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I. 

untie tm 'of "use1 and Management of Scientifid Resources," an 

Argentine - U.S. Workshop on Science and Technology in Economic Develop

mert tOok: place 'in Mir del Plata, Argentina, 28 JiA _-1' Mut 1'969'. 

Sposored by the 'ArgentineNational Academy of Exact, Physical, and 

Nati a'Sciences; the Argentine National Council for Scientific and 

Technical 'Research "(CNICET); and-th S Natioi ial Academy of. cienes 

(NAS.the workshop incliuded nine U.S. participants, ten Argentine' 

participsns, and' approximately thirty' observers who took an active 

part in the sessions." Special panels deal wit3h (i) 'food technology', 

(2) gronMiater hydrology, (3) scientific information, and (4) agi

cultural research and training. The Report of the Argentine - U.S. 

Work-hop on Science and Technology in Economic Development (available' 

from te" HAS), prepared by the NAS Office of the Foreign Secretax5V, 

sm rizes the sessions and presents the conclusions. 

This staff summary report deals with workshop follow-up activities 

in (1) food science and technology and (2) groundwater hydrology. A 

separate report on scientific information, with details of an experimental 

telexxinfdrmation' network linking: CONICET2 with Argentine -universities. 

and 'with' scientfic -information, depository libraries, in the United States ,
is in preparation. 'No activities were undertaken by HAS and Argentine. ,'!" 

authorities - in agricultural research and training. 

-,1
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FOOI SCIENCE AND TECHNOLOGY 

The Argentine . U.S. Workshop. recomiendations dealing with food 

scierce and technology concerned manpwer. training needs in Argentina; 

better utilization of vegetable-protein products, especially for export;. 

and dehydration of foodstuffs to enhance marketability.for both domestic 

and .export sales. 

To implement, the food science and technology recommendations, the 

NAB and .CONICET concentrated on research training as one major way to 

meet Argentina's need for highly trained human resources. A seminar was 

convened on Argentine food-science research, ongoing and planned, with the 

hope of developing cooperation in specific areas between Argentine and 

U.S. researchers. The NAS invited representatives from the Consortium 

for the Development of Technology (five U.S. universities with strong 

food science and technology programs) to, meet with a representative 

group, selected by,CONICET, from Argentine universities.
 

Thgeseminar met in Buenos Aires 12 - 17 July 1971 to propose specific 
projects for research, cooperation and, where possible, joint research in 

(1) vegetable (plant) proteins, (2) protein development from microorganisms, 

(3) fisheries food science and technology, and (4) dairy food science and 

technology.
 

CODOT includes (1) Department of Food Science and Technology, Univer
sity of California at Davis; (2) Department of Food Science, Michigan State 
University; (3) Department of Food and Resource Chemistry, University of 
Rhode Island; (4) In$itute for Food Science and Technology, University of 
Washington; and (5) bepartmont of Food Science, University of Wisconsin at 
Madison. 
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nology rqseach and.traning.programwasnever implemented, however, 

mainly because:-of funding problems. -On the .U'.S. side,,. theCODOT group 

was unableto--obtain funds from the USAID -Mission -to-Argentina -because 

bi-lateral,,technical ,assis.tance programs ..were .,.being,phased out. 

According to.present AID. guidelines, Argentina is,-classified,,as an 

economically,. advanced, couitry, capable of purchasing technical assistance. 

with local .,funds or obtaining it through: the United Nations-, and inter

national.banking sources. -On the Argentine side, several events blocked 

the inauguration of cooperative research projects. with U.S. universities: 

the general economic situation in Argentina resulting in a small budget 

for-ICONICET; lack of program coordination among industries, universities, 

and other, interested groups ; and- reorganization of CONICET following 

the dathofitsfounding,'director,.Dr. Alberto Houssay. 

-. This adcommen dedibi ateraleU; S*, -;Argentine :food science dand. 

GROUNDWATER HYDROLOGY 

The workshop recommendation on groundwater hydrology was specifically 

directed toward:, solving water,-quality problems in the semiarid, pampas, 

where cattle, production> is the, important industry.. Because. of the com

mercial importances, of cattle- in,: the Argentine economy, the need to in

creaseprodutivity of,,marginal,,lands, and a general recognition that 

the groundwater probrlem isextremely complex, the scientific-technical 

design of the study was of fundamental importance. Workshop participants 

recommendedthat: a special studyt: group, be, appointed by ,AS and CONICET 

to review the-,problem and prepare, a. research-program design., 

http:dathofitsfounding,'director,.Dr


V~reuiine',.study-grup(e 

nical aspects o the "proposed research project, ongrMadwkter tgeology , 

problems',in the 'dry pampasi of'Biienos Aires .Province. Subseqdently,. ,-

Argentine authorities'proposed financing of::local costs,. andirequested& 

NS -an.grant for. equipment--a research, propos'al ..outside thelterms _,of., 

reference of NAS'i'international,programs, whici .are.ufally limited to; 

problem. idntification and -analysis and reco~mendations ;for:solutions 

Consultation continued .through September'; 1972 whenra.participant,i 

the _original U.S. study group again- visited,.Argentina. By then litdap-.:.. 

pea "d r1hat"Argentine authorities had:,not-raised flunds f4or .the .,research 

and w6 fu'd be dependent on external financing. 'Although problems of 

waterquality in theArgentine pampas arecomparable.to thoseiin Semiarid; 

In Spteber'190 aU.5 0toretview tech 

regions elsewhere in the world, international financing for:the research 

had not been obtained by December 1972, when NAS'funding for the: overall 

cooperative program with CONICET expired.
 

Furu.E'ACTIVITIES 

Since' AID has-'terminated its: grantf,.£ding. for 'bilateral programs 

with Aientina, NAS-CONICET'activitibs' on".science and- technology: planning. 

will require another source of financial support.: For pecific.

conferen"ces, seminars, and-workshops, private: ,funds: may be- available from.;_ 

time to time, but continuing assistance for general planning and: evalu-:, 

ation activities has' not so far been obtained. 

A bilateral science.and technology agreement between .the. Government 

of Argentina and the1 United States iGovernment ;exists" ,Theexecutive 

agency , for the agreement in the United States is, the National Science 

http:arecomparable.to
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Foudation. This government-to-goyernment agreement provides a formal 

procedure, or mechapism, for research collaboration of the type desired 

by Argentine and U.S. scientists, provided each agrees to finance the 

work of the scientists plus necessary program-coordination costs. To 

as adate, the.project on groundwater hydrology has not been identified 

subjeat for. this type of collaboration. 



FOOD SCIENCE AND TECHNOLOGY 

ORIGIN'AND OJECTI YES 

According to a special working group of the 1969 Argentine, -

Workshop, the Argentine food industry was neither achieving its potential 

nor providing adequately for domestic or foreign markets. After hearing 

the group's review of-the technological aspects of the industr, the 

workshop recommended that a joint National Academy of Sciences - 6onsejo 

Nacional de Investigacidnes Cientfficas y Taknicas study group on food 

science and technology be formed to undertake the following tasks: 

1. To survey the professional competence and laboratory facili

ties in food science and technology in Argentine universities and
 

industries,
 

2. To establish strong and continuing comunications between Argentine
 

food scientists and their counterparts in countries where the state of the
 

art is more technologically advanced, and
 

3. To encourage research and development on vegetable proteins and 

food dehydration to enhance the market potential of Argentine agricultural 

products. 

In 1970, as a first step in fulfilling the workshop recomendations 

in!food science and technology, CONICET and NAS agreed to organize a 

seminar to explore ongoing research and development activities .n specific 

areas that were of mutual interest and held promise of rapid dovelopment 

in Argentina. Seminar topics were (1) proteins of plant origin, (2) 

--
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protein -pouto rmmicroorganisms, (3 fs~ies ko scienice and 

technology, and (4)dairy food science and technology. The galwas to 

' nd
provide a basis for cooperative research on Specific food probIemas 

to explore opportunities in the United States for training Argentine 

food scientists and technologists in research miethods. 

ACTIVITIES 

Held in, Buenos. Aires 12.-, 1.7 July 1971, the, Argentine Seminar on 

to workshop
Food Techihology was the CONICET,- _NAS activity -as a follow-.up 

recornendations ;Appendix A is a staff summary report on the seminar. 

Recommendations of.,the seminar-addressed to Argentine authorities, parti

cularly to CONICET--vare summarized,.as follows: 

1.,-General recommendations. The participants emphasized the applied
 

nature of'i food science and technology and the unrealized potential of the
 

CONICET Kas
Argentine food industry inboth domestic and export markets. 


urged to increase ;training.opportunities for food scientists and technolo

gists; to strengthen facilities in universities; to encourage incentives for
 

industry,; :t. improve standards; to effect greater industry-uiversityR&D in 

cooperatiowin.setting -standards, information exchange,.and cooperation in
 

strong links between Argentine and foreign food
researdi;r-nd to croate 

scientists
 

2. Vegitable proteins., Because of growing world food needs and the 

great-Argentine potentialifor ,oil.,,seed production, the seminar recommended 

an R&Dprogram concerned with human and animal consumption.
 

3. Dairy products. Although climatic and agricultural condiiions 

...... no.s" afavor a massive increase in dairy production in Argentina, 

http:summarized,.as
http:follow-.up


..is -under way./,articipants reconmended several, basic studies onthe 
Argentin dairy; industry; onmilk quality in Argentina; on ways to 

strengthen marketing and manufacturing standards; on the use of'dairy 

byproducts in! producing, meat for export; and on other projects to
 

enhance manufacturing and consution 
of dairy products. 

4. Single-cell proteins. While producing great quantities of 

.meat for domestic consumption and for export, Argentina has neglected 

other protein sorces. Yet,' the worldide-protein is-',clear,,' ' deficit 

evidence of a potential market"'for otier fdrms prtein.• One possible 

source ofaddtional protein i's Wast mterial' from piant;, animal,, or: ,-:, 

marine 'sources that have been transformed' by single-cell proteinsi-such,,, 

as bacteria, yeast, fungi, and algae,'all-of which'-are of;microbial 

origin: -'Because Argentina has"abuidant resources- for!the production- of 

single-cell proteins -anda world market for cheeses,, wines,.soy sauces,, 

and simila'p*roducts 'is' growing, greater R4D efforts 'inuniversities 

and industry are neded to ins'lure that Argentine products: can, compete. 
with those f ote ...the* cuntres. 

5. Marine food technology'.;' 'Marine foods are not.'al significant;.,,ri 

source of protein in Argentina, possibly "be'ause!of'.preseiit¢,catching,- .. ,, 

preserving and arkiing techniques. Argentine-ecoastalIwaters contain-, 

,a vast amount of marine life; coordinated studies of marine species and,, 
ways to improve marketing couldeip to stiiUl~ite

industry. Argentine authorities 'should encoii age,'and Support this growth.. 

OBSERVATIONS" MD COMfENTS. 

Argentina has not developed a sophisticated food"industriy proabiy., 
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exp raw agrcultura products-
because ftt 

grain ... . . existingfoodnu , needs more technical 

to apply more ,apprpriate technologies to the 
and professionalrpPersonnel 

that
preservation, marketing, and)distribution o,9f agricultural products 

There: is: evidence that 
have greatT potential for local and export sales. 

industrial, university, and government food experts are becoming increas

far greater efforts are needed to solve
ingly aware of the problems, but 

them. The greatest opportunity for a joint NAS-CONICET food science and 

technology study group would be to foster university-industry-government 

helping to formulate strategies for food-industry develop
cooperation, 


of ways to expand food markets.

and to create local understandingment 


was unable to realize this catalytic
the study groupUnfortunately, 

Perhaps the principal reason a continuing policy-level 
food
 

function. 


formed was that the Argentines
science and technology study group was not 


means to attract grants to
 group principally rs a
viewed a joint study 

A similar goal by Philippine
university groups for specific research. 


use joint study groups with the NAS to attract 
grants from
 

authorities--to 

U.S. agencies and U.N. sources--resulted in 
failure of activities there.
 

The primary benefit of NAS cooperation with scientists 
in developing
 

countries is strengthening links within countries to mobilize the limited 

local resources in applying science and technology 
to economic development. 

can help define problems, analyze alternate solutions, and
NAB-activities 

are made. NAS programs are 
evaluate courses of action so that decisions 

not a vehicle for grants-in-aid.
 

and tech-

Argentina has a tremendous need to improdve food science 

nology as one way to enhance local industries, increase employment, pr te 



° nl,.-eorts, inprove in ernal, fod dis iRbtitu °lE'd --mark'eting* aV, . 'POllut 

and prevent waste. The obj.ectives wereexpline&and. t, a, limited extent,' 
' discussed during the 197 seminar , lack of ,,tlocal 1eadership, and,,,but -a 

desire to pursue the goalspreventbd their ralizatiol., 
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GROUNDWATER HYDROLOGY 

ORIGIN AND OBJECTIVES 

Because arid and semiarid climates dominate two-thirds. of the country; 

as one-discussion tbpic'
Argentine authorities chose groundwater hydrology 

A group of geologists, all w0rkshoo
for the 1969 NAS-CONICET Workshop. 

s underrsearbh progra
participants, reviewed university training and 

to solve the
and discussed additional measures needed 

way in Argentina 

.country's hydrology problems.. 

arose a specific recommendation for a continu1-
From these discussions 

the semiiiarid 
ing study group to design and supervise a research program in 

important industry. ... e rc..cattle raising is the most mpotanindustry. The €omercia1 

the need to increase produc

paqpas; wherepamps; 

the Argentine economy,importance of cattle in 

tivity of marginal lands, and a general recognition of the .colexity of" 

a groundwater hydrology,"the geologists to recommendgroundwater problems led 

to further progress in water management.
designed as an essentialstudy be 

Province and thein-

ACTIVITIES. 

After ' the
t~ 

CONICET~and -the NASI selected members for the study, group, a 

metingahe 24,August -lSeptember 1970 inArgentina,(see Appendix B). 

The first vsited an: area of.semiarid -paain Buenos:.Aires 

e i ed what steps:would be required.,to initiate a compre

desired from' the,
program. Two',general/ objectives; were

hensive 'search 

Research: 
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1. 	 To determine what actions, were required'to-maintain and, if 

of :the region, and"possible, increase agricultural productivity 

2. To obtain: basic.data for a clearer understanding of scientific 
questions concerning: groundwater resources in the region. 

Under these objectives several specific 	 types of information were 

desire,. including: 

as as of the origin4., the determination, accurately 	 possible, 

of both low- and high-saline waters; 

b. the determination of hydrogeologic controls that serve to
 

localize waters of various qualities; 

c. the origin of minor and of trace constituents occurring in 

the water; and 

d., the development of exploration criteria to facilitate 

water-quality studies in the area. 

'grouIn addition to the specific data outlined above, the stuay 

lead to an understaning of 
underlined a need for basic data that would 

applied problems such as well constriction, estimation techniques for 

fresh water, elucidation of Salt-'
determining the quantity of available 


for drainage systems.
water conversion economics, and design parameters 

When the Argentines later suggested a specific research plan based. 

on the c6nclus' iO'ns of the study group; ::the-UMS., panelists,,commented on, 

it e-i i a proposed -methodolog; The ,Argentine NationalService of 

Geology and Minerals requsted funds ,from CONICET. and, ]NAS to ;.conduct the 

research. NAS does not- fund or participate. directly, in , ongoing. research 

projects, it Imits its activitiesI to.evaluation ,and policy, planning.in 

NAS staff members, however,cooperation with national research councils. 

http:planning.in


made inquiries on behalf of the Argentines with U.S. private and government 

funding agencies, but funds were not available in 1970 or 1971. .Furthermore, 

grant'
because of economic conditions in Argentina, CONICET was unable to 

funds for local costs of the proposed research. Inquiries 'to international'1 

organizations (AID, the Inter-American Development Ba"k, And'U.N. agencies) 

did not elicit a firm commitment of financial help. 

In September 1972, at the request of Argentine authorities, Dr."Stanley 

Davis made a second trip to Argentina to consult on research 'aesign 'andon 

funding strategies. His role was mainly that of a resource person, not a 

foreign collaborator who would be responsible for obtaining a research grant.
 

Discussions in Buenos Aires again were centered on technical aspects of
 

the proposed research program, although research funding and project manage

ment were also discussed. Efforts were made to redefine the scope of the
 

research in terms that might enable Argentina to support the entire cost.
 

OBSERVATIONS, AND COINENTS 

As in the proposed food technology program, Argentine authorities
 

viewed the NAS as a sponsor for a specific research program of interest
 

to scientific groups in both countries. ("Sponsor" as used here means
 

fund-granting agency or intermediary through which funds would become
 

available to Argentine scientists.) Thus, there was a basic mis

understanding of the function of the groundwater hydrology study group.
 

of the food technology and ground-An explanation of the failure 

water"hydrology projects must take into account the economic and 
political
 

- 1972. CONICET was in transition after
climate"'f Argentina during 1970 


The Argentine economy was experiencing
the .death of Dr. Alberto Houssay. 



rapidninfation, which adversely affected funding .of all CONICET grant
 

programs. .he CONICET council, furthermore, was examining and evaluating 

its policies in, light of new conditions in the country. Although the 

specific research programs desired by the U.S. and Argentine participants 

in, the food technology and groundwater hydrology programs did not take 

place, scientific contact and exchanges were maintained, thereby promoting 

the,larger,,long-range goals for bilateral scientific cooperation. Given 

the,'realities of the situation, it is difficult to suggest how more 

concrete research programs, desirable as they are, could have resulted. 
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A.APPENDIX 

Food:Technoi ogy
Argentine'Seminar o..n 


-A-4 INTRODUCTION
 

'In July 1969 the Argentine - U.S. Workshop :on Science nd Technology
 

in.conomic Development was held inMar delPlata, Argentina, sponsored
 

by .the Consejo Nacional de Investigaciones Ciendfficas y Tecnicas CCONICET);
 

the Academia Nacional de Ciencias Exactas, Fisicas, y Naturales; and the
 

Board on Science and Technology for International Development (BOSTID) of
 

the United States National Academy of Sciences. Discussions and workshop
 

recommendations led to the choice of scientific information, food tech

nology, groundwater hydrology, and agricultural research as topics for
 

priority attention.
 

This document summarizes the findings of the Argentine Seminar on
 

Food Technology, Buenos Aires, 12 - 17 July 1971, resulting from the 1969
 

workshop. InArgentina, as in many other countries, agriculturally based
 

indiistries form the largest segment of the nation's industrial complex.
 

Because of a shortage of trained' food scientists and technologists, Argen

tine food enterprises have not been major competitors in world food markets.
 

Lack of trained personnel aiso contributes to significant waste of food
 

products in national marketing. A recent survey indicated a minimum need
 

for 8,000- 10,000 university-trained food.scientists and technologists.
 

An even larger number with secondary-school training is needed if the
 

industry is to iealizeits ,growth potential.
 

-20-"
 



Sev~ral areas of food science and.technblogy can be'singled:out as 

the ost promising for upgrading present,* and dev6ping new* industries
 

in Argentina. Topics chosen for discussion at the seminar were
 

1. Proteins of plant origin
 

2. Development of protein from microorganisms
 

3. Fisheries food science and technology
 

4. Application of technology to the dairy industry
 

These areas, important now and potentially the bases for new industries,
 

do not comprise a list of all food-industry opportunities, Additional
 

work would be valuable in the cereal, fruit and vegetable-processing (a
 

major industry in Argentina), and fermentation industries. The joint 

U.S. - Argentine groups covered these topics in general discussions. Up

grading training and research in food science and technology with industrial

governmental research linkages offers Argentina one immediate way to stimu

late economic development and, because most of the food industry is labor
 

intensive, to create employment. Another important result would be increased
 

food materials for the domestic population and the export market. It is
 

estimated that substantially more than 25 percent of agricultural food
 

products in Argentina are lost before marketing. These loses could be
 

greatly reduced by the application of improved technology.
 



RECOMMENDATIONS,
 

GENERAL RECOMMENDATIONS
 

Considering that:
 

. Food ScienceW andlTechnology-is a discipline in'the early
 

, stages of development in Argentina.
 

Researche programs, in, both industry and the university, are 

,isolated.
 

Expenditures for training and research are modest.
 
- 4 t-Ic 

- Lack of technology, particularly in Small and medium food 

industrieS, has led to a competitive disadvantage with respect to inter

national markets. 

It is recommended that: 

1. An agency be established that would foster better information
 

excnange among industry, government, and the universities.
 

2. Research developments in food science and technology be considerec
 

as they relate directly to Argentine industrialization opportunities.
 

3. Food science and technology research and teaching be developed 

in appropriate locations throughout 'the country where agricultural inputs 

Os 4p 
develo inputi

now exist. For example, it would be highly appropriate to develop insti

tutes of food science and technology where fruit and vegetable products 

are grown, and where marine resources are available. Teaching and other 

training should, wherever possible, emphasize basic operations ratherthan
 

specific commodities or specificoperations.
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Pit. p b t 1,ize i f ood-scie'n! e 4andit*,Ce ogy 

,research and teaching. b-It, is 4virtually impossible benh, I,:,ltotranslate 


scale,experimentsrto, ndustrialiutilization without the, intervening, pilot

plant !invpstigations. jThis:: is""particularlytnTypf economic "viability.,.,
 

testing.
 

5. A substantial acceleration in food,.science andetechnology be
 

obtained by,coordinating efforts of Argentinian groups with-institutions.
 

in the major food-exporting countries. This coordination could consist
 

of joint development, ....research projects,' : exchange o-'professionals,
jon"eelpet jointjoint":;' ~ et 

and.exchange of information'. Inmany cases, developments in 

nology consist of adaptive research, which must be done in Argentina.
 

'Nevertheless,joint activities and coordination with external agencies
 

would materially increase the rate of transfer of technology to Argentina,
 

6. Realistic standards for the industrialization of food be developbd.
 

These standards must, of necessity, be enforced; but they should be de

veloped jointly by the existing industry and the 3overnment. Universities
 

and research institutes could serve as a focal point for the development
 

of standards.,
 

7. Development of a professional society of food science and tech

nology be accelerated. Argentine groups are already considering formation
 

of a section of the Institute of.Food Technologists. This would greatly.
 

aid the interchange of research results, experienices, and personnel; and.
 

it would develop a forum for discussions within Argentina, thereby helping
 

to-iclose the gap-between industry and research,4nd-teaching groups.
 



8. ~~'f~d~~iece 'cdrdin~tng'conttee b6 foimed~d t~hnlog 

which ietguarly? ndtbe'"'wouldrepresontative ?of universities,,, research 

'i tites', an iiddstry Th onitt!66'lshould review research' programs ,, 

.that are 'under wyia ArgeTntina"and 'recommend" rational; overa 11food 

;research strategies.
 

VEGETAbLE PROTEINS 

Considering that: 

- Argentina is a major world producer of oil-seed products. 

- Approximately 90 percent:of these products are exported as 

animal food sources. 

- These products are an extremely important potential source 

of protein, either for animal consumption within the country or as protein 

concentrates or isolates for utilization in food industries.
 

- Substantial work in the production of protein isolates or
 
S. '
 

concentrates from oil-seed meals has been undertaken in the developed
 

countries, and a significant resea.¢h capability at the .laboratory level
 

has been developed,in Argentina.
 

- Laboratory investigations in Argentina have demonstrated the
 

feasibility of producing essentially nontoxic..protein isolates from lin

seed and high-qualityproteins from sunflower meal expeller cakes.
 

Nutritional and chemical evaluations have demonstrated the
 

,possibilityfor utilizing these'proteins.
 

This field offers substantial opportunities,for economic as
 

'well as social development because development of.high-quality animal
 

;feeds".would .comlement the' Well- established meat industr in Argentina.
 



,,rAnexceJlentpossibilityzexiststhat proeinisolates developed
 

:
from qe q tgabl'eiAi nifdustry could'ibe-usedddirect'l in"hinani f6dPi"i 

either en ar nighbowring .countries wi th.ia,protein,'dficit. ' 

It is recommended that:. 

1. Vegetab 'erprotein.researcht be iexpanded afidt integrated with"
 

~oterares 	off,o,,resac.
 

S 4Z.
Pilot-plant.facilities,be built-to'develop an':economic'-base for
 

research .i,
. A,typical-facility.should firstr b'e':ihtegrated,with a teaching 

program in food science and technology, which isplannedat:the*University 

of Buenos Aires. The committee estimates that the cost of such a pilot 

plant would be from US$40,000 to $60,000. 

3. Utilization of oil-seed proteins be considered in relation to
 

food for animals, as well as humans.
 

4. Development of an expanded program inprotein resources be
 

undertaken, with particular attention to the functional products of pro

teins isolated from these sources.
 

5. Studies of pesticide residues and mycotoxins inplant-protein

,	 

Ii',,".	 - , 

products be developed, since these problems represent possible impediments
 

to the program and to the organization of an industry.
 

6. A study of vegetable proteins be multidisciplinary with a sub

:stantial input from engineering and economic sciences.
 

'7. This program be coordinated with those inother countries, to
 

allow exchanges of information, personnel, and research methodology. Such
 

coordination could be facilitated through a consortium of U.S. universities.
 

... I-in
any protein research the organoleptic (taste) properties,of 

'the ,end products'be considered. 
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SPilOit:,p! operations iconsideration be given to possible
 
text4rqd produtsfoW roe cicnrts'r io ts":t~
 
offers a,',significant possibility fin the developmentof strctured r
 

ducts 1.y chemical or mechanical methods.
 

1,lO,Consideration Tbe given: to the'development'of mfxed-protein 
.sources using marine- and plant-protein products; 'as amethod foriimoving 

nutritiqnal, qualities 4ofi plant proteins,.atloW. cost and:withodut affecting 

iaste.C10nd: avoidingr,the; disadvantages of." adding; amino 'acidsl with rpoor 

Y ganoeptic, prope.ties)., 

DAIRY INDUSTRY
 

Considering that:
 

- Argentine dairy industries show examples of both modern and
 

low-level technologies.
 

- 1e dairy industries require improvement in technological
 

development and modern processes.
 

- Scientific utilization in the dairy industry is poor.
 

- There is a lack of suitable training at all professional
 

levels.
 

- Activities of the Argentine Government, including standards 

_,for the industry and regulation of hygienic conditions are lacking. 

- Incentive policies for modernization of the dairy industry 

:,need to'be encouraged by the Argentine Government. 

- The loss of milk and manufactured products due to.poor 

practice within the dairy industry is excessive. 
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is;recommended. that 
1. Research be, conducted' on the sanitary quality of ra milk and, 

other dairy products in Argentina. Until this can be done, a guideline
 

for improvement is almost impossible to establish. 

J.2. Research be conducted on cultures and microoqan ss..that could
 

be utilized,.for,te,,Production,of,cultured*products in Argentina. Cul

tures.normally used.in other.countries .may not be applicable because of
 

the quality.opf milk in Argentina. 

3. Research be conducted to determine the bacterial standards
 

necessary for,the,,airy xoducts
oAgentina. Application of standards
 

,from.other,countries may.not be appropriate, but.if actical standards
 

are established and enforced in relation to the conditions in the country,
 

a, gradual, iAmprovement, can be. experienced. 

,.4,,. Research be conducted to determine the important aspects of
 

appropriate sanitary inspection and its application to the dairy industry.
 

5._., Research be conducted on the most appropriate, cleaning, proce

dures tobe used under conditions,inArgentina, in terms of their effec

tiveness and their contribution to. the pollution problem. 

6,1, Research be conducted to determine, the, best methods, for producing 

Since it is possible tor..ake casein, but'not.
caseinates from casein. 


seems more realistic to
caseinates, in many small cheese factories, it 


-obtain casein from the small plants and convert it intocaseinateS at
 

some central location,
 

a in
7. Research be conducted t fin torat 

niay be' study methodscombination with other fats. " to of 



modifying the properties of butterfat t6 make"it compatible with other
 

fa~sln order to ma~ek ore 'exWa 'types of dairy products. 

8. Extensive studies be'coiducted to determine te variation in : 

composition of milk by geographic region and by season rgenina.
nn 

9. Studies be conducted on the use of whey and whey products in
 

combination with plant products as possible feeds for-dairy and meat " 
aimals--probably a-better present use of whey than processing.ittoa'
 

protein end-product, since other protein sources "may be-available',at a 

lower cost. 

10 Studies be coductedto deter'mine'if it is'possible to modi'fy' 

by rearranhging its'molecular structure to increase its-solubiiy 

and'relative"sweetness.. 

11. Studies be conducted to'determine the feasibility of fortifying 
dairy poducts with'Vitamin D tb'meet" the nutritional nees of the Argen

tine.populaton, Concurrently, studies'should be made to'determine'" 

the' Vitamin Aquality of Currenitly produc d margrines. New types of 

dair-based foods can possibly be developed to serve groups such as 
children, pregnant and lactatIng, motheis "and the elderly. Nitri-tinal
 

,,.properties of new products, however', must bI studied to insure that they 

adequately serve a need and are in'" accord with Argentine law. 
dI w'~t , Ar- iini 'a ' 

'SINGLECCELL'PROTEINS
 

It is recommended that:
 

_. Research on single-cell protein* sources be expanded in Argentina
 

and coordinated with other, similar programs.
 

*Sin lecell Otein is a general.term foroprotein sources of micro
,bial orig n,including :bacteri yeasti,fungi, and algae. 



In considering eof by-product heYfromchesetmanufacture 

in single-cell protein production, careful.attention-be giventojeconomic 

considerations such as transportation between.smal1, scattered cheese, 
factories, storage problems, and, he seasonal.,pattenunof. hey~production. 

r.fqod supplement.3. Attention be given to yeast as fee ,eitherqa 

4. Particular consideration be given to use of potential waste
 

substances as raw materials in the production of single-cell proteins.
 

5. Consideration be given in Argentina to combinations of oil-seed
 

materials and single-cell proteins for further protein synthesis.
 

6. Research programs at the University of La Plata be strengthened
 

because of the potential to expand activities at that location with a
 

minimum of new investment.
 

'MARINE'FOOD*TECHNOLOGY
 

It is recommended that:
 

1. Various Argentine biological and oceanographic groups be
 

coordinated in their efforts to study marine food technology potential.
 

2. A study of the present fisheries industry be undertaken to
 

determine how present techniques and practices relate to quality and
 

condition of the catch at shoreside plants.
 

3. In addition to broad academic teaching and research programs
 

in food science and technology, specific courses and other educational
 

programs be developed-for workers in the food industry (foremen, plant
 

workers, etc.). The courses should cover sanitation and quality-control
 

standards.as well as special techniques for specific jobs.
 

http:standards.as


_.- ,Studies "be"xunderAken to' replace t rsolvent Ct1oD tech

us" , uT human cOnsmpton; andthat 

aqueous extracion, ferentation, land enzyme hydrolysis be investigated 

as Imeans to-conv6rt wet protens'uch as marine isheries rdIcts into 

functional high-protein coucentrates. 
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SUPPLEMENTAL INFORMATION 

'THE ARGENTINE 'DAIRY INDUSTRY: "USING 'MILKAND MILK'BY-PRODUCTS
 

Dairy by-products are a subject of interest as a source of protein
 

for human consumption. As a background to a discussion of the economic
 

feasibility of such use, the status of the dairy industry in Argentina
 

is reviewed.
 

In the Argentine dairy industry, mechanization of milking is the
 

exception rather than the rule; dairy processing plants are inadequate
 

because of a lack of trained workers at all levels and a short

age of suitable machinery and equipment. Notable exceptions, however, can
 

be found. On a few dairy farms and in a few dairy plants, advanced tech

niques of production and processing are comparable with modern methods
 

practiced in the United States and Europe.
 

The volume of production is still comparatively small. Annual pro

duction of milk in 1970 was 4.5 billion liters or approximately 1.5 per

cent of the world production.
 

Argentina has approximately 40,000 - 45,000 dairy farms with about 

3,000,000 dairy cattle, in addition to calves and cattle necessary to 

maintain the dairy herds, making a total of approximately 8,000,000 

animals related to dairying. 

A decrease in the production of milk has been observed recently,
 

due, in 1970, to adverse weather conditions. In 1970, total fluid-milk
 
. . . . . . . . . . . . . . . . . . . . .e <. .. . , . . .. 

, . , . , . . . . 4.. ~ 
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consumption was approximately 1.6 billion liters, giving a per capita
 

onsumption of 68.5 liters, or about 35 percent of the 
total production
 

of the country. Another cause of the low fluid-milk consumption in 1970
 

was state intervention that directed milk to other manufacturing 
pro

cesses which were artificially made more remunerative.
 

The volume intended for manufacture, approximately 2.5 billion
 

liters during 1970, decreased from the previous year's figures 
of 2.8
 

billion liters, and is short of the record reached in 1966 
of 3.1 billion
 

The products most affected were the less profitable ones, butter
liters. 


and casein. On the other hand, manufacture of cheese continues to
 

increase, although in 1970 even cheese showed a slight decrease.
 

The manufactured volume of butter during 1970--27,S00 tons--is
 

equivalent to 15 percent of the total milk production. This figure
 
S I . . . 

shows a decrease in production of 58 percent in terms of the record
 

year 1956, and 21 percent in terms of 1969. During 1970, 6,300 tons had
 

Butter consumption is approxito be imported to satisfy internal demand. 


mately 1.43 kilos per capita. Before the late 1960's butter was a tradi

tional export product for Argentina. Now, because of high cost, butter
 

suffers severe internal market competition from margarine.
 

Skim milk, resulting from the manufacture of butter, is used mainly
 

to manufacture casein, normally an unprofitable operation; therefore,
 

.nearlythe entire cost of skim-milk production and processing is written
 

off and borne by butter. Skim milk, however, should bear its portion of
 

production costs, as does powdered milk.
 

The manufacture of cheese shows promise, notwithstanding the low.
 

• production of 167,000 tons in 1970. Consumption is 7.1 kilos per capita,
 



which places tgip;gentines g,1tp;hikhestcheese consum rs, in the 

wor.1d. 

-8jhq manufacture. of powdered ilk (whole and skimmed) uses,.6 

percent of total milk production. Most powdered milk iswhole, mpilk be

causeqf£ccnsumption habits and ,the lack.ofan-economic outletfor..the 

fat remainingr.after powdered .skim isproduced. The total,production. 

during l97p,0 was-,24,,800 tons; consumption..was approximately, 1.1 kilo per 

capita. 
Manufacturing capacity of.Argentine dairy plants isprobably,greater 

tha,, isshown by!published,production,figures, and installed ,capacity
 

especially of'pasteurization,,plants for processing surpluses, continues,
 

to increase.:.
 

Thepractice.of redissolving powdered milk and adding itto ordinary 

milk fhasi,!ncreas.ed;. the,product ismarketed as pasteurized milk., As in 

previous years, the government authorized the importation in.1970 of 

powdered'skimwmilk (4,500 tons) for.this purpose. Prices of imported 

dairy products have been lower (about 50 percent) because the internal 

market distorts them, thereby obstructing the placing of national products 

and discouraging manufacture during months of overproduction. 

It isunfortunate that Argentina exported more than six times the
 

milk equivalent, inraw material converted into casein, and obtained an
 

Income only three times higher than the cost of importing powdered milk.
 

The high decrease inthe production of casein observed during 1970
 

(9,700 tons) isdue to the equally reduced manufacture of butter, and
 

also to the change experienced in the utilization of skim milk. The
 

http:fhasi,!ncreas.ed
http:Thepractice.of
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geerl rblex istin ui iidutraptbn~any ite
 

butter industry, which is undergoing a marked change. For example, the
 

:
main Argentine butter manufacturer (more than' 60percent . th total) 

is'installing a margarine plant. 

Originally, 50 percent of manufactured'milk- was intbndedfor the,

.production of butter. In 1956,o0f 3.1 billiont'litbrs ofrmanufactured 

milki 1.5'billion were used for butter. The corresponding? volue(of 

-skim milk was destined to the manufacture of casein (41,000 tons). :Only :
 

sindce 19642have changes from this utilization pattern been observed.
 

1n 1970, of the total of 2.5 billiniteras oftmanufactured milk,
 

only 0.S billion liters were used in'the manufacture of butter,•and
 

only 9,700 tons of casein were manufactured (equivalent to 14 billion
 

i .
literso f milk). This leads one to believe :that the difference of
 

0.l1 billion'liters of milk was not Used for the manufacture of caseini
 

but for other products (powdered milk-caseinates).
 

Itis also important to point out,the resulting economic situation.
 

Skimmed milk converted into
 

Casein
 

357,000,000 liters x 2.7 % (yield) - 9,600 tons
 

9.600 tons atUS$860 - US$8.300.000 

Powdered Milk 

357,000,000 liters x 8.5% (yield) - 30,000 tons 

30,000 tons at US$530 each u US$16,000,000 

fl,7.700.000
Difference S 




For many years the soluble-caseins or caseinates manufactured in
 

Argentina have been used mainly for human consumption. Only in recent
 

years have they been utilized in other foods- (sausage, bread, etc.).
 

No production figures are reported for these uses, but it is estimated
 

at 200 - 400 tons a year. 

Whey has a.present annual production of approximately 1,4 billion
 

liters and is used mainly for feeding swine and, on a much lesser scale,
 

for the manufacture of Ricotta cheese. The volume of whey used for
 

feeding pigs is regulated by the minimum available (during the winter
 

months). Therefore, it is less used during the summer months.
 

Using whey in better ways by manufacturing it into other products
 

is hindered by poor methods of storage and collection.
 

CITIL (Center of Research for the Milk Industry of the INTI* system)
 

has for over a year been conducting research at pilot-plant level with
 

equipment for reverse osmosis.
 

There is no manufacture of lactos in Argentina.
 

The Argentine milk industry in general shows uneven development.
 

Inboth production and manufacturing are examples of highly developed
 

and highly hygienic conditions on some dairy farms and high technology
 

in some manufacturing plants, but the great majority are still rather
 

primitive. The exceptions are the fruit of private initiative carried
 

out with much sacrifice. It is necessary to create the incentive for
 

change; progress will then occur spontaneously, and conditions will
 

imNprove TRapidly.
 

*National Industrial Research Institute.
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Threis' -a-lack of.suitabl'e traiiiing at all' profes'sioalels 

Formal education in dairy science and technology is almost: nonexistent, 

as are government extension activities. Even the government's police 

function is scarce and negligent. 

On the other hand, economic leadership is excessive in determining 

the minimum process for the producers and the maximum prices for the 

consumers, and in placing unrealistic limitations on imports of the 

machinery absolutely necessary for modernization. Finally, lack of a 

credit policy hampers changes inproduction as well as in processing, 

All these circumstances lead relentlessly to passiveness on the part of 

the industry. 

In summary, the loss of milk and manufactured dairy products due
 

to bad practices is serious. Unfortunately, statistical data to deter-'
 

mine the magnitude of these losses are lacking, but in the face of quali

tative facts-the conclusion is inevitable.
 

SINGLE.CELL PROTEINS
 

Throughout history many foods have been prepared by th-e" ictivities
 

of microorganisms. Examples are bread, beer, wine, cheeses, soy sauces,
 

vinegars, cocoa, coffee, and yogurt. In some, the responsible organisms
 

are consumed with their product- and contribute their quota of nutritional
 

materials, particularly in the form of protein and vitamins.
 

Single-cell protein is a general term applied to p'rotein sources 

of microbial origin such as bacteria, yeast, fungi, and algae." Onemaiin 

"
 reason these sources receive so much attention is that,large yields of' 

these microorganisms canbe obtained and the generation..times needed for 
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multiplication in. fairly Simple media are brief. Another, reasonzis that. 

.some species utilize inexpensive .rawmaterials frum plantand animal 

sources and yield a variety of useful by-products.
 

Since protein.availability appears to.be the most limiting of 

man's dietary needs. single-cell protein manufacture will certainly be 

a-factor in meeting, human food requirements in the future. In addition 

to increasing,agricultural production to maximum and increasing protein 

availability from oil-seed meals and marine source5, single-.cell proteins 

also function as important supplementary sources of human.dietary require

ment. However, unlike the production of animal protein or the .production 

of plant protein sources such as oil seeds, the production of single-cell 

protein does not necessarily require agricultural land, In contrast to 

improved agricultural production, the growth of single-cell microorganisms 

is not limited by the literacy or training of the general population, 

One argument for single-cell protein production even now is that in
 
C!0 

areas where a large portion of the population isundernourished, raw 

materials are often available for microbial use; it is often possible to 

use waste materials from plant, animal, or marine sources. Furthermore, 

economic .gains are very promising because of technical developments in 

continuous cultivation of microorganisms resulting in savings of time, 

labor, and production space and in use of waste materials now presenting 

problems in disposal and .environmentalpollution.• The ability of microbes 

to produce food for animals or humans has been recognized since the turn 

of the twentieth century;- today, the main potential lies,inproteins,
 

lipids, ..and vitamins,. 



-38

, 'MARINE
FOOD "TECHNOLOGY
 

The marine'food industry in Agetina has a vst, virtually untapped.
 

potential,* The fisheriespart of foodtechnology is at n earier stage
 

of development than"is agriculture. "Theannual fish catch in Argentina
 

is'far bbl6w the average of other nations with a.n ,quivalent potential
 

Or -co'ait l.n;e. For. in 1962-the catch was. 0000: metric tons;
.xappil,+ 


i200,000; in l966, 250',:000; 'in1968, 220,000; in'6
I9,203000.
 

+-Because~ hisundeveloped state, a separate effort should be made to
 
'Bcu e' fdsr dt' 

analyze.the potential f the "Argent fiseies r and to coordin
 

hate marine-food exploitation with the overali national food program. 

Estimates of the fisheries' potential vary from one to several til

lion metric tons, not including, however, the vast krill (asmall shrimp

like animal) potential in the extreme southern waters of Argentina.
 
rl."Ptesntstat "£f'tho marine industry
 

Almost half thefisheries catch is reduced to fishmeal. For 

example, in 1965 46 percent was destined to be fishieal', 
'31 perce."nt
 

Canned, and'523 percent fresh or frozen.
 

Almost all the present fisheries are centered around Mar.del
 

Plata and Necochea. The factories can produce up to 70,000 tons of fish

meal per year (350,.000 tons of fresh fish). At present, thoy are working
 
. .' 7 ' A . , ' : , 

far below their capacity: For example,. in 1966 21,300 tons of fishmeal
 

were+produced from 101,073 tons of fresh fish.
 

:*This sectionwas epared by George M. Pigtt
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Fishieal Production in Argentina- 1964 - 69 

Thousand'Mtric Tons 

1964 10.6 
965. 14. 7 

"'i966 21.3 
, 1967. 23.0;

19068 	 17.81969 	 14.4:, 

At present thereis, essentially,-no £isheries:tecnolog.,pvogi; 

in Argentina. Universities, are trainingi few,, te chnical peop l e for: this. 

e,,eattitude.seems 

gitts andengineers are brought in; from other -countries, ishould the, 

4ield,#and 	 to be that qualifiedifisheriesYtchnolo

need 	arise.,
 
Little.or no.cooperation and.coordination exists -among the: catph
 

ing effort,,jthe processingindustries, &ndthetechnological back up, to. 

maintain lquality and ,standards that are so important, -especially if-)a.:. 

country wishes ,.to export products.-

Industrial Potential 

The principal fish now landed along -the Argentine' caitlfne are 

papamoseas and hake. In 1966 they accounted for about one-third of the 

total: catch. Both fish migrate from the southern coast of Uruguay to 

the central and southern coasts of Argentina. Argentina also has a 

large. resource of shrimp and other shellfish. The krill fishery has 

been 	estimated-to be as much as 480,000,00 metric tons., a figure six
 

or seven times' that o'f thi total present world catch of fish'and 

shellfish. Although never adequately surveyed, its total fisheries 

potential could Lake Argentina a world leader in catching, processing, 

and exportiing.fishery products. 



industry Development 

Marine science related to biological products is so fragmented that 

initial maximum effort must be made to coordinate and integrate the 

potential subareas. A consortium of U.S. universities could participate 

in an-Argentine study on' the development of a national program..... 

Beginning 4a technologiCal program. in fisheries should be coordinated 

th a-.broader program for:marine fisheri'es a follows' 

Orgranization,'ofprogram.. The various' biological "and- ceaographic 

groups associated,lwith bio1ogical.production fiominrine waters..should 

coordinate their efforts in studying sources of raw materials, outlining 

long-range.-planning for -the fisheries -industry, an d 'utilizing joint 
facilities such as-.vessels and'shorei instaliations. A sound technological 

programzckn be Fideveloped and carried out onlj i'finterested universities,
 

'
government, and private organizations all takpart in the initial 

organization.
 

Preliminary studies. A study of the present fisheries industry is, 

necessary to learn how techniques and practices are related to the quality 

and condition of raw materials landed at shoreside plants. 'The study 

should include a comparison of the Argentine fisheries with those of 

other Latin American countries that already exploit marine resources and 

should be coordinated with the economic aspects of this developing 

jindustry. Even with a large potential source of raw material in 

Argentina's marine waters, exploitation most certainly will rely on 

capital investment and subsequent return on that investment.
 

Education and research programs. Food science and technology should, 

be taught in the universities as a broad, basic subject, not as a special. 



b:6 ~tryfo~eor 
'0 Fishery techology slild145ell d-6
 

grated into an overall ifoodtscience 
and technology*program 'jOitati-iiiversity 
trained, personnel :ould anyiphase o f -entero.the e 5.foodddustjy..,..fS] s 

dairies, ;§frui,and vegetables! e~tc.. Furtermore . niietsiti.ttaie
 
personneli: sh°ul4dhave- a ?generalfbackgroundl:that en'abies' rthem 
 to 'ee 

d#fere.nt phases of an injustiyresearch operations; eor-marketifig.
 

Two sparate areas of research associated with' the fishbries 4industry
 
must be, recognized:, 1) research that can be carried outin:conjmct ion
 

with the academic environment (e.g., development of scientifidfic knd' th,
 
nological. methods
.... p ,.obtaining.fish-protein concentrates for human con
sumption with; adequate :organoleptic, chemical,, andnutritioial' values); 
and,,(2) pilot-plant, ommercialization of proven techniques best Carried
 
out in the government and private laboratories that have facilities near
 
the solrw .eO ,raw;,.materials., 
 , Hence, the development of a viable: fisheries
 
industry. in,,,Argentina must be a well-coordinated: effort;.encompassing 'educa
tion o. 
well-cqualified scientific and.technical-'personnel, modern harvest
ing ppchniques, and commercialization lof processes 'to:meet international
 

standards, ofsanitation, and quality ,control. 

ultiuse pi lot plants should ibe developed .:for 'food'technology so 
thatheyareinot ,restrictedi.to one food product. •For :example, a pilot 
plant for the production of oil:,from oil-seed proteins' 'should also"be 
caPable 9f extracting wet ,proteins- suchtas zfish' from proteini and oil 
products- ,. urthermore, in many of these -areas various) products milht 
be* n.r olated ; ;for example .,fishprotei andoh , agcon-centrate-

cultural proteins could be co-precipitated, giving an, end productitat: 

http:restrictedi.to
http:d#fere.nt


,iAs 'beter-balanced nutritionallyand greatly' '...d..r..ing'prd.tton.cos&. 

Allied.-with academic-,,programs for. graduating fisheries scidnt sts'
 

and technologists, extensive continuing .education programs 'shoild'be:
 

develqpe, by the :universities specifically for. (1) foremen andl"ctual
 

operating .people ,who need periodici education .:and informat0ion onthe :'
 
Sanitation.and,quality7 control,. standardsl and techniques iin -their speciid 

jobs,,and .,(2)f.technological personnel. associated .with-,the industiy:'who
 
nee short, :courses. for occasional updating"of their .nowledge'n rthe
 

fishe s.,field.,
 

She pendi&ng international-, shortage of-proteins includes' not only
 

' 
inert, ingredients .that providel nutritional: constituents , but also func'

tional proteins -that -can/be used- in' compounding, prepared' fobds that have
 

properties adaptable.-to the:specific:. end product,. However, most of. the
 

past research carried:out .oni,.fish-protein concentrates, has ',culminatid
 

in products -with few. functional~properties, that is' :the ability 'tot
 

absorb water,,: swell ,etc i;, n
-Academic'-, researchshould. concent rate'1ithe
 

development-,: or ,refinement needed ibefore functional protein products can
 

be produced to enter the world market-:at prices competitive Twith other •
 

materials, s techniqfues
This-means.., that conventional:. sol vent-extractiton 

to produce nonfunctional: proteins, should .be modified or varied.,' tAcqueous ;
' 

extraction, fermentation,-and enzyme hydrolysis should .be studied as' 

techniques:, for,, converting wet" proteins such\ as: marine fisheries product's 

into'funcional.high-protein- concentrates.' ':Ofcourse;.,:the'development..... 

of thesep-,new techniques- must- include, studies "on the, nutritional .properties, : 

,of the, y*rious..products.. 
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Preliminary Assessment of Some Problems of the Hydrogeologofiithe
 

Dry Paipas in. Buenos Aires Province, Argentina
 

Introduction 

, ,; -.This: report! describes;,a preliminary assessment ofsome problems of 

the; hydrogeology of, anoarea, ofthe dry. Pampas (Pampa-iSemia;ida) ofewestern 

Buenos Aires Province, Argentina made~.by the ,authors in September: 1970. 

Thevtrip.was made in, accordance with an agreement between the U.S. National 

.Academy, of,)Sciences.. (NAS) and the Argentine Consejo Nacional de Investiga

ciones Cientfficas y Tcnicas (CONICT) and was financed in part by the 

U.S. Agency for International Development (AID). The report is based upon 

1) data iand information made available by Argentine hydrogeologists, parti-

E. Ariggs, 2) conferences withvcularlyithebigroup working under Dr. Luis 

Gandolfo and Drs. Oscar Ruiz Huidobro, Amilcar Galvdn and,Ing. Jose S,-

Dr. Luis E. Arig6s, 3) a short, but highly informative, trip to the Pampa 

1tkenAugust,25 through 28, 1970 and 4) discussions held during the 1969 

Argentine-U.S.cWorkshop-on Science and Technology in Economic Development 

held.in Mar!de1 Plata, Argentina. 

Background Information-on the Pampa Semiarida. 

,The. area yisitedA.is in the cattler-rasingregion of the dry Pampa 

Al: the, western, partv of. the Province, of1rBuenos.,Aires,, roughly, between 

)longtude61-63 west, and, ilatitude. 34-36 south.:, The, problems of, water, 

of thoseiin much,of the, PampeanFregTionOf,f centralsupply, are'representative 

http:yisitedA.is
http:Argentine-U.S.cW
http:made~.by
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-Arntinal'4 

The area -is virtually flat and without evidence of surficial drainage. 

In the southern part, in the vicinity of Trenque Lauquen, low sand dunes 

provide local relief of a few meters. Inthe northern part', relief;'is 

seldom'discednable i' nall of-thearea the' slight'-,depressions,; are points16-o 

fdground-wateridis charge, by evaporation, and *these*.are marked4 by'small 
lya r salt-custed soils. ':The southeast regional gradient is. so slight 

,(aIout one foot- per mile)'that ground-water movement is principally.lih 

response to local factors such as-.pumping, ground-water recharge"from' pre

ipitatio an discharge'byevapotranspiation. 

Water supply:"for domestic and stock -,usesis from wells except! for 

"precipitation'collected from the"roofs, 'of buildings and' stored in cisterns 

(ljives)' for human consumption. Storage volumes of the aljives commonly
 

exdeed 50,000 'liters but '.-the fresh"water supply is often depleted during
 

periods of drought. 4.
 

The aquifer consists principally of silt and sand. of Pleistocene age. 

'"Itrianges, from' 20 to 70 ,meters in thickness,with an. average thickness of 

about 50 meters. The surficial materials are: at least in part the; result 

of eolian action. The ,underlying clays of Tertiary age are reported to be 

about 500 meters in thicknss,'ad are not'a ,sourceo, water ito, wells. 

-, "'Water in the.aquifer- is,generally saline ,- being progressively more 
,salne~with depth., 'However,;ii' some, local areas the water. in , the' upper 

prt,of'the'aquifer is of'sufficiently .'lows'alinity,to be acceptable for 

'human 'and/or',:stock3 consumption ',In'asmalli area ofWsand'!dunes southwest 
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of Trenque Lauquen, the aquifer zone containing acceptabie water is about 

50 meters thick, but generally such potable water zones are much thinner. 

one area near the northern boundary of Buenos Aires Province, the waterIn 


produced by windmill-powered wells becomes too saline for use after about
 

two days pumping, but if the wells are then turned off for several days,
 

the water is of more acceptable quality on the resumption of pumping.
 

a result of
This indicates either lateral movement of saline water as 

pumping or, most likely, that more saline water moves up from lower zones. 

Ithas also been observed that if a given amount of water is produced by 

number of very shallow wells, rather than a single well, the quality of
a 


Scavenger wells have been considered
water deteriorates more slowly. 


impractical because of lack of areas to place scavenged saline water.
 

Water generally is considered potable for human consumption when the
 

dissolved-solids concentration is less than 2,000 mg/1 (milligrams 
per
 

liter), and for cattle when less than 4,000 mg/l; however, much of the
 

water used exceeds these limits. The ionic constituents in the water are
 

and carbonate, but it also
 principally sodium, calcium, sulfate, chloride 


and arsenic in significant amounts.
contains nitrate, fluoride 


Recharge to the aquifer is from precipitation which averages 
about
 

800 mm per year. -The range in annual precipitation is from about 500 mm to
 

Winter is the dry season. Evaporation
about 1,100 mn (Trenque Lauquen). 


Over most of the area the water
 is about twice the average precipitation. 


table is within a few meters of the surface so that grouid-water discharge
 



is by evapotranspiration from the water table"as well as from evaporation
 

and playasand other low areas. Because of the delicate b;Aance between: 

recharge and discharge and the shallow water table, importation of water 

will require similar exportation of saline water. 

Municipalities initially presumably developed in areas of the more 

potable water. Generally water supply is from individual'shallow wells 
j, 

and sewage disposal by means of individual septic tanks. The quality of
 

the water probably has deteriorated with time. In about 18 months, Trenque
 

Lauquen (population about 30,000) will receive water from supply wells from 

a potable-water area southeast of town. However, if present sewage dis

posal methods continue without pumping, water levels beneath the town should 

rise. Water supply for cattle generally is pumped from shallow wells by 

windmills into open-topped storage tanks from which it is metered into
 

watering troughs by float valves. Attempts have been made to locate these
 

wells in areas of potable water, but many yield water of marginal utility, or
 

water which is virtually unusable. Unfortunately, cattle-watering-tioughs,:• 

generally are close to wells so that it is possible for animal wastes to per

colate to the water table and pollute the aquifer, thereby worsening an already 

difficult situation. One cattle-raising area near the boundary between the
 

provinces of Buenos Aires and Santa Fe previously was supplied by seven wells
 

which in time became too saline for use. Now water is piped in from an
 

water
area nearby. The deterioration in quality of the initially acceptable 

,may, have been caused either by pollution or by removal (mining) of potable 



water in the upper part of the aquifer. 

The method of finding areas where the upper part of the aquifer 

contains water of unusable quality has become largely a matter of trial. 

Over the years, the inhabitants have learned to :recognize that certain types 

of areas are better than average fr'°ingdi g-p6table water. Relatively 

higher areas, especially in stabilized sand dunes, are favored for exploration.
 

Here, the depth to water is slightly greater and discharge of ground-water
 

by evapotranspiration is probably slightly less than average. Perhaps,
 

also the infiltration capacity of the soils is better than average in the 

higher areas. A second favored location isnear roads where the manner of 

road construction favors better-than-average ground-water recharge. The 

roads generally are built slightly above the general land level, and are
 

flanked by ditches. Apparently, a fair proportion of the water that stands 

in the ditches after a rain percolates to the water table. In other places 

the presence of potable water areas has no easy explanation on the basis 

of present data. 

A large amount of data on the ground-water resources of the Pampean 

region has been collected by Argentine scientists. Thousands of wells have 

been inventoried for water level and construction details; thousands of 
aly d 

water samples have been analyzed. Test wells have been drilled to study
 

aquifer materials and the change of water quality with depth. Electrical 

resistivity surveys have been made in certain areas with some apparent 

success in delineating areas of potable :water. Grouped together, these 



studies provide a large body of information,from which plans can be
 

developed for further investigation of the ground-water resources of the
 
area 2as,well as. for further'development of the water resources.
 

Proposed Study of the Pampa Semiarida 

The authors .recommend a study of the hydrogeology of the Pampa 

Semiarida 1) to elucidate specific immediate steps which must be taken to 

maintain and, if possible, increase the agricultural productivity of the 

region and 2) to provide more basic data for a clearer understaaiding of 

scientific questions underlying ground-water resources in the area. 

The objectives of the proposed study will be to 1) determine as
 

a(curately as possible the origin of waters of both low and high salinities, 

2) determine the hydrogeologic controls which serve to localize waters:,of 

various qualities, 3) determine the origin of minor and trace constituents 

that occur in the water in unusual amounts and 4) develop exploration 

criteria which will enable future studies of water quality to progress more
 

rapidly over a wide area. 
Despite the lack of specific practical objectives,
 

data needed for the theoretical work will allow parallel or later studies 

to develop answers to problems of well construction, estimation of the 
12.j.. 2'2. , 2 

quantity of available fresh water, economics of salt-water conversion and. 

construction of drainage systems which are necessary with all water impor

tation and/or recharge projects. 



i6d-

' fl:d prcedure-4lowingis offerbd2 only, as-,a-:startingpoint :fjor
 

z iPds Pr'cedurie 

fiil 4ffScuss1ni. The' prograki should, always-be' as-)flexible. asipossible 

to take advantage6 o fw'ibw,,knbw'ledge as :it becomes available..:,<iAn.emphasis 

i's1 pladnnestgatons which.wil11 yielda maximumamount of informa

tn for the time and money invested., " Although.,of some potential. use, 

cauti.onshould be 'exercisbd, in rembarking on costly nalogmodels.,full-

Scale- geophsical exp-oratio,, and! the 'likei before full.use, is'.:made of 

inexpensive procedures which are commonly more productive from a scienti

•fic .standpoint'-.-• 

Needless to s'ay, all: available:data should, first 'be collected and 

'Azalyzed. We understandthat' the- Direcdon, NacioialI.de Geologfa y.:Minerfa
di -of ae

ais made sbme prelia " t fresh water-salt ,water problems
 
of portions of he' Pampa Semada. although' these.,lstu. es. are;-not ,as
 

extensive as' needed ,.-every efort: should :be ,made to incorporate,the'.data 

o ~~~~~~re.rbitn " tde,0,', thefrs 

int6-'the proposed-research 'program. -Likewi-se, a. comprehensive, -literature 

!seach dfis t dies4in. other areas,,-of the Aworld.,havingjsimi lar ,fresh, water

:saiiwter p'iolems should be'made 'to incorporate ,whatever findings may 
b& ji d' Iseflto ithe 'PampaSemiarnida.-bu ged use u .... ... . .. ."a,.. 

Four testareasi Sh'uld be selected Ifor intensive,investigation 

in Argentina. The selection should be based on hydrogeological variations
 

which are present, As an example, one area could bea regionof sand dunes, 

,anthera,6reon'with,'jsaltwater lakes ior ponds, 4anotherof extremely poor 

water but without: surface ,topogriphy, and the last region might be on the 

http:NacioialI.de


eastern boundary ofthe Pampa 'Semiarida. Aboutd eiglookmbe ,.con

1vbniet ,siz ..The exact boundaride should, bedetermined+by-.hydrogeologic 

considerationsi'togetherwith existing-Jboundaries of: estancias rather than 

miing,.theo areas conform-to-i latitude, andlongitude: lines+;'., 

+ +Thai bu kof 'the workwill, involve .drilling, and.;sampling shallow-- '+ 

test' holesi.and-placing.semi-permanent; casing :in :the holes..+,i A limited 

iumber- ,f:deeper.holes,perhaps, l0O.kSto 200" meters,, deep ,should be.drilled 

in.order' to? sample areas 'in-which;: unusually. -high,,or unusually .1low, salinities 

1'lae' encounteredt;,? 

The excellent inventory and survey already accomplished by Dr.
 

Arig6s willform i: good basis., for provisional selection,,+of,,test areas. As
 

Drsl. Huidobro, Ariss. and -,others' have, emphasized,: however, thpe. probability
 

:,.exists-.that many wells which have .been-sampled may be-conAtaminated by humans, 

::::andto-a larger degree by, cattle. Much of,.+1the, contamination, will, be, localized 

-around watering points which iare ?also ,+near ++the -wells that .,have been ,sampled. 

test holes ,00,The ;need for -now at least m preferably up. gradient from 

- existing -or.abandoned wells; :cannot be .emphasi zed -too strongly. 11The exact 

number !of test holesneededwill- vary from one locality to, another, depending. 

on the variability of water quality, between sampling ,,ponts. One hole per 

Skmnmightbe a-:reasonable 'suggestion for planning purposes. 

Work ito be Accomplished 

. -The .following list gives ',the actual-lwork. which,,.should be, accoplished.
 



after the testiareas have been selected. The list is.given in the approx

imate order of importance but not in chronological order. A preliminary
 

work chart is also included which 
gives some indication of the sequence
 

Which might be followed. 	Again, it should be emphasized that this 
list is
 

intended to promote discussion and an exchange of ideas rather than serve
 

as a basis for final planning.
 

1. 	Inventory existing wells within the test area and collect water
 

This will serve to pinpoint changes which
samples for laboratory analyses. 


may have occurred since the last inventory. Estancia owners and foremen
 

should be interviewed in order to determine location of abandoned wells 

and areas which have had human or animal concentrations in the past. Such 

areas of possible artificial contamination.areas should be noted as 

Auger test and observation wells, collect geologic and 
water
 

install casing, measure water levels, and make short-term pumping
 

2. 

samples, 

Although slug

tests. A poor alternative would be to make slug tests. 


tests are not very reliable, a comparative value can be obtained 
provided
 

the design and construction of the wells are standarized. If time and
 

money are available, low discharge aquifer tests should 
be.made of all
 

test holes.
 

Parti-
Make laboratory analyses of water and sediment samples. 

S . ,. " .... w ter
 

cular attention should be paid to trace constituents in thewater 
a d to
 

A number of determinations-should
stratigraphic markers in the sediments. 


be made ofH 3 and C
14 concentrations in the water samples.
 



4. Make leaching tests of: surface soil and auger samples.,: MaKe 

chemical analyses of leachate. 

5. Run second-order level lines to all observation wells. Owing 

to the low gradients, as much precision as possible should be'achie 6d 

in order to determine local ground-water gradients. 

6. Drill deep wells in areas of fresh and saline wae and 

sediment 	samples to be processed the same as samples from auger holes. If 

to obtain 'god samples.rotary drilling is used, special care should be taken 

This is particularly difficult under most circumstances unless special 

coring tubes and packers are available. Rotary drilling has the 'advantage, 
44:;"', ' ' . • ." ' : , , , I ,,' ' - , ' " ,' ;, • 	 'v - , " 

logging as well as a number"of othernevertheless, of allowing electrical 

"wire-line" methods. 

as manual monitoring sta7. Establish several automatic as well 


Some items to measure are water levels, salinity, air and'watertions, 

temperatures, rainfall, soil moisture at various depths, and evapotranspira

tion. This phase of the work will probably take at least two years.
 

.
8. Continue and expand study of exising air photographs Details 

obtained in test areas may be correlated with features shown on photographs. 
9. Establish programs to study special techniques for surveying 

,fresh and salty water. Such programs might include low-cost surface geo

lphysics as well as false-color, -near infrared photography. If remote sensing
 

programs, areplanned by other Argentine agencies, it may 'i to have 
. ' . 4be4possbleo 

the test areas surveyed t little or no extracost. 



Wite8O,finalD{report. It 'is essential o mneyt a muk'i be 

.u...te.... .final rcie p te and w ldistributed. 

'OThe!work will, most 1likelk uncovernew' facts and principles which w1ill be of 
wide~~~'ac • 4nerstid h 5d.i .. .
 

wide interest in the 'scientific zcommunity'as a 'whole.
 

-:RelatedStudies 

Hydrogeologic !studies already planned and -,unde-way in the "Province 

of Buenos Aires should be rcontinued and perhaps -expanded. This work is 

an important complement: to the research proposed for the test areas. 

r,i ',.-Selejcted'.studies :ofa more practical nature could also be started 

before te,test-are research is completed. Effects of water importation, 

methods of determining the "safe yield" of an area, well-design problems,
 

andmany, other items must be 'considered'before water supplies of the Pampa 

region .arevfully developed.
 

Non-hydrogeologic topics also need investigation., Argentine scientists
 

interestedd-in ithe ,water-supply-.problems have all emphasized the need for a
 

ethorough',reviewlof.existing information on the relation of water quality to
 

growth of cattle. If the existing information is not sufficient, -as appears
 

likely,i fieldtests;undervcareful statisticalcontrols -should be made. 
Water

supply utilization cannot be planned intelligently unless the above informa

tion is available.
 

.S.,e let6ion'ofPersonnel[:> 

9AI 'i~i . wA'ualized-inizthis report ; the 'research,Willbe,carridotby 



Argentine scientists.ilwhpwillbe selected by.th e:'proper local agency.
 
,Con ferences and reports ,wl1 involve, other-Argentine resear"Chers as 

,well:as people from outside-the country. In addition, the NAS-ofithe
 
United States may establish.amore formal basis of cooperation and
 

exchange of information between selected specialists inArgentina and
 

their counterparts in the United States. 
 If so, the i!NAS;will,!. undoubtedly 
consult with the appropriate ,Argentine agency :,(presumably "the CONICT) 

concerning individuals: ,under consideration.
 

:Types, of sppcialists to be considered include:o 

1 . A general hydrogeologist, with: Latin American'experience who is 
,,interested in research as well as practical:applications of scientific 

Xpork. 

2.,. A hydrogeochemistwho, ,is, acquainte&with, analytical .techniques 

as well as theoretical physical chemistry.,, Perhaps two men will be 

~needed'4 in! this category 

3,. A geophysicist who is familiar with the broad problems of,
 

yground-water exploration. 
This man will be needed,about midway.through
 

the project.
 

4. An expert inremotesensingif~some ,activity,inthis.field,is 

,contemplated.
 

Problems.%of Financing: 

Financing the proposed project is of great -concern to thezrArgentine 

ntist ,aAlthough:mchofthe basic equipmenti tis',,available for the 

http:establish.am


TIME SEQUENCE 
IN 

WATER QUALITY RESEARCH 
PRELIMINARY PART 

SELECTION OF 
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REINVENTORY 
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SHALLOW HOLES 
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PARALLEL 

PRACTICAL STUDY 

P N 

REMOTE SENSING 

REMAINING WORK 

DRILLING DEEP 

TES E 

SURFACEI 

Petrographic, stratigraphic, chemical tests, etc. 
continuation of advanced studies. 



e
:survey work, the fo11owj' sine '6f ' tems which may need to be 

purchased: 

1. Special coring tubes., 

2. Soil moisture measuting equipment, possibly a neutron probe. 

3. Water-level recorders.
 

Inexpensive rain gages.
 

5. Special chemical-equipment' for field measurementofpH, iron, 

and bicarbonate. 

6. Temperature probes and-read-out equipment.*
 

.7. speciali pment ,for: trace 'coistituent analyses.
 

V8. 'Plasticasing for. observation wells.,:
 

If technical, assistance of, foreign scientists is deemed desirable,
 

the expenses of these persons should be included in the cost estimate.
 

Conclusions
 

Argentine'hydrogeologists: are interested in a research project in
 

the Pampa Semiarida whe re quality of ground-water is of great practical 

importance as well as theoretical interest. A brief reconnaissance has in

dicated that such a project is, feasible through an intensive investigation 

of a small number of test areas that typify the hydrogeologic variations 

of the region., Staffing and financial problems need to be resolved, but 

the import nce of the project suggests.;that.sufficient"gvornmental interest 

will be develoted to insure.success. 
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