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Il'fTRODUCTIOlf. 

Carrying on hydrological eurveye in the Copiap6 val.ley. 

CO.RFO (and Jtalconeul t) needed geophyaical p rot'ilea acroee the 

valley. on two particular areaa. The purpoee ot' euch proepectione 
' waa to deter•i•e the ehape ot' the bed-rock and to give eo•e int'or-

matioae about the quality ot the alluviu• which tille the valley. 

The proble•. ae it wae preeented to ua. wae not to look tor the 

moet tavourable placee wbere underaround water could be tound. but 

only to give a croas aection ot the valley. -tor aubaequent_ hydrolo

gical testa by linea ot wella. 

Our principal taak ia Chile beina to mate geopbyeical 

proepectione conceraing only Mineral reeourcee we could not per

tor• a complete eur~•Y ot the areae propoeed by CORPO. Allyway. it 

wae decided to •ake a teet protile. in order to eetablieh: 

·- wha t aeophyeical •etho• ehc,uld be ueed. 

- wbat int'o!'lllations could be provided. 

- what turther inveetigation ahould be done. 

THB GBOP~SICAL PROBLBM. 

Accordina to the Copiap6 aeological ••p (eee ~ i. 1) the 
WdS 

area where our teste were doae (La Bodega. about 8 u. 6f Co-

piap6) ie eurroanded by cretaceoue rocks. ae tollowe: 

Kgdl: leucoaranodioriJ e and leucodiorite with •uartz. 

Ead•: araaodiorite and diorite. 

~d : diorite and gabbro. 

knlc •etamorphic rock. 

The alluvial overburden hindera all obeervationa in the 

valley wbere the main taulte (l'fflW-SSB) caanot be traced. 

Thia overburden. •• it lll&Y be i ñ t'ered tro• a set ot welle. 

is "1hietly made ot eand. clay. aravele ••• which tor• irregular layere. 

The known underarouad water ie lyina in ••all eandy leneee embedded 

iato a clayey material. The water level is generally ehallow (6 to 

30 m t'rom tbe eurtace) aad ealt contente can reacb nearly 2 •a/litre• 



It ie obYioue that either seismic or electrica l me a sures 

would give only general indicationa concernina the alluvium: a sandy 

lena. 100 m deep and 5 m thick. tor instance . could not be separated 

trom the whole eand and clay overburden • . In relation with this. the 

eatimated deptb to tbe top ot the bed-rock has so•• chances to be 

ao~ewhat approxiaate by placea. 

Aayway we could s uppoee that the predominantly cla yey al

luvium abou1d have a low reaiativityJ whicb could per•it to distinguisb 

tbie terraia tro• the bigbly reeistant bed-rock (intrusive rocks). 

We thence could aucceed in drawing a croas aection ot the valley 

by meaos ot electrical soundinga . Beaides . any larae lene ot sand 

or gravele. it not too deep aeated, ehould be well marked on the 

diagra~a. givina th~• indicatione aa to the beat place where to 

atart drilling tor underground water. 

BLBCTR ICAL SOUNOINGS. 

By meane or two aeta ot electrodes ( A. B) a direct current 

is aent tato the ground. Tbe reaulting ditterence ot potential mea

aured in tbe eurtace between two otber aeta ot electrodes ( M
1

N ) leads 

to tbe computation ot a tigure. repreeenting the apparent reaistivity 

tor the correspondina lengbte AB and MN . By increaeing the AB length 

tbe computed resietivity corresponde to deeper leyera anda c urve 

can be drawn. giving tho variationa ot apparent reeiativity witb AB 

lengtb (i.e. witb deptb). See ex. on tig. 2 . 

Thie curve is callltd an electrical eouading diagram (f. S . ). 

By comparison witb theoretical master curves. true reeiativitiea and 

thicknea••• ot the aucceaaive leyera (under the center ot the B. S . ) 

can be esti•ated. An accurate deter•ination ot tbeae parametera 

generally requires compariaoa with data rrom geology or mecha nical 

drillinaa. 

FIBL D WORKS . 

Field worka have been carried out trom Pebruary 12 till 

February 16. with the aaaietance ot Corto. Seven B. S . were mnde; 

• All informa tion a ·rrom Mesara. K. Segeratrom and c. Ru iz " Qu.adrnngle 

Copiap6" 



- :s -
they are dietributed alo~g a protile etarting tro• a amall outcrop 

(Pon tig. 1) aad endina on Puata Pin..ehincha (P1. 

The .. Ki•u• power line lenath reacbed 800 •• ••asures 

were aade with a •scblu■beraer· poteatio■eter". 'lbe topoaraphical 

worke were pertor■ed by CORPO. 

RBSULTS. 

All B.S. dia1rU1e are ahowa on tia. 2 (2a to 21) aad ª)l 

eeti■ated croee eection is drawn ia tig. 3. 

0D the B.S. eeveral layera ••Y be dietiaauiehed. which 

are tro■ the eurtace: 

1 - a 300 - 600--'l ■ layer•• exieting only on B.S. 1 and 5, 
2 - a hilh real•tivity layer ( ~ l, j oo..Q. m). 
:S a lower resietivity layer. appeariag principally on 

B • S • 6 • 6 • "1 ( , : a bou t 600 J¿ "' ) , 
4 a low reeietivity layer, very well marked on all the 

curves (pt 100 .J/.. •) • 
5 - a tinal • h~gh reaietivity ( 7 1000 Jl. ■) layer. 

With · reterence to aeoloay the tollowing correepondence 

•ight be aade: 

a) layers 1,2 : upper part ot overburdea. eaaentially dry, 

: eandy (or gravel) bed. poaeibly with water, b) layer 3 

e) layer 4 

or: 

clayey upper part ot the alluviu■• 

lower part ot the alluvium. which appeara 
ratber c.layey. 

d) layer 6 bed rock. 

'Ibis liat ia eatabliabed by taking into account both elec

trical (reaietivity. thickneea) and aeological data. We cannot tor 

inetance euppoae that layer ~ ia made ot wet alluviu■ (ealt water) 

becauae nowhere in tbe Copiap6 valley a 100 m-thick underground 

water s•••• to be exieting. More probab.ly, the lower part ot tbe 

alluvium ie made ot a areat qaantity ot clay with emall aand contente. 

We have eaid that layer 3 • ~&ht correepond to wet eanda 

(o~ gravele). In thie hypotheeie •• ■uet sappoae tbat euch a layer 

exieta only towarde K and tha~ it it is aleo occurring on the eouthern 

part ot the protile
1
it ehould be very narrow there. Compare, tor 

inetance, B.S.6 and B.S.3. 0n B.S.6 an inter■ediate l a yer muet be 
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euppoeed to exiet between the l.. 200 Jlm f'iret ter-rain and the 80 ~ m 
cl6yey material (no aood ' coincidence can be tound with a two-1.ayer 

master curve). &n B.S.3. on the contrary. a good coincidence with 

a two-layer master curve can be tound. We can. eurel.y. al.eo euppose 

tbat an intermediate 500 A.al.ayer ie exieting in B.S.3 but an eeti

mation ot ite poeeibl.e extenaioa ehowe that thia tormation ehoul.d 

be only s ome meter• thick. that ie. with no great hydrol.ogical. in

terest. it any. 

Pro• the 7 B.s. of the protilee. we thue arrived to the 

eection ebown on tia. 3. 

Startina troM ssw. the bed rock••••• to pluna• rapidl.y. 

Thie eharp deepenina could be in rel.atioa with a taul.t which cou1d 

have diepl.aced the northern part or the intruaive. juet at the limit 

ot the P outcrop. Accordiag to Mr. seaeretroM thie situation ie not 

iapoeeibl.•• otber taulte beina known turther eouth andan accident 

atretcbina out very probably between Punta Pinchincha and Cerro 

Bramador. 1~ 

The botto■ ot th~-Y.~uld. atter tbi•• be ratber regul.ar (as 

l.ona •• can be~~tered rro• a a•all number ot B.S.) two aections are 

provided on tia. 3. depending upon the auppoeed resiativity of the 

al.luvia■• either uachan1ia1 or varying between Jo aad 11:0 Jlm. No 

:lnlportant cbanae can be aeea. 

Ae to the overburdea we auppoee tbat no i■portant eandy 

(or gravel) bed exista there. with perhape an exception on B.s.s. 

6.7 - the alluviaM ia ■oetly clayey anda tew water coul.d be tound 

in · narrow len••• ot aand - The water level aeeffle to be about 15ffl-20~ __, --deep in the vall.ey. -
COKCLUSIONS - PROPOSBD STUDIBS 

j 
lf 

The quict teate carried out in La Bodega ehow tha~ •lec-

trical. eoundinge could be ueed to atudy tbe bed rock ot the Copiap& 

Valley -

done aad 

laritiee 

t~llough 

Ita areat accuracy ia required , detailed worke ebould be 

l.onaer liaee aseda in order to tol.low the poeaible lirregu-
/ 

and cbana•• ot nature ot the bed rock. , \ 
1 \ 

0n our preeeat protile it ie poeeible that a tauit ~cute 
the valley. between B.S.l and outcrop P. Thie mean' ~bat 

1 

' \ 
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South ot P the alluviu• 0Yerburden ha• all chancee to be Yery tbin. 

Underaround water would then be touad only North ot P. 

Ia tbie laet area no indicatioae ot i•portant taYoarable 

bede ••• toaad. It ehoald be yet iatereetina to teet the Yalley 

near tbe preeeat Copiap6 riYer where a 500 ...J2a-reeietiyity layer 

could be aa aqaiter. 

Bxaaple ot euaaeeted proara■ ia 1a Bodega. 

a coaplete eurYey would require: 
-: '"' ~ 

a) B.s. teete oa exietina welle in the Copiap6 va11ey. near the
9
ciJy 

b) Oae s.s. protile eouth ot the P outcrop 

e) s.s. protile tro• Puata Pinchincha to Cerro Bramador 

d) BYentually. intermediat• B.S. anda reeietiv;,¡7 •ap it any 

lar a• eaacty ( or aravel) bede 111ay be euppoe~~tro111 tbe tiret E. s. 

We ineiet upoa the very approxiaate character ot our preeent testa 

wh,tch were carried out 1111&inly to eetablieb ia wbich coaditione ~•o

phyeical euryey• · •hould be ••d• - Allyway it would be intereeting 

to check by drillin¡e the provieory iadicatio■e ~~ovided bere. 

JPR/g111c. 

Saatiaao. Pebruary 20. 1963. 

J-P ROCROI 
UftSPMS - Geophy&ical Section• 

CORPORACI ON de FOMENTO 
Oepto. Recursos Hidráulicos 

Ofna. Archivo / No. 
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I q_uique, Maroh 7, 1963 

Copieea 
llr. Ruie 
Corto / 

Ur. E. Dahl■tr&l 

Projeot Manager 

ar Sir, 

IDl Speoial Fund Mineral Survey 
SANTIAGO 

I beg to aend you herewith the Bodega report. I reoeived 
yeeterday only the topographioal protil• from Copiap6, whioh explain■ tbat 
we are ■omewhat late in d livering thi■ report. 

A■ it 1■ explained 1n the text, the re8Ult■ ahpuld be oon
■1dered a■ ver:, proviaor,y, no complete eurvey having been made in the r.
gion. OUr purpo" wae only to determine what method oould be used and what 
data oould be provided. All depth indioations ahould be taken as a:pproxi
n:ate infom.ationa. 

It would be ver:, intereating to know the con~lusione of 
■ubeequent worka in Bodega C•ine ot well■ prol)OaK by Italooneul t). 

I join two oopiea of the report, one for Mr . Ruiz and the 
other for Corto. 

All oomplementary inf'orrriati on will be aent a t your request. 

Ver:, ainoerely y.ours, 

JP Rooroi 
Naoionee Unidas 
Casilla 268 
I Q.UIQUE 
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