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Venezuela—The Guayaría Highlands 
Diamondiferous Alluvials of the State of Bolivar 

B y John C . D a v e y , A . C . S . M . , M . i n s t . M . M . 

T h e fourth art ic le of a s e r i e s on V e n e z u e l a . 

Introduct io i i 

The diainond deposits t l iat have bccn 
worked in Venezuela up to the prcsent time 
are a l l locatcd in the State of líolivar and are 
found i n . t h r c e dist inct r iver basins—viz. : 
(i) Ca ron i—Paragua basin ; (ii) Cuyun i 
R i v e r basin (Uppcr Cuyun i ) , and (iü) Maza-
run i R i v e r basin (Uppcr Mazaruni , Kamarán 
R i v e r ) . 

The first has proved to be by far the most 
important and work has bccn confined main ly 
to two arcas i n the Caroni-Paragua basin, 
local ly distinguished by the ñames: 
(a) Lower Caroni arca (Bajo Caroni) and 
(b) G r a n Sabana arca (Alto Caroni ) , to be 
described in that order in the following pages. 

A l though these diamond deposits are found 
over a largc arca and work on a smal l scale 
has been in progrcss for at Icast 30 years very 
l i t t le information has bccn published about 
them. T h i s is duc in part to the fact that 
probably not more than s ix mining engineers 
have any knowledgc of these deposits and at 
Icast two of these were engaged by prívate 
intercsts to sainplc and make reports which 
prccludcd them from publishing any useful 
data. 'i"hc production in the past seven or 
eight years is no cr itcr ion of the potcntial 
valué of these diamondiferous a l luvia ls which 
havc bccn worked only by the j ) r imit ive 
and wasteful inethods that poor local mincrs 
are ablc to cinplo} ' . 

T h e impression of the few cxperienccd 
engineers who have soinc knowledgc of the 
extcnt and valué of the diamondiferous 
a l luv ia ls in these arcas is that soine time in 
the future t l icy wi l l becomc a inajor sourcc of 
diainonds and esiiccially of genistones. The i r 
potcntial valué to countries of the \\'estcrn 
I Ie in is i )hcrc, and esj)ecially to the United 
States, should not be underesti inatcd. I n the 
past year two diainond-cutt ing conipanies 
were forined in (\-Hacas and Ihey are a j v 
parent ly developing a considerable business 
in geinstones, for a large proportion of the 
1945 production of diainonds has reniained 
in Venezuela. 

L o w e r C a r o n i - P a r a g u a A r e a 

Lncalion.-' Diamondiferous a l luvia ls have 
been found in the Lower Caroni K i v e r 
bctwcen the mouth of the Rio Carrao, on the 
south, to ( iu r i on the ncnth—a straight line 
distance of 105 miles, l lowever, the greater 
part of a l l the work done in this región has 
been wi th in a tr iangular arca w i th the Caroni 
R i v e r from San Pedro de las Bocas to G u r i , 
a distance of (10 miles, forming its vert ical 
side and the Paragua líiver, from L a Paragua 
to San Pedro, a distance of 30 miles, forming 
its base. A line drawn from L a Paragua to 
Gur i com]>lctes the trianglc enclosing an arca 
of about 000 sriuare miles. (See Map No. 3.) ̂  

CommimicaUons.—The .small town of L a 
Paragua lies about 1 1 1 miles south of Ciudad 
Bo l i va r , to which it is connected by an 
unimproved dirt road. About onc mile from 
the town is a landing field, which can ' b e 
uscd hy local passenger planes, but is not at 
present on the i t inerary of the threc com-
panies operating in Venezuela. Another 
clearcd zone at Síui Pedro de las Bocas, 30 
miles east of L a Paragua, has also been used 
as a landing lield on s])ecial occasions. Aero-
planes may be spccial ly chartered for trips 
to these üelds by arrangcment w i th one of 
the domcstic companics operating passcn- -r 
and íreight services from Maiquct ia to a l l 
j x i r ts of the interior. 

No reliable maps are available of this part 
of the country and distanccs where given are 
only apj iroximate. The Caroni R i v e r ma\ be 
ascended b\ launch from above the rapids at 
L^racapay and dug-out caiioes w i th outboard 
motors can be uscd on the Caroni and Paragua 
R i ve r s , as well as on most of their tributarles. 
The gradient of these ri\-cis is very smal l and 
there is a very hig differeiice in the hcight of 
the r iver between the low Icvel of the dry 
sea.son (Maieh) and the high level of the wet 
sea.son (.Xugust). 

llistory.- first disoover\ i.)f diamonds 
in thcvLower Caroni R i v e r área has , hably 
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lU 'WT I H ' C H n'Ciji (U'd. S ir W 'a l t c r Kalcigl i on 
his voyagc! the Orinoco may iia\(' hccn 
shown ihamonds hy t i i c ludians sctt ic i l round 
the mouth of the Caroni , as lie certainly 
rei)orted the prest-nce of iron ore a iu l gold 
and was shown what were purj)orted to he 
diamonds. 

I n 1.S.S7 two jirospectors, ¡irohahly l'"rcncli-
men (theii- ñames were réspedively Bonet 
and Borderie) were grantcd inn in i l s hy the 
Vcnezuelan Governincnt to c.xitlore the left 
bank of the Caroni K i v e r from the mouth of 
the K i o Cebolla, a t r ibntary , to the mouth 
of the Paragua and upstreain to I .a Paragua 
vil lagc. T h c y were searching for gold, but it 
would be most unl ikc ly that Ihey did not i ind 
soine diamonds in the course of this work, 
as this same arca has subsecptently j)roved to 
be one of the most prolil ic sources of the gem. 

Dr . Luc i cn Morissc, a l-'rcnch medico and 
botanist, who wrotc a narrat ive of his travels 
in this región during 1!>02, records an cn-
counter w i th a man who had acted as guide 
to two Amer ican prospectors working in the 
región of L a Paragua. A s a rcsnlt of the 
convcr.sation w i th this guide, and his rejiort 
of their act ivit ies, D r . ^If)risse was confidcnt 
that thcy had discovercd diamonds and were 
endeavouring to keep their disco very a secret. 
•Since this secrctive att i tnde would na t ina l l y 
be adopted by the few prospectors entcring 
this región at that time it is more than l ike ly 
that from 1887 , or sl ightly carl ier, a smal l 
number oí men were employcd in washing 
these a l luv ia l deposits for both gold and 
diamonds. 'J'he total ])roduction miist havc 
been small and on account of the difíiciilties 
involved in working the richer a l luv ia ls , 
which were under water most of the year, 
these miners j jrobably devoted their cncrgies 
main ly to the recovcry of gold and regarded 
the finding of occasional ( l iamonds as only 
a " ñapa," a welcome e.xtra, to their hard-
earned income from the sale of gold diist, or 
in somc cases may have s;ived tlieii diamonds 
merely as curios. The first sale of diamonds, 
as far as is known locally, took ])lace at 
Pav ic l i e in 1012 , probably by miners who 
had come from L l ^lantc•cí) gold-miniitg arca , 
which lies onl\ a fcw miles east of the Caroni 
K i v e r (.Map 1^. ' J i\e i\ year wheii the r iver 
was unuhually low following a drought the 
number of miners working (;n various sections 
of the Carínii increased and íliamond recovcry 
conlini ied on a smal l , but sleadi ly increasing, 
scale. 

I n the i)eriod from 1021 to 1027 there was 
' 'J i i i : M I . M . S T ; .M.sf, szi.vi;, Sc j i l , , I91.Í, p. H . S . 

an increasi ' in the in t ens t shown iii diamonds 
and as 1020 was an ui i i isual ly d i y year t iu; 
amounl of d¡:yiioiuls ncov i ' i i ' d probably 
constituted a icconl up to that date. l'"rom 
tinu- to time exceptioually rich coi iceutra-
t ionsof gold and i l iamonds were encountered, 
result ing in ininor rushes to the.se part icular 
|)laccs. \Vord of these rich linds gradual ly 
leaked out and in lo;{() a l 'rench c()inpan\
wi th conccssions on the Santa Barbara k i v e r , 
somc 28 miles north of L a s Nieves concession, 
rejxirted the lincling. of diamonds in their 
ground. I n 10.'i.'i-.'i I .some North Amer ican 
intercsts supi)lied standard rubber div ing 
suits for their men working in l l ic neighboiir-
hood of Pav ic l i e and thcy were ablc to work 
in sections of the r iver that j ireviously could 
not be samplcd. The results of this work were 
said to have bccn e.xccptionally satisfactory. 
I n more recent years other miners have 
rcnted d iv ing suits and the diamonds re­
covcrcd by t l i cm have been greater in siz.e 
and valué than those of miners working cióse 
to the r i ver bank. 

About 10.'5.5 the R i o Pao diamondiferous 
a l luv ia ls were discovercd by a niiner pros-
pecting for gold, just as most of the other 
diamond dcposits have becn, and in lO.'JO the 
conccssions that had bccn dcnonnccd in the 
meantime were transferred to a company 
which sent an e.xpericnced mining engineer 
to sainple th is property systcmat ica l ly . 

The Vcnezuelan Government lirst reportcd 
the production of diamonds in 10;{7 and hy 
the end of 1038 there were 11 mining con­
ccssions in ])rodnction in addition to the arcas 
of free a va i l . New finds were reportcd in 
other sections of the R i o Santa B a r b a r a in 
the following year and more miners moved to 
this and the R i o Pao arca, but owing to the 
high kível of the r i vcrs the annual production 
fell well below that of ttü ;two prcVious years 
and has continued to fal l , unt i l , in 1014 , it 
was only 5 ,128 carats. 

The largcst diamond recovcrcd from this 
field so far weighed 2 3 carats and on an 
average the stones are smaller than thosc 
recovcrcd in the Gran Sabana arca , i)iit the 
concentration .seeins to be greater in the 
Caroni r iver bed. 

I'rocliidíoii. -~TUv. production of diainonds 
from the Lowci ' Caroni lield, as ol l ic ial ly 
recorded froin 1037 to 1014 inchis¡\e, lotals 
07 ,2 ( i l - . 10 carats. I ' rom 1012 to 1030 the 
est imaled recovcry is 7 3 , 0 0 0 carats , so that 
the total estiniated j)|-oduction from the first 
recorded sale of diainonds np to Ihe i)resent 
is 1 I 0 , 2 ( ; M 0 carats. 

/ 



J A M A R V , l()l<; 

'V—. - \ 
F ig . 8. 
D iv ing ío r 
Dia inonds , 
Hio 
Caroni . 

Climate and Health.—Tlic cl imate in the 
Lower Caroni región is hcal thy, as niost of 
th is diamond ficld is in open sabana country 
and the elevation above sca-lcvel ranges from 
alx) i it 800 ft. to 1,:V20 ft. The wet season is 
the same as in other parts of the State of 
Bo l i va r , nsual ly lasting from May to Scptcm-
ber. There is p lcnty of ñsli in the r ivers and 
somc smal l gamc may be obtained locally. 
F r u i t s and vegetables are not ])lentiful, but 
can be grown withont much dit l iculty cióse 
to the r ivcrs . 

Lahonr.—It is not a lways easy to obtain 
labour in this arca to work on days ' pay basis, 
as in the dry season, whcn thcy are most 
needed, thcy prefcr to work on the 
diamondiferous a l luv ia ls in the arcas of free 
ava i l , where thcy often make enongh in a few 
days to keep them in idlencss for wecks or 
nionths. These men are al l ski l ful n ianipu-
lators of the batea and when avai lable are 
gcncrally very helpful and give l i t t lc trouble. 

Regional Cicology. has alrcady bccn 
described in the picvious article on tl ic gold 
mining región ' and wi l l not be rcpeatcd herc 
since it has no connexion w i th the origin of 
the diamonds. 

' T n i í M i N i N c . M.\c..\ziNi-,, Xov. , ] 1 i - c . , 1915. 

Diamondi ferous A l luv ia l s of the Ca ron i -
P a r a g u a B a s i n 

(a) L o w e r Caron i 

I n addition to the Caroni and Paragua 
r ivers the following tr ibutarles have been 
the principal sources of the diamonds re­
covcrcd to date : The Pao (18 miles below 
San Pedro), the Santa Barba ra , and L a 
Cebolla. Places where spccial ly r ich con-
ccntrations havc becn found are San Pedro 
de las Bocas, Pav ichc , San Salvador, L a 
For tuna , Carr iza l , L a s Piedras, Costa R i c a , 
J.as Coitoras, and E l Re.sguartlo. Since the 
work on these a l luv ia ls has becn niostl\ done 
by nomadic Vcnezuelan gold miners there is 
no record avai lable of the diamond \'aluc per 
cubic . ya rd of gra\el treated. ' i he wr i tc r 
knows of one case w lu r e a part\ of six I iu l ians 
recovcrcd more than "i.'iO carats from about 
20 cubic inetres of gra\cl from the Camn i 
R i v e r , near San Pedro de las Bocas. 

I n 1 Í ) | ; Í Mr. R . W . Michael, of New Y o r k . 
ga\ the writer some reliable information 
regarding the valúes recovered earl icr that 
year from the Caroni K i v e r and if those 
tigiires are at al l repiesentative then the bed 
of that ri\er nnist constitute a veritahie 
treastire liouse containing the higliest con-
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ccntrat ion of i l ianmiuls known anywlu 'H ' in 
tlio woi ld . 

T l i c (l iainondifeions a l luv ia ls of l l ic Lowc i 
Caroni inay he di\ided into thiee inain 
classes :-

(i) 01(1 river tcrraces. 
(ii) Diamondiferous gra\-els bctwcen the 

above Icvel and the present low water level 
of the r ivers (gravel slo¡)es and ílood 
plains). 

(iii) Dcposits in e.xisting r iver beds. 
The oíd tenace gravéis are found up to a 

max inn im of 80 ft. above the present r iver 
level and the thickness of the diamondiferous 
formation varies between O in . or 10 in . 
and 22 in . I n many places there are onlj-
remnants of the oíd r iver tenaces remaining, 
as some sections have been eroded away and 
re-dej)osited on the slo¡)cs, in the hewer 
streams, or in the Caroni . These terrace de­
posits are usnal ly thin and the ovcrburden 
consists of a fine sand, an average scction not 
being more than 5 ft. th ick and the 
diamondiferous gravel about 20 in . The 
quartz pcbblcs rarely exceed 1 in . in diameter 
and about half the form;ition is composed 
of grains less than jV, in . in diameter. The 
r iver bank gravéis (of the slopcs) havc a 
hcavier ovcrburden, wh ich varies consider-
ably in thickness. l lowever , an average 
scction would be about 15 ft. of ovcrburden 
and 12 in . of diamondiferous gravel . 

Method of Working.—There are threc 
different mctliods emi)loyed in recovcring 
diamonds from the a l luv ia ls in this f i c ld— 
viz., by 

(i) p i l l i n g in oíd r iver tenaces and in the 
banks of the rivers : 

(ii) men diving in the r ivcrs withont 
mechanical aid, and 

(iii) men div ing in the r ivers in a rubber 
suit . 

(i) These terrace gravéis are not ¡as rich as 
those locatcd in the r iver bed and for that 
reason also are not of much inteiest to the 
local mincr, who rarely works the oid tenace 
gravéis, but does try tliosc of the r iver banks. 
Aftei removing the overbnrd(;n from a ])it 
thiee or four fcet síjnare he carefi i l l } ' lilis his 
batea wi th the diamondiferou!^ gravel and 
|)roceeds to wash it. VVIien al l the Jighter 
mater ia l has hccn discardeef he |)laces the 
hcav3' concéntrate in a sievif and very carc­
fully washes this, exani i i i i l ig every ] )arl icle 
closely and ¡licking out bVhand al l t ln ' stones 
which may b(; diamonds. 

I n the recurrent jieriods of drought, whcn 
the r ivers are excc|)tionally low, some of the 
tr i i )utary streams becoine pract ical ly dried 
np and the miners are ablc to recover 
diamonds from the strcain bed or from fa i i ly 
shallow gravéis in the banks of the r iver. 
Where the granite-gneiss of the Arch.ean 
com¡)lex foniis the bcd-rock the surfacc is 
often fractured, or smal l ([uart/, veins ])ro-
trude, forming natura l riílles above which 
concentrations of diainonds are commonK' 
found. 

The " batea , " or wooden bowl, that is uscd 
locally for washing the gravéis is gcncral ly 
made of a local wood—named " morca . " I t 
is conical in slia]X', 21 in . in diameter, about 
Oin . deep, and the r i in is from 1 in . to % in . 
thick. T h i s batea is nsual ly somcvvhat deei)er 
and more conical than the typc used ex-
c lus ivc ly for gold washing. 

(ii) The local mincr w i th only the most 
mcagre ecinipmcnt can rarely afford to rent 
div ing ecjuiiMncnt, ñor can he afford the 
expense of pitt i i ig, nnless the gravel is at a 
shallow deptli and cióse to a r iver, so consc-
quently he gcncrally chooscs the second 
incthod of working— i .e . , d iv ing withont 
mechanical a id. Most of the men who dive 
in these r i vc rs to recover the diamondiferous 
conglomérate arenegrocs. T h c y work withont 
difficulty in 20 ft. of water, but rarely atteni])t 
to dive where the dcpth is more than 25 ft. 
and thcy can cach recover from ¿ to \f a 
cubic ya rd of gravel pendiem. The method 
of working is to take two or more dug-out 
canocs into the stream where thcy intend 
to work and drive long wood polcs into the 
stream bed. Then thcy dive ovcrboard and 
remain on the r iver bed as long as j)ossible, 
the average t i ' e being about one and a half 
minutes. 

Whi le under the water thcy removc as 
much of the diamondiferous formation as 
thcy can and this is brought ii|) and dunujcd 
into the canoes. T h i s is very st iennous work 
and occasionally canses serious in jury tosomc 
of these men, but the j jossibil ity of recovcring 
a largc amouiit of stones in a sliort j)eriod is 
suflicient incentive for many of them to work 
in this inanner every year dur ing the time 
the r ivers are low. 

(iii) l i y div ing in a rubber suit ; A . s m a l l 
number of div ing e(iui|)meiits is ava¡lal)lc 
and wi th these the men work in dei)ths i ip to 
00 (jr 70 ft. I t has bccn noted that generally 
the rcco\s from the deeiier ¡larts of the 
Caroni R i v e r have been inncli greater ))cr 
cubic yard than near the ri\'er banks. 
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(1.) T h e C n u i Sabana I'iel.I 
The ii 'gioii k n o w n as tlic ( l i a n Sabana 

c o v c r s an a i c a of abou t 10,111)0 s q u a r c miles 
a iu l l ies roughU' wi th in 1 ' . ' iO 'N, and O" X . 
Lat i tude and ' (il) ' tO' \V. and 0 2 " ,'>.")'W. 
Longitude. I t is b o u i K k ' d on the wes t and 
south-west by the Caroni Ri\e i and on the 
north by tlic S ierra de l . e m a , which t iavcrses 
the parallel of 0° X . l .atitude. The eastern 
l imit is the boundary wi th Br i t i s l i ( i n i a n a 
and to the south the boundary w i t h I ha z i l . 

P rac t i ca l l y nothiug was known of this 
región bcfore PJ!!!), whcn the Vcnezuelan 
Government sent a group of mining engineers 
and gcologists to niaj) and report on the 
important featuies encoimtered during live 
months ' cxplorat ion (1) .^ Since that year 
considerable local interest has becn taken in 
the diamondih'i 'ous a l lu\ia ls , but foreign 
mining capital ists havc aj iparently been 
Cjuite nnaware of the possibilities of this 
región. 

Conimuiiiailioiis. —'l'hfvc are now threc air-
fields in the Gran Sabana arca, s i luatcd at 
K a v a n a y e n (near Luepa ) , Santa lílcna, and 
Parai - tepni , but at present only the lirst two 
are b e i n g uscd. The L in ea Acropostal 
Venezolana operates a frequent and reliable 
service from Ciudad Bo l i var and Tumeremo 
to the.se fields. The straight-line distance from 
Maiquetia (jirescnt airport for Caracas) to 
Ciudad Bo l i va r is 28cS nn'lcs and from the 
l a t t e r c i t y to Tumeremo is 155 m i l e s , whilst 
the final stage to Santa helena is 192 miles. 
T h e total flying time between these two 
extreme points is now about six hours, as on 
the ílight to Ciudad ] jo l i\ar the planes cali 
at Barce lona, Matur in , etc. Spcc ia l l } -

' l ' iguri;s in parentlicsis refcr to refercnci's ^;ivcn 
a l ti ic end of tliií article. 
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chartered aeroi)lanes can l ly di iect to Santa 
E l e n a from Mai( iuetia and cover the distance 
in about I hours. 

Santa fCleiia is the ncaresl vi l lagc or scttle-
inent l(j the diamond diggings on tl ic Surukun 
Ri\er and has a population of about ílOO 
peoi)lc. Un t i l l '.)15 the only way to reach the 
diamond lield from here was to trave l on foot 
f)r mulé, the former tak ing from one to two 
days and the latter two days. l lowever , a 
new lield has been completed at Parai-te i )ni , 
which is only 5 miles from the diggings in 
Quebrada L a Pa t r i a and w i l l inater ial ly help 
to reduce the time taken to reach the 
diggings from Santa E l e n a . A road is also 
projected to coniicct E l Dorado to Santa 
E l ena , via Luepa , and work has a lrcady been 
started. l lowever , this wi l l take a consider­
able time to complete and many natura l 
obstacles havc to be overeóme bcfore it w i l l 
be rcad} ' for motor traffic. h'or those who care 
to ventnre on foot throiigh this uninhabited 
región from E l Dorado there is an oíd Ind ian 
tr ; i i l , which can be followed over very difTicult 
terrain, and it is not to be rccommendcd, as 
one may take from 21 to over 30 days to 
complete the journcy by this ronte. There is 
onc means of access from B r a z i l and that is 
by r iver laiinches from Manaos, on the 
Ainazon, to B o a V i s ta . Herc goods and 
pas.sengers are transferred to smaller launchcs 
which procced to Visosa or Mocedad, from 
whcncc the journcy may be made by truck 
in áiy wcather, or by mulé in the wet season, 
to the S i n u m u r iver and across the intcr-
nati(jnal boundary to Santa E l e n a (Map 
No. (1). 

Ilislury.—In 1125 the first whitc; sctt lcr in 
the Gran Sabana arca . Señor Lucas I~crnandcz 
Peña, discovercd diainonds in a smal l crcek. 
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since named L a Quebrada Peña, and ex-
tractcd from it 4 líilograms. of gold and 00 
carats of diamonds. Here again tlie searcli for 
gold led to the dúscovcry of diamonds. I n 
the same year Señor X a v i e r Guzman, Q X -
ploring the hcadwatcrs of the Caroni , near its 
confluencc wi th the Aponguao, recovcrcd 
somc 75 grams. of gold from below the 
Pambatá-meru falls. Th i s same j)rospector, 
who continued working in this región, found, 
in 1934 , a l luv ia l gold in the Quebrada 
Samaiga, but it is not recorded whether he 
found diamonds or not (1 ) . 

The íirst otticial information to reach 
Caracas regarding the discovery of diamonds 
in the G r a n Sabana was conveycd in a Ic l ter 
from the \'cnezuelan Cónsul in 'Manaos 
(Hrazi l ) , who reportcd in October, 19.35, that 
not oidy was gold being recovered illegally 
in Vcnezuelan ten i tory and being smuggled 
and sold in Pnazi l but also .some vcMy line 
diamond gemstones, which came from a 
place named " K l Polaco " by the miners. 
I n May, 1930, the Mine Warden for the K l 
Dorado dist i ict rc ix i r tcd that when he visited 
the Gran Sabana liekl he íountl (>0 IJrazi l ians, 
4 Germans, 3 I h i t i s h West Indians, and 
1 Konman ian working in a (piebrada some 
15 miles north of the border in \'cnczuclan 

territory. These reports probably passed 
unnoticed by the general public, for by J u l y , 
1939 , there were only 50 miners working in 
the five diamondifcnnis creeks discovercd up 
to that date, l lowever , with the coming of 
war and the gradual reduction of opcrations 
on the gold mines, -pliis an increase in the 
demand for, and in the priccof, diamonds, the 
number of miners continued to increase unt i l 
by the middle of 1913 there were more th ; r ' 
1,000 employcd in the Gran Sabana i ie lu. 
The number l luctuatcs somewhat w i th the 
dry and wet seasons, but has not fallen below 
500 since the end of 1939 . 

Production.—The l irst production of 
dianlonds f romthc Gran SalKvna was recorded 
by the Government in 1910, following the 
report of the special exploratory commission 
in 19.39. I n that year the outjiut was onlv 
5 ,319 carats, bt i t" bv 1912 it had reached 
25 , ( i75 carats, yah i cd at Bs . ( ;33,SU0. The 
total producti()n from 1940 to 1914 ( inclusive) , 
as ofl icially recorded, w a s ' . t l , l l 9 - t j 9 carats. 
The cst imated production from 1925 to 1939 
is 17,5,S(I carats for this hcld. l l o w c w r , a 
considerable amount of smuggling was c r\cá 
on and buyers on the lield l iavc set tlu., a s 
high as 2 0 ' \  of the total pnxluct ion in some 
ycars, so tha t this wt)uld probably make the 
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T a h l c 26 
Curatus l'rices at Stcrliiif; 
l'ricts. Uim^iiii^s. ¡ü¡HÍvultnl. 

15s. J5s. s. (1. 
Kico poi kil..j;nn\i. (2-'20 Ib.) . . . 1-25 5-()() 8 O 
l i l ack bcans ki lo^ram. . . . I 00 SOO « O 
l'otatoos per k i lo -rani 1-00 6-00 9 8 
Suj;ar por Icilof^ram 0-,í,S 5-00 8 O 
Cluosc ptM kilo^rani 1-7,S 1 1 0 0 17 8 

.Onions por ki lo^rani 0-60 10-00 16 O 
KgKs/ilo/on • 3-00 12 00 19 6 
Coiíoe («roundl/kildgnun. . . . 2-00 10-00 1(5 O 
1-mvls cacli 4-00 20-00 32 O 
Powilcrci l ni i lk/Ib, . . . . 2-45 6-00 9 8 

actual total ] )ro( luctiou ucarcr l.'iO.OOO c a r a L s . 
B y t l ic end o f the current year t l ic ] )ro( luc-
tion of the Gran Sabana field wi l l have 
c.xceedcd that of the Lower Caroni . 

Climate and llealtli.—The cl imate on the 
open Sabana country is delightfnl, as the 
elevation ranges. from 4,()()() ft. in the 
northcrn sector to about 3 ,000 ft. in the 
S o u t h e r n and it lies w i th in a températe zone. 
T h e annua l mean tem|K'rature is 73-9° F . 
and the rainfal l is l iglit, ranging hom 38 in . 
to 4 0 i n . per annuin , although spread over 
an average of 20.") days per year. The rains 
are l ieavicr in the southern j>art of the arca 
than in the northcrn. 

The health of the indigenous tribcs is good 
and the few diseases amongst the f)opulation 
of the diainond diggings havc been brought 
in from other arcas. 

Labour.—It is pract ical ly im])ossiblc to h i i c 
labour on the diggings, for every mincr is 
busi ly engaged in looking for another Koh - i -
noor, or even a second geinstone like " E l 
L iber tador , " found in this lield in 1942. The 
local Ind ians bclong to two tr ibes—the 
Arekunas of the northcrn sector and the 
Taurepai ies of the southern. T h c y are wi l l ing 
to act as porters for a l imited period, but 
gcncral ly are -not prcpiired to do any k ind of 
manual labour, of which in any case thcy have 
l itt le or no c.\i)eriencc. The average back load 
of an Ind ian poitcr is 00 Ib., of which about 
20 Ib. wi l l consist of personal beloiigings, 
food, <;tc. The iiidigenoiis population is about 
1,100 and the total ]>o¡)ulation of the Gran 
Sabana arca is j )robably less than .3,000, or 
about onc person foi threc squarc miles of 
terr i tory. 

Cosí of Living al ¡he Diggings. Vnúr.úAy 
there has becn no mining h c l d in the Western 
1 lcmis])here so inaccessible as the (irán 
Sabana and the fact that a l l the sni ) i ) l ics 
coming from Vcnezuelan terr itory have to be 
brought i n by aeroplane, for at has t the last 
stage r)f 192 miles, causes the cost of the.sc 

goods at the mine to be ex t rcmcly high. Road 
transi)ort costs from Ciudad Bo l i var to 
Tumeremo are also high and the store-
kecpers on the diggings fcel thcy are cnt i l l ed 
to somewhat more proht than the mcrchant, 
who enjoys al l the comforts and luxury of 
cit}- lifc. 

Some idea of liow the cost mounts np may 
be gauged from the following figures :—• 

Cost of freiglit from Ciudad Bo l i va r to 
Tumeremo by t ruck is about £1H/Um. 

Cost of transjiortation from Tumeremo to 
Santa E l e n a by aeroplane apj iroximately 
¿100/ton (Bs . 1-40/kg.). 

F r o m Santa E l e n a to the diggings—say. L a 
Espe ranza—by oxcn or mulcs about £92/Um 

- (Bs . l - 2 . V k g . ) . 

T l i u s the in in imuni cost for transportation 
bctwcen Ciudad Bo l i var and the diggings at 
the present time is cquivalcnt to £220/ton. 

As cxamples of food prices at the diggings 
in the Gran Sabana arca the short list givcn 
in Table 20 may be of interest. As a result 
of these high costs the Government has made 
arrangements to start a co-oi)erative .scheme, 
which it is hoj)ed wi l l result in the miners 
obtaining essential foodslufís at j )ract ical ly 
cost price. 

Ve ry l itt le foodstuffs are produced in the 
región of Santa E l ena , although there has 
been a slight increase in the arca cultivat(íd 
during the jiast s ix ycars. The only .soil that 
is sii itable for cultivatií)n is that of the dc-
conijio-scd basic igneous rocks, on which 
grows thick bnsh, and there are not any 
extensive arcas of level grf)und. Alcoholic 
dr inks are not permilted to be sold on the 
diggings and ])olicc of the National Guard 
mai i i ta in order and act in place of a C i v i l 
Au tho r i l y . Since the increase in traiisi )orta-
tion and food costs duc to the war the miners 
in the Gran Sabana arca havc not bccn ablc 
to l ive on an income of less than B s . (iOO 
(fjW lOs. ) per mcnsem. T h i s in itself is an 
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indication of the richncss of the diamondi­
ferous a l luv ia ls of this área. 

Topography and Drainage.—Ncarly a l l 
the región west of the K a r u a i R i v e r is taken 
u¡) by the indurated sandstone plateau.x of 
Anyan-tepni , Chiman-tcpui , and Akopan-
tepui, which are flat top[x;d, w i th their 
surfaces cut into blocks by fractures and joint 
systems. The platean of Au} 'an-tcpui covcrs 
a surfacc arca of about 2.50 squarc miles and 
its average hcight above sca-levcl is 8,000 ft. 
The south face is a scarp w i th a hcight of 
about 2,000 ft. and this drop is broken b>-
threc sepárate benches, the lowcst being 
connected to Akopan-tepui further south. 
Th i s latter platean is somewhat larger than 
Auyan-te] )ui and has a .scarp about .'5,300 ft. 
high. 

i h e eastern part of the Gran Sabana is 
also ílanked by high sandstone plateaux, ex-
tcnding south-east from Vcnamo to Rora ima , 
wi th elevations vary ing from 5,000 ft. to 
{),.500 ft. 

Between the wcstern and eastern plateaux 
there are a number of smaller and lower 
mesetas, hav ing a similar structnre but not 
exceeding 1,000 ft. in hcight. The actua l 
sabana arca between these high {)Iateaux 
consists of a gcntly-roUing open country at 
an elevation averaging about 3,000 ft. above 
sca-lcvel . 

The two main r ivers—the Caroni and 
Carrao—ílow roughly from east to west from 
their lie. chvatcrs ;UK1 w i th the high rangc of 
mountains extending from Rora ima to Cerro 
Venamo encirclc the Gran Sabana arca. The 
other r ivers have very irregular serpentinous 
conrses, broken by niunerous falls in the sand­
stone formation and al l but the Kamarán ,ire 

tr ibutarles either of ti.e Carrao or Caroni 
(Map No. 0) . 

Regional Geology.—Underlying the whole 
of the Gran Sabana are the rocks of the 
Arch.xan complex, which in this arca consist 
of fine-grained red and grey porphyries. I n 
the región of Santa E lena the former are 
vi.sible, but near the border w i th B ra z i l the 
grey porplnr ies are more in evidence. 

The sediments of tl:e Rora ima Series were 
dcpositcd upon the peneplancd surfacc of the 
Arcluean complex and the máximum thick­
ness now cxposed is about 8,000 ft. These 
sedimentary rocks consist of conglomerates, 
sandstones, and shales, with occasional th in 
beds of jasper, a l l of which ha\ been intruded 
by gabbro and diabase. The oldest member 
of the series Í3 a basal conglomérate, va ry ing 
from grey to pink in colour and hav ing a 
máximum thickness of about 33 ft. Above 
this lie the 8,000 ft. of interbedded sand­
stones, conglomerates, and «hales. 

Gflbbros and diabases are intruded into the 
Rora ima Series in the fomi of dykes, si l ls, 
and laccoliths, which often exhibit a chil led 
margin cióse to their contact wi th the sand­
stones. Later acid igr.eous dykes—such as, 
microgranites —are less o n i m o n and these 
are found intruded into both the sediments 
and the basic igneous rocks. 

The only other sedimentary deposits of 
the región are the thick depiosits of s.uid and 
clay found in the ¡íresent river conrses and 
derivcd mainly from tlie Rora ima formation. 
It is in these that the diamonds and a l i tt le 
gold are found. 

The following are the known ih-imondi-
ferous r ivcrs in the Gran Sabana arca (Map 
No. (i) : 

1—4 
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2 0 " to .36" 

1 2 0 " to 192"] 

5 " to 4 0 " 

Vrr;f itnble capp ing and c l n y e y s o i l . 

" Cogo t e " . Hed c l a y e y bo í l w i t h oandy 
zono. 
• C 

' " C a l i c h o " . S m a l l rounded pebbleb o f 
I q u n r t z , 

T "Formación". D iamond i f e rous g r a v e l ueua-
l l y c o n t a i n i n g some n a t i v e g o l d . 
" C a B c a j o " - DecompoDcd bed rock . 

F i " . 12. 

(i) S i u u k u n and its tril )utaries -viz : The 
Qucl)radas líl Polaco, L a lísperan/.a, Gal i to, 
Santa Teresa , L a Pa t r i a , Peña, Saniais('), L a 
h'aisca, San Mino, iMaturin, and El Valle. 

(ii) K i o I cabar i i and its tr ibutarles 
(Ikabarú). 

(iii) Hcadwatc rs of the R i o Cata (R io 
K u k e n a n ) , ncar Santa Ana , closc to the 
boundary w i th Hraz i l . 

( iv) R i o Aponguao. 
(v) R i o K u k e n a n (Cuqucnan). 

Most of the work to date has bccn confined 
to the Suruk in i R i v e r basin and probably 
9 5 % of the total dcclared production has 
bccn der ivcd from this r iver and i ts t r ibu­
tar les. 

T h e a l luv ia ls near the hcadwatcrs of the 
S u r u k u n R i \ e r are shallow and for that 
reason the local miners havc been ablc to 
work them by pr imi t i vc mcans. I f the ovcr­
burden e.xceeds 20 ft. thcy rare ly attempt to 
do any pitt ing. A tyjMcal scction through the 
a l luv ia l dcposit is given in h'ig. 12. The 
diamondiferous gravel , which contains a 
smal l amount of gold also, is locally called 

Fi!í. 13. -

la formación a i id varies from 5 in. or (i in. to 
as much as 10 in . th ick, but the average is 
l)rol)ably less than 2 1 in . 

Charac l e r i s l i c s of the Diai i ioi idireroi is A l l uv i a l s 

I n the Gran Sabana field the miners have 
noticed that the thicker the formación the 
lower the valúes or concentration of diamonds 
and the thinner iha formación the liigher the 
concentration. I t is also noteworthy that 
whcn the pcrccntagc; of large stones or j)el)blcs 
in the formación is abnormally high nsual ly 
the valué of diamonds recovcrcd per cubic 
yard is corresjrandingly greater and the 
stones are above average in sizc. 

T l i c diamondiferous gravéis consist from 
7 5 % to 8 0 % of rounded quartz pcbblcs, 
ranging in sizc from 1 in . to \. diameter. 
The remainder of the formación consists of 
c layey mater ia l , ranging from a % to 1 1 % , 
and smal l amounts oí fine sand. , 

The miners rare ly work the oíd tenaces 
because of the distance from the streams and 
the lower concentration of diamonds in these 
deposits. T h c y use rather coarsc-meshed 

Dia inond 
Wu.sliiiig 

i n a 
" B a r r a n c o , ' 
C ru i i 
Sa l tana . 
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sicvcs and probably a high pcrccntagc of 
smal l stones—say, below .'» j joints or carat 
—are lost. 

The Lower Caroni a l luv ia l sands are gener­
a l ly much fmer than thosc of the G r a n 
Sabana dcposits as might be cxpected. 

' Method of Working.—Since the mining 
rcgidations applied to these dcposits are those 
pertaining to arcas of free ava i l no miner,^or 
group of miners, may work at any time an 
excavat ion greater than 10 nietrcs squarc. 
The workcr is also l imited by law to the use 
of sluices, bateas, sicvcs, p icks, bars, and 
shovels, as no powcr-driven machinery is 
permittcd. l ' sua l l y after selection of a site 
the group of miners begin ojrcrations by 
s inking a prospecting pit about 3 ft. in 
diameter to bed-rock, as seen in l ' ig . 13. 
T h c y test the gravel cut in s inking and if the 
scction exj)o=cd in the pit is of l ittle valué 
they then make four exploratory drifts—• 
north, south, east, and wes t—and extend 
them as far as thcy can penétrate w i th safety. 
T h e mater ia l obtained from these dr ivcs is 
also treated and if the results from these are 
also unsatisfactory then this site is abandoned 
and another selccted. l lowever , should the 
prc l iminary work cxposc a payablc concentra­
tion of diamonds then the miners jiroceed to 
enlarge the excavation to the max inuun sizc 
permittcd. The overbindcn may be de-
posted closc to the excavation if the gioimd is 
" freo " - - t h a t is, nnclaimed and in that 
cvent the arca covercd by this ovcrburden 
ma j ' be mincd by whoever is the lirst to 
tunncl imdcr it from adjoining pits called 
locally " barnincos " ( l ' ig . I I ) . Th i s , however, 
is not legal and oftentimcs leads to serious 
disputes amongst adjaccnt groups of miners. 

r'f̂  ' • - » ' » Surukun 

Ficir l . 

Sometimes the groimd is wet and loóse and 
rcípnres support. The miners cut round poles 
from the surrounding bush and hold the 
ground as shown in lug . 1.5. 

Whcn the formación has bccn cxposed it is 
removed in gasoline tins or sacks and, if the 
nearest stream is not more than 250 to 300 ft. 
away, it is washed there. I f the distance is 
greater than this then the gravel is washed 
in the excavat ion (F ig . 1.3). 

When the gravel is taken to the stream in 
sacks or t ins, containing 75 Ib. to 80 l i ) . , it is 
dumped bcside a long-tom made on the spot. 
Material less than \-\w. diameter passes 
through the coarse scrccn made out of mi ld -
steel píate and flows down the lower half of 
the tom which contains a number of riñles. 
These nsually have mcrcury on the uppcr 
side to catch the gold that may be associated 
wi th the diamonds. The hcavier hne mater ia l 
and the mineral concentrates are transferred 
¿o a brass-wire s i e < a b o u t 21 in . in diameter, 
and again washed in the stream imt i l ñnallj-
only the diamonds and associated heavy 
minerals are left in the centre. Th i s residue 
is then carcful ly scanned and any diamonds 
that may be there are picked out by hand. 

T l i c Cuyuni B a s i n 
T h i s r iver basin has alread\ been described 

in the article on the gold mining regions of the 
State of Bo l i\ar . ' Diamonds ha\ been foimd 
in or ncar the following ri\"ers and streams in 
this arca : (</) l 'pper Cuyuni antl (Z)) \o 
R i\e r and its tributarles. 

[a) Cuyuni Ritrr.—This r iver has its source 
in the Sierra de L ema , which is cap]Ted by 
conglomerates and sandstones of the Ro ra ima 

> T H I ; M I . N I N G M . \ Ü . \ Z I N K . X O V . , D C C . 1 9 4 5 . 
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Sc i ies . T l i f ac tua l production of dianionds 
from tl ic UpjK'r ( "uyuni and its tr ibutarles is 
imknown, but i l ccrtainl\ lias not bccn grcat. 

Diamonds l ia\ bccn fouiul ncar tl ic 
junc l io i i of t l ic Ivio ("hicanan and K i o Cuyun i 
and also east of VA Dorado, on botli banks of 
the Cuyun i c.^'., at l 'uerto l ' io , I ,a Reforma, 
L a Rcvanc l i a on the riglit bank, and ncar San 
José and Sebucán on the left bank. 

(t>) ViiKuno A '/ViT.—Tlie \'cnamo R i v e r 
f o r i n s j )ar l of the eastern boundar)- between 
Venezuela and Hrit is l i Gua iana and has its 
hcadwatcrs in the Cerro Venamo. The U])pcr 
part of this r iver, above the K u r a falls and 
all the country east of i t , consists of sand­
stones of the Ro ra ima Series w i th nnmcrous 
intr i is ions of diabase in the f o r m of sills and 
dykes. Most of the diamonds in this a r c a — 
called locally A raguay—have come from the 
left bank of the Venamo, near L a L i r a , E l 
Tesoro, etc. 

Mazur i in l R i v e r l i a s i i i 
Kamarán River.—This r iver, a t r ibntary of 

the Mazaruni , in Jíritish Gu iana , rises in the 
Gran Sabana, at the foot of a rangc of hil ls 
separating the basin of the AiwMiguao from 
that of I h e Kamarán. The latter has many 
tr ibutar les near its hcadwatcrs, mostl } ' 
conrsing south-east from their sourcc in the 
Lomas Uaicaboj iai . A few years ago a-
number of conccssions was taken out on these 
r i vc rs , but there is no record that íuiy 
systemat ic work was done on them. T l i c 
same ajíplics to the Uppcr Cuyun i and Upjier 
Venamo r ivers. 

T h e r iver Kamarán,a l though the most in ­
accessible of the threc (Cuyuni , N'cnamo, and 
Kamarán), appcars to o l fer the best piospccts. 

cspccial ly where the left bank tr ibutarles 
enter i t . 

Distr ih i i l io i i aii<l IModc « f Oec i i r rcucc « f 
Diaiiioiid.s in Venezue la 

Al l the i l iamonds piodnced in Venezuela 
have bccn recovered from a l luv ia l dc[)os¡ts in 
the r i \ e i s and ipiebiadas |)reviously cnumer-
ated and, to a much smaller c.xtent, from oíd 
r iver tcrraces of the Lower Caroni river arca. 
T h e principal concentration of diamonds secm 
to occur :— 

(i) Ncar the hcadwatcrs of streams whose 
sourcc is closc to the scarps of the R o r a i m a 
formation ; 

(ii) ncar the j imct ion of streams ; 
(iii) behind natura l rifllcs in the stream 

beds due to the intrnsions of dykes, quartz 
vc ins, deprcssions, or faults ; 

( iv) in oíd r iver tcrraces, or, 
(v) a t , or ncar, the foot of falls. 
Prac t i ca l l y a l l the diamondiferous r ivers 

havc an ex t rcmc ly small gradient and this is 
cspccial ly t ruc in the case of the Paragua, 
Pao, Aponguao, and K u k e n a n rivers. 

Minerals Accompanying the Diamonds.—• 
The mineral satellites of the diamond in the 
Lower Caroni are relat ively few and inclnde 
hmonite concretions, ruti le , and what looks 
l ike smal l carbonados -called by the miners 
" carbón " ; magnetite and luematitc are 
also fa ir ly common. I n the Gran Sabana arca, 
in addition to gold, the heavy minerals found 
in the diamondiferous a l luv ia ls includc 
carbonados (?), called b}- the Surukun minéis 
" punta de lápiz," and ruti le. Rounded 
pcbblcs of red jas])er and íragnients of ( [uartz 
crysta ls are common, whilst small crysta ls 
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Year 

19t0 
1941 
1942 
1943 
1944 

Ul iJhIrkt, 
Carats. 

9,205-47 
6,4(57-46 
8,372-58 
3,385-06 
5,128-15 

2nd Dialrict, 
f a r a t s . 

217-30 

Tah l c 27 

3ril Di.trUt, 
Carals . 

5.319-(;3 
22,94y-4() 
25,(;75 • 37 
19,4(iO-70 
16,691 -62 

lotal;. 
Carat .. 

1 1,525- 10 
29,116-92 
31,0 17-95 
22,.HI5-76 
22,037 07 

Valur: IJv, 
512,741 

1,491,875 
1,91)5,543 

1,395,1.56 
1,357.372 

Avra-'r. Val'it. 
I i , ./Carat . 

35-.36 
.50-71 
55 97 
61 •()6 
61 - .59 

I s t MinÍM,í,' 1 )istri(.t inclín los tho Uistr io ls of Ct-dofio, I loros, l ' jar, a riel S u ' ro in tlio Stato of Bolívar, t i . ' ; 
l-'odorai ' l ' i 'rritory of .Amazonas, and tho l-'o<loral 'l 'orritory of Dolía .Ainar.uro. 

2nd .Miniii;^ District. Tho Distr ict of Kosoio, State- of l iol ivar. 
3rd iMininH iJistriot. 4'ho (Irán Sabana arca, in the Slato r,f (¡olivar. 

of zircon and ilnionite occur in nii icl i smaller 
( [uantitics. 

Charackrislics of Dianioiuls.—Most of the 
diamonds found are octahedrons, but 
flodccalicdrons prob.ibly rangc from 1 2 % to 
1 5 % . The Gran Sabana stones are on the 
average of better qual i ty and larger than 
those recovered from the tcrraces of the 
Lower Caroni. Onc lot of 8,,'{9() carats 
purchascd containcd G,1.'>!) carats of gem­
stones and 2,237 carats of industriáis. Th i s 
shows about 7.37;̂  of the total to be gemstones 
and corrcsponds to the average as reportcd 
by some of the buyers in the lield. I n onc 
lot of 17,921 gemstones 9 - 9 2 % were from 
1 to 3 carats and the smalls total lcd 3 9 - 9 8 % . 
Stones of 3 to (i carats are not uncommon 
and those bctwcen | and J carat account for 
4 0 % to 5 0 % of the total production. 

About 2 5 % of the Sur t ikun gcms havc 
some defect and the average of al l the stones 
purchascd run about 4 to the carat . Llowever, 
it remains to be proved that the stones in the 
present bed of the Caroni R i v e r — t h a t is, the 
deep a l luv ia l s—are smaller than those of the 
Surukun field. 

The diamonds have very few macles, but a 
greater pro¡)ortion of the Lower Caroni stones 
have broken cdges than tho.se of the Gran 
Sabana field. The gemstones are of good 
qual i ty , although .somc have a fcrruginous 
coating which can easily be removed by 
wa.shing in an acid solution. About onc-haÍf 
of the gemstones recovered are completely 
transluccnt and have no inclusions, whilst 
somc 2 5 % to 3 0 % havc a fcrruginous or 
grecnish coating. The remainder have a mi lky 
white film or ha\ ycUow to brown shades of 
colour. 

The largcst sfonc yct purchascd from the 
Gran Sabana h i ld is " E l Libertador " of 155 
carats and was found by threc minéis who 
started to icwork an abandoned " barranco " 
and encoiniteied this stone within si\ inches 
of the face of a pi l lar left by the former 
wo rke r s ! / 

DiiDii'/iul J'rices and Values.—The I'oreign 
Economic Adnn'nistration of the United 
States ( iovernment harl a diamond buyer in 
Caracas unt i l J a n u a r y 3 1 , 1945, anrl a l l 
Vcnezuelan production was supposed to be 
sold to this agency. I n the field were a 
number of registered diamond buyers who 
nsual ly paid ¡jrices from IO7Ó to 2 0 % below 
those of the Government agency. A t the end 
of 1944 the ma.ximum prices paid by the 
h ' .E.A. buyer were as follows :— 

0-75 carat , $40 U .S . 
0-50 carat , $34 U .S . 
0-25 carat , $18 U . S . 
Smal ls , S18 U .S . 

3-0 carats, $85 U .S . 
2 - ó carats, $75 U .S . 
2-0 carats, $05 U . S . 
1 -5 carats, $00 U . S . 
1-0 carats, $54 U . S . 

Table 27 shows the registered production 
of diamonds from the threc mining distr icts 
and their cst imated valuc for ta.xation. 

Diatnond Contení uf Gravéis.—No reliable 
figure of the valué of any diamondiferous 
a l luv ia l in Venezuela has yet been published 
and in fact only two relat ively smal l arcas of 
terrace gravéis in the Lower Caroni arca havc 
bccn systcmatical ly samplcd by competcnt 
engineers employcd by concession owners. 
However, it is known that in cach of these 
cases the average valué? ere considered very 
satisfactory and it was rccommendcd that 
these dcposits should be worked as soon as 
the spccial ly dcsigned plant for treating these 
gravéis could be obtained. 

Diaiuontl Product ion i i i ihe W c s l e r u 
I l cn i i sphcre 

At the pre.scnt time only threc countries 
are producing diamonds in the Western 
Hemisphere—7'ícr., Hraz i l , Hr i t ish Gu iana , and 
Venezuela. Table 28 shows the declared 
diamond production for cach of these 
countries since 1937, in carats. The produc­
tion of diainonds in thcW'es tcrn Hemisphere 
during the period 1941-19-13 (inclusive) has 
averagcd only sligi y more than -V]'^ of the 
total world output, as shown in Table 29. 
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Tal . Ie 28 
/<) /V/í/i 

Yccii. Jliazil. Guiítua. l'finziu'hi. 
1937 1 35,039 13,242 
I93S . 350 ,000* 31,(i91 13,(Í00 
1939 . 350,OOO» 32,491 7,9(59 
19-10 . 325,000 2(i.7(i4* 14,525 
1911 . 325,000 27 ,000* 29,417 
1912 . 300 .000 'J7 ,000* 34,048 
1943 . 275 .000* 27 ,000* 2 2 , 8 4 6 * * 

* l - :st iniat i - ( l . * • I .OW ( l U t p i l t duc t o t l o o i l s . 

A l l t l ic cliíunonds recorded as prodticed in 
Venezuela have either becn sold to Nor th 
Amer ican firms or ha\ been rcta incd in 
Venezuela by local bn j e rs and diamond 
cutters. 

T a h l c 29 

Year. W'oilil Hcmisplurc Wcslcni llciuisf>l¡i-re 
Ouípiil. Output. as % of World 

Output. 
Carat.s. Carats. 

1941 9,127,694 381,417 4 - 1 8 
1942 9 ,272,356 361,048 3 - 8 9 
1943 8 ,140,200 324,846 3 - 9 9 

Since many of the btiyers in \'cnezuela are 
Europcans some of the j)ost-\var production 
may find its way to the L o w Countries cut t ing 
industry as the gemstones are of high qual i ty 
and can compete w i th the Afr ican product. 

Gold in the Diamondi ferous A l l uv i a l s 

The amount of gold in the diamondiferous 
gravéis of the Su rukun field var ies consider-
ably, but there is no reliable figure avai lable 
of the average va luc recovcrcd per cubic ya rd 
oí a lh iv ia ls treated. T h e gold output re­
portcd to the Government from this field in 
1040 and 1014 was 2.S,00(; grams. and 2 ,551 
grams. rcs j jcct ivc ly . A n apprcciablc amount 
was j )robably dis¡)oscd of to merchants and 

others t iading wi th B r a z i l and was not 
recorded. 

F u t n r c Dcve lo j imenl of the D i amond Deposits 

Cont iary to general bclieí the ( io\crnmeiit 
of Vt'nezncla does I K J Í ])roliil)it, or seck to. 
preveut, the working oí diamond deposits. 
T h i s impression may have bccn created to 
some c.xtent b>- the fact that "since HC iO the 
cli ief diamondiferous arcas havc been made 
Keserved Zones (Zonas Reservadas) (Maj) 
No. ;{).! T h i s was done to ptotect national 
intercsts, to provide for closcr control, and to 
j i rcvcnt spcculation. I t means that these 
diamondiferous arcas inay not be dcnonnccd 
l ike most other mineral deposits but are 
subjcct to cxplorat ion and cxploitat ion by 
special contracts and to the rcgulations pro-
v idcd íor in Book 3 of the L a w of Mines. 

E a r l y this year (1945) the Government 
grantcd the first exclusive cxplorat ion permit 
in the Gran Sabana (Surukun) arca to the 
Compañía Anónima Minera y Comercio 
(C.A.M.Y.C. ) giving them the solé riglit to 
explore and sami)le an arca of 10,000 hectares. 
At the end of the contract period the com-
])any is bound to decide what arcas it w i l l 
select for cxplo i tat ion, if any , and the total 
must not exceed 5 0 % of the 40,000 hectares 
grantcd for cxplorat ion. T h e contract condi-
tions are not onerous; the arca grantcd is 
large and is s i tuatcd closc to the present 
diggings on the Surukun r iver. The diamonds 
recovcrcd in sampli i ig should pay for a con­
siderable ]iart of the cost oí cxj) loration. 

These diamondiícrous a l luv ia ls are found 
over a large arca and tlio.se being worked now 
are nndoubtedly r ich, but imfortunately the 
j)rcscnt inethods of exj) loitation are hap-

• loe. cit. . 
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hazard and wastefid. ' lo dovelo]) and ex|)loit 
them SN'steniaticalIy wi l l requii'e laiger (•;q)ital 
resources than local intercsts can sujiply and 
good tcchnical direction l )y mining men 
cx])erienced in the working of dirunondiferons 
al luvials. 

líxjiloitation of the deposits of the I.ovver 
Caroiñ R i ve r bed re(|uires special s tudy as an 
engineering problctn but it is not insurmount-
ablc and here again aerial j)hotograplis shoiüd 
be a grcat aid to the ñcld engineer. The river 
bed lias a liyper concentration of diamonds, 
but the tenaces and Ilood plains too havc 
valuable deposits and these rc<[uirc more 
careful sampling, as the vídues per cubic y a r d 
are very much lower and the gravéis under a 
heavy ovcrburden make prospcction c x -
pensive. Wha t the Uppcr Paragua líiver, 
and others, that have their sourcc in the 
basal conglomérate of the líoraima Series, 
may contain remains to be proved. I f the 
diamonds come from the basal conglomérate 
of this formation, as there is good reason to 
believe, then Venezuela one day may wel l 
becomc much more widely known as a 
diamond produccr. 

Undcvcloj icd A r c a s of ihc V cnezue l an C u a y a n u 

Inc ludcd under this heading are :— 

(i) The Caura-Cnchivcro Región (State of 
Bo l i va r ) . 

(ii) The Uppcr Orinoco B a s i n (Amazonas 
Ter r i to ry ) . 
These are in the wcstern portion of the 
Vcnezuelan Gnayana shicld between 01° W. 
Long. and 08° W. Long. and bonnded on the 
north by the Orinoco river and on the south 

,by the Pacara ima mountains on the frontier 
w i th B r a z i l . Gold has becn found in the arca 
between the Caura and Cuchivero r ivers in 
the State of Bo l i v a r and also near Cerro 
Yapacana in the Federal Te r r i t o ry of 
Amazonas. 

Diamonds have bccn rci)ortcdly found by 
local Indians closc to E s m c r a k l a , on the 
Orinoco r iver, south of Cerro Du ida . Hi ther-
to these arcas have bccn considered too 
remote and too sparscly populated to warrant 
consideration as po.ssiblc new mining hclds. 
However, the time is fast coming whcn these 
arcas wi l l be just as accessible as the estab-
l ishcd mining cainps and a favoii iable cliangc 
in the jirice of gold, or some im[ )rovi 'n ie i i t in 
the Vcnezuelan exchange s i tnat ion, may well 
result in more attentioii being directed to this 
l i t t lc known part of the Guayana Shic ld . 

Introduclion.—The Caura and Cncli i\ero 

r i V(;r basins were lefcnc-d to in tlic l i i . t ;i;í; ' ! ' ; 
oí this s'-r¡(!S. ' 1 he f onmi Of: ':i|p¡(-. p.irf 'A 
District of Sucre and the \;ú\i-\. - . ' . i ' ; . : : , 
the D i s l i i c t oí (>:dc-ño, both in l l i ' : '^.V.-'i- '>í 
Boh'var. 

Tlut región refjorted to contain auri fcroT, 
deposits lies between these two riv';:.-. -''.r.d 
covcrs an arca of {¡J>()<) squarc mi lcs , hoüridcd 
on the north by the Orinoco and on the 
soutli by the O''. 'iO'parallel of X . Lat i tud ' ; . 

Communications.-~'\ only means of 
entcring this región is b\ motor launch, r iver 
steanicr, and dug-out canoc. The usual point 
oí departure is Ciudad Bo l i va r , where an 
expcdition can be e(jui¡)¡)ed and a boat l i ired 
wi th a pilot to go as far up the Caura R i v e r 
as L a Mura rapids, which may be consirlered 
the southern l i init of the Lower Caura . 

Climate and Health.—The climate and 
weatlier of the Lower anrl Upi)er Caura áreas 
are quite different. I n the former arca tliere 
is a distinct dry season lasting from early 
Xovember to the end of Apr i l . The driest 
months are J a n u a r y , February , and March 
and the wettest are J u l y and August. 

I n the Uppcr Caura there is a season of 
heavy rains lasting from Apr i l to September, 
followed by a period of light rains from 
October to March. T h i s arca is one of heavy 
ra in íorest and high humid i ty and there are 
no habited places, other than the temporal}-
camps of smal l local Ind ian t r ibes—such as, 
those of the Macuses, Guahibos, and 
Maquir i tar is. 

A cool brceze prevails during the dry season 
excc¡)t during the middle oí the day from 
about 10 a.m. to 3 p.m. I n the Lower and 
Middle Caura there are very few mosquitoes 
or bugs during the dry sea.son, but in the wet 
season a mosquito net is required. The 
inhabitants of the few smal l settlements cióse 
to.the r iver in the Lower C a u l a siilíer from 
malar ia íever, but to the west, in the liill\
country between the Caura and the 
Cuchivero, the región seems to be inucl i nmre 
hcalthy.- Apart íroni malar ia the local jieople 
siiffer from ank\-lostoiniasis and an;einia, but 
foreign engineers and prospectors w i th 
reasonablc care should cnjoy gootl health. 

Labour.—The Caura basin (Distr ict of 
Sucre) has only . ' i , 1 7 1 inhabitants in ;} 1 ,7 1.5 
stiuare kilometres of territory and these are 
mostly found in the \-illages and settlements 
of the Lower Caura . The región bctwcen the 
Lower Cuclii\-ero and the Lower Caura is 
more po])nlated and the whole of the Ccdeño 
Dist i ic t has a population oí 7 , 9 1 ' . » . These 
pcojile are onlj- seasonally employcd and 
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nsual ly it is not dilíicult to obtain casual 
labour. 

T h e Cai i ru Ita.siii 

Geológica! Xolcs.— 'So gcological work has 
yet bccn done in this arca, but samples havc 
becn brought to Caracas of the granite aiitl 
granite-gneiss which are the oldest rt)cks herc 
as in otlier j iarts of the State of Bo l i var . 
Quartz veins are fair ly common in the 
granites and these may be the soiucc of the 
gold rejjorted to have been foimd in the 
a l luv ia ls . l lowever, it is probable that on the 
h i l l s—such as, the Cerro Matos, Surajnirc , 
Monte Oscuro, etc.—bctwcen the Caura and 
the Cuchivero r ivers there are remnants of 
the Ro ra ima formation, in which case the 
basal conglomérales wi l l no doubt have 
yielded a certain amount of fine gold. 
Sam])les of basic igneous rocks have bccn 
brought to Caracas from the Uppcr Caura , 
but whether they are hom dykes or a green-
stone c(mii)lc.\e that of the Callao arca is 
not yc t known. 

T h e L o w e r Cau ra A r e a 

The mouth of the C a m a R i v e r \aries from 
320 y d . to a qnarter of a mile wide, depend-
ing on the time of the year, for there is a 
ma.ximum rise in the r iver Icvel of about 
50 ít. Usna l l y the r iver is at i ts lowcst level 
in March and at its highest in August. F r o m 
its mouth up to L a s Culatas the r iver is 
bordered by high banks covercd w i th 
" salado " and " Yagrumo " trces, which 
íorm a nar iow belt hiding the sítbana country 
beyond and where clearings havc been made 
in the woodcd belt the cucurito palm is 
commonly seen. 

T o the West of L a s Culatas beyond the 
tree belt the sabana is characterized by a low 
imdula l ing surfacc broken by fíat outcrops 
of penepl.ined granite-gneiss and granite. 
I 'urther up the Caura , less than one mile from 
its riglit bank, is Mari¡)a—the caj i i tal of Sucre 
D is t r i c t , in the State of Bo l i var . Here is fíat, 
open, sabana country (piitc different to that 
between the mouth of the Sipao R i v e r and 
the cntrance to the Caura . The inhabitants 
are mostly negroes, said tobe descendants of 
slave labour imijorted in early Colonial times. 

Continuing u); the ( .ama fiom Maripa the 
vil lagc of Suaj jurc is reached in about two 
hours and here the ri\'er widens and t inns 
sharj) ly to the east and there is a marked 
change in the topography and vegctation. 
The sabana tyj>e oí country gives way to 

densely-wooded hills and, to the west, 
mountain ranges rising to over 3 ,000 ít. in 
hcight. The tops of these íiills are llat and 
appear from a distance to be c a p p e d w i th 
sandstone or some other .sedimentary forma­
tion. 

I t is po.ssiblc to procced u|) th(> Caura as far 
as the Salto de Pa ra , which consists of a 
snccession of five falls making it imiiassable. 
Ilüwcvcr, any exploratory w o i k in the near 
fntnre would p r o b a b l y be confined t o t h e h i l l y 
and wel l-watcred c o i m t t y bctwcen the Caura 
and Cuchivero r ivcrs , as the east and west 
l imits, and between the Orinoco R i v e r and 
R io Nichare as the northcrn and southern 
l imits respective y . These l imits endose an 
arca of some 4,000 squarc miles in which gold 
has been found, but no detailed information is 
avai lable as to the nature and extcnt o í the.sc 
auriferoiis d c j K J s i t s . A t the present time 
several himdreds oí jjcoplc are seasonally 
employcd collecting tonka bcans and it would 
not be difficult to work in this arca. 

No reports are avai lable oí any prospecting 
work done in the Caura basin, although somc 
is bel icvcd to havc becn done wi th in the past 
ten years by local people. T h i s arca has the 
advantagc of acccssibi l i ty and sufficicnt 
labour but definite information of gold de­
posits is lacking. 

The Uppcr Orinoco Bas in (Amazonas 
Terri tory) 

Upper Orinoco Región 

T h i s región lies w i th in the Terr i tory of 
Amazonas and is the Icast known of the 
Vcnezuelan Guayana shicld arca and w i l l 
probably be the last to be developcd becausc 
of i ts rcmotcness and lack oí populatioi 
However, a l luv ia l gold definitely has becn 
found in several p l a c e s and it is also reportcd 
that diamonds h . i v e bccn discovercd near the 
hcadwate is of some oí the r ivcrs by local 
Ind ians . 

Communicalioiis.—The arca may be 
entered either by river-boat or by aeroplane. 
There is a regular plañe service f iom Caracas 
to Puerto Ayacucho, but ])repar.itions for any 
extended lield work in this arca would ha\
to be niadc in Citidad Bo l i var . h'rom Puerto 
Ayacucho, capital o í t h e Amazonas Terr i tory , 
a l l su i ) i ) l ies woidd have t o b e t r a n s j K i r t e d b y 
the j ) o r l a g c road j)ast the A t ines and 
Maij)ures Rap ids to Sanariapo. Mere 
passenger.S and sup]jlies would re-cn. . r k 
and continué upstreain t o San LY-riiando d e 
At.ibajío, wh ich is the trading centre for the 
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Uppcr Orinoco región. Above this town tliere 
a r e only a smal l number of scattered settle­
ments where very fcw, if any, supplies are 
obtainablc (Ma¡) N o . 3 ) . San ¡•"ernando de 
Atabapo is s i tuatcd at the junct ion of threc 
r ivcrs—v iz . , the Orinoco, Atabapo, and 
Guav i a r e—and is built on a granite outcrop 
somc 370 ft. above sca-lcvel. The K i o 
Atabapo, a so-called " black " r iver, has red-
coloured water in which there are few fish or 
crocodilcs and mosquitoes and sandflies are 
not common near i t , but procccding up the 
Orinoco to its junct ion w i th the Ventuar i r iver 
the water is clcar and the fcrocious caribe and 
other fish are plentiful. A t this junct ion are 
the rapids of Santa B a r b a r a and it is neccssary 
to havc a good pilot for work in this arca. 
The journcy from San l''ernando de Atabajio 
to Cerro Yapacana , which is in the best ' 
known auriferous arca, requircs about two 
days in a smal l launch. The Cerro Yapacana 
is a very promincnt landmark and can be seen 
long bcfore it is reached. 

Climate and Health.—The rainfal l in this 
arca is somewhat hcavier than in the eastern 
part of the Vcnezuelan Guayana shicld and 
ranges from 70 in . to 90 in . ¡icr a n n u n i . 
South o f San l'"ernando and Yapacana the 
heavy ra in forest bcgins. The " dry " season 
is short and e.xtcnds from Deccmber to March 
whcn the rainfal l is usnal ly le.ss than .'> in . per 
mcnsem. Humid i t y is high and a\eragcs 
about 80° whilst the mean mouthly tcmpcra-
turc ranges from 70° to 88° h". T h e cl imate 
is not un¡)leasant because the niglits are cool 

and there are many cloudy days which help 
to al lcviate the intensity of tlie sun's rays . 

The population in this arca does not exceed 
3,800 and about 70';^, of this total is locatcd 
in the few towns and settlements closc to tlie 
principal r ivers. The nat ive Ind ian tribes 
are spread along the numerous r ivers in smal l 
settlements and include ^Maquiritares, 
Ban ibas , and Guahibos. (See F ig . 17.) The 
health of the permancnt dwcl lcrs in this arca 
is gcncral ly poor, mainly on account of their 
disregard for even elementary sani tary rules, 
but the general conditions of the arca are not 
unfavourable to a hcalthy existence. Malar ia 
is cndcmic but this is largely due to the lack 
of ant i -malar ia l measures and medicines. 
Ankylostoiniasis , beri-beri, pellagra, and 
dysentery are common amongst the natives 
but other diseases—such as, yellow fever and 
tyj )hoid—are not known in this región. One 
pest, which is more annoying than harmful , 
is the " jején " or black fly that is act ive 
during al l the hours of dayl igl i t . Th i s inscct 
is less prevalent in the d rv season and is not 
so act ive whcn a stroiig brceze is blowing on 
the " black " water r ivcrs . 

Gold Deposits.—h\0 the lirst authentic 
r c j K i r t of gold in the I-ederal Terr i tory of 
Amazonas was nuuJc public and the Govern­
ment made ¡¡rovision for the registration of 
denouncemcnts etc. in that arca. Subse-
qnently some prospecting and sami) l ing was 
done in the región of Cerro Yapacana which 
lies w i th in the l 'pper Orinoco basin at 
3° 30' N. I .at . and OG' 55 ' W . Long. 
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CVo/()i,'v.-Tlio piiiu-ip;il lock oi itcioppii ig 
in t l i is U'giíin is g iani tc , u l i i ch is i n t i i kk 'd hy 
nunn ' i ous dyk i ' s of youngcr gianito aml basic 
igneous rocks. J'he.se grain'tc in l ius ions are 
often scNcral kilometres witle as in the 
Ventuar i delta. The graniti 's lange from 
musco\ite granite, w i th nnich coarse felspar, 
to hornhlende granito. There are many 
peginatite tlykos and sntall ( [uartz vc ins are 
common in the granite. Kest ing imconform-
ab ly on the oidor granitos and granite-gneiss 
are high sandstone plateaux such as the 
Cerros Ya j iacana and Duida . The latter is 
8,1(K) ft. high and the former sl ightly over 
4,0(10 ft. ahove .sca-lcvel. The hasc of the 
sedimentary .series is a conglomérate and 
abo\'e this a coar.se sandstone, which giades 
into a fmer sandstone towards the siunmit of 
the platean. 

Gold has been fotmd in a l luv ia l dcjíosits in 
a l l the streams of the Ya j i acana arca, but 
only the hcadwatcrs havc been systcmat ica l ly 
samplcd. The average valué of these shallow 
a l luv ia ls is not high enough to repay working 
by ¡¡rimitive means and the yaidage is too 
smal l for mechanical equipment to be used. 
These al luvia ls consist of a coarse sand and 
gravel containing a considerable number of 
boulders and the auriferous zone is not more 
than '.y.i in . th ick in the arca samplcd. T h e 
ovcrburden is light, rarely more than 40 in . 
th i ck , and consists of a sandy clay. However, 
the sampling of the deeper a l luv ia ls further 
downstrcain may wel l disclose nnich bigger 
arcas of a l luv ia l sands which might be of 
commercial importance cvcn i f the values 
were somewhat lower than thosc obtained 
near the headwaters. 

T h e gold apparently originates from the 
sandstones and conglomerates of the líoraima 
Series, íLS wel l as from the numerous smal l 
quartz veins in the granite-gnei.ss. Gcncra l ly 
these quartz vcins contain gold values aver­
aging less than 2 dwt./ton, although much 
higher values ha%e bccn reportcd from other 
places in this Terr i tory , but no (lualificd 
engineer has yet cxann'ncd the.sc occiurcnces. 

Gold and diamonds are also reportcd to 
havc been found by local Ind ians in the 
streams near l i smera lda, at the foot of Cerro 
Du ida , but these reports have not bccn 
ver i l icd. 

T o sum uj ) i l can be said that in the future 
the Amazonas Terr i tory may ])rove to have 
valuable d(¡(os¡ls oí gold ;md il iamonds, but 
its inacccssii»ilil}- and lack oí ])opidatod arcas 
w i l l probably retard cx])loration and rapid 
develoiJinent. ' ihe Rora ima Serios oí sedi­

ments ct)ver a consideiable j iart of the ; i i e a 
and wherever Ihc basal conglomérate is 
present there is the po.ssibility oí l i i iding 
conunercial deposits oí gold and diamonds in 
the r iver beds s imi lar to thosc of t lu ' G r a n 
Sabaiui arca. JUv aul l ior has to Ihank his 
friends Yictor López and Cal los hrcoman for 
sonto oí the photos used to i l lustrate this 
art icle. 

T h i s article concludcs the series on the 
Vcnezuelan Guayana , which Cí)vcrs an arca 
more than threc times as large as ICngland. 
The mineral resources are grcat and in the 
future some oí these wi l l be dcveloiícd. l l o w 
soon this wi l l be depcnds on several factors 
a lrcady mcntioned, but none of the.se is 
suflicient to prevent cxploration and cxplo i ta­
tion at the ¡)resent time of a fcw of the most 
favourably s i tuatcd dcposits. 

The j)otential investor can count on the 
assistance oí the Government and es[)ccially 
of the ofíicials of the Ministry of Nat ional 
Develoi)ment (Ministerio de I-'omento) in a l l 
matters relating to the developmcnt of the 
mining industry. 
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Mathemat ics for Indust ry 

Dur ing the W a r mathematics have becomc 
increasingly harncssed to the necds oí 
industry and research. To assist industry 
and Minislr ics the Dci )artnient of Scientihc 
and Industr ia l Research has set up a Mathe­
matics División in the National Phys ica l 
Laboratory . 

Of recent ycars there has been consider­
able develoi)ment in mechanical coinputing 
and i l is to undertake this work for industrial 
concerns as well as Government Departments 
that the Mathematics División has been set 
up. The División is at present organized in 
threc sections, dealing rcspectively w i th 
computii ig, statistics, and the devclopment 
of calci i lat ing machines. The staff of the 
División wil l also be available for consnlta-
tion in the lield of a¡)])lied inat lKüi ia l ios , 
part ic i i lar ly on those aspects allied t i ) 
industrial research. 
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