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The NAS-CONICET (Argentina) Science Cooperation Program was 1n1t1ated}
: by the National Research Coun"il of Argentina (ConseJo Nacional de Investie
figaciones C1entfficas y Tecnicas, or CONICET) and the Board on Science and .

';\Tedmology for Internationalﬂ Development Offrce of the Foreign Secretary,

"National Academy of Scie: 1es? (NAS); with support from the United States
»‘_Agency for International" Development in Argentina under contract AID/csd-
v2584 Task Order Number 3. 'l'he report covers activities in food science
and technology and in groundwater hydrology, 15 August 1970 through

331 December 1972. A separate NAS staff report will cover actwities in

scientific information systems and exchange. §
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bn ‘the theme ‘OF WS nd Management of Scientific Resources," an.
A\rg_e’_ntine - U.S. Workshop on Science and Technology in Economic De"\"reiiop-i"i
mert ¥k “1ace 'in Ma¥ dol Plata, Argentina, 28 July - 1 Augist 1069’
sponscred by ‘the ‘Argentine’ National ‘Academy of Exact, Physical, and '
' Natiral’ Sciences ; the Argentine National Council for Scientific and
,fgihnical Research (CONICET), and the U.S, National Academy of Sciefices
(NAS),‘the Workshop inclided nine U.s. participnts, ten A¥géntine
partitipants, and spproximately thirty observers who took an active
part ifi the sessions. Special panels dealt with (1) food techinology,
(2) groundiater hydrology, (3) scientific information, and (4) agri-

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

Workshop on Science and Tethnology in Economic Development (available

from the NAS), prepared by the NAS Office of the ForeJ.gn Secretary,

’ sunimarizes the sessions ‘and presents the conclusions.

PR

YU rhis staff sumnary’ report deals with workshop £ollow-up activities
in (1) food science and technology and (2) groundwater hydrology."”iAz o
, separate report on scientific 1nformation, w1th details of an expenmental'

ol

‘vtelex information network 11nking CONICBT with Argentine universities

is in preparation. | No act1v1t1es were undertaken by NAS and Argentine (1ad ,;

: authonties in agncultural research- and trainmg.

R



Tﬁpoonyscxsnca AND_TECHNOLOGY

| The Argentinenffu;s Workshop recommendations dealing with food
j)scieuce and technology concerned manpower training needs in ‘Argentina;
vfbetter utilization of vegetable-protein products, especially for export;.
_1and dehydration of foodstuffs to_enhance marketability for both domestic.
iand export sales.;r
. To implement the food science and technology recommendations, the
A5 and CONIGRT concenraced on Tusearch trsining g5 one major wy o
meot Avgontina‘s nesd for highly trained humen sesources. A seminax was.
.coﬁvéﬁea on Argentine fbod-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
3fbr the Development or Technology (five U S. universities with strong
food science and technology programs) to meet w1th a representative
,group, selected by CONICET from Argentine univerSities "

The seminar met in Buenos Aires 12 - 17 July 1971 to propose specific

projects for research cooperation and where possible, Joint research in
A(l) vegetable (plant) proteins, (2) protein development from microorganisms,

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

‘technology.

) CODOT includes (l) 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) Ing®itute for Food Science and Technology, University of
Washington,_and (5) Department of Food Science, UniverSity of Wisconsin at
Madison. , .



| ,.-«f‘;rhis,@éc@qﬁénasagebig»gtg‘:a;;_au;-s*.‘;,;(,‘-;,5A:;g_entin’e +£00d science.;and;tech
nol.ofgy'f , rgsearch'andtrammgcprogramlwas -nevexr implemented; however, .
’m'gi'hvly bé\l‘:‘qyse:fzzofi" finding ;p"rdblems +.<0n the. .U:S. -side ,;.f._;thqy-,;CODOT group .
was 'méﬁlé‘:ifo sobtain funds from:the USAID:Mission.to-.Argentina because;
bi'latera:l‘?:»tgéhnicg'lrkassis’.tance ;PTograms: wexe -being phased. out.
Accoxrding tc;pre”sent--:_AID.‘,;guidelines:,_Argeptin'a;_is=g-classified<5:as an .
economically: -advanced acémxtry-,_: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 eve,xv\tsfblpcked .
the inauguration. of cooperativerésearch projects. with U.S. .miversitigﬁz .
the general economic situation in Argentina resulting in a émgll budget .
for:CONICET; lack of program.coordination: among industries, universities,
and other:interested groups; and-reorganization of CONICET following

the death.of its: founding-director, Dr. Alberto Houssay.

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 tha,..cpgn-
mercial importance:of cattle:in;the Argentine economy, the need to in-
crease’iprodu&:tivitwo‘fz\marginal,;;lands, and a genexral recognition that
the groundwater pxoblem:is.extremely complex, the scientific-technical
design of the study was of fundamental importance. Workshop part,i'ci/.p,ants_w
recommended'that: a special study. group. be. appointed by NAS and CONICET

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


http:dathofitsfounding,'director,.Dr

In September 1970 a U ’-""Z'f""revz.ethech-

,nical aspects of the proposed research project nfgroundwater geology

iA;?problems 1n the dry pampas ‘of! Buenos Aires:Provmce. 33 Subsequently,f 4

1::TArgentine4 euthonties proposed financmg of local costs end*requested
.'/%'an NAS grant for eqmpment--a research: proposal outs1de the terms 10f. 4

reference of NAS" intematzonal programs whxch are ;usuallyulimted to!

~,prob1e“":" identlfication and- analysis and recomnendatmns for solunons.
".“Consultation continued through ‘September~1972 ‘when~a’ participant:in-.
,th“e:'o'ri”g‘inal-"UfS.“‘study- group again.visited:Argentina. By then'ituap-. -
: p??ﬁai?“i:fldt*l\rgentine authorities had’'not-raised funds:forthe.research.
and wold be" dependent on extemal® financing: “Although problems of:- .,
water'quality in the Argentine pampas are. t:onparab le-to those:in semiarid:
regions elsewhere in'the world,«intemationalf' financing for' the:research
had not been obtained by December 1972, when NAS funding: for the:overall

cooperative program with CONICET expired.

FUTURE' ACTIVITIES'

| ‘Sinc'e;" AID has-terminated its: gr‘ant'xfundingi'for~~fbi-1ateralrvprogra‘ms»,,»
with Argentina, NAS-CONICET activities on:science and:technology:plamning:: -
will require another source of financial support. For Specific: |
confererices, seminars, and workshops, private :funds:may.be- available:from::.
t'ine to time, but 'continuin'g'sfessistance for general planning and:evalu-.
' ;;atfdn* activities’has’ not so -far’ been' obtained."
i .‘ Klvhil‘a’terel‘? s-eiénce 5and'technologyf=‘agre'ement between .the: Government
iof Argentina and the” United Stetes Governmenv existsi: The: -executive i

fljegency for the agreement in. the United States 1is the National Science


http:arecomparable.to

-5 -

'Fom’dntion. f "'l"his? goir'ernm'ent.-,to-.-gove’rnm'ent-- agreement fprovi‘deé a formal

procedure,. or- mechanism, for resegrm co}laboration c;fgghe type desired
BICHIT R A 450 a2
by Argentine and U.S. scientists, provided each agrees to finance the
work of the scientists plus necessary program-coordination gosts. To
l 8 1y n ,“

date, the pro;ect on groundwater hydrology has not been 1dentified as a
subjegt, for, tlus type of collaboration.
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FOOD SCIENCE AND TECHNOLOGY

: "ORIGIN AND OBJECI‘IVES

N 13
a3 «e:':f»i' e i

» According to a special working group of the 1969 Argentine--'-' uis,
Horkshop, the Argentine food industry was neither achievmg 1ts potential "
nor- providing adequately for domestic or foreign markets. After hearing
the ,group s review of ‘the technologicel aspects of the industxy, the
woxkshop ﬁwmen‘ded that a joint National Academy of Sciences - Gonsejo
Nacional de ,Investigacidnes Cientificas y Técnicas study group on food
.'science and technoiogy 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 comnunications between Argentine
food scientists and their counterparts in countries where the state of the
art is more technologically advanced, and

3. To encouraée 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 woxrkshop recommendations

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

. f»jseminar to explore ongoing research ‘and. development activities in specific

' "iareas that were of nmtual 1nterest and held promise of rapid dovelopment

a in Argentina. Seminar topics were A 1) proteins of plant ongin, )

Ak 6 -
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protein- productlon t'rom:imcroorgamsms, (3) fishenes “food" ‘science’ and

technology, and (4) dury food sclence and technology ‘The” goal was "to

Y

provide a bas:.s for cooperative research on spec1f1c “food problems ‘and’

r".‘f "s": ‘ n T

to explore opportumt:.es in the lhuted States for tra1n1ng Argentme
b e
food SCIGRtlstS and technologlsts 1n research methods

ACTIVITIES::

Food Techiiology was the CONICET. - -NAS activity as a follow-up to workshop .
recor.iendations. Appendix A is a staff summary report on the seminar,
Recommendations of:the _¢semineryeaddress,ed to Argeqtige ‘«8‘_1.?1“??11}1*,’?:.;1’,;!“,1' ‘
cularly to CONICET--are summarized.as follows:

1.::-Genéral recommendations. The participants emphasized the apphed

nature of food science and technology and the unrealized potential of the
Argentine food industry in both domestic and export markets. CONICET was
urged to 'increa.seztraining; opportunities for food scientists and technolo-
gists; to strengthen facilities in universities; to encourage incentives for'
RED in industxy;to improve standards; to effect greater inglustry-}miversity
cooperationin- setting :standards, -information e:gehehée , and‘ .cooperation ln
researchj and to:create .strong links between Argehjtixrel and foreign food
sci entists:

2. egetable proteins. ...Because of growmg world food needs and the |
great’Argéntine potential:for;oil, seed production, the seminar recommended
an R§D program concerned with human and animal consumption.

- 3, Da1ry products. Although climatic and agncultural condit:ons

¥ ,:
BERYA

S ,=‘ SN ; 'T

.favor a massive 1ncrease in dairy product1on in Argentma, no such p‘rogram


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

S
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‘ Participants"-'recommended several ‘basic studies on the -

'\'L\:‘ } i

on milk c u_ahty in Argentina, on ways “to

LRI , SroLEm

f:{irArgentin dairy mdustry,

S5.3

vg""'strengthen market:mg and manufacturing standards on the use of dairy

RO DT S

,-t-‘r oy

byproducts 1n producmg meat. for export, and on other progects to

"fenhance manufacturmg and consumption of dairy products.

IO sy .
i PRI RN

4. Sm&le ce11 protems. While producing great quantities of
ueat for domestic consumtion and for export, Argentina.has neglected-:;if
1"other protein ‘sotirces.’ Yé’t" V'the’ Worl"‘di'iidef‘fﬁret’ein !defi-cit’i i's"f’clear\l oy
‘-evidence of a potent1a1 market “for other forms -of‘ proteini; .One ‘possible
. source of additional protein is waste f'material' from plant; animal; or: -,
) immé ‘sources ‘that have been transforméd by single-cell ‘proteins esuch, -
" as bacteria, yeast fungi, and algae, all of ‘which~are of-mi¢robial .. «.
origin. Because Argentina has* abundant resources for:the:production of .
'single-cell proteins and a world market for cheéeses, wines,-soy sauces:, -
: and similar products is growing, greater R§D efforts: in universities
.'and industry ere needed to’ 1nsure that Argentine products: can compete :

S

With those from other countnes. R T R S a.‘fg'_e;;‘.%e:; HE

5'.:{ Marme food technology_ o Marine ‘foods'‘are not'a:significant.», »

\source of protem in’ Argentma, p0551b1y ‘because’of present.catching, :.
‘ preserving, ‘and marketmg techniques. Argent-ine“ﬁcoastalafwaters contain ST

: -a’vast amount of marine. life, coordinated studies of marine species;and:.

]
11

’ffways to improve marketing could help to. stimulate the ‘marine food oy

5‘;):" :

'i‘f.,industzy‘_ ﬁArgentine authorities should encourage ‘ands support this; growth.

"-',:':onsanvumns AND comabrrs,..l

Argentina has not developed a sophisticated food industry, probably



=9 -

because of 1ts‘*remarkable fability_, to@,export rau, agricultural product

grain and chille‘d meat.tf Theecxisting food industry :needs‘ more technical

PR 2

and. professronal‘ personnel to«apply mozxe \appropriate technologies to the

LR 1~ su'

preservation, marketing, and‘ distributionu,,of agncultural products that
have great potential for local and export sales. There: is: eVIAQIl;,e“ Xthat
industrial , university, and government food experts are becoming increas-
i’ngly aware of the. problems, but far greater efforts are needed to solve
Vthen,\. The greatest opportunity for a joint NAS CONICET food science and
tecnnology study group would be to foster university-industry-government
cooperation, helping to formulate strategies for food-industxy develop-
ment and to _create local understanding of ways to expand food markets.
Unfortunately, the study group' was unable to realize this catalytic
function. Perhaps the principal reason a contin'uing policy-level food
. 'science and technology study group was not formed was that the Argentines
vie_we@ a joint study group principally #s a means to attract grants to
university groups for specific research. A similar goal by Philippine
authorities--to use joint study groups with the NAS to attract grants from
u.S. agencies and U.N. sources--resulted in failure of activities there.
The p_rim:aryf benefit of NAS cooperation with scientists in developing
countnes is strengthening links within countries to mobilize the_.limited
local resources in applying science and technology to economic development.
VNAS activities can help define problems ’ analyze altemate solutions, and
evaluate courses of action so that decisions are made NAS programs are
‘.not a vehicle for grants in-aid.

Argentina has a tremendous need to 1mpro\re food science and ‘tech-

’ :jnology as one way to enhance local industries, increase employm,,_i_;



PRRETES)

?»:exports, 1mprove 1nte;ma1 food d15tnbution“am

4
~\l>.

'jand prevent waste.' 'I'he 0

‘dlscussed during the 1971‘ seminar,ﬁbut a 1 ck‘o'f’, locali leadershlp and ;:

-‘,-"r,” WLy

'desire to pursue the goais 'prevented the 'reahzation :
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"U.S.:SEMINAR ON FOOD TECHNOLOGY

Members from Argentina

uwn e

1PBDRD(CA$TANEO,¢Professpr.ofiqud;Scienge,ﬁanultgdndq,Ciqnéia&ngiwv”

" ":Exagtas y- Naturales, Universidad de Buenos Aires, Buenos Aires,
_Chairman’ s o

'RODOLFO J. ERTOLA, Professor of Industrial: Microbiology, Facultad,
. de Ciencias Exactas, Universidad de La Plata, La'Plata -
JUAN C. SANAHUJA, Director, Department of Food Science and Nutrition,

Facultad de Farmacia y Bioqufmica, Universidad de Buenos Aires,
Buenos Aires

Members from the United States

C.0. CHICHESTER, Department of Food and Resource Chemistry, The Uni-
versity of Rhode Island, Kingston, Rhode Island, Chairman

HAROLD E. CALBERT, Department of Dairy and Food Industries,
University of Wisconsin, Madison, Wisconsin

MARTIN W. MILLER, Department of Food Science and Technology,
University of California, Davis, California

. GEORGE N. PIGOTT, Department of Food Science, College of Fisheries,
University of Washington, Seattle, Washington

‘Other Participants

ANTONIO P. BALATTI, Faculty of Exact Sciences, Department of Tech-
nological Chemistry, National University of La Plata, La Plata

CARLOS M. CUEVAS, Faculty of Exact Sciences, Department of Tech-
-nological Chemistry,&National’University‘of~La\P1ata, La Plata

gMAXIﬁdeOCKLBT,CFacuIty of Agrarian Sciences, National Univexsity of
guyo;ﬁypndoza’ -

EﬁZIaigMILIANi;;Nationél“university'of the Litoral, Santa Fe

{gdﬁBRTO1HALBiNGER,:ﬁacﬁlty;of Agronomy and Veterinary Medicine,
.- National University of Buenos-Aires, Buenos Aires

;ERNESTO KASD0R?;;Ditﬁﬁtq};ikgsdotf’aﬁd'Company, Buenos Aires. .



Gther Pasticipants (Cort'd)

‘,,JORGB J RONCO, Faculty of Exact Sciences, Department Y I
Technological Chemstry, National University:of :La Plata,*__‘i-
La"Plata* He :

.f RAUL B. TRUCCO, Institute of Chemical Sclences Nat:.onal
University of:Cérdoba,’ Ceroba
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GROUNDWNTER HYDROLOGY

ORIGIN AND OBJECTIVES

Because ar1d and semar;d climates dominate two-thixrds of ‘the’ country,
Argentine authont:les chose.grom;dwa:er h;drology as- one dlscussmn top1c
for the 1969 NAS CONICET Workshop. A group of geolog:.sts, all workshop A

Myt

participants, rev:.ewed univer51ty tralnmg and research programs under
way in Argentma and drscussed add1t1onal measures needed to solve the
countzry's hydrology problems. "

From these dlscuss1ons arose a speclfxc recommendation for a contlnu- f
ing study group to design and superv:.se a research program ‘in the “seiiiarid
pampas ; where cattle ra1smg 1s the most 1mportant mdustry. “The commercial
1mportanee of cattle m the Argentme econom}, the need to 1norease produc-
tivity of margrnal lands and a general recogn1t10n of the complexlty of '

groundwater problems led the geolog:.sts to recommend a groundwater hydrology'

study be designed as an essent1a1 to further progress in water management.
S Ar P (8 : ‘

ACTIVITIES®

AftAE {He CONICET ‘and ‘the NAS!selected members for the study growp, 8,
meeting' i‘ﬁv'a‘s""?h'eld~24‘°*August snl:September 1970,,1n-Argentma_,(see Appendi‘x\g); ~
The study group "first visited’ an:area.of semiarid.-pampa. An, Buenos. Aires o
Provine’éa“an’d"then renewed what steps .would be required.to 1nit1ate a compre-
hens}ive” research progranm. “Two general-objectives.were =4°§1«§993'f?9¢'t;h,r:e_;-,_,»z

Resedrch:

13-
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and‘high-saline waters,
'b.v the determination of hydrogeologic controls that serve to

(r(l it

llocalize waters of various qualities,.

Tl
L

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

S PR
’ 8‘.‘: ».'il ‘\, AN BN ,"k I3
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'_the water, and b
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.. the development of exploration criteria to facilitate
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In addition to the specific data outlined above, the study group

4
A B & t

underlined a need for b351c data that would lead to an umderstanding of ”
S R E e 4 :‘; AR L s
B i 3

¥applied problems such as well c0nstruction, estimation techniques for

SIS Y wy EN T Ce ) oein
P ard }x ;f» "

.fdetermining the quantity of available fresh water, elucidation of salt-

- 'A" PRI FE R P ¥

vywater conver51on economics, and desrgn parameters for drainage systems.

fWhen‘the Argentines later suggested a specific research plan based. .

on’ t}"i’é "'c‘:’é’ﬁ‘éi'ué’i-*‘dxis' of the study’ growp; i;the-»;U:S.'.-' panelists:commented on .,

sign'and proposed methodology.» The: Argentine National. SerVice of

't:Geology and Minerals requested funds from CDNICET and;NAS to; conduct the v

i)n ILCA BN

kwiresearch " NAS" abes not findox participate directly in, ongoing. research

kS

. roject § it”liﬁits its activities to evaluation ‘and policy planning in
P

ﬂiicooperation with national research councxIs. NAS staff members however,

o

D)


http:planning.in

.15 -

,-Vmade 1nqu1r1es on behalf of the Argentines mth U S. private and government
£;g !;gie‘nci'es‘j tbbt;‘x.;:.‘:‘funds';’were not avallable in 1970 or 1971. Furthermore,

‘because o;"econo;m'l; cond1t1ons 1n Argentma, CONICET was unable to grant

funde ;"olrl 152;1 costs of the proposed research ' Inqmries to mternational

x

organrzations (AID, the Inter-Amencan Development Bank “and’ U N. agenc1es)

‘, e gt

T

PR SO

did not elicit a fum commitment of financial help
Y "i

In September 1972, at the request of Argentme “authorities) Dr. 'Stanléy’

nqy» o

Davis made a second tnp to Argentma to consult on research design arid ‘on” "’

® e
('\..A\x" LIS IR P

funding strategles.( His role was mamly that of a vesource person, not'a
foreign collaborator who would be responsible for obtaining a research grant.
Discnssions in l!uenos Aires again were centered on technical aspects of

the propoeed research program, although research funding and project manage-
ment w‘ere 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 COMMENTS
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
fmdrgranting 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.

; Anfexp'l'enation of the failure of the food technology end ground-
waterhydrology projects must take into account the economic and political
clignete::“'o’f-Argentina during 1970 - 1972. CONICET was in transition after

~“the -death of Dr, Alberto Houssay. The Argentine economy was experiencing



5rapidtgnflat1on, wh1ch adversely affected fundlng;of all CONICET grant

nt e , , .
FLE L »&L)-nﬁ?im,‘d slﬂxutaf V%ﬁw

?he CQNICET counc1l

., ;w,;:,

: Although:the o

Emeen RO niviaenast

ospeclfic research programs des1red by the U S and Argentlne partxclpants

SO H.'; P RO B S Doty

”inithe food technology and groundwater h‘drology programs d1d not take

r'"\ ;i)l i R A I R S Y

» v BERE

ARG

“place, scientific contact and exchanges were ma1nta1ned thereby promotlng

RIS v Py .

fthe,larger, long-range goals for bllateral sc1ent1f1c cooperat1on. Given

[T w4 R ey wr LA,

the realxties of the 51tuat10n, it 1s dlfficult to suggest how more

[ i

concrete research programs deslrable as they are, could have resulted.
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" Staff Summary Report -

Argentine’ Seminar on” Food Technology ~
‘Buenos A1res, Argentlna

July 12 - 17 1971

Jointly sponsored by the
Consejo Nacional de Investigacibnes Cient{ficas y Técnicas
Argentina

and the

Board on Science and Technology for International Development '
National Academy of Sciences
United States
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 Argsiitine: Seminar on Food Techriology

A-I INTRODUCTION

---------

. In July 1969 the Argentine - U S Workshop on Science and .Technology
dln Economic Development was held 1n Mar del Plata, Argentlna, sponsored
by the Consejo Nacional de Inveetlgaciones Cient{ficas Y. Tecnicas (CONICET);
the Academia Nacional de»Ciencias Exactas,.Fisicas,‘y Naturales, and the
»Board on Sc1ence and Technology for International Development (BOSTID) of
the United StateaANational Academy of Sciences.‘lDLecusglons;and workshop
reconmendations led to the choice of scientific information, food tech-
nology, groundwater hydrology, and agricultural research as topics for
!;riority attention.

This document summarizes the findings of the Argentine Seminar on

Food Technology, Buenos Aires, 12 - 17 July 1971, resulting from the 1969
bworkShop In Argentina, as:in many other countries, agriculturally based
llndustrles form the 1argest segment of the nation's industrial complex.
fBecause of a shortage of tralned food scientists and technologists, Argen-
Vt1ne food enterprlses ‘have not been major competitors in world food markets.
‘fLack of trained personnel<also contributes to significant waste of food
gproducts 1n nat onal market1ng A'recenttsurvey indicated a minimum need
ﬁfor 8 000»- 10 000 un1vers1ty-trained food sc1entists and technologists.

9ﬁAn even: larger number with secondary-school training 1s needed if the

?hindustry is to 1ealize its growth potential

-20-
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Several areas. of. food science and technology can be: 51ng1ed ‘out as

(,. l,"‘\

the most promising for upgrading present, and developing new, "industries
in Argentina. Topics chosen for discussion at the’ seminar were
1, Proteins of plant origin

2. Development of protein from microorganisms

wiuRy Ldy il voad g ldddnd SR

3. Fisheries food science and technolooy _

4, Application of technology to the dairy industry
-0 AT R S L N S F
These areas, impertant now and potentially the bases for new industries,
STNEN P

do not comprise a list of all food industry opportunities. Additional

work would beivaluable in the cereal fruit and vegetable-processing (a
[1( 1% MR S

major 1ndustry in Argentina), and fermentation industries. The Joint

k'!-n‘\"' I oo

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-
Ci(“ §re85m " o

late economic development and, because most of the food 1ndu°try is labor

inten51ve, to create employment. Another important result would ‘be increased
% :S‘Eﬁ' .

food materials for the domestic population and the expert market It is

estimated that substantially more than 25 percent of agricultural food

fie ,\‘ . K

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

Bl Lo h AT ) Sy

greatly reduced by the application of improved technology.
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'RECOMMENDATIONS .

:;cn‘n"am 'RacoMmDA'rIons .

Considering that.

',_- Pood Science and Technology is a ‘discipline in’ the early

‘5'stages of development in Argen‘in L
’b’- Research programs;bin both industry and the university, are

BT

ﬂisolated

i

- Expenditures for training and research are. modest.
¥ LAY Jgd vk b v

- Lack of technology, particularly in small and medium food
industries,rhas led to a competitive disadvantage with respect to inter-
nationai markets.

‘;t‘is’recommended that:

AL

Lo . 5 Py gy . ¢ ; RN
1. An agency be established that would foster better 1nformation

\)‘ . . St ,v‘_spv:‘:‘

excnange among 1ndustry, government, and the univer51ties.
Nensadie o by SR .

o ,2. Research developments in food science and technology be con51derec

2, Ay ( . g
k2 ! PR IERS

‘as’ they relate directly to Argentine industrialization opportunities.
{‘ {6 S ﬂ“ S
,3. Food science and technology research and teaching be developed

REEE ..vr.:

: ,in appropriate locations throughout the country where agricultural inputs

"3 i ¥ &xu,\

[ifnow exist.‘ For example, it would be highly appropriate to develop instieﬁ
f?rtutes 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 rather than:

ﬂéufspecific commodities or specific operations.;;
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scale‘experiments,to industrialf_tilization without the 1ntervening;pilot-.
planttinvestigations. nThIS isupartictlarlyhtruetof economic viability
testing.'

‘f-S} A substantial acceleration in food science and;technology be

ST AR

obtained by coordinating efforts of Argentinian groups with institutions”“

in the maJor food-exporting countries. This coordination could con51st
. RS Ly S, “ -?;\: Wnly At Loy o
of j01nt development, JOlnt research prOJects, xchange of profe551onals,

Q4? J‘.'*,I

and exchange of information. In many cases developments in food tech-

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

J':' ;‘-. S iy ’[ h -
Nevertheless jomt activities and coordination with external agencies
;Q ', l "f Anad wds deviros ol J i : C,’" H !

would materially increase the rate of transfer of technology to Argentina.
6. Realistic standardswfor the 1ndustria1ization of food be developed

Thesé{stgndards must:wofinecessity, be enforced but they should be de-

velop:d\;ointlvﬁb; thelexisting 1ndustry and the government ’ Univcrsities

R ORI SUR I S SR A D e [N A .l

and research institutes could serve as a focal p01nt for the development

of standards.
l‘i ’ RO I
A7. Development of a profess:onal society of food science and tech-

4

\i“l\.xf'ﬁ ‘X Fyli

nology be accelerated Argentine groups ‘are already considering formation

of a section of the Institute of Food Technologists. This would greatlyi
- Sy Meane ] [y
aidu he 1ntorchange of research results, experiences, and personnel- and

”uld develop a forum for discu551ons within Argentina, therebv helping

to‘close the gap between industry and researchqand—teaching groups.



,"vscs'rAuLs PROTEINS

’\ Considering that'
j T Argentina is a major world producer of oil-seed products._vu
PGS SRS ;.-<.~.t,,.-. L D RNIATS 1‘ A :v,ru n» PRE DS BRSSO SRS
A - Approrimately 90 percent of these products are exported as
,animal‘food spurces.‘;
« PR
-;These products are an extremely 1mportant potential source

e e B ; S R
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-of protein, either,for,animal consumption within the country or as protein

g o h:” ‘) ‘.:‘f '4 HEEAS A S0 1T

'concentrates or isolates for utilization 1n food industries. v

:7_- (f," '4;,2-:: LT R L ]
ot

. "va‘} ; : ¥ v\;.;"{g‘
concentrates from 011 seed meals has been undertaken in the developed :
.-*.‘ o wIG B S A P fn" s (h nr ATy Y
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fcountries, and a significant reseazcn capability at’ the laboratory level

[
a'u ii"t\ '.<1.

1has been developed in Argentina.

e T AR N

- Laboratory:investigations in Argentina have demonstrated the

o KR S
(1\ % T L»,) 3 ¢h '.-’.‘L“.;- V-J; [ ek ~5-

kfeasibility of’producing essentially nontoxic protein 1solates from lin-

Oat e ot

ty protein‘ from sunflower meal expeller cakes._

l".y;“ S EASE EA N R R T‘ »‘\

'see. and.high-qu

well as social development because development of 1gh'quality animal

feeds would complement theawell established‘meat industry in Argentina.



M,An excellent‘possibility existS«mhat protein“isolates developed ;

from'the-yegetable-oil‘industryfcould be used directly in human foodfain

e1ther=Argentina or neighboring‘countries w1th“a protein‘deficit. SELRE

" .

It 1s recommended that'
1. ‘Megetable-protein researchsbexexpanded ‘ahd: integrated with'’
;”other}areas of food research.,u
’%jg} bt Pilot-plant facilities be. built- to .develop -an..economic:base for:
researchq{;A,typicaLsfacilityrshouldyfirstubekintegrated.with*a-teaching‘
program»in food science and.technology; which is planned.at:the' University

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

'plant would be from uss4o 000 to $60,000.

3. Utilization of 0il- seed proteins be considered in relation to

B winhon o Sl EREEIEE R Tt
food for animals, -as well as humans.

5 '.»5:"5, -,

; 4. Development of an expanded program in protein resources be

liz‘ jga, ,",m'\‘. 4;; & ‘\su SIS 1} V9 ) LR R LI SN 1.25\..,-

’undertaken, with particular attention to the functional products of pro-

N Fid

,teins isolated from these sources.

v i i .;, i w;rl.:’. Andye Lo Yol 4 R A A

5, Studies of pesticide re51dues and mycotoxins in plant-protein

‘_w!‘h"i,‘) S ; ?m‘ ; v ; Foeood b

products be developed ‘since these problems represent p0551b1e impediments

“to the program and to the organization of an 1ndustry.

p . N : ?«‘«f‘ B g ».‘ “
B f""i‘.uvt - Y‘N AN NE o5 ' |i

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

N v 4 T ,vt’;- R ITIR TRE AL 4, L'i "’,",‘: [ f. ”& OLE :_-’ R

ﬁstantial 1nput from engineering and economic sciences.

By e

'3 (B S TN
ol ' o

.:N'V7;' This program be coordinated w1th those 1n other countries, to

; ) "1'"-‘ . ERSIN L s~‘.~'».“-""., 3o Yo
;allow exchanges of information, personnel and research methodology Such
) SRS g Cha s e Teie H BRI o o

Qcoordination could be facilitated through a consortium of U‘S. universities.

gt v ieh wds gnkbd v ot S
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"ffIn any protein research the organoleptic (taste) properties of



;eur «,-:L'. %

ftsources using marine- and plant-protein products, as a method fbr*improving
f:nutritipnal qualities.of'plant proteinSfat low cost’and without affecting
= tasten{and avoiding*the disadvantages»of adding amino 80145 with poor -
}eorganoleptic properties)., | |

BELI 0 T HTIR A

. DATRY INDUSTRY

Considering that'
‘f e f.f ERSPIY

- Argentine dairy industries show examples of both modern and

saed pod Yoo, 'i”‘ i’:.{h,:

; low-level technologies.

AR e

lhe dairy industries require improvement in technological
. t?"“(‘x T ":u-:'nsh R, fh SURI-Y &1

'development and modern processes,

- Scientific utilization in the dairy industry 1s poor.
1 25 ‘ 313 ) IV ;,I TOOTEA A

_- There 1s a lack of suitable training at all professional

- Activrties of the Argentine Government 1nc1uding standards

T (N

for the industry and regulation of hygienic conditions are lacking.

PR B
st DRSS TR

. Incentive polic1es for modernization of the dairy industry

VipyoY RV

'F The loss of milk and manufactured products due to. poor.
.s:.\"( @ B 3 G

practice within the dairy industry is exce531ve.
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1. Re Jarch be, conducted on the sanitary quality of ray, milk and/}

other~dairy;pr9ductsvinﬁArgentinaiwAUntii?thiswgan”be dong,‘aﬂguidglineA
for improvement is almost impossible to. establish Ty

cobn e 4o
ar e Research ‘be. conducted on_cultures and, microorganisns fhat, could
be usilizeﬁ»f9rfFhevPr°d9¢t1ona9fﬁ$9}t9f°4er?9699t?finﬁArseﬁtéﬂﬁawxEE%#«
tus¢§:no;ma1}¥au§9¢ainﬁ9?hergsovntriss,max\notxbéhepp}iaebiarb9¢9U§ﬂﬁaﬁ;
the quality of milk in .Argentina.. o -

3. Research be conducted to determine the bacterial standards o
negessary, for, the,dairy products of Argentina. Application of stapdards
f5?99A9§h§:w9°“nFF¥?§wmaY¢“PngPJ?PPrPPriﬂtQ;Wth:i§:259¢?19§1 gtangardg
are established and enforced in relation to the condit}ong;invtne;cguntry,
:a,gradual.improvementucan beﬁerperienced.

.5 4.1, Research be conducted to. determine the important aspects of

2?4
appropriate sanitary inspection and its application to theydaixrfindastIY-
1. 5., Research be conducted on the most appropriate cleaning proce-
dures to:be used under, conditions in Argentina, in terms of their effec-

“tiveness. and their”contribution tq,the.ppllution problem.

SO 6., Research be conducted to determine the best methods_for producing

caseinates from casein., Since it is p0551b1e to nake casein, but not

e

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

.obtain casein from the small plants and convert it intolcaseinateswat
some central location, h
Efrf" ;r«’ﬂ)ﬂp oy i% 2k Tk Phe s e b noeos Zug 1hn s oy :
§ 7. Research be conducted to find‘ways to utilize butterfat in

combination with other fats. It’may be necessary “to" study éthods™ ‘of #¢



}5modifying the properties of butterfat to make it compatible W1th other ‘

‘f‘lf‘l‘ vw" ED v

o fats in order to make, “for: example, new types of dairy products. o

A;Extensive studies be conducted to determine ‘thé varation 4n'

-
e on A
R Y

composition of milk by geographic regioa ‘and’ by season ‘in Argentina*

h'&’ 9."" Studies be conducted on the use ‘of whey ‘and whey products in

i

| combination with plant products as possible feeds for’ dairy and meat
animals--probably a“better pres'ent"use'oi:'’whey“tha‘n"’p'.t'o"c'essin’g’'it‘."to‘*‘a"‘i

protein end-product, since other protein Sources’ may be'‘available'at a”

Eea ey P~ “";( .
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" lower cost.’
# ””io Studies be conducted to'determine if ‘it is' ‘possible’ to’ modify’"

lactose by rearranging its’ molecular structure to increase its solubility

Y N i . N = . B B
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11, Studies be conducted to determiné the feasibility of fortifying
dairy products with Vitamin D to"meet the nutritional’needs of the Argen-

&

i tine pbpulation. Concurrently, studies should be' made’ to’determine

thelVftamin A:quali%}’efféﬁiieﬁ¥i&‘ﬁfbdﬁééa@hafgafiﬁes.‘*New“t&pes”of
‘dairy-based foods'can possibly be"develdped to"serve groips such as”

children, pregnant and lactating' mothers “and “the’’ elderly * 'Nutritional’

p “perties of new products, however, mist be' 'studied to insure’ that they

T T

' adequately serve ‘a need and are in’ accord w1th Aryentine law, 7

";'?‘-"%! GLOOLEI YLD sinon

AihwResearch on single-cell protein* sources be expanded in Argentina

and coordinated with other, 'milar%programs,iﬁdz

. *Sin le-cell protein is ‘a general term for protein sources of micr
bial origf including- bacteria, ‘yeast. fungi .and'algae, . - i
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2.1 gg 93?5139¥}Q3 use. of by-product ‘Yhey.from, cheese¢manufacture

' in single-cell proteln production, careful attention. be givenatoseconomic

N ’“ﬁj‘ f’f{'l o Ay Il

cong}gegagioqsﬁeuch as transportatlon between small, scattered. cheese
3‘J 14 Pany P 24

f%cgor§g§, storage problems .and the seasonal pattern.of. whey:production.
3; A;tention be given to yeast as either a feed.or food supplement.
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 eipand 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
bgograms be developed -for workers in the food industry (foremen, plant
workers, etc.). The courses should cover sanitation and quality-control

‘étéﬁd@f@sxeshﬁell as special techniques for specific jobs.
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' Studlos“be undertaken to replace solvent-extractmn tech-

p
U REE R ML Al pe

; "1que r‘that* yield products macceptable for human consumptr‘on, and

,,,,,

xas means 1to convert Wet proteins such ds marme “fisheries products 1nto'

functional high-protem concentrates. -
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SUPPLEMBNTAL INFORMATION

"THE ARGBNTINE DAIRY " INDUSTRY" USING MILK AND MILK BY—PRODUCTS .

[

Dairy by-products are a subJect of 1nterest 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, mechaniaation;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 ekceptions, 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.

b ‘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.

hrgentina has approximately 40,000 - 45 000 dairy farms with about
3,000, 000 dairy cattle, in 8dd1t10n to calves and cattle necessary to
maintain the da1ry herds, making a total of approximately 8 000 000

Fi- i
animals related to dairying.

A decrease inithe production of milk has been observed recently, |
EER NI N gy bl PEREFEIS TR .
due, in 1970, to adverse weather conditions. In 1970 total fluid-milk

i

....................
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Prepared by E Kasdorf and H E. Calbert
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consumption was approximately 1. 6 billion liters, giving a per capita ‘

Js' bzs,k’u! W ,i,’, }y' L ;z -.,*-..,5,

consumption 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

;5\"1 {,3."."« ;

was’ state intervention‘that directed milk to other manufacturing pro-ﬂh

S EETR i) L NERE

which were artificially made more remunerative.

fost ]

et i
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The volume intended for manufacture, approximately 2. s 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

widf ol

liters. The products most affected were the less profitable ones, butter
3% t...u

and casein On the other hand manufacture of cheese continues to |

increase, although in 1970 even cheese showed a slight decrease.
VD AWV e
The manufactured volume of butter during 1970--27, 500 tons--is

ST I

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

R s "'1{...

to be imported to satisfy internal demand. Butter consumption is approxi-

: 111 ..’

mately 1. 43 kilos per capita. Before the late 1960'5 butter was a tradi-

tiongl export product for Argentina. Now, because of high cost, butter
Tappas 00w
‘suffers severe internal market competition from margarine.
. e‘s Ve g 5
Skim milk resulting from the manufacture of butter, is used mainly

)‘v’v\
Y

“to manufacture casein, normally an unprofitable operation, therefore,'
nearly the entire cost of skim-milk production and processing is written

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

e
production costs, as does powdered milk

- The manufacture ef cheese shows promise, notwithstanding the low
i u-'r.» 22 1, P _1

production of 167 000 tons in 1970. ConSumption is 7 1 kilos per capita,
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vwhich places the:Argentines;among-the:highest.cheese consumers.in the... ,
world.,

- jThesmanufacture of -powdered milk (whole and skimmed) uses;6.-.8
percent of total milk production. Most powdered milk is. whole milk. be-
cause;0f, consumption habits.and the lack.of an-economic outlet; for. the
fat remaining after powdered .skim is;produced. The total production. .
during.1970; was; 24,800 tons; consumption.was approximately. 1.1 kilo per.,
capita.

Manufacturing capacity of Argentine dairy plants. is probably, greater
thap: is; shown: by: published. production figures, and installed .capacity
especially of:pasteurization plants for processing. surpluses, continues,
to increase.f;.,; Shen fe

The, practice: of redissolving powdered milk and adding it to ordinary
milk.has.increased; the product is marketed as pasteurized milk..:As in
previous years, the government authorized the importation in, 1970 of
powdered: skim; milk (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'oé national products
and discouraging manufacture during months of overproduction.

SRy LD
It is unfortunate that Argentlna exported moxre than six times the

i

milk equivalent, in raw material conVerted 1nto casein, and obtained an

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

~

The high decrease in the production of casein observed during 1970
' /hv‘]

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

‘tif

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


http:fhasi,!ncreas.ed
http:Thepractice.of
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*mainly in/the & itw

*Tgeneral problem’lies invexisting industrial patterns;
'abutter industry, which is undergoing a marked change | For example, the*“
‘.main Argentine butter’ manufacturer (more than 602percent of:the" ‘total)
zis”installing'a margarine plant. -~

“Originally, 50 percent of manufactired’milk-was intended:for:the-: s
production of butter. In 1956,0f 3.1°billion"1iters. of ‘manufactured
milkj 1.5°billion were used for butte: " The corresponding’volume'of:: ' :
skim milk was destined to the manufacture of casein (41,000 tons). “Only-
‘since’ 1964' have changes from this utilization pattern-been*observedi

' i1n"1970, of the total of 2.5 billion-1iters'ofimanufactured milk, °
onIY“OLS‘billion liters were uséd in’the'manufacture’of butter, and -
only 9,700 tons of casein were manufactured (equivalent to 14 billion
‘1iters of milk), This leads one to'believe-that the difference of
0.1°billion’ liters of milk was not used for the manufacture of casein;
but for other products (powdered milk-caseinates).

“1t"1s" also important to point out' the resulting economic situation.

g,

Skimed ik converted mso}'

e vggggia h. ; R

,357 000 000 liters X 2 7 % (yield) » 9 600 tons
}9 600 tons at. US$860 - US$8 300.000

;Pdwdered ‘Milk

,357 000 000 liters x 8. 5% (yield) -_30 000 tons

3

30 000 tona at US$530 each - US$16 000 000‘

,D;ff,ﬁ_r,ﬂll,cﬂ' S - US?? 700.000
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For many years the soluble- caseins or caseinates manufactured in
5"2&‘1’”1 Fasg ety 137 e Fup 8 !‘:f N P LI FURP IR T il. v AT

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

CvrmrafRanen o (e TP P AR i

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

JJ'.? ERNNE A -L,,

No production figures are reported for these uses, but it is estimated
L oEnt T oo

at 200 - 400 tons a year. ‘

LAER SAR A S

HWhey 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

U51ng whey in better ways by manufacturing it into other products
is hindered by poor methods of storage and collection,
V CITlL (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 1ndustry in general shows uneven development

¥

In both production and manufacturing are eiamples of highly developed
andlhighly hygienic conditions on some dairy farms and high technology
inpsomelmanufacturing plants, but the great majority are still rather

primitive. Phe exceptions are the fruit of private initiative carried

out with much sacrifice. It is necessary to create the incentive for
<% . . - Ny
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change, progress will then oceur spontaneously, and conditions will
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'improve rapidly

*National Industrial Research Institute.
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fasuare government extension‘activities.fp
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Even the government's police Ti
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'function is scarce and negligent:}

On the other hand ‘economic leadership is excessive in determining

'

Dary .‘,(; o rxi«,ﬂ

the‘minimum process for the producers and‘t ermaximum prices for the
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consumers, and in placing unrealistic limitations on imports of thek
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machinery absolutely necessary for modernization. Finally, lack of é‘
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credit policy hampers changes in production as well ‘as in processing,

All these: circumstances lead relentlessly to pass;veness”on the part of
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the industry.

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

v et R 4 2 2T T IR L) . . -
M T i O [ i 1 RU R

to bad practices is serious. Unfortumately, statistical data to deter-
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mine the magnitude of these losses are lacking, but in the face of quali-

tative facts the conclusion is inevitable.

SINGLE-CELL PROTEINS

e DR ISl ] N TR
Thrbughout hlstory many foods have been prepared by the activities
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of microorganisms. Examples are bread beer, wine, cheeses, soy sauces,
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vinegars, cocoa, coffee, and yogurt In some, the responsible organisms

i
are consumed with the1r product- and contribute their quota of nutritional

;
. y
e By i

materials, particularly in the form of protein and vitamins. R

Y
TNy

( Single-cell protein is a general term appliec to protein sources
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.of microbial origin such as bacteria, yeast fungi and algae.f One main

;a;,

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

fthese microorganisms can be obtained and the generation times needed forfi;



-37-

, multiplication in fairly simple media are brief Anpther’reasonﬂis that_

_some. species utilize inexpensive raw materials~frum plant and‘animal
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sources and y1e1d a variety of useful by-products.yfwﬁ
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Since protein availability appears to, be the most limiting of ,
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man's: dietary needs, single-cell protein manufacture will certainly be .
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a factor in meeting human food requirements 1n the future. In,addition

b e

to increasing agricultural production to maximum and increasing protein

At

availability from oil seed meals and marine sourceu, single-cell proteins
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also function as important supplementary sources of human dietary require-
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-ments. However, unlike the production of animal protein or. the production
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of plant protein sources such as 011 seeds the production of 51ng1e-cell
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protein does not necessarily require agricultural land, In contrast to
‘*U‘ .g . & it EE i N ; P . A e
improved agricultural production, the growth of 51ng1e-ce11 microorganisms
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is not limited by the literacy or training of the general population.

One argument for single-cell protein production even now is that in
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areas where a large portion of the population 15 undernourished Taw
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materials are often available for microbial use, 1t 1s often possible to

el ? Ea

YT

use waste materials from plant animal or marine sources. Furthermore,
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economic gains are very promising because of techn1ca1 developments in
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continuous cultivation of microorganisms resulting 1n sav1ngs of time,
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labor,fand production space and in ‘use of waste materials now presenting
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problems in disposal and environmental pollution. The ability of microbes
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to produce food for animals or. humans has been recognized since the turn

of the twentieth century;- today, the main potential lies in proteins.

lipids, and vitamins.



S =38-

MARINB “FO0D 'racmowcy

The marine food industry in Argentina has” a vast, virtually untapped

ijpotential * The fisheries part of food technology islat earlier stage.

f

‘fof development than is agriculture. The annual fish catch in Argentina -

i‘.,’n( I

,3is far below the average of other nations with an; equivalent potential

ﬁ?or coast line. For example, in 1962 the catch was 100 000 metric tons.v

‘.iﬁ 1965 200 000’ in 1966 250 000 in 1968 220 000 in‘1969 203 000

:L.‘

cause of this undeveloped state, a separate effort should be made to )

Jvf@

analyze the potential of the Argentine fisheries industry and to coordin
“nateimarine-food”exploitation with the overall national food prozbg'.t'am.m';;"f
i “éé%f&a{és of the fisheries' potentialyvary frBE‘bKa“éb severaf mil:
lion.metric tons not including, however, the vast krill (a small shrimp-
,‘,z;. . IR TR e et d

like animal) potential in the extreme southern waters of Argentina.
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Almost half the fisheries catch is reduced to fishmeal " For

example, in 1965 46 percent was destined to be fishmeal 31 percent
W"ji iy i ; o

canned and 23 percent fresh or frozen.
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Almost a11 the present fisheries ‘are centered around Mar del

PR

,,Plata and ecochea:

{fTheyfactories can produce up to 70, 00u tons of fish-

S an\ By

meal.per year (350 000 tons of fresh fish) At present they are working

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

. . )
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were produced from 101 073 tonshof fresh fish
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Pishmeal . Production 1n Argentrna, 1964 - 69
SRR a Gy *:‘

Thousand Metric Tons o

:v'\?v i to
. 1964 10.6
1965“ 140 7“

"”1966 21.3
- 1967, 23.0,
1968 17.8
1969, 14.4..

At present there 1s, essentrally, ‘no_fisheries-technology.:programn:
in Argentlna. Universrt;esgare'tra;n;ng;few”technlcalgpegpleffor;this;
field,%andﬂthehattitude;seems{tOAbe,thatdqualifiedyfisherieSutechnolo:s
g15ts and .engineers are. brought in:from other. .countries; should the:
need arlse.bﬁ

tht}S;P? no.cooperation and coordination exists -among the:catch~-
i"8¢3£§9§$?4F39 processing industries, -and.the-technological back up to:
mai??%%?.}.ﬂ%%iﬁx and standards that are so important,-especially if-a.

country W1§H9§f§Q export products.

Industrial Potential
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~Thewprincipa1 fish now landed along the Argentine coastline are
paﬁamoseas and hake. In 1966 they accounted for about one-thlrduof the

total-catch. Both fish mlgrate from the southern coast of Uruguay to

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

flarge resource of shrimp and other shellfish. The kr111 fishery has
. R S PR
Hbeen estlmated to be as much as 480 000 000 metrrc tons, a flgure six

jor seven trmes that of the total present world catch of fish and

ﬂshe11fish.‘ Although never adequately s&¥v8§ea, its total fisheries

i f, s LRI paNe )l'(a PSEFE

Ttial could make Argentina a world leader in catchlng, processing,‘“

ﬂand exportlng fishery products.



Industry Development

VIO

Marine science related to biological products is so fragme: ted that ,
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initial maximum effort must be made to coordinate and 1ntegrat ‘the

'potential subareas. A consortium of U S. univers.ities could p . i
:in an Argentine study onw the development of a national program. #

Beginning{a technological program in’ ’fisheries should be coord:mated
f-,_with a broader program “for: marine fishenes, as” follows' 3

0 g ization of: program.- :The: various’ 5biolog1ca1 and oceanographic

vgroups assoc1ated~ wrth ‘biological production from” iarine waters should ’

- coordinate their efforts in studying sources of raw materials, outlining

: Ion_g-‘r_a_ng'e'tspl'anningi:for ~the ~'fisheries33°iridusti‘y.,»-‘*andi"ut'iliiing joint' '+
‘faciliaties such asVessels and‘shore“installaticnsi ‘A’ soind technological
programmc‘an be ‘developed-and-carried Sut o-'m‘s‘i ifinterested ii:iiversitiesi o

A organization .

Preliminary studies. A study of the present fisheries 1ndustry 1s

[ o ; 1"’ .-f"” ﬂﬁ

: necessary to 1earn how techniques and practices are related to the quality

N REER LT RN

and condition of Taw materials landed at shoresme plants. The study
should mclude a comparison of the Argentine fisheries with those of

6( -

.‘rother Latin American countries that already exploit marine resources and
RN [T ,t .,t, SRR AR TR TIPS R

" tshould be. coordinated with' the economic aspects of this developing
. . AN Sl SR ST E R B AU o

_J;industry. Bven w1th a large potential source of Taw matenal in
[ sl

;'?Argentina's marme waters exploitation most certainly w111 rely on .
! T BN 4L o

mr'?
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_ffcapital investment and subsequent return on that 1nvestment.
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Bducation and research programs Food sc1ence and technology should "
..wii'_-va ’u R AR I f«’" 15 hal
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‘*?.ingysgy-by-indu§try{¥-’£dodfrés'buice“’ Flsheryitechriology should'°ﬁe'i )“’"" )

iaavy e

',;-grate’, ;‘into ;an - ove _»___{11 food;sc:.ence ‘and technology iprogram’so~that univers1ty-
f‘ ‘tramed pe:rsonnel icould.enter, any phase of:the vfood+ “industry--fisheries
daing%:;,—fmtﬁ and;vegetables; etc.: 'Furthemor'e‘;i‘tmiriie“i‘sft'j;-t"faiﬁe'd‘i

- personnelishould have-a igeneral:background:that enables ‘thém to ‘entes"
dlgferent phases ;of anxlnc.ustry--xresearch ‘operations;’ o ‘marketing. "

;.‘,_'l.‘wp,‘aqp‘g;jatﬂ .areas; .of ‘Tesearch associated; with 'the fisheries ‘industry
must be, Xecognized:,.(1). research: that. can abes'carri‘ed-f‘oixt‘-“»iri"'ébnj unction
with the academic environment (e.g., development of scientific’ and’ tech~ L
nological. methods .of. obtaining. fish-protein concentrates for: human ‘con-
sumption with. adequate:organoleptic ’~ ch‘emical‘,k and:nutritional values); -
and. (2) pilot-plant. commercialization of proven techniques best carried
out .in; the government and private - laboratories that have facilities near
the sowrce.of raw:materials. - Hence, ‘the .development.of-a viable:fisheries
industryﬂjnA,_,:A:;_-gentinav;must be a well-coordinated:effort: encompassing ‘ediica-
tion of.well-qualified scientific and. ‘technical ‘personnel, modexrn harvest-
ing techniques, and commercializationof rprocesses “to-meet -international
standards.of:sanitation. and quality -control.

Multiuse.pilot plants should :be ~developed..for food “technology ‘so
thggﬁmgx;,areg,not ;restrictedito one food product. ' For ‘example; a pilot -
plant for t,h_q‘g;produc'tion of oil-from-oil-seed proteins 'should also'be
capable;of extracting wet proteins:such: as fish from protein and o0il‘"
pro’duct_;;, «y.Burthermore ;- ».in*;mény,.a of :these :areas: various, products might
be,:a._ngerrelated,, for. example ,:fish=protein: concentrate>and other ‘agri=-

cultural proteins could be. co-precipltated, giving an' end product ‘that:


http:restrictedi.to
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is better balanced nutntionally :dndgreatly-‘decreasing’ product1on costs.

‘}Allied with acadenuc programs for graduatmg ‘fisheries sc1entists

T e

j;and technologists, extensive: cont1nu1ng ‘education programs ‘should be’™
:”develope,\d_;ﬁbx.,the ,:_uanpr‘sit»:.eszzspeclflcally for (1) ='£oremen and“dctual
g oPerating‘ people. #ho need: periodic ~ education sand '.informla’t’:ioxi’"'orf"*tﬁéﬁ e
.‘lsanitatron -and. quallty-control standards and ‘techniques ‘in ‘their spec1f1c“
f'\;jobs, ;and (2){ technolog:.cal personnel assoc1ated w1th the ‘industry "‘Who
}Aineeﬁ,‘ short courses; for occasional: updating of their knowledge'in “the”
fisheries, field.,
| {I‘he pending-international.shortage-of: proteins includeés’not only ¢
inerg:;; ingredients ;_~that;proyide,i.nutritionalz‘ constituents,- but also func~
tional:proteins-:that.can,be used:in*compounding: prepared ‘foo:lsf ‘that have
properties:adaptable.to the:;‘specific“:.end‘. product. :However,:most of the
‘past- research -carried:out:.on:fishsprotein: concentrates: has-culminated’
in,products ;.-wi_.th_,',few.zflmctionals:proi)ertie’s*;' that isy“ithe:ability"to- =
absorb .<;water ,- swell,,etcs::Academi'ciresearchshould concentrate:oi the -
:, :de‘ve 1,opme‘nt;';or refinement needed:before: functional ‘protein products  can
‘b‘e.produced to enter the world markettat'prices competitive:with other-
-naterials ..;;:This; means: that iconventional-s olivent‘-ex'traeti"on itechniques
to produce nonfmcti'onalz.proteins::shouId ‘be' modified or varied::“Acqueous
ll,extraction, fe:nnentauon yand: enzyme hydrolysis should:be’studied as
_f:i_‘techmques for convertmg wet protems 'such: ‘as :marine: fisheries products’
;:"i‘into ftmotional hlgh-protem concentrates. 5O icourse,;“the: developrnentH

of these, mew techmques Just:. J.nclude stud:.es on ~theunutr1tlona1 ‘properties

”’iof the ;various products.
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‘Preliminary Assessment of Some Problems of the HydrogeologygqfﬁtbeA

Dry Pampas 1n Bu?noi‘AlresiProvince, Argentlna o~
Bopy s Tty PETY Y ; v

Introduction:

iiog . This:report: describes;a preliminary assessment.of .some problems of
‘theyhydrogeologyiof;anqarea”ofntheadrymPampas»(PampasSemia;id§)~ofgwestern
“Buenos: Aires: Province, Argentina made-by the ,authors in Septemberyls7q.
The: trip:was: made in-accordance with an agreement between the U.S. National
. Academy- of'Sciences.. (NAS)- and the Argentine Consejo Nacional de Investiga-
ciones Cient{ficas y Técnicas (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-
wcularlysthe: group working under Dr. Lqis E. Arigds, 2) confbrencgs‘with
.Ing: José Su: Gandolfo and Drs. Oscar Ruiz Huidobro, Amilcar Galvdn and

Dr. Luis E. Arigds, 3) a short, but highly informative, trip to the Pampa
 taken; August 25 through 28, 1970 and 4) discussions held during the 1969
Argentine-U.S.. Workshop- on Science and Technology in Economic Development

held-in Mar,del Plata, Argentina,

'Bag&g;ound;Infbrmationmon the Pampa Semiarida .

“w wisv:The:area visited.is in the cattle-raising.region of the dry Pampa
«in: the: western, part: of. the Province, of . Buenos;Aires,. roughly. between
ﬁlqngitugeh61763;west,and¢latitud9;34r36fsguth;, The, problems;of; water.

:isupply. avesrepresentative of. those:in muchy.0f the Pampean, region, of central
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Argentinaﬂi

P Wy B
The%a;ea 12‘v1rt&a11;(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. In the northern part;:reliefiis
seldom~discernab1e.' “In“all of-the’area the’slight-dépressionsiare points
of”ground-water discharge ‘byevaporation; and: these’are marked: by ‘small
fplayasﬂOr?salt-crustedf501ls; “Theé' southeast ‘regional: gradient is-so slight
i(aﬁout~one"fb0tiperfmile)*that ground-water movement is. principally-in
“response ‘tolocal’factors such as- pumping, ground-water recharge’ from: pre-
cipitation’ and-discharge by-evapotramnspiration. . .t .ovi st

v7i4 Water supply” for'domestic ‘and‘stock-use-is’ from wells except: for
‘precipitation‘collected from the:roofs-of buildings and’ stored in cisterns
*(égiixgg)*fbr‘human consumption.: ‘Storage volumes of the aljives commonly
exceed ‘50,000 liters but-the fresh:water supply is often depleted during
periods’of drought,: = oo it e

‘' The aquifer conSiSts«prineiballyTOf silt and sand of Pleistocene age.

“I¢"ranges ' £rom 20 to 70°meters:in thickness, with an:average thickness of
about 50 meters., The surficial materials are:at least in:partvthetresult
of eolian action. AThe;underlying clays of Tertiary age are reported to be
ebout 500 méters in thicEﬁéEéi*andfhre”notﬁa‘source*of*waterét0“welléi
@‘°‘ i Water in? the aquifer is?generally saline;:being progressively more
VSaline*withhdepth-~%rHowever~~inwsomewlocal areds: the water in: the: upper
part of the‘aquifer is of sufficientlyJlowﬂsalinitymtofbeﬁaccéptabledfor

human and/or stock‘consumption.: InJa sma11 area ‘of: sand dunes southwest
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of Trenque Lauquen, the aquifer zone containing acceptable ‘water is about

E A0 ST M RUEiTs ? S
B . ,,, . i,

T ! Z
50 meters thick but generally such potable water zones are mich thinmer.
In one area near the northern boundary of Buenos Aires Provrnce, the water
o v e fior .

produced by windmill-powered wells becomes too saline for use after about
two days pumping, but 1f the wells are then turned off for several days,

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

Cf EETICER . )rza» : .

This indicates e1ther lateral movement of saline water as a result of
ERTR T R S ,
pumping or, most 11kely, that more saline water moves up from lower zones.

AR IR

It has also been observed that if a given amoumt of water is produced by

e

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

water deteriorates more slowly. Scavenger wells have been considered
EETIES SR
1mpractica1 because of lack of areas to place scavenged saline water.

_ Water generally is consrdered potable for human consumption when the
vdissolved-solids concentration is less than 2, 000 mg/1 (milligrams per

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

¢

water used exceeds these limits. The 1onic constituents in the water are
principally sodium, calcium, sulfate, chloride and carbonate, but it also
contains nitrate, fluoride and arsenic in srgnif1cant amounts.‘::

ot &

Recharge to the aquifer 1s from precipitation which averages about

T, % .
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800 m per year. The range 1n annual precipitation is from about '500 mm to

aboutwl 100 mn CTrenque Lauquen) Winter is the dry season. Evaporation

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

Un J;‘.,‘,.}' i’ B ;nlv,,,,- e

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



=50 -

is bf:evapotranspiration from the water’table as well as from evaporation

PAX A Ea g si 0y Py “ e ' r i '!\;..'."\ {
recharge and discharge and the shallow water table, 1mportation of water

will require similar exportation of sa11ne water.»““
,'”' S aut

- ., Municipalities initially presumablyﬂdeveloped in areas of the more

an’ “
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potable water.“ Generally water supply 1s from 1ndividua1 shallow wells

and sewage disposal by means of 1ndiv1dual septic tanks. The quality of

)
2] -J(‘ i i3‘;;';.N ‘,ﬁ Dy : g

the water probably has deteriorated w1th time. In about 18 months Trenque
) : \¢ 4-""",1 ",.‘,\~ - o - g
. e L eaei
Lauquen (population about 30 000) will receive water from supply wells from
8 potab]e-water area southeast of town. However, 1f present sewage dis-

posal methods continue w1thout pumping, water levels beneath the town should

g

4rise.' Water supply for cattle generally is pumped from shallow wells by

‘windmills into open-topped storage tanks from which it is metered 1nto

1
R B f

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

TR

‘wells in areas of potable water, but many.yield water of marginal ut111ty, or

@
&

A
,.'

water which 1s v1rtually unusable. Unfbrtunately, cattle-watering troughs
LAY 1 :

gonerally are close to wells so that 1t 1s poss1b1e for animal wastes to per-

colate to the water table and pollute the aqu1fer, thereby worsening ‘an already

PRI

,difficult s1tuation. One cattle-ralsing area near the boundary between the

[T e . N

‘provinces of Buenos Aires and Santa Fe prev1ously was supplied by seven wells.

i

\\\\\

gwhich 1n t1me became too saline for use.‘ Now water 1s piped in from an

LN
B Ty

;area nearby. The deterioration 1n quality of the initially acceptable water

4 o P :
BTN EE ) "i‘“\:

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



uwater in the upper part of the aquifer.

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

vl~.-. i

h Y. o -
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contains water of unusable quality has become largely a matter of tr}al.

Over the years the 1nhab1tants have learned to recognize that certain types

ST P ——

.of areas: are better than average f‘ f1nd1ng potable water. Relat1vely

By Cabdy T : PRI Sigale e

higher areas, especially in stabilized sand dunes, are favored for exploration.
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Here, the depth to water is slightly greater and discharge of ground-water
'qi;:‘“' vl s .
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by evapotranspiratlon is probably sllghtly less than average. Perhaps,
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also the 1nf11trat10n capacity of the sorls is better than average in the

iy Lo e

higher areas. A second favored location is near roads where the manner of
road constructlon favors better-than-average ground-water recharge. The
chdo sl PRRICRIE & TP N B R ‘ S ERTRS

roads generally are bu11t slightly above the general land level and are

flanked by ditches. Apparently,a fa1r proportion of the water that stands

I N
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in the ditches after a rain percolates to the water table. In other places
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the presence of potable water areas has no easy explanatlon on the basrs
ofipresent data.

S A
o A large amount of data on the ground-water resources of the Pampean
WEL LmERT owy : i S .
region has'been collectedLby Argentine scientists. Thousands of wells have

rf* AL .,-.l_f uli 3 5 Dov: w4 woe
been 1nventor1ed for water level and construction details, thousands of
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water samples have been analyzed Test wells have been dr111ed to study

aquifer materials and the change of water quality w1th pth. Blectrical
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fjresist1V1ty surveys have been made in certain areas Wlth some apparent

E;success in de11neating areas of potable water.- ‘Grouped together, these



5area as well as for further development ofdthe water resources.¢

‘Proposed Study of the Pampa. Semiarida

AR A Y

recommend a study of the hydrogeology of'the Pampa

i_\ .

‘Eemiarida 1) to elucidate specificiimmediate steps which must beutaken to
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The obJectives of the proposed study will be to 1) determine as

varcurately as possible the origin of waters of both low and high salinities,
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2) determine the hydrogeologic controls which serve to localize waters,of
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various qualities, 3) determlne the origin of minor and.trace constituents

i 1»‘3 sy R

fthatioccur in the water in unusual amounts and'4) develop exploration

. .4 e ;’ e ";,f.- RRCRIEA f‘-'(. AT

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

T R n:.;vif

construction of drainage systems which are necessary with a11 water impor-~

tation and/or recharge projects.'
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% ’Proposed‘ Procedure b

ohi "’Hv‘“"ﬁ'lhe"following procedurezis offered:only as;a: starting point for
'fut\.re discussions. The program? should:always be:ass flexible: as:possible

to take advantage of new? knowledge"'as ‘it!becomes!available.. #Any emphasis

"t1on'*‘for‘the*‘t~ime and money: invested.:Although;of:some:potentialsuse,
rib";c“i'auti‘or{“ish'ould be" exercised’in ‘embark ing-on-costly:adnalog: models,.full-
“scale’ ’geoi)h'}is'i’ cal "expi‘or‘ation s/ and’ thel1ike/before full: use: is.made: of
inexpensive procedures which are commonly more productive.from.a,scienti-
“fic Standpoints -
o Needless to''say), ‘all-available-data should; first be collécted and
'?*aiialyz"ed'. ~-We ﬁn“dérsft‘a’n"‘d%fthat‘:* the Direccion:Nacional.de Geologfa y:Minerfa
jﬁ"aé‘»;nﬁa&"sbme‘ ‘prelimindry 'studies-of:thé fresh water-salt water.problems
of’fp'or’tioiis‘ "of ‘the'PampaSemiatida., 'Althoughithese:istudies are notras
extens ive ‘as’ ‘n':e;'e ded, “every "effort: should :be ‘maderto+incorporate: the .data
1nto‘the “prdpbsgaiafageafai ‘program. : ‘Likewise;’ a ‘comprehensive -literature
‘search Of fstiidies”in other areas:of :the:world-having:similar .fresh \water-
saline water problens should ‘be-made ‘to -incorporate whatever: fmdings may
’be Judged useful to ithe Pampa Semanda.:

Four test areas should be :selected :for: mtensrve 1nvastigation
in Argentina. The selection should be based on hydrogeological variations

which*fare«present. As an example, one area could be: 8 region of, sand dunes,

v "\'\4 L

?aﬁ“_oth,e_ at.,;‘,_é“gi'o ‘With’s alt-water lakes ‘ot ponds, ,;\another=of<extreme1y poor

water but without surface topography, and. the. last ‘region might be on the '
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t_considerations togetherswith existing boundaries of estancias rather than

making*the areas conform t0; latitude and longitude lines. -
*t‘r fﬁ’ Bt The bulk ofathe work will involve drilling and sampling shallow
v test holes and placing semi-permanent casing in the holes. +A- limited
znumber~ of~ deeper*holes perhaps, 100::to 200 meters deep »-should.be..drilled
in order to sample areasiin: which unusually high, or unusually Jow salinities
ffare encoum:ered.JL
>'l'he e:;cellent_inventory and survey already accomplished by Dr.
‘& Arigbs: ‘u1-11=iform?‘a- good: b‘asi‘s";"for“provi‘sional selection of test areas. As
--‘Drs\ Huidobro, Arig&s y:-and- others ‘have;: emphasized ‘however, the. probability
L )existsv ‘that many wells which have, been: sampled :may; be.. contaminatedzby humans,
:’and to-a larger .degreegby;_:cattle. Much. of ithe .contamination, will be localized
-s‘»'f'faroinid*wate'ring} points which iare-*a»lso --n’ear‘the Wells that have been sampled.
”The need for NOW:. test holes at least 300 My preferably up.. .gradient,, ;£rom
existing or abandoned wells cannot be;; emphasized £00. strongly. +-The .exact
number of test holes needed- wi11 vary from one locality, to another, depending
on the variability of water quality between sampling ;points. . .One hole per

: %l‘cmz.. uvmight- be a ‘vreasonab 12 suggestion;.f‘oraaplanning.f;purposes_.-». i

Work zto be vAccoglplished
}?;*"Tha following list gives the actual work which .should be accomplished

LR
art,
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after the test areas have-been. selected The list is- given in- the approx-
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wggk Chart is also included which gives some 1nd1cation of the seq
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which might be followed Again, 1t should be emphasized that this list is

;:( 4 .‘(.r‘.
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intended to promote discussion and an exchange of 1deas rather than serve
s ,‘!,:.,,.

8, ba51s for final planning.

BN ty

;;ﬂ Inventory exlsting wells w1th1n the test area and collect water

'4‘ v

.:4,_
oLk

samples for laboratory analyses. This w111 serve to pinp01nt changes which

may have occurred 51nce the last 1nventory. Estancia owners and foremen
S ————

should be 1nterv1ewed 1n order to determine location of abandoned wells

3 . &

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

kS b - e’1w

areas should be noted as areas of possrble artificial contamination.

. 2.' Auger test and observation wells, collect geologic and water

¥ K
amples,,lnstall casing, measure water levels, and make short term pumping

31
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te ts,_ A poor alternative would be to make slug tests. Although slug

.A;

tests are not very reliable, a comparative value can be obtained prov1ded
the d351gn and construction of the wells are standarized 'If time and
money are available, low discharge aquifer tests should be. made of all

.test holes. .

it

Make laboratory analyses of water and sediment samples. Parti-

' cular attention should be pald to trace constituents in the water and to

Gragrwr 1 TP R JOY SRR

{stratigraphic markers in the sediments. A number of determinations "should

WA TEN YR L L TSRS

be made of. H3 and C 4 - ter S

'\,.$

concentrations in the water samples.
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iiMake leaching tests,of surface soil and .auger . samples. ' Make

Run second-order level 11nes to all observation ‘wells: waing

CERE L el ol s

to the low gradients, as much precision as possrble should be achieved

in order to determine local ground-water gradients.‘

6. Drill deep wells in areas of fresh and saline water. Watgr and

;"‘1 HE 3i

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

'j(r

rotary drilling is used special care should be taken to obtain good samples.

5’" ; E .':J.-,,

This is particularly difficult under most circumstances unless special

coring tubes and packers are available. Rotary drilling has the advantage.
A T

nevertheless, of allowing electrical logging as well as a number of ‘other

N YR I L S T

"wire-line" methods.

e

1w.,~mw-7'. Establish several automatic as well as manual monitoring sta-

......

,tions._ Some items to measure are water levels salinity, air and water

£ K
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temperatures, rainfall soil mOisture at various depths, and evapotranspira- ’

.;w‘

.tion., This phase of the work will prcbably take at least ‘two years.

RS a;?‘;<=

m:;8.h Continue and expand study of exising air photographs.: Details

obtained in test areas may be correlated with features shown on photographs. )

';g.t Bstablish programs to study special techniques for surveying

et
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fresh and salty water. Such programs might include low-cost surface geo-
¥ ks r"e ol

ohysics as‘well as false-color, near infrared photography. If remote sensing
A8 A CLEAGEI S U e B
programs are planned by other Argentine agencies, it may be possible to. have

the t°5t areas ‘surveyed at little or no extra cost. i
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IR 1&031!"ﬁi‘?gfiﬁélﬁféﬁdi%%{9It%fs%éSSeﬁﬁfalitﬁafﬁéﬁgpﬁﬁijﬂﬁﬁ%ﬁ’be
budgétédéso@theﬁfinhlﬁfepdrﬁ?canﬁﬁeffiniéhédi’piiﬁfed“hnd”ﬁiaé1§“df5tributed.
s#Theswork will, most:likely uncover new:'facts arid principles‘which'will be of

wide interest:in the:scientific:communityas a whole.

- “Related:Studies «:

zHydrogeologicwstudies'alreadyfplanhedvandwunde¥Waf”in'%he*Pfovince
of Buenos Aires should be ‘continued and perhaps éxpanded. 'This work is
an important complement:to‘the research proposed for the test areas.
) &uveSeleptédmstUdiesfoﬁ*a more practical nature could also be started
before.tlie: test-area :research is completed. Effects of water importation,
methods of determining the "safe yield" of an area, well-design problems,
-;and:many..other. items must be considered before water supplies of the Pampa
region::are=fully developed. |
Nonéhydrogeologic topics also need investigation. Argentine scientists
interested»in mhezWater-SUpfly»problems have all emphasized the need for a
«thorough: review.of existing information on the relation of water quality to
growth of cattle. If the existing information is not sufficient, ‘as appears
flikely,afieLd%testssunderﬁcaréfulustatistical*controls*should be made. Water-
supply utilization cannot be planﬂed intelligently unless“the :above~informa-

tion is available,

sairSeléttion of Personnel::

i vt sAstvisualized~inithis report;-thé-researchiwill be -carried out by
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sgentine scientists.who willibe selected: by theproper 1lo¢al agency.

Conferencesland‘reports w111.1nnolve other Argentine researchers as
,well as people from out51de the country. In. addltlon, the NAS of ‘the
United States may establlsh a: more formal -basis:of cooperatlon and
: exchange of 1nfbrmation between selected specialists in Argentina and
thelr counterparts in the United States, 1£ so, theg§ﬁ§&y;llgungoubtedly
@ﬁgoneglt;with,theeappropriatevArgentine,agencx:{presumably&the CONICT)
.concerning individuals, under consideration.
. meﬂyhﬁs,qfispeoialiete,to4be-considered.inc1ude:e
va2a aqbe A general hydrogeologist,with: Latin American :experience who is
¢$;ntgrpeted,in;re;eerphaas weil as practical applications of scientific
G Moxk.,
it 2... A hydrogeochemzst who.is: acquainted with. analytical ‘techniques
as well as theoretical physical chemistry.. -Perhaps two men will be
neededln this:category. . 1.,
iyr%'S;;.Aﬁgeophysicist who is familiar with-the broad problems: of:
;ground-water exploration. This man will be. needed: about- midway. through
the project., . . .. .
n;gm-54.g;An,expert:ingremoteﬂsensingnifésomenactivity%infthis‘fieldfie

+contemplated. ...

Problems of F1nanc1ng

AP Financ1ng:fhe Proposed PrOjOCt iS of great,concern to therArgentine

;bas1c equipmentu15xavailab1e for the
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TIME SEQUENCE

IN
‘WATER QUALITY RESEARCH _
‘PRELIMINARY PART =~
SELECTION OF
STUDY GROUP
!
SELECTION OF
STUDY AREAS
¥
REINVENTORY
N OF WELLS
SELECTION OF '
SITES FOR SELECTION OF .
SOIL MOISTURE SITES FOR
AND PRECIPITATION SHALLOW HOLES
MONITORING E ‘
! DRILL SHALLOW
INSTALL ALL HOLES AND m
NEAR SURFACE TAKE SAMPLES
AND SURFACE " . L
MONITORING > T T ]
EQUIPMENT L
SEDIMENT HYDROGEOLOGIC STANDARD TRACE RADIO-
‘ CHEMICAL TESTS OF CHEMICAL CHEM, OF CHEM,
CONTINUE LEACHING SEDIMENT TESTS OF WATER WATER OF WATER
MEASUREMENTS I 1
[]
ANALYSIS PETROGRAPHIC
OF STUDY OF
LEACHATE SAMPLE
. ! ? N .
{ r
STORAGE OF INSTALL
EXTRA MATERIAL CASING
: IN HOLES
LEVEL INSTALL
NET TO RECORDERS
MPS WATER LEVEL
BAILER OR
SLUG TESTS
|
PRELIMINARY
REPORT
]
PLAN FOR
x REMAINING WORK
|
PARALLEL 5 1 £ - 1 “1PHOTO AND DRILLING DEEP SURFACE
PRACTICAL STUDY REMOTE SENSING TEST HOLES GEOPHYSICS

Petrographic, stratigraphic, chemical tests, etc,
continuation of advanced studies,
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;?sﬁrraii'orh;?the“rollowing,are ‘soie,"'0f ‘theitems. which may need to be

,?Special coring tub351xf

- ,;;;4.. . Inexpensive ‘TB.:Ln-;; g,aygesﬁ‘:

_ 5. Special chemical‘:e»oﬁipnient"-ffor field measurement of pH, ‘iron,
and bicarbOnate.

6. . Temperature probes and read-out equipment.

Special “qui ment .for. trace constituent analyses.

4

"’ Plastic. casing for observation wells.

If technicar a551stance of foreign scientists is deemed desirable,
the expenses of these perspns should-be includedﬁin the cost estimate.
Conclusions

Argentine hydrogeologists are interested in a research project in
the Pampa Semiarida*where quality of ground-water is of great practical
simportance 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 1mportance of the project suggests that sufficientl'd‘ernmental interest

Ai‘t n'!

gwill be developed. to insure.success.
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