECTS/MOUNTAINS/FORESTS/SETTLEMENTS/ARCHAEOLOGY
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DRESCHD Jo
 

1961
 

OBSERVATIONS SUR LE DESERT COTIER DU PEROU,
 

ANNALES DE GEOGRAPHIE 708179-184.
 

COASTAL DESERTS
 

is
 

DREWESo WU.o/DREWESo A.To
 

1959
 

PLAN REGIOAL PARA EL DESARROLLO DEL SUR DEL PERU (REGIONAL DEVELOPMENT PLAN
 

FOR THE PERUVIAN SOUTH).
 

IMPRENTA SERVICID COOPERATIVO PERUANO NORTEAMERICANO 0E EDUCACIONO LIMA.
 
64 P.
 

INTRODUCTORY PAPER TO SEVEN REPORTS ON NATURAL RESOURCES. 
 CONTAINS AN
 

ECOLOGICAL CLASSIFICATION AND PHYSICAL DESCRIPTION OF THE PRINCIPAL REGIONS
 
OF SOUTHERN PERU. THE 1955-1957 DROUGHT PERIOD IS ANALYZED IN THE LIGHT
 
OF DEFICIENCIES IN THE METEOROLOGICAL OBSERVATION NETWORK TOGETHER WITH
 
SUGGESTION$ FOR ITS IMPROVEMENT.
 

NATURAL RESOURCES/PHYSICAL GEOGRAPHY/DROUGHTS/NETEOROLOGICAL DATA/ECOLOGY/
 
REGIONAL ANALYSIS/PLANNING
 

19
 

DROSDOFFo N.
 

1959
 

SUELOS DEL SUR DEL PERU (SOILS OF SOUTHERN PERU).
 

IMPRENTA SERVICIO COOPERATIVO PERUANO NORTEAMERICANO DE EDUCACIONo LIMA*
 
26 P.
 

SUMMARY OF PUBLICATIONS ON SOILS OF SOUTHERN PERU, WITH A GENERAL MAP,
 
REG1ONAL AD SOIL CHARACTERISTICS AND SUGGEST113NS FOR SOIL IMPROVEMENT AND
 
MORE EFFECTIVE WATER UTILIZATION.
 

SOIL TYPES/SOIL PROPFRTIESISOIL MAPS/SOIL CONSERVATIONISOIL MANAGEMENT/WATER
 
UTILIZATION
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FUCHS# Fe
 

1937
 

LOS CAMB!OS DE CLIMA EN EL NUNDO. POSIBLES CAUSAS DEL CANBIO DE CLIMA EN LA
 
COSTA DEL PERU (CLIMATIC CHANGES IN THE WORLD. POSSIBLE CAUSES OF CLIMATIC
 
CHANGF ON THE PERUVIAN COAST).
 

SOCIEDAD GEOGRAFICA DE LIMA, BOLETIN 541159-169.
 

COASTS/CLIHATIC CHANGE/CLIMATOLOGY
 

21
 

GARCIA# C.
 

1963
 

LA METEOROLOGIA BAJO LOS INCAS (METEOROLOGY UNDER THE INCAS).
 

SOCIEDAD GEOGRAFICA DE LIRA# BOLETIN 81:86-89.
 

REFERENCES TO METEOROLOGICAL KNOWLEDGE OF THE INCAS AND LIST OF 9UECHUAN
 
WORDS RELATED TO METEOROLOGY.
 

METEOROLOGY/HISTORY
 

22
 

GAY# P., JR.
 

1962
 

ORIGEN. DISTRIBUCION Y MOVIMIENTO DE LAS ARENAS EOLICAS EN EL AREA DE
 
YAUCA A PALPA.
 

SOCIEDAD GEOLOGICA DEL PERU# BOLETIN 37137-58. BIGENA(311E67-036331
 
GA 68L-248
 

BY STUDYING AERIAL PHOTOGRAPHS IN THE AREA BETWEEN YAUCA AND PALPA
 
ALONG THE COASTAL BELT OF SOUTHEIN PERUP THE DIRECTIONS OF MOVEMENT OF
 
THE DUNES WERE ESTABLISHED. TOPOGRAPHIC FEATURES NOTICEABLY DEFLECT
 
THE MOVEMENTS OF THE DUNES BY INTERFERING IN THE PATTERN OF THE
 
PREVAILING WIND DIRECTIONS. THE RELATIONSHIP BETWEEN WIDTH OF THE
 
BARCHANS AND VELOCITY OF MIGRATION IS ESSENTIALLY CONSTANT.
 

OALS/PERUICOASTAL DESERTS/BARCHA4SIDUNES/WIND ACTIONILITTORAL DRIFTI
 
COASTAL TOPOGRAPHIC FEATURES/PERUVIAN DESERT
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23
 

GRAVESo N.E.
 

1957
 

ANOMALIAS EN EL TIEMPO DE SUPERFICIE SOBRE LAS COSTAS DEL PACIFICO EN 1955
 
(SURFACE WEATHER ANONALIES ON THE PACIFIC COAST IN 1955).
 

COMPANIA ADMINISTRADORES DEL GUANOP LIMAP BOLETIN 33(7)15-9o
 

COASTS/METEOROLOGY/WEATHER PATTERNS
 

24 

HOWELL# WsE. 

1965
 

TWELVE YEARS OF CLOUD SEEDING IN THE ANDES OF NORTHERN PERU*
 

JOURNAL OF APPLIED METEOROLOGY 4(6)3693-700.
 

CLOUD SEEDING PROGRAM IN THE RIO MOCHE, CHICAMA AND JEQUETEPEQUE AREA#
 
TRUJILLO# LED TO AN 8 TO 15 PERCENT INCREASE IN RAINFALL.
 

CLOUD SEEDING/RAINFALL/METEOROLOGICAL DATA/WEATHER MODIFICATION
 

25
 

KESSLER, A./MDNHEIM, F.
 

1966
 

EL BALANCE HIDROLOGICO DEL LAGO TITICACA. 
 UNA CONTRIBUCION AL APROVECHAMIENTn
 
DE SUS AGUAS (HYDROLOGICAL BALANCE OF LAKE TITICACA. A CONTRIBUTION TO THE
 
UTILIZATION OF ITS WATERS),
 

SOCIEDAD GEOGRAFICA DE LIMAP BOLETIN 85155-65.
 

WATER LEVELS# PRECIPITATION
 
ANn EVAPORATION* TRIBUTARIES AND OUTFLOW THROUGH THE ID SAGUADERO'l
 

HYDROLOGICAL DALANCE.
 

CLIMATOLOGY AND HYDROLOGY OF LAKE TITICACAP 


LAKES/CLIMATOLOGY/HYDROLOGY/WATER UTILIZATION/WATER BALANCE/WATER LEVELS
 

26
 

KOSOKP P.
 

1965
 

LIFE# LAND AND WATER IN ANCIENT PERU.
 

LONG ISLAND UNIVERSITY PRESS, NEW YORK. 264 P.
 

LAND USE/WATER SCURCES/WATER UTILIZATION/SOCIAL ASPECTSIHISTORY/ARCHAEOLOGY/
 
PREHISTORY
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LYNCHP AeN
 

1964
 

CUARENTA ANOS DE PLUVIOMETRIA (ESTUDRO DEL TIENPO) (FORTY YEARS OF
 

PLUVIONETRYP STUDY OF THE WEATHER)*
 

SOCIEDAD GEOGRAFICA DE LIMAP BOLETIN 63161-649
 

ANALYSIS OF FORTY YEARS OF CONTINUOUS OPERATION OF THE SAYAPULLO (CAJAMARCA)
 
MONTHLY AND ANNUAL RAINFALL DATA FOR THE 1924-
THERNOPLUVIOMETRIC STATION. 


1963 PERIOD IS GIVEN WITH SPECIAL REFERENCE TO THE ABNORMAL HEAVY PRECIPITA-

TIONS IN 1925.
 

RAINFALL STATIONS/METEOROLOGYIWEATHER DATA/RAINFALL INTENSITY
 

28
 

MALPICAP C*
 

1966
 

CRONICA DEL HAMBRE EN EL PERU.
 

FRANCISCO MONCLOA EDITORES SoA. LINA. 205 P.
 

RAINFOREST-

YUCCAJ HIGHLANDS-POTATOES; MOUNTAIN RANGES-CORNI COAST-RICE. DISCUSSES CAUSES
 
AND CONSEQUENCES OF HUNGER.
 

MALNUTRITIONISOCIAL ASPECTSIhUMANS
 

ANALYZES DEFICIENCIES IN NOURISHMENT IN DIFFERENT PARTS OF PERU$ 


29
 

PERU# DIRECCION GENERAL DE METEOROLOGIAP LIMA
 

1962 - 1965
 

BOLETIN CLINATOLOGICO.
 

SAME AS AUTHOR.
 

CLIMATIC DATA
 

30
 

PERU# DIRECCION GENERAL DE METEOROLOGIAP LINA
 

1967
 

ANUARIO METEOROLOGICOp 1969o
 

SAME AS AUTHOR. 127 Pe NA 20.3-24.
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CONTAINS TABULATED DATA FOR PRINCIPAL CLIMATOLOGICAL AND
 
PRECIPITATION STATIONS# SYNOPTIC STATIONS, AND SEA WATER- AND SOIL
 
TENPERATURE-STATIONS. THE TABLES ARE PREFACED BY 4 PAGES OF
 
EXPLANATORY NOTES ON THE UNITS OF MEASUREMENTS AND PROCEDURES USED IN
 
OBSERVING AND MEASURING THE VARIOUS ELEMENTS (PRECIPITATION
 
TEMPERATURE# HUMIDITY* ETC.).
 

PERU/METEOROLOGICAL DATA/SYNOPTIC CLIMATOLOGY/SOIL TEMPERATURE/OALS/
 
TEMPERATURE MEASUREMENT/WATER MEASUREMENT/HUMIOITY/PRECIPITATION(ATNOSPHERICI
 

31 

PERU, OFICINA NACIONAL DE EVALUACION DE RECURSOS NATURALES (ONERN), LIMA
 

1967
 

RESENA SOBRE LOS SUELOSs CAPACIDAD DE USO Y AGRICULTURA DE LAS TIERRAS DE
 
LOS DESIERTOS COSTEROS (NOTE ON THE SOILSP THEIR CAPACITY, AND AGRICULTURE
 
OF LAND IN THE COASTAL DESERTS).
 

COMITE EJECUTIVO PERUANO DE TIERRAS ARIDAS, SYMPOSIUM SOBRE DESIERTOS
 
COSTEROSP LIMA. 29 P.
 

DESCRIPTION OF SOILSP SOIL CAPACITY AND LAND-USE, ANIMAL HUSBANDRYP
 
FORESTRY AND AGRICULTURE IN IRRIGATED AND NON-IRRIGATED AREAS ALONG THE
 
PERUVIAN COASTS.
 

LAND USEISOIL TYPES/AGRICULTURE/FORESTRYIDOMESTIC ANIMALS/COASTAL DESERTS
 

32 

PERU# OFICINA NACIONAL DE EVALUACION DE RECURSOS NATURALES (ONERN)p LIMA
 

1969 - 1973
 

INVENTARIOP EVALUACION Y USO RACIONAL DE LOS RECURSOS NATURALES DE LA COSTA.
 

SAME AS AUTHOR.
 

THIS SERIES OF VOLUMES CONTAINS DETAILED BASIC INFORMATION ON THE PHYSICAL
 
(CLIMATEP VEGETATION, GEOLOGY, SOILS# HYDROLOGY) AND HUMAN CHARACTERISTICS OF
 
THE RIVER BASINS ALONG THE PERUVIAN COAST. E4PHASIS IS PLACED ON PRESENT AND
 
POTENTIAL LAND USE AND IMPROVEMENT OF UTILIZATION OF WATER RESOURCES. THE
 
SECOND VOL'JME OF EACH STUDY CONTAINS MOSTLY STATISTICAL INFORMATION AND MAPS.
 
19691 VALLE CHANCAY. 1970' LOS RI]S SAN JUAN (CHINCHA) Y TOPARAB RIO
 
CANETE. 1471I RIO PISCOI RIO ICAi RIO GRANDE (NALCA). 1973 LOS RIOS
 
rORTALEZAP PATIVILCA Y SUPEB LOS RIOS SANTA, LACRAMARCA Y NEPENAJ LOS RIOS
 
CASMAP CULEBRAS Y HUARMEYo 19731 RIO CHICAMAI RIO MOCHEI LOS RIOS VIRU Y
 
CHAOI EL RIO. 19?T' LOS RIOS QUILCA Y TAMBO.
 

RIVER BASINS/LAND USE/WATER RESOURCES DEUELOPMENT/PLANNINGINATURAL RESOURCES/
 
PHYSICAL GEOGRAPHY/HUMAN RESOURCES/COASTS
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PERU, OFICINA NACIONAL DE EVALUACION DE RECURSOS NATURALES (ONERN)o LIMA#
 
INSTITUTO NACIONAL DE PLANIFICACION
 

1967
 

DIAGNOSTICO DE LOS RECURSOS NATURALES A NIVEL REGIONAL.
 

SANE AS AUTHOR. PLAN DE DESARROLLO ECONOMICO Y SOCIAL 1967-1970 1(9). 1, P.
 

CLIMATIC CHARACTERISTICS OF PERU IN RELATION TO PLANNING REGIOt1S. 
 SOILS

AND SOIL CAPACITY. REGIONAL HYDRAULIC RESOURCES, THEIR POTENTIAL AND PRESENT

UTILIZATION. 
 FORESTS AND FOREST POTENTIAL. MINING RESOURCES AND PRODUCTION.
 

CLIMATE/SOIL TYPES/WATER RESOURCES/WATER UTILIZATION/FORESTS/MINING/NATURAL

RESOURCES/PLANNING
 

34
 

PERU, OFICINA NATIONAL DE EVALUACION DE RECURSOS NATURALES (ONERN), LIMA#
 
INSTITUTO NACIONAL DE PLANIFICACION
 

1974
 

PRIMER SEMINARIO NACIONAL DE SISTEMAS ECOLOGICOS, RECURSOS NATURALES Y
 
MEOIO AMBIENTE.
 

SAME AS AUTHOR. 28 P.
 

CONTAINS CONCLUSIONS AND RECOMMENDATIONS OF THE FIRST SEMINAR ON ECOLOGICAL

SYSTEMS, NATURAL RESOURCES PAD THE ENVIRONMENT WITH RESPECT TO ENVIRONMENTAL
 
CONTAMINATION, RENEWABLE NATURAL RESOURCES OF THE OCEAN AND CONTINENTAL WATERS,

TERRESTRIAL RESOURCES, APPLIED AGRARIAN RESEARCH AND THE ROLE OF ECOLOGY FOP
 
DEVELOPMENT PLANNING.
 

NATURAL RESOURCESIPOLLUTION/ECOSYSTEMS/ENVIRONqENT/AGRONOMY/PLANNING
 

35
 

PERU, OFICtNA REGIONAL DE DESARROLLO DEL NORTE
 

1969
 

AGUAS SUBTERRANEAS. VOL@ 6.
 

SAME AS AUrHOR. 78 Po
 

GEOLOGICALP HYDROLOGICAL AND HYOROGRAPHIC L'wACTERISTICS OF NORTHWESTERN

PERU, COASTAL ZONEI ANCASH, LA LIBERTAD, LAMBAYEOUE# PIURA, TUMBES. TOTAL
 
GROUNDWATER POTENTIAL.
 

COASTAL DESERTS/GROUNDWATER/GEOLOGY/HYDROLOGY
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36
 

PETERSEN# G.
 

1935
 

ESTUDIOS CLIMATOLOGICAS DEL NOROESTE PERUANO (CLIMATOLOGICAL STUDIES OF
 
THE NORTHWEST OF PERU).
 

SOCIEDAD GEOLOGICA DEL PERU# BOLETIN 8(2)1-135.
 

COVERS CLIMATOLOGICAL KNOWLEDGE OF PERU AT THE TIME WITH A DETAILED ANALYSIS
 
OF CLIMATIC FACTORS AND ELEMENTS. SPECIAL ATTENTION IS GIVEN TO PRECIPITATIONS
 
DURING THE 1924-1932 PERIOD# RAINY AND DROUGHT YEARS AND PALAEOCLIMATES.
 

CLIMATOLOGI/PALEOCLIMATOLOGYIPRECIPITATION(ATMOSPHERICICLIMATIC DATAI
 
DROUGHTS
 

37
 

POPOVICHP ZeITORRES BROUSSETP L.
 

1966
 

PERIODO 1925-1964
 
ITEMPERATURE FLUCTUATIONS IN PORT CHICAMA DURING 1925-L964)9
 
FLUCTUACIONES DE LA TEMPERATURA EN EL PUERTO CHICAMA EN EL 


SEMINARIO LATIOAMERICANO SOBRE EL OCEANO PACIFICO ORIENTAL# I LIMA*
 
PROCEEDINGS 167-168.
 

THE PORT OF CHICAMA IS A POINT OF SURGENCE1 MONTHLY AND YEARLY TEMPERATURE
 
CHANGES REFLECT CHANGES DUE TO THE NINO PHENOMENON WHICH BRINGS PARTICULAR
 
CLIMATIC CINDITIONS.
 

NINO/TEMPERATURE RANGES
 

38
 

PSUTYP N.Po/BECKWITHp We/CRAIG. AoK.
 

1968
 

1000 SELECTED REFERENCES TO THE GEOGRAPHYP OCEANOGRAPHYP GEOLOGY#
 
ECOLOGY, AND ARCHAEOLOGY OF COASTAL PERU AND ADJACENT AREAS. 30 REV.
 

PARACAS PAPERS 1(1). 52 P. ONR GEOGRAPHY PRANCH CONTRACT
 
N100OL4-6-A-0320O. AVAILABLE 14IS AS AD-6T1 870.
 

A 3PECIALIZED BIBLIOGRAPHY# ARBITRARILY LIMITED TO 1000 ENTRIES# AND
 
PREPARED TO SERVE CERTAIN NEEDS OF THE INVESTIGATORS ENGAGED IN THIS
 
MARINE DESERT ECOLOGY PRUJECT, WAS ASSEMBLED AS A PART OF THE
 
BACKGROUND PREPARATION FOR A LONG-RA4GE RESEARCH PROGRAM STUDYING
 
MARINE DESERT ECOLOGY, PARTICULARLY AS IT OCCURS ALONG THE CENTRAL
 
COAST OF PERU. THE ECOLOGY OF THIS COAST OF PERU IS MORE COMPLICATED
 
THAN USUAL BECAUSE THF UNUSUAL FOGGY DESERT ENVIRONMENT IS A
 
REFLECTION OF SOME REMARKABLE NEAR-SHORE CONDITIONS. 4TH REV.
 
APPENDED TO PARACAS PAPERS 1(21# 1968v RECONNAISSANCE REPORT.
 

KWIC MF 7328/DALS/BIBLIOGRAPHIES/PERU/COASTAL DESERTStATACAMAICOASTS/
 
DESERTS/PHYSICAL GEOGRAPHYIECOLOGY/OCEANOGRAPHYIARCHAEOLOGY/NEARSHORE
 
FEATURES
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39
 

REPARAZe Ge DE
 

1954
 

LA UNESCO Y LA ZONA ARIDA (UNESCO AND THE ARID ZONE)*
 

LITOGRAFIA VALVERDE# LIMA* 12 P.
 

NOTES ON THE ARID ZONE STUDY PROGRAM OF UNESCO AND ITS PERUVIAN COUNTERPART.
 
AIMS AND PROGRAM OF THF PERUVIAN INSTITUTE FOR THE STUDY OF THE ARID ZONE@
 
HYDROLOGICAL AND IRRIGATION STUDIES IN AREQUIPA.
 

UNESCO/HYDROLOGY/IRRIGATIONIARID LANDS
 

40
 

REPARAZv G. DE
 

1958
 

LA ZONE ARIDE OU PEROU,
 

GEOGRAFISKA ANNALER 40. 62 P.
 

ALTHOUGH THE MAJOR EMPHASIS OF THIS PAPER IS NOT ON CLIMATE# IT DOES CONTAIN
 
A DISCUSSION OF THE GENERAL CLIMATIC CONTROLS AFFECTING THE DISTRIBUTION OF
 
CLIMATIC ELEMENTS IN THIS PARTICULAR AREA, EMPHASIS IS ON THE COASTAL ZONE#
 
WITH PARTICULAR ATTENTION TO THE PHYSICAL AND BIOLOGICAL GEOGRAPHY OF THE
 
ARID COASTP WITH BIBLIOGRAPHYs
 

COASTS/PHYSICAL GEOGRAPH'I/BIOGEOGRAPHY/CLINATOLOGY
 

41
 

REPARAZ, G. DE
 

1960
 

RAPIDO BOSQUEJO DE ALGUNOS FACTORES CLIMATICOS DE LA ZONA ARIDA PERUANA
 
IBRIEF NOTE ON SOME CLIMATIC FACTORS OF THE PERUVIAN ARID ZONEP.
 

COMITE NACIONAL DE PROTECCION A LA NATURALEZAP LIMA# BOLETIN 16166-T5
 

CLIMATE OF THE PERUVIAN ARID ZONE AND ITS ANOMALIES# RELATIONSHIP WITH THE
 
HUMBOLDT CURRENT. EVAPORATION AND PRECIPITATION ARE COMPARED WITH THOSE IN.
 
OTHER ARID ZONES. POSSIBLE CAUSES FOR CLIMATIC AND OCEANIC ANOMALIES ARE
 
INDICATED.
 

CLIMATEIARID LANDS/PERU CURRENTIEVAPORATIONIPRECIPITATIONIATMOSPHERICI/
 
CLIMATOLOGY
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42
 

ROSSLP H.
 

1940
 

LOS RIOS COSTANEROS DE LOS DEPARTAMENTOS DEL NORTE Y LA INFLUENCIA QUE TIENEN
 
EN ELLOS LOS BOSQUES CISANDINOS (COASTAL RIVERS OF NORTHERN PER'U AND THE
 
INFLUENCE OF FORESTS OF THE EASTERN ANDES SLOPES),
 

SOCIEDAD GEOGRAFICA DE LI4, BOLETIN 57(3)1157-164.
 

THE FORESTS OF THE ANDEAN SLOPES INFLUENCE THE VOLUME OF DISCHARGE OF COASTAL
 
RIVERS. DESTRUCTION OF FORESTS LEADS TO DECREASE IN STREAHFLOW AND FAVORS
 
SOIL EROSION AND LOSS OF AGRICULTURAL LAND,
 

COASTSIRIVERSIFCRESTS/DISCHARGEIWATER USTREANFLOWISOIL EROSION
 

43
 

SCHLOFFP S&L.
 

1959
 

PLAN REGIONAL PARA EL DESARROLLO DEL SUR DEL PERU - RECONOCIWiENTO DE LAS
 
AGUAS SUBTERRANEAS (PLAN FOR THE OEVELOPMENT OF 1WTHERN PERU - SURVEY OF
 
SUBTERRANEAN WATER)*
 

IMPRENTA SERVICIO COOPERATIVO PERUANO-NORTEAMERIC4KO DE EDUCACION, LINA.
 
157 P.
 

3UMMARIZES RESULTS OF GqUNDWATER RESEARCH IN SOUTHERN PERU. Pa1KTS OUT
 
WHERE GOOD QUALITY GROUNDWATER COULD BE FOUND AS 4ELL AS WHERE aRCUNDWATER
 
MIGHT BE IIPOSSIBLE TO OBTAIN OR TOO EYPENSIVE.
 

GROUNDWATER/GPOUNDWATER MINING/tWATER R.SOURCES
 

44
 

SCHOTTP Go
 

195- ?
 

LA CORRZENTA PERVJiA. THE PERU CURRENT).
 

SOCIEDAD GEOGRAFICA DE L14AP BOLeN b913-10m
 

DESCRIaES INFLUENCE F tHE PERU '1UR0NT 0)'4C.j'ATIC AND EcOaOiSc CONDITIONS
 
ON THE COAST.
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45
 

SCHWEIGGERP E.
 

1959
 

DIE WESTKUPSTE SUEDAMERIKAS IN BEREICH DES PERU-STROMS fTH1,WVSTCOAS7 OF

SOUTH AMEICA IN THE DOMAIN OF THE PERU-CURRENT)o
 

KEYSERISCHE VERLAGSSUCH4ANDLUNGP HEIDELBERG-MUNCHEN. 513 P.
 

PERU CURRENTICOASTS
 

46
 

SCHWEIGGERm k.
 

1961
 

ANOMALIAS EN EL OCEANO PACIFICO ORIENTAL Y SU PROGNOSTICO (A(QMkt.IES IN
 
THE EASTERN PACIFIC OCEAN AND THEIR PREDICTIONl.
 

SOCIEDAD GEOGRAFICA DE LIMA* BOLETIN 8383-50%
 

ANALYZES LINKS BETWEEN RAINFALL AND IIVDROGRAPHIC ANOMALIES: ABNORMAL YEAA$D
PERIODICAL CHANGES# THE PERU CURRFNT AND OR# GERLAGE*S PREDICTIONS.
 

PERU CURRENTiRAINFALLIWEATHER PATTERNS
 

TRICART9 J./MAINGUET, M.
 

1965
 

CARACTERISTIQUES GRANULEMETRIQUES DE QUELGUES SABLES EOLIENS DU DESERT

PERUVIENj ASPECTS DE LA, DYNAMIQUE DES BARKANESe
 

REVUE DE GEO9ORPHOLOGIE DYNAMIOUE 15(7-9)1110-121.
 

LA DEMONSTRATION EST FAITE DUE LES SABLES EDLIENS M!GRENT DIFFEREMMENT SELON
LEURS LIMENSIOS. 
 LES SABLES FINS (< 200 MICRO M) SONT PRIS EN SUSPENSION

TOURBILLONNAIRE ET SE CONCENTRENT EN DUNES. 
 LES SABLES MOYENS (200 A 500

MICRO M) SONT, DANS LES BARKHANESP EXPORTES VERS LES AILESP CONTOURNANT DONC
LA DUNES ILS MIGRENT DE CE FAIT PLUS VITE DUE LES PREMIERS, DEPLACES I CONTRE
PENTEP CONTRAIREMENT A CE OUI SE PRODUIT DANS LES ESPACES INTERDUNAIRES.

GRAINS G0OSSIERS MIGRENT PAR REPTATION - ROULAGE ET DONNENT DES RIDES. 

LES
 

EOLIAN SDILSIBARCHANS/SANDS/DUNES
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46
 

U.S. WEATHER BUREAU, WASHINGTON# D.C.
 

1955
 

BIBLIOGRAPHY ON THE CLIMATE OF PERU.
 

SAME AS AUTHOR. 13 P. AVAILABLE NTIS AS AD-670 031.
 

THE DOCUMENT LISTS 45 REPORTS BY TITLE AND AUTHOR AND INCLUDES

DESCRIPTIVE COMMENTS. 
 INFORMATION ON CLIMATOLOGY, METEOROLOGY,
DIURNAL VARIATIONS, RAINFALL# HUMIDITY, VAPOR PRESSURE# ARTIFICIAL
PRECIPITATION, UPPER ATMOSPHERE AND WIND TS GIVEN.
 

OALSIBIBLIOGRAPHIES/CLIAATOLOGY/PERUIMETEOROLOGYIDIURNAL/RAINFALLI
 
HUMIDITY/ARTIFICIAL PRECIPITATION /WIND(NETEOROLOGY)/KWIC MF 7321
 

49
 

WEBERBAUER, A.
 

1944
 

CLIMA Y VEGETACION EN LOS ANDES DEL PERU Y SU TERRITORIO COSTANERO
(CLIMATE AND VEGETATION OF THE PERUVIAN ANDES AND ITS COAST).
 

UNIVERSIDAD NACIONAL MAYOR DE SAN MARCOS# LIMA* FACULTAD DE CIENCIAS,
AEVISTA DE CIENCIAS 46(44811167-lz.
 

CLIMATE/VEGETATION/COASTSI/OUNTAINS
 

50
 

WEBERBAUERP A.
 

1944
 

LA INFLUENCIA DE LOS CAMBIOS CLIMATICOS Y GEOLOGICOS SOBRE LA FLORA DE LA
COSTA PERUNA IINFLUENCE OF CLIMATIC AND GEOLOGICAL CHANGES ON THE FLORA OF
 
THE PERUVIAN COASTS).
 

ACADEMIA NACIONAL DE CIENCIAS EXACTASP FISICAS Y NATURALES, LIMA# ACTAS

743)17-10.
 

COASTS/FLORA/CLIMATIC-VEGETAL RELATIONSHIPS/CLIMATIC CHANGEIGEOLOGY
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51
 

WYRTKIs K.
 

1973
 

TELECONNECTIONS IN THE EQUATORIAL PACIFIC OCEAN*
 

SCIENCE 180(40811866-68.
 

STRONG TRANSPORT IN THE EQUATORIAL COUN1FRCURRENT CONTRIBUTES TO tEL NINO@.
SEA-LEVEL DIFFERENCES ACROSS THE COUNTERCURRENT APPEAR TO BE WELL CORRELATED

WITH SEA-SURFACE T.MPERATURE ANOMALIES OFF CENTRAL AMERICA. 
 ANOMALOUS PERIODS
IN OCEANIC AND ATMOSPHERIC CLIMATE CORRESPOND TO HIGHEST DIFFERENCES E.G. IN

DECEMBER 1957 WHEN SEA-LEVEL DIFFERENCE WAS 0.50 M AND TEMPERATURE +1.0
DEGREES Cap EL NINO APPEARED IN PERU. TRANSPORT OF WARM WATERS OF THE COUNTER-

CURRENT HAS TV BE CONTINOUSLY HIGH OVER A PERIOD OF 3 MONTHS OR MORE.
 

NIND/OCEAN CURRENTS/WATER TEMPERATURE/CENTRAL AMERICA/CLIMATE
 

52
 

ZAMORA, C.
 

1974
 

LOS SUELOSP USO Y PROBLEMAS DE LAS TIERRAS ARIDAS DEL PERU (SOILSI

UTILIZATION AND PROBLEMS OF PERU'S ARID LANDS).
 

PERU* OFICINA NACIONAL DE EVALUACION DE RECURSOS NATURALESP LIMA. 18 P.
 

DESCRIBES DIFFERENT TYPES OF SOILS IN THE PERUVIAN COASTAL DESERT, THEIR
 
UTILIZATIO4 AND PROBLEMS OF PERU'S ARID LANDS.
 

COASTAL DESERTS/SOIL TYPESILAND USE
 

53
 

ZAMORA# C.
 

1974
 

REGIONES DE USO DE LA TIERRA DEL PERU ILAND-USE REGIONS OF PERU).
 

PERU, OFICINA NACIONAL DE EVALUACION DE RECUR33S NkTURALES, LIMA. 20 P.
 

LAND-USE REGIONS OF PERU. DESCRIPTION OF DIFFERENT LAND-USE IN DESERT AND
SEMI-ARID REGIONS ON THE COAST# MOUNTAIN SLOPES# 
VALLEYS AND HIGHLANDS, AND

DIFFERENT REGIONS OF THE AMAZONAS BASINS.
 

LAND USE/COASTAL DESERTSIMOUNTAINS/BASINS
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54
 

ZUTAv So
 

19?2
 

EL FENONENO 'EL NINO@ (THE 'EL NINO# PHENOMENON).
 

REVISTA DE ESTUDIOS DEL PACIFICO (5)12?-42.
 

DESCRIP)ION OF GENERAl OCEANIC C04DITIONS IN THE SOUTHEASTERN PACIFIC AND
 
ITS CURRENTSe THE 'EL HIND' PHENOMENON IS CONSIDERED TO BE OCCASIONALl
 
IRREGULAR AND APERIODICAL. REFERENCES TO MECHANISMS OF ITS FORMATION AND
 
ITS CONSEQUENCES*
 

OCEAN CURRENTSININO
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VENEZUELA
 

1
 

AGUILERAP J.A,
 

1969
 

LA CLASIFICACION BIOCLIMATICA DE He GAUSSEN Y F. SAGNOULS Y SU APLICACION EN
 
VENEZUELA (H. GAUSSEN AND F. BAGNOULSO CLIMATIC CLASSIFICATION AND ITS
 
APPLICATION TO VENEZUELA).
 

VENEZUELAP UPbNISTERIO OE ORRAS PUBLICASt CARACAS# DIRECCION DE CARTOGRAFIA
 
NACIONAL. 42 P.
 

PRESENTS THE APPLICATION OF THE BIOCLIMATIC METHOD OF GAUSSEN AND BAGNOULS
 
TO VENEZUELA. FOUR CLIMATIC ZONES ARE DEFINED. THIS CLIMATIC CLASSIFICATION
 
UTILIZES NIT ONLY TEMPERATURE, PRECIPITATION, AND VEGETATION AS CLIMATIC
 
INDICATORS BUT ALSO MAKES USE OF FOG AND DEW.
 

BIOCLIMATOLOGY/CLIMATIC ZONES/CLIMATOLUGYITEMPERATURE/FOG/DEWPLANT
 
INOICATORS/PRECIPITATION(ATMOSPHERIC)
 

2
 

AGUILERAP JAs
 

1970
 

DISTRIBUCION ESTACIONAL Y ESPACIAL DE LA PLUVIOSIDAD EN VENEZUELA (SEASONAL
 
AND SPATIAL RAINFALL DISTRIBUTION IN VENEZUELA).
 

VENEZUELA# MINISTERID DE OqRAS PUiLICASP CARACAS, DIRECCION DE CARTOGRAFIA
 
NATIONAL.
 

BASED ON DATA FROM 60 PLUVIUMETRIC STATIONS IN VENEZUELAP ANALYZES SEASONAL
 
AND SPATIAL RAINFALL DISTRIBUTION. THE RESULTING 24 PLUVIOMETRIC PROVINCES
 
ARE REPRESENTED O TWO COLORED MAPS ACCOMPANIFD BY OMBROTHERMIC DIAGRAMS FOP
 
REPRESENTATIVE STATIONS.
 

RAINFALL STATIONS/WEATHER PATTERNS/RAINFALL/WEATHER DATA
 

3
 

CHAVES# L.F.
 

1963
 

GEOGRAFIA AGRARIA DE VENEZJELA (AGRARIAN GEOGRAPHY OF VENEZUELA).
 

UNIVERSIDAO CENTRAL DE VENEZUELA# CAQACAS. 257 P,
 

ANALYZES THE PHYSICAL GEOGRAPHY AND THE PR'BLEM OF THE NATURAL RESOURCES PF
 
VENEZUELA AND THEIR INTEPRELATILNS wIT4 AGRARIAN PROBLEMS.
 

PHYSICAL GEOGRAPtY/NATURAL RESOURCES/AGRICULTURE
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4
 

EWELP JoJsMADRIZp A. 

1968
 

ZONAS DE VIDA EN VENEZUELA (LIFE ZONES IN VENEZUELA).
 

VENEZUELA, MINISTERIO DE AGRICULTURA Y CRIAo CARACAS* DIRECCION DE
 
INVESTIGACION. 265 P.
 

PHOTOGRAPHIC COVERAGE OF VENEZUELA'S VEGETATION EXPOSES RESULTS OF ECOLOGICAL
 
STUDIES USING HOLORIDGE'S METHOD FOR CLASSIFICATION OF VEGETATIONAL ZONESP
 
A METHOD THAT WILL BE APPLIED TO VENEZUELA WITH THE AIM OF ECOLOGICAL MAPPING.
 

LIFE ZONESIPHYTOGEOGRAPHYIPHOTOGRAPHY/VEGETATION/PLANT ECOLOGY
 

5
 

FREILEP A.
 

1963
 

METEOROLOGIA Y CLIMATOLOGIA TROPICAL Y DE VENEZUELA ITROPICAL AND VENEZUELAN
 
METEOROLOGY AND CLIMATOLOGY).
 

VCNEZUELAP MINISTERIO BE DEFENSAP CARACAS# SECCION DE GEOGRAFIAe 429.
 

DETAILED DISCUSSION OF THE DYNAMICS OF THE VENEZUELAN CLIMATE.
 

CLIMATEICLIMATOLOGY/METEOROLOGY
 

6
 

FREILE, A.
 

1969
 

REGIONES CLIMATICAS OE VENEZUELA (CLIMATIC REGIONS OF VENEZUELA).
 

EDITORIAL SUCRE# CARACAS*
 

A REGIONAL CLIMATOLOGY OF VENP.ZUELAP COMPARING THORNTHWAITE'S METHOD WITH
 
KOEPPENIS CLASSIFICATION.
 

ARIDITY INJEXICLIIATIC ZONESICLIMATOLOGYIKOEPPENS CLIMATIC CLASSIFICATION/
 
THORNTHWAITEP C.W.
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PEETERSo Le
 

1968
 

ORIGEN Y EVOLUCION DE LA CUENCA DEL LAGO DE VALENCIA (ORIGIN AND EVOLUTION
 
OF THE LAKE VALENCIA BASIN).
 

VENEZUELAP MINISTERIO DE AGRICULTURA Y CRIAP CARACAS. 66 P.
 

DISCUSSES THE GEOORPHIC HISTORY OF THE VALENCIA BASI. HEAVY INDUSTRIAL
 
CONCENTRATION IN THE BASIN HAS PRODUCED ENVIRONMENTAL PROBLEMS BECAUSE OF
 
INADEQUATE USE OF THE RENEWABLE NATURAL RESOURCES AND LACK OF CONTROL OVER
 
INDUSTRIES.
 

LAKE BASINS/GEOMORPHOLOGYIENVIRONMENTAL IMPACT/ECONOMIC DEVELOPMENT
 

8
 

RIEHLP H.
 

1973
 

CONTROLS OF THE VENEZUELAN RAINY SEASON.
 

AMERICAN METEOROLOGICAL SOCIETY* SULLETIN 54(13)9-13.
 

kAINFALL PATTEPNS AND CLIMATIC VARIABILITY ARE RELATED TO THE POSITION OF
 
THE EOUATORIAL CONVERGENCE ZONE. IF THE ITCZ IS RESTRICTED TO THE SOUTH,
 
HEAVY PRECIPITATION CONCENTRATES THERE AND THE CENTER AND NORTH IS RELATIVELY
 
DRY. RAINFALL IN THESE AREAS IS CONNECTED WITH THE UPPER EASTERN AIRFLOW.
 
CONCENTRATION OF RAINFALL OCCURS IN NARROW CONVERGENCE ZONES MOVING WEST AT
 
800 KM/DAY.
 

RAINFALLIWEATHEP PATTERNS/ATMOSPHERIC CIRCULATION/RAINFALL INTENSITY
 

9
 

RUDOLFO CORTESP S.
 

1952
 

LL MEDIO FISICO VENEZOLANO IVENEZUELA'S PHYSICAL ENVIRONMENT).
 

TALLERES SOROCAIMA, CARACAS. 137 P.
 

AN INTRODUCTION TO THE PHYSICAL GEOGRAPHY OF VENEZUELA# LANDFORMSP NATURAL
 
REGIONS SOILSP VEGETATION, AND FAUNA.
 

PHYSICAL GEOIRAPHY/LANDFOriS/SOIL TYPESIANIMAL POPULATIONS/VEGETATION
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10
 

TRICARTs Js 

197
 

APPORTS DES PHOTOGRAPHIES ERTS-1 A NOTRE CONNAISSANCE ECOGENETIOUE DES
 
LLANOS DE LIORENCQUE (COLOMBIE ET VENEZUELA).
 

EUROPEAN SPACE RESEARCH ORGANIZATION# SPECIAL PUBLICATION 1001317-324,
 

DES CHAMPS DE DUNES SE SONT MIS EN PLACE, ALIMENTES PAR LES ALLUVIONS DE
 
LA BASSE-TERRASSE AU MOMENT OU ELLE S'EDIFIAIT. ILS ATTEIGNENT 4 DEGRES
 
DE LAT. N ET SF TERMINENT LA POUR DES RAISONS LITHOLOGIQUES ET TOPOGRAPHIGUES.
 
ILS ONT ETE EDIFIES PAR DES VENTS DU NE# PENDANT LA DERNIERE GLACIATION@
 

DUNES/WIND ACTION
 

11
 

TRICART, J.IMICHELP Me 

1965
 

KONOGRAPHIE ET CARTE GEOMORPHOLOGIOUE DE LA REGION DE LAGUNILLAS (ANDES
 
VENEZUELIE4NES).
 

REVUE DE GEOMORPHOLOGIE DYNAMIQUE 15(1-3)11-33a
 

CARTE HORS-TEXTE EN COULEURS AU 1/25000 DOUN FOSSE O'EFFONDREMENT AYANT
 
CONTINUE DE FONCTIONNER AU QUATERNAIREP CARACTERISE PAR UN CLIMAT D'ABRI
 
SUBARIDE. ACCUMULATIONS QUATERNAIRES nISES EN PLACE SOUS LIEFFET COMBINE
 
DE LA TECHTONIOUE ET DonSCILLATIONS CLIMATIQUES. ETUDE DES PROCESSUS ACTUELS.
 

GEOMORPHULOGY/TECTONICS/CLIMATIC GEOMORPHOLOGY/OUATERNARY PERIOD
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