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".... A bit of .perspective vould-Ttemind us.
that actually, feu major human developments\\
have taken place over the short term. Qur
pace of accomplishment is much slover than
the rapidity of desire. "It ig perhaps too
easy to.conceive a major advance, certainly
much too easy to.promise it faot political

- advantage and always hard and time consum-

ing to bring it about."
. Ny o R

_ “B(Raynolds, D.R;; 1967)
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v cHapTER-OME . 0
LUTREDUCTION: OBJECTIVES ANE SCOPT QF STWDY: '
b The deor focus,of th enqulry.is oo thé. mJ ;

. 'r/\‘-‘ .
elucldatlon Jf thc pOt°Hthl gontrlbuflon‘whlcb the nor-

X

bbuxite,miﬁing secLUr might ‘make to the future Cﬁvblopmént”
iféFvGuyahé. It eekb to establist the fact that the p rt
of the Guyana ShiuLd,'uhich is represented by thé'itate

of Guyana, 1s geologlcall» an;attractive area’ For minefal

exploratlon act1v1ty As such;ithe study u1ll ?tthpt bv::‘%

,analogy, to refute the ﬁgiion that Guyaha is poorl) endouedp5":# 

with base- metal ﬂlnerdllgftloﬂ.

o3

Thld dissertation Further seeks to eftab11"H the

viewv that geology,'econdmics'and‘poiitrcs are all essential
elements in.hinefal resburde avéilability As such
geofoglc;l ﬂvallablllty muct be . complempntcd by an dupqudtn
B .
economic and pull*lcal cllmdte.> The study Lheyefore attemp§$ﬂ7
Lﬁ elaboratg what'migﬁt be ;on lowrcd as an Fudeguate
'climate'_in a Cusdhese context. A}isiﬁg out’of_thése
R I . . N

concerns, a general strategy for the dLvelupm nt of .a

suitable mineral policy will emerge.

S Guyana'u.minoral wealth is both o functiOn of
iﬁs oriqinal phvsicai endowment ‘and of the effectipé;qﬁu

'thh uhlch thq endoum nt-is sought gut and davélupéd.' An ~‘f
evaluation of”this‘wealth-mustﬂfherefore-také into uccount’
five important considerations namcly;!

¥ o : :

P

(1} « The phy 1ch extenf of the knoun enddwmqnt‘and



T .
[AUEIT

‘the technolougical and’ economic eadse of ils pecov;;MMj“
‘ o S e e

i The possicility;or‘inﬁgqgs;hg'thf’cutrehriy,knouh;
S e e L Lo e ' o
quantum of -resources. ..k

N R A : B R
‘.. N . R : H _' '35’ . .

{iii)' The features of mlneral re50urces uhlch dietihguish'

;Wthem from other rebour ‘es. . oy o
, Bt DI - _ Lo Gy
3 . e S oS LR

(iv)_ The socio—eeonomic polxilcal 4and lnstltuilon 1

'enxlronment 1n dthh tne minera 13 Ulll be oought

and developed.

A

Lv :-’L\ternal factors affectlng the development of the
Mresources.‘
“ ) ‘ ,’; 8 ) : v o - _‘ N .~ L \ "- "L 1‘1‘"4_ _.n.'»-'" Cele
The@c ar% all set agalnqt a background concept hat-thep '1’

Level OF llVlﬂq = actual and potentlal .ie dep"ndenchdn;;‘
LntclllgenL and rat’onal uee of Li‘rke ource: -

| Naturally, geologlc avallablllty is. crucial to

the assessment and is .a precondltlon to any eco;om&g sval-
uations. Hence, the pro;edure that u1ll be adopted encdmip
paSses a geologlc evaiuaflon oFﬁLUyana.ln so far aS'lt B
relotes to the potentlal for mlnorallzatlon. ‘The;p01nt ielﬁ
'cleally‘made that a. plethora of 7 1nFormat1on on Guvancqe
‘geology exlots, but that the record" acc not‘at preoent
1n ‘a form that uould permlt un. easy as sessment of the.

ECOhomlc'pOtCHtfal:Of the mlherdl resource . From the

numerous, dluparate eource ;o an: dttempt aq made-to'synthe—'

N

N~



: R . H?ﬁ - AR r“ﬁfi
I LA : ok PR ‘ , #wtgqhg
’ lee thq known geoldg;cal;ggeochemleal.,and geopWy,leal
"~5;data,'ond bv the orlntlple oF convergence of evtdente, .
'i9u1table mlneral env°r0nmentq u111 bc ds llneated
‘fEeoioglc theory and concepto of ore Formatlon are {sédf,f
fnto F801lltdte targett;ng of ronventlondl mineral depositélngg%ff

e

Fln favoureble reglons.; In thlo regard one muot FELOJ—‘Q

b .

 n1ze that Guvana OCCUplES a part _ fthe Guydna Brazll Jhleld
}and analogles u1ll be soughtflntolmllar envtronmentb Uthh MJ
~occur Ln the varlous ShlPldo'Dr the uorla uhlle perhlc—' o

'féﬂtnles w1th uhom buydna shares a\common geologlc env1ron—-7
S ' R .,_' J S EakA L o . S

l{médﬁ fChapter 6 lb devoted to thle-segment of the enguify,;vh':
‘ :ffand the geology of Fuyana w1ll be dl-oussedeith this bi%S',;gt'
6:‘ Y N e B AT
. . Vo o har A C . ;

'--fign mind;agln'particulérﬁ-o'ppefAtlantie,feconstfuction

n,,u1ll be draun on,.so that pOSSlOlB andlogueo 1n Uest Africa-

v-_"'

‘:méy”'ﬂaéxaminedf

After deveToplng an apprec1at10n For the geo—

ftloglcal settlng, the Focus of attentlon is: then'ohlfted in

Chapter 7 to a broad dellneatlon oF metallogenlt prov1now
“in Guxana » Thlo'studv_recoqnlzes that there is a- regret-

E table qhortage qf good geo Lemlcal data on CUyana and it

by

“propoe S{to deflne the se prou1nceq pr1n01pally onﬁgeolog1L>

o g
vlnferenoe. The orlglnal 1ntentlon vas for a tuo prongg SR
' } N .o ; LT e
,attackL whlch uould be: B

T

’(i)-."Synthe 318 oF publl)hed materlal and use of geologlc,v

inference



.[geologlsts uho had Flrst hand ewperlence of

gThls uork uas ploneered by Harris, Freyman,

PR S

o . :A . ; .
e occurrence;,':.f

s

In thn latter aporoach va subdettlwe probabllltv:w~d

N : KRS ,'

‘fhfunctlon 1s generated based uh the accumulated knouledge of o
.?gexperlenced'geologlsts,,uho become_the o ntrol alea 1nstead oF

a knoun geograpnlc area as 1s done'ﬁn mul'lvarlateganalysis.

¥

‘aﬂd Barry 19/0),:
A\

’fand has been used qu1te successfully ln Uestern Canada Thlrty

!

.questlonnalres of the klnd .ound 4n wpoendlw l uere sent to; o

the geologlc settln

';lﬂ Guyanaa Unfortunately,‘the resdbn§b_uas qery poor,-and'a

‘V‘responses uhlch were obtalned uere used to

'%debloolc 1nference approach

';Qbecomes even more p01ntedaas an’ attempt is. made to 1dent1fy

.?spe01flc targets.a A tent LlVe schedule ls then draun up for -

*fmeanlngful sample 51ze vas’ not obtalned Q@ever,.the feu‘

'T; e A
‘relnforce the

In the latter part of thcpt T the focus of” attﬂnLh

- . 1 f

\

: .the brder 1n uhlch the 1nvestlgatlon should proceed Hhenevep‘

'pos51ble, an attempt 15 made to quantlfy, albelt 1n a crude e

. . ’
o S .

:-uay, the economlc prospects of the narlous dep081t

:

Hlneral pollcy qut be v1eued as a subset oF the.

myrlad.oT sectoral pollcles,‘all of uhlch give content to the

; 5- A

'concep%ﬁof the natlon. Before a mlneral policy can be advocate(
fothe env1ronment 15’wh1ch 1t u1ll be 1mplcmented must be thor-
l'f%lbughly understood ':Chapter 2 1s devoted to is solating: the

‘essentlal Featureo'of the Cuvaneoe econom) uhlch u1ll determlne

o

_;the type of pollcy to b advocated [n part1CulaL, an attenpt
Dk \ L ..\ ‘ .

- 2
N c oA S
| . Nt 4 a -



w

Se, : LI L e . SRV

_mx__i

Tis om de?to shou that ,trﬁcturally, Guyana is tas”:ally an; e

'underdeveloped economy, dloplayldg nany oF the Features so
\ . l\ ? ‘y / ] . R
'»characterlstl 'of underdetelopment uorldu1de .Ar,oppo tunlt\
v / T N

&”caxen at th .t p01nt to oromote sdme of the v1eUs Jhlth thls.

» >

author on31de 'gernane to- economlc progress in Guyana

Emphasls,ulll oe placed on the 1mplltatlons oF \mall SlZL For
grouth and development and from that dlSCUSSlOﬂ, the geneT al
enVlronment for the mlneraL pollcy Jlll b°'ESt8blloh8d

e L K

Guyana has enJoyed a long hlstdry of mlnlng actlv1t/,£;

L

prlnc1pally 1n the form oF a developed bauxlte 1ndustrv Uthh
has deplcted strong enclave characterlstlcs. “To a lesser
extent but for an equally long perlod gold and dlamond~
placer operat’ons haVe been flrnly etched 1nto the Guyanese
'scene.v These operatlons are typ cally of an extremely small /
scale, and can best be con81dered as artlsanal in nature.q
Quarrv products represent the next 1mportant m&ﬂan 1tem in

i “

Guyana, and even though they are of more retent parentage,‘.

therr 1mportance has grown conslderably to meet ‘the development
'needs of a gIOUlng soclety Thls the31s takes the v1eu thaL_/
the bauxlte 1ndustry 1s alrcady uell establlshed and 1s run

by extremely competent peoplc, hence it u1ll be extluded from’
this investigation. lt u1ll only be COﬂaldGFCd as, olrcum-
fstances dlctate; The enquiry then procceds in r‘hapter 3 with

‘a detalled look at the other relatlvcly unorganlved mlnlnq
.yentures i.ew gold dlamond and quarry products _ It attempts_'

.to orlng to thc fore;vthc reasons for the poor pcrformante of>jljhﬁf

GW_WM.thls sector., Productlon method ? end economlc melatlonshlps
SRR IR SRR . . .
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:ctors. Phe_chspter oohcludosluifh o!look at Ehe relatioh—
Ship of qOuEanent to hineral relste sctivitiev -1t Further

RN

probes 1nto thq orgd\ 7‘ 'onel oLructure oF the sf ected'}f

ooverh@ent agenc1es,'and proposes adgurtments Uthh could make

L

‘the lﬂSthUtlDﬂdl arrang 'ments c0h81stent UlFP increased -il
I . ) . ] .

'product1v1t>. ' RN ’ } . ‘ S

Havlng surveyed the Puyanose env1ronment generallxﬁ
hln Chapter 2, ‘ahd sperlflcally in Chapter 3, the dlscu931onv
.‘theh turns 1hLo an analySLS of mlneral ommodltles. Thé
ratlonale for the approach 1s based an the notlon thatﬁmlneral;
policy cahnot be developed unless mlnerals are underseood

Chapter 3. Focuses on the charact 2T 15 tlos of mlhlhn industries.

'IL deveLopsxf om the clatificaticn of a few deF1n1tionel

proélems, then . broaches the ques lon-of “the determlneht‘_ofj> v

v 3

mineral resource avallablllty. Folloulng this, an analy81s'

R
oo

of “the Lvolcal market structure found in mlneral 1ndustr1es is

“fllhnestlgated..ahd the chaoter Qloses on the problems oF prlcrng

and prlce‘stablllty Throughout the dlscu5310h, Lhe focus of
N ! : .
attentloh is centred upon thL circums tahces Uthh a mlneral

producer - be it a mulLlhatlonal corporation or a stato -Tun

enterprise - must be prepared to hahdle. )

.
N -

;lhis ehtire uork is,developmﬁht—oriented and‘Lhapter
S nves ngdLES the pOS°lDlllLlGS for mlﬂerdl led devrlopment.
After a\brlef look at the 1ndlces of performahco, an assesra
ment 1s made of the iwpact of mineral indus tries upon vanmious
economies. In particular, the South Americah‘eXperLehcd uill

ﬁbe closely scrutihized At an edrly staqe, 1t ‘uas FECDgﬂl¢ed

P -

thot mlneral de%elophent in s”numbo~fof couhtrle uhethor
‘"“.4?:-'. ,' o R . "' o '4 ’ o '

T e ' 4
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-

,uneven dlStrlbLL‘Oﬂ of flnance anllabllltV, drctates that

&eveloped. ed1UM~c~uelcoed or undercevelopcd nas an orgen1c'

' connectlon uith Forelgn lnvestment since tHe locue oF occur—,

renge is not necessarlly the locus of. consumptlon, uhlle the

’ N

,caplta1 must move to initiate productron\\\The next’ Jectlon

» S\
~

therefore tacxles the controver51al questron of Forelgn 1nve°L—'

' “ment and. its role in an underde velopeo state. The chapter

conCIUde§~uith an appralsal of the optlons that are open to

.~Jthe atate . - - AR ~ N

\

The oenultlmate chapter tackles the mOSL_crucial '
questlon oF all and ﬂmat 15, how should the public beneflts
be extracted A general framework for a mlncral pollcy iy
flrat presenteo and then the questlon of the - dlstrrbutlon of -~
the proceeds of mlneral actltlty 1s conarderc .' This probtem”-

is perhaps the most vrerble of all mlneral actrvit;‘discussione,

5

and it probably has as many oOlUthHS as thele are- proponents.

~Renks and therr dlaposltlon have been . a maJor prob-
lem for a Very long tlme, and an att empt is made to synthealzc
the arguments with res pect to the orlgln of rent, 1ts Functlon,

and its distribution., Larrous dlstrrbutlon mechanlsm& are

\

considered, .and the relevance oF each 1n the GuZ%nese‘srtuation'.

is eualuated Because thls issue is what'adds 'he‘Final form_

~to a mineral pollcy, a concerted attempt ‘is '‘made to air as

many of the. arguments as poselble.

Flnally, 1t ig necessary that a strong uord of caution

be instituted. Ihis: dlesertatlon attempta ‘to prcdlct Lhe best

avallabbe geologlc 31tes and the best condrtlonebnecessary for

the recovery oF thelr contarned mlneralo. It ehould“ne@er be

N e
\ .
N .
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reudd as_rfvthe mine Lal are alreaa/ knoun Lo'”xlst>1n‘thc’e'"

- o

vgrbumd,'as“has SO oFFen been the. Dractlce in Gu)ana. It

attempts to bvlng 1nformed Judgement to an’ assessment:ofeaf‘J_

pote ntlal of oce urrence,band'"oes noc 1nrer that the
rolevant mineral Ulll be "’ found 1n those areas dellnected

K
a : ‘; a N

'Itvautcmpts to systematlze oropoaals for Future exuloratlon

efforts in Guyana, uhlle pav1ng due recognltlon to the

*lnstltutional and 50010 economlc condltlons uhlch dlll
\' g

»

determlne the mllleu in Uthh these exploratlon efForts ulll

be conducyed 4 3 - [ G

!



'.j'As’seen'fron&Figd %, the Coastal Plaln is’ approwlmately

CHAPTER TWO SR
=
JO\I” STRUCTURE DF GUYANA

’,,Ldtgfib& PHYr

‘;fquyana, knoun asf.:"f
ST o f : S _ R
;B“ltlsh GUlana prlor to achlev1ng her 1ndependenct Fromﬂ,¥

flGreaE\)rltaln on 76thbﬂa ‘965y is located 6n’ thc north—.\'

';?eastvcoast‘of bouth Anefloafbetueen latltudes V and 8 o
:tjbltla”d 10ngluudes 56 30 - and 6l 20! u As such, 1t,;§.:*"
'.01roumscr1bed “by. Venezuela to the north Uest Brale.téighg;:::tnﬁ

uest and south Surlnan to the east and the ltlantlc Qcééﬁ'°m

RN

to the north ant (see flg fi

";Guvana is. composed oF Four natural regloqs namely:

fif ﬂ(l)-ﬂi'lhe Lou Coastal Plalﬂ

5,

ﬁ“@lil?;zlha Hllly Sand and Clay ReglonIZH:C?C

"ﬂ,n_erlor oanannas-

W) The Forested Hli]hla.m-ds Lo EE s o

15 - 65 km u1de, and at leaet*S oF thcse kllOJetres reprenlntiland{

teclalmed From the sea whlch at hlgh tlde 1s*'boue;theﬁpresentf‘

;outer pldlﬂ Thls phy51cal ract
N

{tremelv
f}comple» and costly system oF seaﬂdefence anf

dralnage to;protett

S

?the Lelatlvely Fertlle 31lty claya, pegass

adﬂ;SandY reaf=: .

”lands Uthh have formed the ba51c support oystem of an essen—ajff‘f“

?tlally agrlcultural economy.j South oF the Coastal Plaln lS
the Hllly Sand and Clay Peglon uhlch covern approxlmately

one quarter oF Guyana, and uhlch 1s d0m1n°bod by uhlte

' rpeerOUS and relatlvely lnFertlle quartz.sanda; and ;mpetyious’
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-.Ln Guyana,

. "'C i ay s :‘.::_'..

”ﬂdep0°lt5’ uhlle the Contlnen

ﬁjshrlnp growuh

&

E

'”finorthuards for 175 to loO km

1erra Akarl Hountalns 1n the ext reme south and the Kanuku

Mountalps 1n south central Guyana.g The mountalns typlcall»

I S

as uell as belng host to the very 1mpof:at

tal 'ahelf‘ \Jthh slopes gentﬁl)}

Forma home to luxurlanl Flsh and

“_fThe Forested nghlands sedtor covers ower oOW;of the
?ioountry and 1t can: be lelJed 1nto the Imat ka Hountalne 1n

\hé north ue;t the Pakaralma Hountalns 1n the,uest the

,'»

'ran%e iﬂzhEtht From 300m to lZOOmi urth anomalous reglons .

'y Thlq reglon uhlcn

':relatlvely unlnhablted 'and unknoun, and Forms:the central

V.LVhleh are reprfsented"‘

afan approx1mate\elevat1on‘of

sudh as Mount Roralma 1n the

'f!area oF Focus ln thlS dlsoer

?fare 1nterrupted 1n several a

domlnated by a: serfes of ste

j.bevels‘—'or more'spec1fleall

 reuogn1z°d flve such aurfaces, the hlghea

A'"”rBerrange (197/), vho found Q

;fof the country The other S

j.altltude are Koplnang (6&0 -

:Oronoque (”75—-300 m), Kuyuwi

'}gOm),.andothe:Hazarunl at 7

:S slted on thef'L

:lODm to. 220m

Pakaralmas uhlch excee{‘2700 m

/ '4 I

. ystalllne basement 1s

|

tatlon The Forested nghlands"'”

reas to form the Interlor Savannas *'"'

The geomurpholoqy oquyana llke mort shleld areas 1°?f?

i

pp ed planatlon surfaces,—.er031on

y pedlplalns | HcConnell (1962)

t one b91ng atﬁ

v1dence oF tuo mo3e in the south
urfaces in order of decreaslng

700m,,

2 :

1n1 (230 ZSOm),_Rupununl dlDU

0 to 9Dm elevatlon.H Apart From fff

ny

‘é;i;tf
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itsuhléto?ical interest,, these planatiun aurtﬁcee.are extrem ly
hY

L . u

jhportant as they are all marked bv lnténoe laterlte develop—

mtnt and. are responsrble for the huge bauxite and ifon deposits

Il
of uuvann; Vene4uela;'8razil,and Surinam;

hal

The name Guyana is an Amerindian uord for. land of

v
o

many uaters, Slqn1Fv1ng the perva81ve presence of many water-

-ways uhlch have thoroughly dlssected the countr>, and leaV1hg

1

in LhElr uake, Fhe natural reglons as descrlbed above. The
, méln factorr controllrng the present dralnage and river patterns

are rooted in the orlglnal eonsequent drarnaqe of the Guyana

o

Shleldj whlch is Fundamentally an oval east- west Lfendlng L

boss glv1ng the basic north south COﬂSEqULﬂL dralnage pattern

>

seen in Flg 2 (HLCOPnell 1962) Fhe east—uest dralnaoe

‘tpattern rs 5ubsequent and llke the consequeht pattern, it is

_1accentuated by lltholooy and airucture

P
)

Btcause of its equatomlal locatloh, Guvana typlt&lly

I3

- has hi gh temperatures and levela af preClpltatlon -The

- H

“avcrage coastal temperature is abou* 27 C with an g° C dlurndl

va

'—5

i tion, and a 2 °c annugl narlatlon. The 1nter1br has a~

sIrghtly hlgher average of 23°C vith varrat10n° fron 18 C

3

to:39 C. The coast receives a variable annual rainfall of

3

152 tp 304 cm glVlng an annual averaq ¢. of approximagely 230
cm. The Fore ted HLghldﬂdo receive dpprox1mately 265 em of
precipitation, uhlle the‘qnterlor Savannas receive only about

102 to 152,cm. As can be’seen in Fig. 2b, the:ueriod from mid-

Aprdl to AuguSt repre ents a maJor rainy season vhile mid-
*November to m1d January represent a shorter rain season.

The 1nterven1ng se;srons are- relatlvely dry, and they

¢
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reoresent the major periods in which any kind_of geologic fielg

> J ‘
- vork can be done. The ever-present'north—east trade vinds

temper the'effect of thpse_high temperatures anpd, hign levels

¢ ) ) . )

of humidity uhich are 80. prevalent in these regions.

5t

. : : |
AN HISTORICAL NOTE |

Guyana wvas effectively occupied and ruled by the -

b ' ’ t

oL

British for 170 years (1796 - 1966) except for ‘3 brief Dutch
occupation in the 1802 - 1803 period{ " Prior to this time, the.l~

country changed hands, from one colonial pover to the next,

from its*earliéstﬁrecorded history of the unsuccessful

Spanish attempts at colonization in the 1530's. The country,.
: p = g

Aéf'Parts oF‘lt, changed hands soven times from 1621%to 1803
among the Dutch, British(aﬂd French, though the major ocecupants

_uere'the Dutch vho for 174 years of the 182—year period, left

S a legacy of land utilization schemes which are prominent to

this day. Farley (1955) and Daly 11975, have documented
quite\b{early how the historicai_eVolQLion o.f this countrv vas
. \'\ , ‘ . :
direclly tied to thec.economic interests of -the res Ltl\G
Curopean poueré, Pspoc1ally vith refpect to the search For
- -
gold, the need Fu;\@qucul(ural [roducté, in pa:ticular, sugar,

and laler the oCdFLh FQr bouxite to«m&&t theidqmand ﬁof,an

ever increasing Brltlah—/nprlcan mllltary machlne rhlb ot
N T e --..,. N - 4 ’ . ' hv 7
-~*9~»h&sﬁoﬁy qs‘ais@ 0ne~ofﬁanﬂeu~magur forelgﬁ'OOFDOF@LLUHS“SUCh
: R - T B - ) . . ’ N

-as The»Dutoh‘Upst Indian Compafy in the Dutch’ COlOﬂl atlon

‘péfiod"Bodker cConncll Ltd"“ 'ﬂlumlnum Company_pf Canadg
Ltd. \Alcan) in tho‘Brlrloh colonlzatlon peFlOd These':" .

cutriders of the colonization process, and thoir‘patterns

- of growth in khe evolving Guyanese environment are ewtremnely



o e

rzagpnlflrant JeLermeunta in eec;pherlng the pre en- structure
an the SDClO pulltlcal milie u Jhlch nou charaeferlzeu Lhe'

'Guyana scene'.

_DEHQGRAPH}‘QNDfLABUUR'FOéCE. | | lw ':‘”

“ The ZlS,DDO"sq kmudf uhaf_isfnou knpun'as Guyana
ie home to juat under BO0,0DD peqple.(CuyanavGovernnent—
.estimate'l977) U31ng the resulto of ‘the laot oFFlClnl census
"1n 1970 as lndlcators, there are six ethnlc groups of vhich
the largest three are Guyanese of East Indian ancestry (52%),
African ancestry (31”‘, gnd Amer‘ndlans (5%). Next in
abundance are descendents of Portuqese (1% ), Chlnese ﬁo.a%),
and there is a category of mixed ethnlc orlglns (lO“li Thet:-
~aother 0.6% ism auoup ofother Europeans, Syrlans, and‘peoples
of dlfferent natlonallfles.l Tt is'.a. sad- fact of Rlinan®.
llFe tha t thlS ObVlQUo rlchness oF cultural dlverollv musgn
also be accompanled by.racial ten510n anu strlfe uhlcn.lsla
perennlal problem 1n the Cuyanese scene, eSpetially betueep

the tuvao major ethnlc groups. Jhlle Lhelr 1nLroductlon to

_Luyaﬁa“uas baoed an - forelgn "eCDAOMiC nomms: %the Africans .« - oa

- a-‘.

by LA - S PR Ve - NI

as slaves and the East Indlano ae;lndeatured~laboufersrtoié;{?Q~.ww~

N
[

supplement*lf not Teplace freedfelave labbufl (Jal Jig/}),f.

the lang term pro pectF for economlc development “in Guyana
i'Vlll TEst to a large extent upon the denrec of co operatlon
'thﬁt they dluplay lnternally lt.is beyond the scope of this

th9515‘t0?de&ve’into the polltlcs of racc' and the ffucture’

of "the economy with reapect to ethnlc part1Clpat10n; ‘but suf-

{ B - "‘J""’-"’o’tti"'

fice it to aay Lhah the eceﬂomy, Nleueq,aegag lntegrated uheley“ o

cannot surv1ve, let alone grou. w1thout all its parta.



N

houdh an"a :mcho populaLlon uf 7&0 OOO uould;',‘

'indicate'a oopulatlon denalty o. about 4‘persons per sq km.n
u_actual flqures reveal ths t 90 oF the populatlon llues on the

e o

relatively narrow'coa tal strlo resultlng in E populatlon

densita or aver - llS pers ons perlsq k. Consequently,u

the hlnterland vhich comprlses about 85% of the fotal land
area ‘is” v1rtually unlnhablfed and unknuun. Secur1t> reasonaz‘h
apart,_the 1ncrea81ng 1nrenalty.1n use of the narrou coastal
strlp,”couplcd vith tremendous COStQ For sea defence, ano other.
suoport services and the po=31bllltx of vasr uealth in. tne
hlnterland have resulted in recent govcrnments promotlng
lnterlor development uhlle urolng Guyanese to occupy Lhe lands
" More than 70° of the populatlon 1s rustlc, dlsplaylng an.lntense
degreé of rural: agolomeratlon around Lhe tradltlonal agr1uul—f
tura] producta oF'augar, rlce'and other Food uff (Vinlno 1968)
DU The 19/0 census 1od1cat ed that . the populatlon uao7.
7woarly equally d1v1ded betuecn males and Females and that it
- wae grOJlng aL a ratc or 7 8°'JvAn lnterestlno Featureﬁbﬁ:

.- - ,\.—

h Guyan se. demographbus 1s that approx1mately 60% of theuu.,~f

oopularlon 1s made up of persons undar 70 years‘of age: JKZ"n
'hﬂ obaerved by ope (1972 ll976)ﬂ the OVeLBil unempdoyment rato
T ngog lSrroﬂéB;tdhlch ex1s£s ln Guvana, Lakes monstroua'oroportlona\
'uhen one oonqldbr;‘that the unemployment betueen th afges: of -
" 14 and. 24 constltute about 42°f .the labour force in that
‘iage group, which is about 35% of the Lotal labour force.

The labour Force is about 30% of ‘the total populatlon and.as

revealed 1n Table la,hlt 1° anrea }nq aL an average annual o
S ;

e . L
rate of aporoxrmately l 8-wl'lherofore, uhen v1eued agalnaL
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ﬂiract tﬁat ha r orffuvana populatlon is, of JOTrlﬁ] aue
: and the natural oopulatlon inctdase: is about 24 80.,"thé3~?~4fw*

'ﬂuantltatlve'economlc and soc;al\31gnlflcance of the'
"unemployment problem is truly grave,-1f these hlatorlc'trendat L

arefbofb extTapolated Hlscorlcally, uonen have had a)poor

-

rpartlLlDGLan rate 1n the labour Force { leu;,-uhlle”the
X \ ] ) . . , | .
l.men had a partlclpatlon rate oF (4/ -..‘Kenmore vomen

"voluntarll\, and 1n nosf cases of nece531ty,vopt For’

)

lncrea31ng part1c1pat10n, the v151ble unemployment statlstlcs_“

.

,'u1ll grou larger by comparlson. "_ .f.

The sectoral dlStflbUthWJOf the labour force lﬂ

productlve economlc actlv1ty shovs“a’ predomlnantly large,

j: though decrea51ng contr 1butlon by the agrlcultural sector.

Vext in order of 81gn1F1cant contrvbutlon to employment 1s'

the manufacturlng SECLOF, folloued by the englneerlng

a

and constructlon sectors fsee Iable lb) » Though mlnlng w1ll
“be seen in a subsequent aectlon to be algnrflcant

15 lerms oF 1ts contrlbutlon to GNP ‘and export earnlngs,
”ltlshous a relatlvely poor performance (aazls to be expected

in. such hlgh capltal 1nten81ve act1v1t1es) with.respaCt to

employment opportunltleo;151ncel1t engagcc less than 4% Oflthb

labour force. The services scctor reprcsents the largest
S § ‘

n‘contrlbutor ta current cmploynent and as can be seen in-

v

'Table lb it has been grou1ng Fastel than the othcr sectors‘

”uhlch ‘in terma‘of emplovment opportunltlcs dlsa@ :somaﬁmEESULe;:
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) 5
*"tnc Cﬂ”llnlﬂﬂ ﬂmplovment ln agrlculturp 48 principally a fync-
tlon of 1nhroased mechanlzatlon in Lhé'suqatﬁaméyricc_iudusé"

D tries. Tne.Yarge g outh of nmploympnv1in“{he'sericés sector
CPSIIP“LQ to a grear thent the’ rncreasimg:influence of ™

‘governmemt as’ neywihstiﬁutiOnsfaro;developed to ‘meet ‘the -

Hﬂchallgngasuof-déyéioﬁméntii”ljg;-’.
’  SECTORAL 0RIGIN OF Dbm[s}lc PRODUCT
;“”Q e Jble 2. presents n_sectoral orioln of gross domes-Ai
:ttff:i?s;:t:£>é;odgﬁ;${ 5?;:“:Ad41%.Y;.fmmeduately ObVlOUS that-the _'ff
2735i;{€i;gerv1§esnseegor-1; the lagge;t contrlbutor to‘;utput “:LE
o :avé}ééég about 48” of - GDP and 1ts maan contglbutor 1 vGévethJ

Ceo e Aol A

ment Uthh 1ncreased 300 from- 19 S,tg ié?g ’Q 43 mllllon
in 1955 to G $160 m£1llon'invl975).rlLb is 1ndeed one of - thé
fastest groulng componentg of the GDP and hdd there not
A ‘beeh 1gnrflcdnt prlceldlgtortlonb \1n an upuird direction)
in the world uommodlty leCES\lH 19 4 and 19/5J-partlbula‘ly
Sugar,ﬂlts steadyilncrease From 2% of'th 19&5 GDP to Zl%
éf Lhe 1973 GDP.uould go ynchallengcd. Othor gervlces suc H
a$ bommunicatidn, transpoft .dlctrlJutlon, CtL., have
féiained.thclr relat*ve proportions to GQLP over the 1955-/5
period. Thig- phenomenon af” the qrouth of. GCovernment accufately
roflects the polltl al, and sociu—ucbhdmié:Qndefpinnihgs'of ﬁhe
pres ent Guydncse bOCleLy, Whl(h has embavked on a roéd.of

SRR suc1 llSt FECUHQLPULulOD /Burnhdm 1969)

LRI

Ab Lhc openlng oF thlq chapLer Wﬁuyapa-uas 4»

’oc‘_ . .~ e e e .3

to"aa'an aqucultural economv. iFTomgTabJ@AZ,g;t1}§-Fq

omponent

. _'__4..1 ..,v-.T. [ . ',"ﬂ‘l”" - e P

Sl e el ;.,
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'”‘oyitheﬁfav "h}t a lapoe part'of-oubout 1n the 1nduatr1al aod

- . ) b ™ N ~
- « ¥ a » ,m " e _1

c'F‘-r 2

‘,_w_ .

*f?éefviéﬁ.§ t S are dlmeotly related to enh)nClng or tosﬁeflng

laorlcultural output 1he LODt;lbUthﬁ offagrlculture to domes—;4t:$

e~

 ﬁtlo groduot deellned thddlly froﬂ approxlmately 50“;1n l96“-ftf7}”t

.to quUt Zﬁfla_l9/5 then it Jumped aharoly to 4l°’ln l975

'_The'lattur 1ncrease lb to be. attrlbut ed orlnc1p lly to lnLreasedﬂ'
. ) R

'commodltv prl'es 1ﬁ l9/A—/5 AesoeC1ally ror— ugwr uhlch'

- Lot

T e

'41ncreased’un prlce three tlmes betueen l9/3 and l9/4 Sugar

alone accounts for apo o\lmatelv 40” of the value adoed 1n

';:ngicultote,_hence prlce 1ncradses oF thls magnltude vxll Betf'
refle teo in’ ma]or'lncrtasea in total agrlcultural output

”THLS fact“is' Pso hlghljghted by the obaervatlon In Tablel

]

that in the 19 —/5 perlo ‘Hhe overall thSlCBl leuel oF

sugar putplt remalned constant relatlve to the 1972 leuel of

outpu

The -real sighifioantc‘of-these figuree‘for the ﬂvl_l”‘ll

GoyaBEQemebonohylis tﬁat thelﬂconom;o uase 15 ‘s0. narrou that

u‘fuch

C..‘

nge s in the levela OF'JLLCD and output for’a'Feu commodltieS;V;_
Qcan tause VET V. olgnlflcant changea to the lemel of Lotalﬂﬁ‘

'ouLput 1n tne ecanomy Uhlle moet of the‘uthnr sectors stag—

[

nateo or gleu orlv modestly in the 1974- 75 perlod the
chahges in commodlty prices wvere largely.lnstlumental for the
increase in GDP by 88% from. l975 to 1975 Prellmlnary lndlca—.
'tlona are thdt the sw1ng 1n pxlces back to'thelr pre l973 level

haa'caused an equally qreat contractlon Iin the ualue of total

’output in the l976 -7 perlod Exacerbatlng the change in frtt"W |

o

prLce levels, 1s the 1nstablllty in weather patterns, Wthh

R must tdke some measure of tlame For the extremel) volatlle

‘4 o ‘...' - .

T N

-t
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5 '34 ouLput: ﬁp.

abour unVes va"addlng to: the ﬂlls that plague-uuyanese

F;ag:;cultune;_ Hope (19/6) and numerous Crltng of the.a;

1

-QOvetnment'“ handllng of - aorlculture, would also hold the

steadv 1nc1ease From the 1965 levels to the present As

, conSthuted in Table 2 1t 1ncludes mlnlng. manuFacturlng,

.‘..vﬂ' 3 ' "a'."?‘“‘ :xr.'

enolneerlnd and constructlon., On average, it accounts for

about 30 .oF GDP and 13 0vervhelm1ngly domlnated by the mlnlng

'.:Lj,'?he

1ndustry which contrlbutes approx1mately 15 _oF GDR.

- . e . . \(:‘nb'\v
*.w-v, _) ..,)..a;u‘-'“"“""'

- faor over 9OW;of the tot l output oF the mlnlncAand quarr)lng

metal glade baux1re 1s actualIV'decreas1ng 1n FaVOUr oF

i calc1ned baux;tc and alunlna productlon Thls reFlects al

A S R L

COHbCLOUS pollcy detlslon of tne'state owned company, Gu»mlne,v

to capture as nuch of the value added 1n the 1ncreesed

'

proc a81ng of alumlna and calc1ned bauxlte for whlch Guyana

‘is. the world'n Iarg st suppller,,and for vhth product the

ex1st1ng Guyanese depo 1ts are partlcularly vell su1ted

5

Capac1tv expan81oh als} calc1ned bauxzte productlon 1n l97“

revenues should lncrea e accordlngly Alumlna contrlbute

product,land 1t° current 64 contrlbutlon.to company sale ;

ed. iin v;T:ab':l',.e S Jlgn "1ca ntlv' ?Jz' T

n:respect to adequary oF pollcy and

The 1ndustr1al‘sector has experlenVOd E mode t'but5

lnuustry Tabl 3 reveado,thac the ptv51cal octput oF drled

A

°

EAEa

oTln_lpal output 1s bacx1te and related products uhlch account

has 1ncreas ‘ slgnxflcantly the‘Fompanv é‘CapabllLtleSadn thr

5bu.of sales revenues, and should the proposed smelter agree—

ments u1th Jamalca and ‘Trinjidad- materlallze, coupled;v1thwj

T '-“'..,v,«"" LSRR
. Ea Y

prOdUCElOﬂ technlques. S ”v_;'_j“jdhlg.u;au“~sﬁg}1‘“*“"””””'” '



p

1the'succes of Fuvana 5 oun :ttempto at hydro Doupr'dovelop_v_ﬁav'

! aﬁeﬁt hen 3 31qr1f1cant Future aualts theldrled metal 3rade,,ﬂ

) fbauxlte and alumrna fac;lltln , uhrch uould be reeders to the;t'

-\

~Vproposed smelter ~Gold, dxamond and quarrylng uhlch _,'.l}.\"u

'repxegent theuourrently unorgan17ed comp0uents oF the mlnang

'1ndustrv vill be dealt.witheat,length“rnia;subseuuent'seotiohf»“/

EXPENDITURE SAVINGS ANC -DEBT L P o sldﬁv-'“.;jP
S ”.& Approxlmately 65W of - the expendlture on the donestlc o

r.product 1s dccounted -for by prlvdte consumptlon -and thi§

i ﬁrOportion'has beensrelattuely,eonstanthinnthe 1960 73 perlod]

:tlncreased Fr°”~42w ko 25% Of GUP :reflectlng the greater‘"*
S OF GDP durlng the 1961 73 oerlod

: conqumptlon allouances represent the least volatlle of the

"_1nvolvenent of-government 1n economlc BCthltY~' The LEVEl OF

& b2 e
o .

J:(seﬁjnablefQ)"‘"HoueQer it decreased to about 54”:1n the 1974—; -

LY

475 perlod on account of. the large export galns made by th'f{;.ff";”h

sugar 1ndustry 1n that perlod &overnment expendlture hasd~'

»

gross domestlc f1<ed capltal formatlon,averages'aBOUt;ZA%,

Capltal Formatlon in Gu§ana has been relatlvely

'er ratic . over the years. As dlsplayed 1n Table :a, apltal

N

_components and cwhile it has 1ncreased abs01utely in the l965~

\,'

',/4 perlod it has generally shoued a decllnlng 1nfluence on

" the level'offtotal domesticdcapitalTformatioh; to uhlch 1t

7‘contr1butes approxlmately 25%, Q

-

Sav1ngs of hous ehoLds represent about 26w of total
caprtal Formatlon,vswfof GDP and approx1mately 8° ”‘ total_ .
personal 1ncome (Tables Sa and’ Sb) in the 1971 75 perlod

In absobute terms,,sav1ngs of households has 1ncreased 51gn1F1-v

'cantlv over %he perlod though relatlve to total Capltal i
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forhntien'ehd_ﬂheO@eg ie>Ee ‘be n‘bagicdllv\eoeetant - {Lh“loe}:
Jper CAJ[QA 1Heome leveie e;f;n‘l9/5 uhen 1t vas Just under

G $1000, it is not su:pr181ng that perdte cunsumpt;on accounted
For.appfoximﬁtely B84% . of 1ncome. The ability of the govern-

meﬂt to 1nduee people to “educe eonsumptlon be lou theee levels

w14¢ indged-be _very. doubtf l hence throulnu a dlatlnct

3 PO 4 - . oan L

1res*rlctlon en the government s ;bllltvlto r;sLer caPltal‘

rormatlon Lhrough Incneased.savings of households.
Savings.of resideﬁt.cqrporetions and government,

have lncreased 51gn1f1cantly from the 1950'1 vhen it wvas abuut'~;{ .

2% of GDP to about.Zm,Ln 1972 (Hope l976). The disséviegv

noted in l??B.ie large{y explaieed by the phenomenal'impdrt

fuel bill caused by the 011 prlce increases at that time. - The

Jgubllc sector hasibcen charged with the responsiblllty for

gLnerat’Qn of a major part of tne domestlc savings whlch will '

be required for internal development, and glven the already

high level of tax efforp'whieh'Hope‘(l9f7} deseribed‘ae'being

oecbative'in GUyane, the conc}usien is-ineseapeble‘that)

.greater levels oneurgJusmcreatkoh must becforthcomingvfrom‘

the ngernﬁent and itsoerastatal ofqene. v
Inll973;‘taxes conStitutedVabOut 87% of . total

o

government revenue, and 23% of GNP, ulth company taxeS'repre—
N

sentln; Lhe maJor direct tax item. Houever,'lndlreLt taxes
(malnly 1mpo‘t and ex01se dUthS) account for 53% of tﬂtal
‘ureyenue. wvhile dlrect taxes have increased sharply fLom 29°

P

1969 Lo L6 of Lotal tax revenuas 1n 1973 (Hope 10/7)"

?

wThe 1ncreased tax l»vels of the post 1965 perlod is indicated

by the Fact Lhat from 196¢ to 1975, revenue, of which ‘taxation
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'”Hope'n frndlnqs that revenue sharesg were'more'el eely related

to per_caplLa income’ levels‘.than 90enness of the conomy.

’

clearly indicate that a central fOCJo aof qo\ernment pollcv lﬂ y

eaplta income

.revenue maxlmlzatlon vould be L3 incress 3 p{r

. . ‘ - ° C : . E e e ».rvv\»“.--.:
lEVClS . L e Lt . A o ot e . . I A
v Ty e T " PN ¢ A ST e - A I

E)
N

Investment from abToad hasaaluays bedn a sxgnlfleanL

“ . 'r' : \ ™

element in dfmentlc'capltal ormatlon,.and as can be seen in
Table 5a, it.sqfteneg algnlfacantly'the‘blou‘of thei(il priee
inpreases;in 1973: External finance eriﬁarily comes Frcm”the;'
United'States, United Kingdom,'ganada; the Intérnapional‘eadkr
faor Reconstruetidnhand Development'(IBéD)'and_the Inte:national
Deyeldpment’Asaociation (‘IDA). Theiincreaeina rejiance of

-

guvernnent on external and : 1nte al borrOUJng is 1nd1cated

|
by Lhe Fact that debt charges have 1ncreased From 8 ofrpgrrenﬁ;

L
¢

expendltuLe,in‘l966[to’ZSw in 1976 (Table 6).“OF a total

debt jn-lif~ oF i b68° mllllon, 50% wvas exeernal ULLH the UK
pro.iding 19‘0 and 11% of thc exfernal and ‘total debt respect—
rvely, uhlle-the,Unrted States,provided °6W and 16% reSpCctiVeJy.
‘fne'long tern publié debt in i§74 stood at G %689 mllllOﬂ
iepresenting 80% Cf‘GDP,‘havinq clrmoed stcadlly Fron 1960
raen 1t uae 37%'0F GCP. Cuvana nas been ‘able ta service its \
debt adoquately up tu the present but as‘the‘abeolute value

of the debt increases' to hlgh proportiene‘of eUrrent and
eapital'expenditures,'debt servicing may nof be a‘simple pnoblem
anless product1Ve surplua is generated in the econonv.

JOCldl services, - partlcularly educatlon and health),

accounted for Lhe lion' s share of . central government current

oo,
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) opment has lncreased From l4a to 21 in the 1960 76 perlod

‘curr 2n't expendlture has quadrupled ln the l°6€~/o perlod

and ehis;has sult d ln o

.

~?1n llfe expectancv. and decreases'rn'*nfant mortallty "Houever,

lable 6 1ts share in total current e\pendltpre has decreased

’hlle‘jha> F economlc devel—

.and as seen above, 51mllar 1ncreas s vere made by debt charges.

. General admlnlstratlon of Lhe governm nt nachlnery 1nclu51ve

- . . - ,u L I S

of lau and order accounted for apprO\lmately 26% of current

<
z

‘expen Lture and has only sh dwn sllght vaplations over the same

s s

perlod Theglnescapabﬂe po;nt~1s nadcmthat -even though total

_— W % o=
@

lalger pavt oF the 1ncrease ig belng slphoned off to service

oy

=debt and to a lesser e\tent fosterlnH econonlc development

‘ynile the soolal sector recelues less pnf the absolute 1ncreases
throuoh tlme. a : S o A

g

i

14 the case or‘capltal expendltures uhlcn approx¥
lﬂat8¢\3l of total government expendltules 1n the 1966 76
oeri&d, the»economic sector has”rGCeived the largest COntrlbu—g

AN

tions (Table 8).. This: Jector has rGCelved a relatlvely ~

J"Jconstant porportlon of the caprtal cxpcndltures as seen in

s

Tablc 7, vhere 1t approxrmates 89 in. the 1906 76 perloo.-;“ h‘
Houever, very 31gn1F1cant changps occurled 1n the relatlve
part1c1patlon of the 1nd1v1dual components of thls Sec ton.
Mast. notable 1s the phenUMtnal 1ncrease'1n1exoendlture on

central government Uthh in the 1972-76 perlod _Jumped from

GS$ 9 4 mllllon to G El 7. -z mllllon (1 e. 17% and 41% of ‘total

'capltal expendltures respectlvely) This tremendous increase
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.- -has occurred.at the.é%pehse of most of- tnc ot hmr comoonﬂnts

M et

”e\cept Lranaport and cownunlcatlons Uthh ahoued a ﬂodest

abs olute and relaulv 1ncreabex Hope {1973) refers to this

phenomenon of inet asing government presance as "the greatest

structural changt' occurring in Lhe- econamy -during the post-

" The Dubiic préscnce manifests itseif Ln the -
. o

'creatlon of at l;ast 28 publlc corporatlons Uhlch‘gre directly

wvar perils

N

engaged in qpcc1allzed ‘forms. of economlc acL1v1t> \uee Appen-
. N W\

dix 2, and the nationali zed sugar and bauxlte 1ndustrlea.
. . ]
i

BALANCE OF . P YHENTS AND TRADE

2 .

In the séction*on débtiahd'cdrreht:éOVefAment
EYpendltULPS, fcfcrencé Jas made to the importance of capltal
1nfloua from abroad. In Table 9,.ths 1mportanée iﬁ'underu,
llned.by’ﬁhe observationvthatfexgeptAfof the years 1962;6};
Gu;aha has éOHSxétehtly been expenientih& a heg;tivebbdlance
on goods and services ffaded; C‘pﬁtal 'nfldws performed\the
very useful function of bolsﬁerlno thls net draln>on the

coun;rv's reserves, and vere particularly 81qnlf1cant in 1973

vhen the FueL/Tmbort blll rhcreased Slgnlfluantly It'should
bc mentioned that in the 19354-75 period, the deficits on the

current account wvere largyely due to deficits in the services

sector vhere payments for a variety of professional "and businecss
. § ) . .

-a__ggrvices increased td,approximately G $70.millioh - about 7%of
Uﬂ? ut'féctor'cost, thus offsetting the surplus generaled in-
the Herchandisé trade. These persistent deficits have

’ necessitated the insfiégfiahAof raEher rigid foreign exéhaﬁqo

controls.
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."";The'oredpminance/of 6drrcultural andAmrneral”producta:
in. tne export sector 1; ahovn JAn Tablebﬂo by th Fact that
these tvo sectors account for'over 92% of - total'exports Even"
u1th1n theae sectors, there 1s a hrgn degree of concentratlon,
as suoar accouhts tor” ver 75° of total aqucultural products
uhile’bauxite and baux1te products account for over O"f’q.of

ﬂtotaivminerai eXporta. Tradltlonally,;up to the mld 1960 s,
sugar was-the maJO“ export earntr, but ltS domlnance vas @ver—”
taken by bauxite and alumlna exporta lﬂ later years (see

‘“Iable-ll).‘ Though total exoort earhlngs 1ncreased Lhree

'timescfrom;l967‘t0‘i9/5 Taole ll reveals that the _major

v,increase is“due to increased earnlngs resultlng from trebllng

.ot sugar vaiuesdim 19/4 -75 on account of a 51mllar increase tnv
prices‘rather'than increas es.ln quantlty ‘.In.fact of the'
naJor export. products llsted in Table ll only rice shoued any
81gn1f1cant 1ncreases in phy51cal output in the 1974 75

'perlod uhlle the output cF sugar even. decllned prlmarllyuon.
account of labcur unrest | |

| *The 1nescapable Fact is'that the;export sector

around which the entlre Guyanese economy is. bu1lt has atagnated
in terms of ph)Schl output and had 1t not ‘been for ran unprec;-
edented and tran51tory pos 1t1ve terms of trade advantage for
sugar, rice. and baux1to products, in 1974 —75, the entlre f"m
econom) would have been tremendouslv depressed . The 1ndrca;

v“’tlona For the\l976 78 period, in.which the terms‘of trade_

has turnedr‘are}that the-export;sector'has stadnated5-the‘

balance of pavments has deteriorated;'and the foréign”reserves

are at an all-time ﬁow. The resulting.effect on domestic
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Govsimment of Guyana, Quirverly Seat

o

(1975) , External Tradé Report (1972). .
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'spending is for an oversll controctibn with the mcdest levels

o

v . .

of sertlce and consumption to which Whe Gqunese'publlehag”V
| . -

“,btgome accustomed being cerious lv cbrtalled

X .-

Prlor to 1973, consumer- goods formed the ldngbt
o ,.1'

single component of total 1mport“.mult accbunted for aporox-

‘&‘,

‘1maﬁelv 36%, ulih 1ntermed18te andg capltal goods snarino

-

x

acoplox1mately equally in the rest of the total lmports

-Houever, ‘@as seen in Table 10, 1mportatlon o f 1ntermedlate and -

_capltal goodo 1ncreaeed glgnlflcantly in the post—l973 period
]

The hlgh 1mpoht bill for 1ntern 2diate goods to a large extent

reflects the 1ncreased prlces for petroleum and petroleum

products,iwhlle the capltal goods increases are, due ’ pr1nc1pall»

- n

Eto machlnery and transport e9u1pment tonnected vith hvdropouer

developmenc The poor pe %Formance of "the export sect Lon in the

".‘,u“

1976~ 78 period has resulted in reduced capltal and intermediate

«

goods 1mports, with the result that a lot of the BGuipment

pupchased in the 1974 75 period, nov lles 1dl ‘Fhe dbllltv

\.y

; the economy to meet the capltal and 1nlermed1ate goods

requ1n ménts of an ambltluua develOpment progr amme has been.

-

seriously questloned b> Hope, Uav1d and Armotiong (1976) and

N

by many commentetors, and these flgurce would 1nd1cat that
their sbeptlc1em is.not misplaced, iFethe'structural form of
<. the economy memalns unchangead.
o The'destination of Uuyana's exports rcrlects t, a
1large extent, the organlc conncctlon betuecn primary proauc-
tlon in, Guyana and secondary productlon and consumption in the
developed uorld As deplcted in Table 12, the Un: ted Klngdow

]

tne former colonlal maatcr, continues to be the dominant



Quartegly Statistical Digest (1976).

. . v
n =! .
EY i
.  Table 12
Dirccticn of Guvana's Fo-:ion Trade. -
(iillions of Guyana Dollars) Y | .
zk,.;i:' -
| _ Stecling Area | Bellar Area ‘ Qvﬂt ‘
Feriou | Category | Teotall ' , — —— = ‘ th;tf 4
- Total | UK. | c.cle. Other | woeal i U.s.A. | Canada | Other. D¢ torid
31568 | Borts | 229.0 8.1 44.6 1+ 31,3 | 5.2 | 100.41 se.1 | 5073 3.0 38.5
1969 " 252.9 95.2 1 63.2 | 30.1 1.5 1 414.0 1. 60.0 | 497 | .43 | 437,
1970 " 264.8 8.8 ] 49.2 ! 33.6 | 1.3 | 12¢.5 62.9 .| 57.0 7| 9.6 455
1971 s 290.9 1112.1 5 63.5 | 47.0 1.5 ] 123.5] €9.2 42.3 | 12.0 55.1
1972 - " 300.0 P1%6.9 | 93,31 2.0 1.6 F.31.21 €3.9 8.4 8.9 "61.9
1973 " 288.1 | 153.2% 86.4 | 56.7 |~-0.1 77.6 # 49.4 iz.z 7.0 67.2
1974 " 600.0 | 211.8 | 124.3 | 85.4 | .1.2 | 207.5 | 150.4 7.4 29.5 180.7
19752 " §50.0 | 366.7 | 252.4 | 119.9 4.4 } 238,14 191.7 27.5 18.9 245.2
1976 " 684.8 - 183.9 | 110.1 — — 134.0, 18.7 — —
1968 | -Imporgs 0 212.9 | 107.1 | 64.4 | 29.6 | 13.1 66.8 | 4d.4 | 2071 2.3 39.0
1969 | . ¢ 234.4 {120.87 4.6 32.5 | 13.6 71.2 | 4.7 19.5 3.0 42.4
1970 " 266.3 + | 131.8 | 831 37.7 | 11.0 88.7 | 6L.L 24.5 3.1 | 15.3
1971 " 266.0 | 134.6 | -B2.0 | 41.3 | 11.3 [+ ©0.3 !, 66.7 17.0 6.6 41,1
1972 " 297.9 | 154.5 | 90.5| 51.3.71 12.7 90,1] 72.3 | -15.2 2.6 53,3
1973 " 372.5 1189.3°| 94.7 | 82.5. | 12.1 | 114.8% co.2 19.8 4.8 3.4
1574 " 565.0 1 279.¢ | 1316.2 148.2 | 14.7 .| 182.4 | a46.1 28.0 8.3 102.8
19752 " 826.0 | 362.7 | 1729 | 172.8 | 16.2° | 29%.3 | 2577 | 35.1 21.5 149.0
1976 " 927.4 — 213.4 | 208.3 - [ - l 263.9 33.7 | -- —
Trade. . . [ ' : .
1968 1 Balancy | 416.1 | -26.0| -19.8 | | +1.7 | -7.9 | +42.6| +21.7 | +30.2 +0.7 -0.5
1929 " THELDr-Z56 g S1L3 Y 205 [ STN8 ) w0208 #3103 | <2002 | 4103 +1.5
1976 | " -1.5 1 -32.00 -33.2, 0.3 | -9.7 | +40.8| +i.3 | +32.5 +6.5 -0.3
1571 - " 24,9 1 =225 2185 | +5.7 | -9 L w332 42050 w253 +5.4 4.2
1972 " +20.1 2.4 -2.3 1 4107 | -11.1 ~6.9 | -85 -6.3 +6.3 +8.6
1973 " -84.4 | '-46.1, -8.31{ -25.8 [-12.0 | -37.2] -41.8 -7:6 | +12.2 -1.1
1974 " +35.0 | -68.01 +8.1 i ~62.5 [-13.5 | +25.1| 4.3 -0.6 | +21.2 +77.9
19752 " +44.0 +4.0 | +78.5 | +52.9 |-11.6 | -55.2 | -45.0 -7.6 | -2.6 +96.2
11976 " -242.6 — =304 | -98.2f == | - |-129.9 | -20.0 - -—
.,1 Ir.clx.\rjes personad el facts of migrants.
\
2 rrovisicnal.
C.C.C. - Caribbean Cammormiealth Countries.
Source: Bank of Guyana 2nnual Repors (1979); - N .




q
dest mation for Suyana's exporots ( 27%), in particular

o

ugar, vhich vas the backbone of the colonial economy in Guyana.

w

Nexl ip importance is the Unifed Stateﬁ L 20%), vhich buys

’ * ' ) .
glgriificant amouqts of sugar and baux;tc‘products. . The mqjorfﬁ>
of the exports Lo the Caribbean Commonvealth fountries (CCC)
is reprdsented by rice,'ﬁhile Canada princibally bgys bauxite

and alumina.

. #f\Thp United Stat%s has taken 6Vér from the Uniteﬁ
Kingdom.ag the princip;; subﬁl;er df Guyaﬁa{s impdrts ;n the
post-1973 periodni This réflects in iaﬁge part, the
increased imLortafion of éapital eﬁuipment fromﬂthe‘Uﬁifea
States in that perioa. then combined with a shift iﬁ the
destinétion of a part of Guyana's bauxite pfoducts avay from
the U.S. markét, fhis has led to.persispant tfade deficit with
that, country frpmhgy7l except far a smali surplus in 1974, A
similar;reason Lould explain the trade deficit with Canada.
There seemingly Bés aluays been (exqept for énomalous'years
Like_l9?4 and 1975) a trade’deficit vith the Unitéd Kingdom
vhich trgditionally has been Guvana's major traqing partner,
until the Tecent U,S.ﬁdomihénce.  Iﬁports of,coasumer and
capitalbgqods have traditibnally originated from fhe Uu.x.
ané it'cdntinUeé to be a major supplier. |

i N ,
On JUlY}a, 1973, Guyana became a member of the '
Ca}ibbéan Economic Community (CARICGH,, vithin wvhich free traée
exisgs, and around whicH common tarfff barriers wvere created
for‘goudg originating outside of tbe afea. Table 12 sﬁuus

quite clearly that Suyana's trade balance .yith its community.

partners has been 1in deficit since 1973, This deficit is



‘I‘ . .. v. bl S . ‘ - "‘ . ) h . v u ’ ’
prlmarllv held u1th Trlnldad and.Tobago, From uhich Guyana

recelves.asm of 1 S 1mports 01191nat1ng in Bhe reglon The
N e . ) ' N

major part of these 1mpolts is for Fuel Uthh quadrupled in

~

price 1in. l°7). along vith minor amounts of rertlllzers, cement
and Tonsumer durables Guyana' 5 pr1nc1pal e\port'to the'reqion
ls rlce,lfof ‘whrich Trlnldad is the ma;or Duye (’2%}; folloued
by Jamaica {(37%) ln 1976. Fuyapa s lmports From PAPICDH coun-—
tries'increa'ed five tlmes as fast as-ltsitotal lmports from
1968 'to 1972, and vhether it can take/advantageiof the incfeaseo‘
market slzebformed'by the creation of fne tommunlty agreement'
is’large1Y-a function of the:internal organlzatlon of thle
productlve elements in. the Guyanese'economy to make Guyanese
products acceptable and competltlv Trinidad and Tobago and
Jamaica heVe shoved thst the }ndustrial headstart‘whlch they

possessed has created tremendous benefits in the enlarged

community. : B ’

PRICE LEVEL  AND WAGES

B lhe l970's;in Guyana vas marked by increased price
\levels as the period l970 76 sav an average.annual 1ncrease
~in pricés of lO 3%, compared to JUSt under 2% for the 1960—
70 perlod. The major escalatlon lﬂ consumer prices occurreu
in the 1973- 74 perlod uhen the price .index increased by 20
pcrcuntage p01nts, prlmarlly reFlectlng the re“dJu)Lnent:'oF
Lﬁi local economy to higher levels of uorld prlces coupled vith
“the - dramatlc Escalatlon of world 0il prices. The major
1ncrease in’ prlces occurred in the Food and clothlng 1nduery

vhich experlenced 1ncreases averaglng 14 5% per year 1in the

1970- 76 perlod while che hausing industry experienCed'only



”slight'movement ulth an average of 2.5% (see Table 1'3,.
“Regiorally, the rural communltleu nad‘to FaLc higher prices'

than the urban arcas, espec1ally For clothlng and houolng A

T s o e b e

Houever ﬁbod ﬁrlces in the rurﬂl districts uere marglnallv

lover than 'in the urban. centresh

{he data deol ted 1n‘Fable 14 on eatolngs and hours
N i

1

. uorked for the 19/3 76 perlod ﬂndlcate that thf'bauthe

lﬂdUSth pays uages that are conpletely out of  sbep with the

o

reut of the economy An edrller COmprehenlee study by Breuster
(l969,,yshoued that Lhe pre -1950 period was characterized by

a general unlfot;ity‘of vage rates, but that b) 1962

Sighificaht diuergences betueen the baux1te and non-bauxite
vorkers occurred‘ bThic trend seems to have dohtlnued to 1973,
uith'signif yant galns being made .by the se 1ces sector- Vhl|
Quas groulng faster than the 1ndustr1al or agrlcul‘u“al sectors.

Houever, increased mllltancy of union- actlulty in the sugar

1ndustry ha° resulted in 'significant gains to the sugar uorker

~uho 1ncroa ed his- hourly earnings by 55% From 1973 to 1976

The wage rate in. other sectors has grown much slouer, and up

to 19/6 the duallty of 1ncomes per ists between the bauxile '\,
and non-bauxite sector One must 'hduever recall that the = - \. .
sbauxlte 1ndustry employs le than 4% of the- laLuur Forcc, and '\\

it does represent one of thc most productlve dreao in.the

economy, hence the hlgh wage_reprcsented here canngt be

-considered as ceflective of productivity.gevels.ih»the rest

of the economy. ‘ o e ~'“ S S
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PHENT PROSPECTS

of the sta

to thelr S

*summarlled,

there wvas:

(i)

(i1)

(iii)

(iv)

(vi)

(vidi).

o (viidy

The preceeding sections-preeent%d a fFactual acoountlk
te of the uuyanese economy vithout any conmentg ag
1gn1f1eance 10 a detelopment frameuork Briefly
Guyana Uae descr%beo‘as'a country in“unieT

n
A

An uneven populatlon denolty distribution, dlth
over 90% of th populatlon living._ on a rel tlvely
overcrowded coa stal otrlp:'uhlle 85' of- the country
is only partlallv knoun, and relatlvely unlnham ted.
An e\tremely hlgh rate of unemployment and under—

employment partlcularly among the yout ;-

A searc1tv of capltal that is exacerbat d . by Very

'lou rates ofsdomestlc aecomulatlon due to small

average per oapita income levels.

A potentially‘unstable'soeioapolitical environ-
ment eaueediby.racial*divieion}

A domlnante of agrlculture Uthh 1e prlmarlly

conqelned ulth sugar and to a leeeer'exttnt rlce.\
- - 4 ks

A largesmeuaure of productlon for self- conqumptlon
A doniciehoy-of technical knowlaodye.
A large prlmary narrouly based export sector dhth

'dlsplayed extreme 1ncome flUCtUdthHQ.

A low ratip of 1nduatr1al output and employment

“'to total output and employment

(x)

A relatlvely open economy wvith a high import content

£
of consumption and Capttal goods.'

N
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AXd A trade -patlarn uhicn retlects to g large denqree

4

the pre-colonial organic connection cetueen Luyana
and s few large metropolican centres’
(xii® A verv lou absorptive capacity far capital. (David

1969, Hope and David 1974;, and an escalating

national debt. = 3 . o

leen the above charccterlstlco, it becomes very
“simple to cate ecgorize bjyana .88 an underdevelpped Country vhether
underdeyelupment is defined as "...a Fallure to provice accep—

table levels of ll\lﬂg to a large proportlon of & country

¢

populatlon, vith resultlng misery and material depri@ation”

(Kuznets 1954}, or as a country vhich "has good potentdal

'

prospects for u¢1ng more capital or more labour or more

<

avallable natural resourccs, 0T all of these;(to sup‘

present populatlon or a higher level of 1ncome, or” if its

per caplta income level is alfeady faifly high, tc support a

larger population on a not louey levél of livihg”:(Viner 1953,
Or as a country in which Nyint (1953) identifies “underdéveloped-
resources”....and "backvard“pedple"....the lattervmeahiﬁg people

who are "unsuccessful in the economic struggle to earn a
T ) i R
livelihood". 1In Myint's schema, they®are distinct phenomena
L
vhich may or may not coexist, bul when they do, they "agqravate

each other in a vicious circle vhose historical dynamic cannot

be simply treated vithin the framewvork of optimum resource
allocation équested by the underdeveloument approach',

It is equally precise to cateqorlzc Luyana 1in

erms of RostbuVS (l956) "enclave evonom) , uhlch even thaugh'
-0

-

1t manife qts relatlvel) hlgh levels of savings and lnvestment,



Septor vhich Postou see§ aaw

‘grouth,

fifties and Sl\;les vere 1nvaded bv—a plethora of ﬁdeyeldpménﬁ’
. / .

'

dows ot nave anif~sustainu' jrouth becnuse tnhne ingtitubienal,

sdciai; and.ﬁﬁllt&cal £ mighl not be éonsistgnﬁ vith

[N

dewelopmenp.' The enclavc tvpe of economy is essentially export-

orlenueo and - typl” llv does nbt?'

I ot

2 - %‘;", .
Jluh Lhese COﬂC“pthﬂS of uncérdevg&gpm nt,

theorists", each uith'their oun brahd'of solutibn for the
.nl‘ ‘.

1lls of underdeyelopment. - \otable among that era of&develop—
ment theorists, vas Sgnuﬁp er (l949)wh0'def1ned deverpment

i
as "such chahges in economic’lifé as are not forced updn?it

from uvithout but arise by its own initiative from within."
' . [

Hovever, Schumpter's internal generating force was the entre-

preneur, vho used the process of innovation tc achiewve -a goal

]

of private profit. These forces, prdcqss‘and goal wvorked
uailafor the developed Countrieé (DC) 'in their Lrénsitibn,,

q&t dre highly questiomable in their'relovance to ghe.  B f
contemééfary UDC as their socioeﬁoiitibal envi;bnment, coupled.
with.their historical developman are very dJdifferent. Quite
iptuitively UalLichMZl9bé) ideqtified government as the major
Forgg} political.pressure és the prdcess, and a higher standard
of living as the goal that are.opefativc In an underdevu;oped’

country. Uhile development in the UDC cun be considered as

derived (because of its emphasis on consumption), that "of the

' DC is rooted in notions of acquis itiveness and is of an

originating nature {emphasis on producktion). Deﬁivéd,dcvelqp—

ment has traditionally met obstacles in its later.stagés because

[
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of Lthe lack of ssuahgs and other produ tlJe rdctors.‘and Nas

0

logicdlly been accompanicd ay the 1nchq31ng pre sccce'of
gcvcrcmewt uhlcc hopefull) prov1des thc necessaryno gsnizind
ablllﬁv. Lhe incentives for .indpcing savxngs, and the creatlon‘
lof' the social overhead, -thch'afe Neces ssry For development to
;occuc. ThlS in part, expla1ns the gvou1ng prc ence of govern-

-/

UEHep notable bcrks are,those oﬁ,Hirschman and

ment in Lhe Juyanese economy .

Lewvis (1954), wvho stress - need, For promotlon of the

N
~

capitalist sector.in,, rplus labour eccngmies because it 1s
, . - SN

/
that sector vhich #s the major source of the\@av1ngs requ1red

"to foster developman - In thls’gcheme,‘the dvn@m%c ’

4
!

economies of ”leerg;hg bv doing" coupled u1th Lh? exposure,,, o

Wt the SUbal tence sector to never and\ggégsirﬂ hods of ;}

o,

b D
o

praductlon, and he Lr1c5}rng~doun of the proceeds of develop-
ment-from the M lthuslan "enclaves of economlc pr1v1¢ege';
UEGTe respons lb{c for” brlnq1ng the subsistence sectors along.
I't sHouldNBé"poipted out, howvever, that Levis' Capitalist sector

: . c

could be-private ST tHe state, and he doe recoanlze that fHe
ilatter may bc Just as Fq&TﬁREE_LO perform the necessary capltal
accumulation. hls wvill supposcdly lnduce a decrease ‘in the
rank$ of the unemployed in the capitalist, and trsditicnal
sectors,vhere the latec}A and vertical grow?h'of sn"imitative
nature in fhe latter accompanies c\panslon amd greater| labour
~’ absorption in the former. B
“ Contrary to the viewvs of Levis and the proponents
;oF development by "leading secfors”, are a group of economic

theorists who éiew the principal constraint to development in



’ ”
the URC as the. act'tha' externaleeoooomles Lo productive 0 7 o
| _ Cgle R o
: actlslty AT lost to the“svstem. instead of'beihg'ihterhalizeﬂ.n R

"QfDF thra g:oup, urkso (1958) formallzeo the arguments for

%

'3fbuﬁ small markctﬂ characterlstlcall) cannot reap tne full

what is nou consldered:as the phenomehon\of ”balahced'. e

grovth". In this approaoh,vthe'cehtral focua in the .indus-=
oo : , ‘ SR R

trialization process is.the development of a Tange of

&

industries that are cOmplcmentary ih a uertical as vell as a

lateral sehso, as the ecohomles so captured mlghtfhake

1nd1v1dual uneconomic- ehterpr ses, economic withihfa' , ’. i
! ) . « ) '

collectlve programme. <osehstelhfﬂodan‘s (1943 ”blg pu0h”'

theory vieved the probleh Fro' e side of prOdUCthE efflclency

I
|

~where the economles generated due tc grovth vithin the 1hdustrv

o/

““and the growth of other 1hdustr1e° can be captured Nurkse s

approach derlves from the side of defnd as vas neatly captured
in his proposition that "the case for balahced grouth rests
ultimately on the need for a balanced diet.". He emphaslzed

the fact that the sméllisize of the market, coupled withfthe_

" inability of supply to create its own demanu, leaves no recourse"

.

to vclopmeht except through balanced grouth 1n a wide range
of consumables, sNich accord with consumers' preferences and
crgate its own demand. The pFlHLlpdl dlffltultv oF'these

~

‘twvo approaches 1s t-at they assume an unllmlted oupply of capital

and other resourcec which characterlstlcally are absent in

Luyaha and the .average UDC. Secondly as Demav (1965) polhted

2>

N 9

. economies assoiiated with large scale ‘production 1n.mahufac-‘

- . , - Vs
turing, roy the economies associated with administratioen. <,

Prebisch‘(l942), Pinto and Khakal (19/3),

F—
.
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~unk 1 *3), Girvan (1973),-Rreuater and z‘homd';'("‘96”,‘:,

}and a buddlng group ‘ot Latln Amerlcan mﬂd tarlobean economlste'
nave beenplncrea51nglv'concerned w1th'the ohenomenon'or'dependent,

‘underdevelopment whlch'ls prevalent “in Guyana and ‘6ther UDL s.

Thls DhEPOanOn manitests ltaelf in (a) stagnatlon of"

'agrlculture vith 1ncrea31ng fooo 1mporta, Ab)'cincentration of
n'prlmary ommodltles in egports, ey é large foreignfexchange
poill'of lnddatflalizatlon wvhich is exacefbatedeih.some cases -
by"foreign\dominance, and (d) a grOWiHQVﬂiscalhdeot. ASim

depicted in the'case cF’Guyana,Athe e%ternal debt low
. - C
avallabllltv of- domestlc Flnance. and an, uncertaln export
>

sector have Lesulbed in Guyana becoming 1ncrea81ngly 1nserted
1n the orblt of the lndustrlallzed centres, since it needs

-

A*extenslve credlt F30111tles to meet ba81c levels oF government
"aerv1c1ng. | ”

lt muet be:immediatel' re'vgnized that . thia depen—
~dence can take tdo forms as ldentlfled by HcIntyte (1972).

It could be elther structural or Funetlonal ‘ The former 15

dependence which is a dlrect Functlon of151ze and ‘structure of:

' o

_the e_onomy uhlch cannot be helped, uhlle the latter lu due to
=

consc1oua dec151ons wvith respect to the form,'modus operandl,

motlvathonal and attltudlnal norms as determlned by socio~ -

hlstorloal tradltlon, etc., and obVLOquy can be av01ded

by alternative policies. Both of - these are ehldent 1n Guyana,

and havejﬁontrlbuted to 1ts general atate of dependent—' oL

under?myelopment Secondly, 1t\hag become obv1ous that the
Jsubsﬁﬁtutlve 1ndustr1allzatlon, and modernlzatlon of the

1ndU°tr1al centres. as advocated by Prebis ch and Leu1s respectlvely



“have beenrverJ‘unsucce sful rn causlnp real developmenc 1n ff ;;{?k&
Latln Amerlca and che Carlbbean:(G;rvan 1973) v :
o Economlc dependence as” deflned by Brevster“and -
wThomas.\l96/; uho formallzed the concept lst”a lack oF :
capacrty tL manfpulate the opcratlve elements of an.economlc{df\

system”?; It reFlects a SlLUHthﬂ uhere ”there is a urde-andv
;;}gr0u1ng.dlspar1ty beTueen the structureﬂofdemestic demand;l”‘
‘and structure ok domestlc resource use” }_Implled in, the
;.concept ‘is. the notlon that the grouth elements are external
factors, and ‘the lnternal sectors of the economy are un-
. adaptive.’ Hylnt (1951) reccgnlzed the lmportance of. thls
1ﬁphenomenon at an early stage as hc alluded ta the 1nab111ty
: ofrbaCkuard countrles to develop an 1nterconnected productlon
cycle through a properly functlonlng multipller accelerator mech -
anis m;land its effect on_sec&adary'and tertlary rounds of

output employment and g suth in technlcal knouledge fh oE

Naturally, the - 1nherent ass'mptlons for the proper Tunct10n—~
\ -

W

"éilngnof multlpller prlnclﬁﬁﬁhare an elastlc supply af . vorkrng

capltal an elastlc cur@e or’ manufactures, excess capac1ty
'9“ A >

in tonsumptlon goods 1ndu%trles and 1nvoluntary unemploy—.
» i

vment : Notabl),'only the latter is observed lﬂ underdevel—r'u
. _.,@ SR )
oped countrles regardless of thelr s1ze‘

The f0ne901ng demonstrates that a large part of
the development process.was to be accompllshed by lndustrlal—;i
flzatlon, vhether concelved as part oF a process of balanced

S Or unbalanced grouth ﬂof leadlng, lagglng or balanc1ng sector,v

.of of a process of 1mport SUbotltUthn.” Thls'clearly seems -

'_to be the trend observed 1n most economles, as demonstratedi

c




R

\j by Lhenery ¢1'960) wvho Tinds that,industriallzatlon L3 N
. N . ’ ' ‘£ N . . ’ ' .~
p051t1vely correlated with per capita_ income uhich is in

N turo correlated to. the tvpe of lnduaory., Typically, he found”

. l
the maJor “Oumce of-grovth vas, 1n industrial productlon, vhich

. o Uas essent;ally of an 1mport SUbStluUtiOﬂ natore espe01ellv

in 1ntermedlate and capital goods, uhlle<ymport substltutlon .

1

“ip the consumption goods sector ohry contributed marginally

-to grouth ot Specific impoftanoe is Chenefy‘s finding that

country ‘size seemed unlmportent for the deveLopment of services,

\agrrculture3 and for most consumer goode. but it vas extremely :

\ ! i . . ‘ N
.- im&ortant for machlmery, traneport equipment, and intermediate

. products, with lafge sizes favouring the latter. The pattern
bf development,in,Guyana.certéinly reflects emphasis on eervices,

. agriculture and consumer-'goods, as large amounts of public
v . - - . - - o '. [ ) '
spending were seen to ‘be deployed in these areas.
. f N . » .

+ The concept of size as a determinant in economic
cactivity has es senclaily been restricted to microeconomic
cdnsiderations oﬂbmarket organizaetion, and eccnomies 0f scale.

t ! N " . -t . N - . o ’
)\ -, In a macro-sense, it has essentially been restricted to the
. 4 ST o . | }
\ - consequences of size on the direction.and=con8equences
. P -, ) B : . | . < . ’
\ of trade in a Heckscher-0Ohlin framework, and tosthelr

1

ramificakioeﬁ for reglonal 1nteg1atlon efforto on’ the part of
. j
- different’ peoples for uhetevef reason. Very little atten~
ec1on has peen oiaced expllcltly on the size of the natlon as
. - s . i

a deterrent or Stlmulant to gbouth Spec1flcally,reyen ‘less

has beed done on tbe‘effect,of small nation size on the

groth process, and it is on this score that the International

Economic Association conference of 1957 was of tremendous
T . e
Lo :
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|

»

signtficanee. Th:t.gonference,'e)pe 1allv throuan the articy-~

v

/'lation of Svennilson.(l960% established that the ngtion régqrd¥'

Less of its size is an important'economic‘concept’ eSpecially

since national boundarles represent p01ntq of dlscontlnu1tv

]

- whether naturel &phy31cal,or schel} or artificial ’through

deliberate policyj).  Hbwever, it.vas gqnefally egfeedrthat a
natipn that vas ricp'in natural fespurces could'effopd“to‘be |
tsme}ler in terms of it$ poppletien size.than pne vhich wvas ﬁap
vell enpoued, Qitnput euﬁ}efinp from lhe'probleme of 1nedequaﬁe

~market size, and its deleteridus effect on eFficient:produc—

tion. This viev was well advocated by Kuznets (1960} vho v

1
recognlzed that small countrles typrcall) have a narrow economic
~base because small phy31cel‘§Lze by definition vill infer the

probability of a smallef”natbfal~re°ource base, a snaller

e |

mafket, and ‘the pOSSlblllty that comparatlve advantage in
speclialized areas u1ll 1§>all-probablllty be transl ted into.
more intense coneenLratlon on those areas, at the expense of
divpreiflcatlon‘elsewhere.. Kuznet's sfafietleel wopk'led“to
‘the conelpSion that smallerepeuntnies generélly haye'aithhe:
proportionfof their natienal,gneome éenerated_by exporlejofla
limite@ number of products, whiqhthelp to euppoff,aﬂyeryjdivér—
sified range of imports as mas.seen ln Guyana.

The general 1npfe$51on as summarlzed by Robinson
(1960) vas that large olzevpas not a panacea For the soluLlon
~of @ost of - the ills that retard the development process.
Hany small countries, notably the Seandanav1an countries),

and Britain vere able Lo overcome the comstraints of small .size
’ [

.and its negative effect on scale economies via the ‘precarious.

)
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[ . . . S

:avcnué of EXports, and other le}cv‘measures uhicﬁvprou1ded'
ﬁhem‘uitﬁ the dynamic for Sustained groyth; . Thne Confé:encé
r;commended that the sbirif of'GATT be given exprqssion‘in
less restricteq trade’ angd the bdssibiliﬁy'df éet;ing up -
Customs Uniohs'for?the~aist%nct aduantages ofiiarﬁer'sizé.'
. 4f structural changes.uere‘neCESSafyvpr-tne iaf@éff'
underdevéioéed economies és,ﬁyint suggestéd, and for the émali

-

countries (less than 10 milliaon people) asg Kuznets vecommended;
S it vas even more relevant for the economies of’under Five
million Pcople as Demas (1965) 1llustrated, Demas (1965)

must be credited for elucidating some of the Principal relation-

undergdge.stfuchral trahsformatioﬁ and has acquired‘the.éphe
tihuing cépaéity to adapt: ang Eﬁbapply inndvétions”. He i
insists that such a transformation i;lgenérally fol{oued by
an‘ineréase-in Teal income pe{\capita, but that the'porroilary

does not mecessérily hold. Thisg vigu of the tranéformation

can~be easily associated vith the pronouncements of Dowd (1967),

from that of develop%ent as "growth 1s a ﬁuéptitnriQe process
1nvoly1n§ principally the extension oF-an already established "ﬁt
strucﬁur@fgf‘production, vhereas development éuggesté qualitativé‘ §
chéhges: vﬁhe Creation of new economic ahd.non;econpmic strﬁc— "
'thes." Ihe gross figures sayxnothing of Lhé Siructurc,

distribution. lével éf dependenéé 6f:th§ écohomy on its

o / , ‘ . o i
various sectors, nar go thgy S8y anything abogt the future |



prospects of zhe various sectors, and the level of unemplov-

‘ment and underemployment.

" The trahsformation‘of-the‘productioh process as.
defined by Demas 01965)'involves seven.elements which are not

R ' i . \ .. N ' v . ‘
necessarily extlusive.. They are:

(i ‘a decrease;lhgguallsm‘econbmically, geographically,

v

:and sociéii} ;j}i‘
{ii1) reduction of surplu§ lavour and its replacement. :
. 1n more prdcﬂi»je écti'v1tie-s. ‘ R 5 ‘n :
Mﬁ;ii) creation of a nétionél'markef for goods and se;vicés
| 'at‘the'expen$e of the éubsistencé‘se;tgégf 
(iv) increasing the contribution of the secondary and

B 7
tertiary sectors to total output

wvj . the fostering of greater inter-industry linkages and
interdependence - ' ‘ _u.gﬂf
P ‘ o
(vi} decreasing the proportion of nationagl income

spent an- impgcrts and.#®
. BRI J
(vii) the diversification of the economy.

No doubt, Ehese seven eleménts“are;crucial to self-sustaired

grouth uhlch Posensteln Rodan (l96k) dlstlngul hes from sus-

“tained grouth by the fact that the latter is. usually 338001ated

#
vith a significant forelgn aid contrlbutlon,,whlle the former

connotes the idda of a development prOcess that has 1ts own e

1nternal dynamﬁc

These seven elements, hegafively_reéd; are'what

Demas considers as the prinqipal'charadteriStics~df any small,

narrovly=-based, export economy such as Guyahafand'the rest

of the Caribbean, and he stresses the fact tnét'théy are



: ~
-

typically enclave. types uith sateiLitic relatibnsnips e Lhe |
major metropoliten centres. ThlS ldLL 'voncern 1s perhaps
vhat vas foremost in the mrnd of Doud ’19671 vho ‘advocated _
o : _ i o
that, power 1is an essentlal tool for development as the rapid »-
structura} fruanarmatlon that g necessary cannot be accom-.
plishéd uithout the cOmplete control of the peins of government
vhich pover provides. Bne recognizes, of course, that .this is

ot e

8 necessary but not sufficient'condition~For development to =~

occur. -

\ . AdVOCdcy of structural reForm does not 1mply that R
’ N {

all sectors of the economy will bpe assigned new and 1mmedlatc
roles. Rather, it recognizes tndt some sectors of the eeanmy

Q .
espec1all» the tradltlonal eXpoTt sector wvhich is not merely
a leading»une, but the’pivotal growth centre, vill have to ¥
l .

be strengthened S0 tnat the sav1ngo-1nve tment and-Foreign

‘

‘exchange problems can be overcéme. waever, this forced. -
openess. or vhat dclntvre \19/0/ calls “Btructural openees
must be used more as a vehicle in transformation rather than

as an immediate source of income for more consumptlon goods."
Furthermore, as Hckntyre argued, ”fun tlonal openese in terms
: S - :
of monetary and trade pOllClC ', Sulbsidies, tariffs, gquotas
- vt

b
preference ‘etc., must be all concerned vith d4iding the
internai rearrannemenfs_1n4pr0duptron artd the desired drver—
sification. ~
.v Fundamentally, houever, onc must recognize that

<
industrializa atiom, or an) form ot development for that mattc

vill not occur,,unless thn Cllmdte 1s conducive For people to
v o

purtl Cipate u1lllngl) ln the egonomic process. By climate

'



l1s mezant the wvhole gamut of socio-economic Instalulionms uhich

-

feduées the level of'risk-bearinq Sy Private individuals (if

\
)

private sector develoupment is to bé fostereJ),‘and ;hdﬁcés
the: feeling of pommitmént,‘resﬁonSibiliLy and Jnv&lyemenﬁwdf
I 1 Co o | :
tbé:masses {if public sector development is to predbmihateﬁ.
UiVorsifiCatiQn of'thé'production étrUctufo is seen
as‘the solution to the ﬁarroune ss- an& 0verdependence af the
_ecdnomy on a Few produét'lines.l'Thls to a darge e\tPnt uﬂll
mean a policy of. import substltutlve 1noustrlal§78¢10n'whiph
vas seen to be cpnstralned by the size of the market, and the
”hlgh capltél 1nten81ty of the manufacturlng sector wvhich holds
the bost p;oapects For .Creating greater 1nternal llnkages in
»the market It was also seen that import SUbStltUthﬂ in the
\consumptlon goods area_ led to onl» llmlted successﬁpfincipally
because it entailed a,hlgh 1mpo§t conLent of intermediate
'goods; coupled withlsmali‘markebwéize, and the uncompetitive

natqre‘of.these bfbdunté'in"the larger markets vhich verg anvuay

protected by restrlctlve trade practlce Notu1thstand1ng

Dot

,these obv1oug barriers to efflclanL rgsource use, there is a
Fundomental need for generatlng thpse modern‘grouth >ectors,
.uhlch in all probabl'lty u1ll have to be based fqut om the
country's resource,end_ournent‘u and the comparative advantage
‘that this éndowment_creéfes. It may also be neces s;rv.to Nave
them ﬁféfthed by tariffs, subsidies, and other measurés. d
Demas.(l96§) would als; use the non—tradable‘éspect_of some
activities such as the constructlon sector as a major soprcqfﬂ;f

lfor 1nternal propu1510n, 81nce 1t_decreaées the import content

of.domestic,ponSUmptiQn. Secondly, given moves to greater

. . ' . . P



aytonomv ai the monetary institutions, this expenddture apn

“the constridctior sector can .be met by an increase in the money:

supply wvith slignt depreSsents aimed:at-controllfnézknflationary'

- tendencies.‘ gji"_-

The above measures vill" Stlll ultimately be more
éUCCu sful ‘in the largc UUC .as opposeo”to_ he undll UDL, vhich

must, as it seems, engage in an LnduatrlailLatlon process thet

is geared to capture the economles of scale uhlch can only

be achieved lf exports are undertaken Hovever, there are

?

some critical relationshipi wnich,must be'attaﬁned before

this ékbort—oriented industrialization'proceSS'leads to devel-
uooment. The relatlonohlp of wages to product1v1ty becomes of.
‘cruc1al 1mportcnce;‘end may be one of the ,major determlnanto
_in the success or - allJre of the programme (Demas, 1965).

fn deveioped industrial countnies, an increase 'in
money uages will elther cause ;n increase 1in aggre;ate demand
output _and employment ulthout inflatibn and- balance of pay.-
" _ments problems iF\tnere is a situétion of excees capacity; or

it Qill-cause inflation, an balance of paymento problemc if

the economy is fully employeo with the effect on output and
employment belng largely a function of market c‘tructure’ end
tax policies. Increasing money wages 1n a large underdeveloded
economy'wtll lead to inflation and bLalance of pavmentq problems
like the case of-the ncar-full emplo»mtnt Jevelooed economy,
because of.the inelasticity of supply that is oy definition
@ characteristic of an underdeveloped country. Secondly,..

these wage increases may be signal for the ratlondllzatlon

of productlon by 1ntroduc1ng labour -saving de v1ceu, thue '
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exaccrbating the emolo9mont prablem, 'oupie-;ULth the
. Fact that it mitigates aqainat capitai accumdlation, Since a
.iargef part of it will be :pent on consumption goods vith a
hiqh import contont As-long.as the real income/ihcrease_
that this hiohur money uage FaCilitateb is- wutilized For‘import
-substitujion 1nstead of on 1mports, theh the dele terious etfect
on output and employment will be minimized. '

| .‘In_the case of thedgmall underdeveloped eco#omy
wvhose export sec tor is dominant ‘increasing wagee in the
modern sector will have littie OT no inFluence on tne levei

of aomestic prices since the price of tne dominant export
product 1s,determined externaily. The narrounesé oﬂ the

’

production base‘combined with an increasing real income, and

an apen economy Uill result iﬂ*a larger part of the uaie
. HE

increase being tranaFerred aoioad on imports, hence doing

little for relieving the unempiovment and output proolem

Once again 1mport °ub titutive industrial;zation is uarrante

~but this is immediattly conotrained by size. 'vThe onlv vay

out oF these encumberances would seem tocbe “the development ,

of the modern sectors u1th an export orientation, couple
_Uith attempts at increaSing market size by 3etting up trading

=

jblocks, or regional inteqration eFForts. " This latter viev
has been the central theme of Demas) argumert and it is being
vigorously pursued in the Caribbean with the establishment of

a Caribbean Ecpnomic Community which Demas formerly led and

‘of wvhich .Guyana is an active participant. Internally, as

suggested by Seers (1964),'attempts should be made at restricting

‘'wvage rates. ta a level below that of the grovth of exports,



0?

testrictinq profits in produclion for the home market,
increasing tax rates - on companies producing for export,
“and lovering tne,;snare of imparts in domestic production.

L4

.

However, as Demas stressed, anvy policy of vage rcestraint can
anly be defended on the grounds that any such séVinq wildl

~be "investesd pProductively within fhe nationay 2omnomy L
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CHAPTER THREE

THE MINING INDUSTRY, EXCLUSIVE OF BAUXITE = |

toThe mlninq industry, exclusive of bauxiﬁe,'ls
dominated by gold, dlamond and quarr) DTOGUCtb, Uhl h are all’
von oy relatively small- scale mlnlng operatlond. fheir

contrloutlons to the u)P vere QELn to bp mlnlmal in the

'proceedlng secticon, but this doeo not det act from their

historical and contempaorary signiFicancG“to-a Guyana uhich 1is
attempting to shift its FOCUS»&I eccnomic activity to the

hirterland wvhere. these products are located.. These small

enterprises collectively provide employment for a waximum of

3,000 persons,.and though thelr contrlbutlon to GVP is small.

“they have been a significant qource oF ‘the 1mport subs tl—

B -

' iuilon ethlo Uthh is so desirable in any econom) . They have

-

been a squrcekof capital generation, employment, forvard link<

ages and spillover effects, while helping to conserve on

. L3
scarce foreign exchange.

THE SOLD AND DPAHOND IVDU TRYY,

The'Prodﬁétion of QOld ih“tdvana~5as.had 5 UerY
volatlle.hlstory from ite earllcst recordea beglnnlngs.lnvthe
1880' .tQ the present. ‘As deplct d 1n'Fig. 3, thevoverall
trend has been touards a generdl decllne in productlon levels

from the 158,528 ozs. of 1893, with minor periods oF'recovery

in 1938, 1954, and 1975. It is. certalnly qlgnlflgant Lhat the

"periods of reccvery vere ‘a dlrect responoe to higher golu

prices, Uthh arLe,t d the decllnlng‘productlon lcvels -

ébtributable‘to rising costs. Apart'Frpm the long periods
! i . .
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-

. of fi%itv ofmaold,pricee in‘timee.of bi¢155f30st, L he GCPl no
in guldbproductlon in»CuVana is aiso‘retrettive of thel
exhaustlon ~of the rlcher, mare acce851ble dFDOaLtS

'The smallness oF tme golJ 1nduatry lo 1ndlcated tn
Table 15 by the Fact that in the best or tlmes betueen 1955
and 197 5 gold contrlbuted lesa than O % to GDP and less than
1% of eXport_earnlnga, uh le 1te contrlbutlon to government
'ﬁ;rbyenues via royalty, llceneeb etc.; vas’ negllglble. ' . »/
'FRcherthelese, it. does form the‘backbOne of a thr1v1ng jewellety

" industry in which high levels of cruftsmanship have been.

hdeuelpped. As>demonstratad in fable 15, a 51gn1flcant porpor-}f

N
L

tion of the domestic produetioh is utlllzed 1nternally
Qe

+ OF the six mlnlnqbdlstrlcta llsted 1n Table 16 thev
"Mazaruni is currentl) the most 1mportant 1n Guyana s gold out—'
put. The hlstory of gold. 1n Guyqna is replete u1th DEFlOdlC
*shltts lﬂ 1mportance of spec1f1n reg*ons as discove;iee are -
'{made*and publlhlzed Thlb has resulted in numerous tralls;

old uorklngs and abandoned dilapidated shaﬁko lltterlng
jthe Forested hlnterland In many areas, these are: the onlv_

81gns of human occupancv, vhich was controll e d by theqe

depleting resources. ‘ o N S , E

METHUD QF PRODUCT{Oh

| GUp.to i954 when data collection based on method of
pfoductionxwaa dlucontlnued 'allUVlal washing accounted for
'uver 84°% of the gold produccd in Guyana. Dredginq,'which

started about the turn of the 1900's wvas . the next most important -

- .
1

method, and it has grown steadlly t%kbecome the moat | | : //f“

, /
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Table 15
Gold ProductiSn, Export and Royalty
GOLD
Production Export
e - —— . ROYALTY.
Year. 000 ozs G$000 . GS000 G$
ar. A
1955 | 23.8 1406.0 825.5 " 11,383
1956 15.8 957.0 396.8 - 7,908
1957 16.5 991.0 498.7 8,240
1958 17.5 .~ 1047.0 644.5 - 8,750
1959 “3.4 ©188.0 39.4 . 1,724
11960 2.4 S 132.5- -—— 1,206
41961 RS 75.0 0.4 844
11962 1.9 115,07 1.3 954
11963 2.8" 199.0 32x2 1,426
1964 2.1 149.2 - 1,058
11965 2.0 142.1 -— 1,049
(1566 3.0 2131 - 1,524
1967 2.4 170.5 " 18.6 1,289
‘1968 4.0 284.2 ——= 1 2,044
1969 2.1 210.0 - -== 1,052
1970 4.4 572.0. ——- | 2,229
1971 1.4 222.6 ——- 708
11972 4.0 634.7 -—= 2,014
11973 7.6 1206.0 | 298.6 3,776
1974 12.2 3255.0 1791.4 6,120
1975 . 18.0 5471.0 3539.4 0 | 9,127.12
R |

Source: Various files,
: Department

-,

=

i
\

Government of Guyana Mines
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'“v_importént method in the.l970‘s. The maJorlty of the golJ . -

‘currently producec is essentlally a by product of diamond -

|
{

S "
~mining, and-is belng undertakbn pplmarlly in aree& that

3

\
- is leSS‘than QUa,Nand there lé a llmlt to the amount of . o

wep//once dlamond Learlng, but no longer profitable dn thls
7

M
1

/commodlty alone ) Appendlx (30 uhous that up -to 1954 o ,‘7~ o

4 -

7 dredglng accounted for 1G° oF\901d Droduced uhlle 4; end_

&
l% uere attrlbuted to quartz &;nwng and hydreullcklng

[

. ' : . 0.
respectlvely \\ , »K _ S ) 5
T :l ‘ The alluvlal operatfbns uhlch can etlll be seen
throughout Euyana s gold ﬁleld£' are prlmarlly undertaken

by numerous artlsans better &n@vn as- "POTRW@CkerS" in '9‘ ’

, Gu)anar They typlcallv use one of Flve methods to mine the
¢

s
1

gold; the most lmportant be1ng the "“Tam and Chest”, Uthh

'tls essentlally a long ton slu&cc u1th ]on01tud1nal rlffles,

il B v

‘4 screen and a contalner. The Other four methods are a4

varlants of ~the Tom -and Cheau and these are: _ ‘ . ,‘ §~~

(1) Uarrlor - Contalnlng perpendlcular checxs and
. ] BN ] ) 2

Q‘ : ESpeolallY goad for uork on sand. e

K
, A

(ii, = Scrambler - bas1cally a Uarrlor vith cros oheoks,
) [ | vy

. but made of“a 1ocal uood the'Baremali

v' 0 . . N Sk\ln‘ 'I. o ’ . , . .

cdii) ‘Bragetesh7¥ a grOUnd sluloe ulth uooden Checka

at an acute andle to the ground

v

(iv) Ground Slulce ~ like a’ Bragatash, byt vith verticelh .
: . . : : .

\uoodEn Checks ..

"~ b : (

TVplcally, these alluVIQl operatlonS require hlgh grade

-,

dep051€a, becaUSe thc recovery efﬁ&clency of these methods

|

. “
2 T ; '!
‘ . : . ’ N t ! §
. . L . .

° | S . . 4



‘throughput vhich s 2, 3 or 4-man operation .can. mueter

They are characteristically‘adapted to mining relatlvely

N i

. co@arse grains of gold anG ate notorlously 1ncapawle

t‘of handllng the finec: gralned‘ ofteh-tlmes platv gold that

- - \

is. so commqn in Cuvana(goldfielda. The net result s that
thHese a'luv1al operatlons, vhich to al lnteﬂte.are artlsanal.
in ‘nature, are charatterlzed by hlgh gradlng " Bucket- llne
dredg1ng has heeﬂ'able to offset the small ttrcuvhput of

theé other methods but it involves langer capital reeources,’i

-

vhich are not avallable to the average mlner, coupled-ULth

the Fact that larger mlnerallzed areas w1ll be requ1red to

5,

amortlse these expengltures.

’ 4 -

Hydraullcklng vas introduce@ in.Guvana-at the turh
of the'c entury, and it has only been used for shdrt perlods
Tvplealkﬁ, ‘it wvorks relatlvely well For the more proximal,
eluv1al deposits which are generally of much - larger dlmen51ons_
than the pecket llke alluv1al ones, $lnce:larger volumes

- of wvaste must be extracted, this requires a degree of '
. 1 - . ' , ) ‘ ot . :
hechanlzation (pumps, monitor, etc.), that cannot be

_afforded'by theetnadltional porknocker. The government'

‘Tecent acqu151tlon of equrpﬁent For hydrauchklng experlﬂents

ry

‘Amay result in, thls method being used moTe exten51vely,

hence 1ncre881ng the opportunlty For tapplng Lhe large,
4 - . L
lou grade eluvial sources.y o ’ , : (/u

A Ouartz mllllng, aS can.be seen in Apdehdlxﬂ(3

s has%&een attempted on a ﬂangE\scale at liFSt twice 1n Guyana.

| In this method the aurlFerOUb quartz lode lS mlﬂed crushed,
e .

jand-the gold ds separated : This 1s-normally a Comglex



uo@rationVoequring some degfee of mechanrcal'"ophistioatioh,.
hence it ia o‘stly. However, the local porknocker has been
able to hlgh grade rich quartz veins by means of a "dinkie",
Uthh is ess ntlally a crude stamp mlll uelng the b831c
‘prlnt;ples of leveés and mechanlca7 advantageﬂl Lode mlnlng
an aiscale that can 51gn1r1cantlv affect gold ouLput is
absent in Guyamia, and.at could be an 1mportant area for
Vuovernment attcntlon as u1ll oeideveloped.Ln Chapter 73
In Lhapter 2 it vas: otated that seasonal varlatlons
uere a 81gnlflcant determlnant of agrlcultural output 'as |
vell as the pcrlods of geologlc lnvestlgatlon. Appendik.
4 and the v1sually fltted durve 1n Flgure {4 ) demonstrate

/
that gold productlon from L955 to 1975 describes a/monZ%ly

tlonLv’

pat rn that paLallels quilte LlOoFly he eeasonal varis
in Guyana The vet seasons aré characterlzed by a drop in | AL.
gold productlop, and future attempts bv govCrnnent atQ j,f\

sponaorlng gold producflon shoulo actlyely cons1der methods
that can counter the depre351ng lmfluence of the: ralny",

seaeon. ;\is u1ll certalniy help in SLaDlllZlng,CO some

.‘ . -

degree 1ncomes, revenue and output 1n the 1ndustry, .as has

'been accompllshed in the allUV1al oporatlons of Slerra

Leone (UiN. 1972). N L

n | : "
, An attempt was made by_the'aughor in the'éummeq

of 1975 *- ﬁotérmihe'ihe cost anﬂ inho”o stovckyra of the ™
gold 1ndustry ‘as. it uas then constltuted To this: end,
the questlonnaire N \ppendlx ( uas~desighed apd LnterVLéh

S i | vasdesigned apa

wvere conducted. Since:.a dlspropo:tiOnately laqgerA noportlon
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\_A, . . . . \ R . : Vel
of the_gblo.proouced-l: buyana,uav-‘:~dre4g1nﬂ'3pelatldns o

in the Haaarunl Rlver, tventy 51\ of the operators,v?

‘“espec1ally From the then opened part oF the Indlan Peservatlon

uer7 1nterv1eved

The results are summarlzed in Tables l7a and l/b

N

and they generally coqflrm the u1dely held v1eu that thls |

W

sectlon of the Mazarun1 River is uell endowed Ulth gold
'resources at the prlces 1nd1cated It does reueal alsolﬂﬁ‘d'
that over short dlstances, the amount of recoveredﬂgoid

varled sxgnlflcantly “ The hlgh 1ncone stream vas, based on’

.

" the returns of three operators over a one month perlod

vhlle the medium return 1s the average of the 26 operators

o

canvassed and it Was computed on the assumptlon that on
average, one pennyuelght of gold 1s recovered ‘for - each of
f‘-lngh dredge dr;&en oy

ow return represented

s1xty cubic yards processed

‘ﬂa 70 h. p motor in each daﬂﬁ; T"e_

' the operator ] estlmate of the mlclmum amount of 'gold uhlch

‘ S

4

*vould 1nduce hlm to emaln in a s ec1f1c locatlon.
;5 P

An 1nterest1ng Feature of th, "t'lons' is the
”Fact that varlable costs (in thls case ‘taken to be essentlallv

composed of fuel and Food% is 9&% of the per dlem cost of S

‘the operatlon.; Fuel alone accounts For 67m of uorklng costs;
vand 1t§ shortage is. one of the most severe bottlenecks in.

fthe operatlon. It is not uncommon For an operatlon to be j-

shut dovn For veeks,'s’mply because fuel cannot be brought

wla

'1n suff1c1ent amounts by the Government-operated Fuyana ’ ;,&f“

bdAlrvays Corporatlon Uhen thls Fact 1s taken lnto account

pthe annual 1ncome of the mlners 1;\no way reflects the large f,?}ffd

PRI



73

| Table l7(a) 

Income a_tern ‘or'Dredcinq‘Opétaticns ' ‘ Lo

- GuyanaiDollafs_

X

6 84 ozs /day
$2052- ﬁ/aay%
$ 310 /day+
$1742 - /day
$.958- /day
$-783 . /day
'$.130.  Jday’

- Gold Recovery
. Value at G$300/oz" o - )
" Less Cgst . SRR et
- Net Indgme o oL
Sponsors Share (55%) S
6. Workers" Sbarej(45%).‘ Co e
- ~Avg.: Worker Share ‘

Medium o },W
.iozs /day
900+ /day -
310 - .- /day
2590 /day
324.50 /day
265.50 /day
44.25 /dsy

. Gold RGCOVery L

- Value at'G$300/07 (

Less Cost n
Net Income -

. Sponsor's Sharr'(S

. 6 Workers'' Sharée (:

Avg.. Worker Share

:) ' '>'
51). B

S wn e

ﬁ/
SN A D0 't

T T T RO

'mM¢WQm~

- Low o
L Beoo T

' ;Gold Pecoverv ST T

" Value, at GSJOO/OZ BEERCER
. Less Cost. i S
S Net Income'f;f .

© ‘Sponsor's share (55%) ‘s .. s
' - . 6 Workers' share (45%) . - K
o Avg. Worker Share - B '

.52 ozs/day

450( . /day .

3100 “/dav .o

140‘1“'. /day
77;';”/dayi,*f
63 /day - T L
10. 50 /dayi‘“j_j e

S i

,‘,1f$ée.tabléul7b’quﬂﬁbmeSitidh. o , ;7'fN,d'




~“Table 17(b)"

attern for Dredging Operations

GuyanalDollars
NS

Total cost ‘or 6" Dredge 70 HP Motor 7 = 530,000

Assuﬂe Sa§r stralgnu line ueprec1aL*Od
Fixed Cost fk6ﬂ days)
FPixed Cost

- *l Fusl Ccost x”
2 Food Cost .-

Total Cost_ . "‘r;f

$ 6,000
. 23
209
78

e

s 7 310

/year

/day ©
/day

/day
/day

X ‘A 6™ Dredgg driven by a- 70 yp Motor uses up about

39 gals. of fuel” per day. - 8

‘Cost for 45 gals. fuel- (1 .drum) is $24O 70 - of Mthh

‘transport cogf by Guyana “&Luavs Corpqraglon 1s $138 OO

. (1 e. 580'of the fuel coot)

" For team of 6 pers\hs. o

s

N7
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Y

;-magnlthdes that the dall) Flgures uould mely ;Uhen Fuelf

o must be obtalned bybother prlvate sources, “it can cost up

to $300 per drum of 45 gallons 1nstead of the

A

Tustomarv "

$240.,vhen the government fac111ty lS used Vlctuals in

?hese 1nterlor locatlons are- partlcularly exp nsive, -

rg;aectlng, oF course, the great transport costs 1nvolved
_;g , ’ \The survey revealed that 96 'of the operators

'malmtalned coastal homes, and they typlcally have been 1niw
g

fthe act1v1ty in excess of elght years, though in. a discon-

.\ 13 -
ﬁlnous manner.v Typlcally, a team of six. makes up ‘a dredging

‘crev, composed of tvo divers, dlver Foreman” one cook and
' Vv

r .
L .

one mechanlc, w1th each being a partner in. the operatlon,f

sharlng the net revenues of the operatlon in a predetermined
1

~
‘ manher.- E\;ty percentkpf the,operatlons wvere spo}sored by

1l

tan 1nact1ve promoter (backer), vho typlcall> clainms 40% to'
. 60% of the net revenues as hlS share.f It vVas- noted that

55§/yas a common flgure and the wealthlest of the group of
sponsors opted for the h1gher 0% share, whlle the Flnanc1allv

smaller sponsors opted for 45 to 35%.
operatlon uag self flnanced ,the_worker—bOSS'Opts for a
cl ‘ o S

jshaller share.- 1nvarlably 45m. Assuming_a ?5%

7Iyprcally, wvhen “the

)

L > 2
share for ,“_”

the source of the capltal then the- remalnlng 45% is spllt I .fQ§

”’amongst the rest of the team wvith each dlver obtalnlng lOu, - .
. . N .

ﬂ:the cook m, the mechanlc Sm, and the dlvcr Foreman lS

Notable, vas the v1rtual absence of the banks, FlnanCLal

1ntermed1arles, and government as sources oF ﬁdnance
. , . l

Also of lnterest is the Fact that on aVerage over a 10- year

o

'1nterval most operators thought thelr annual 1ncome vas

A
- ;

A




B

.

beos Lhan " HJOOO though one cancexpeclt a carrilaoin measure
of underscatfment of 1hcome. the G $3000 - G $5000 ranﬂe
seems'ref%ectlve af averaqo annual 1ncomea, vhich in some

cases have to be supplemented JV other sources of income;“
particularly Farmlno on a small scale. The'vounq-men‘en
the dreoalng aper atlons uaually Join thL Fdﬁk° of the, unem-

" ployed when they return to the-coact

Mhile the river- dredq1ng operatlonf have been able -

L4

-e fo atteacf young men, pdrtlcularlylas leers;fthéfalluQialg
ﬁ.lepd”opetatiohb are replete withJen aglﬁg group of "pork-
_nockers". At Kamarang, an embittered and thtlle group of
'azout ‘hlrtv alluv1al mlners, vho had. not varked fer aoout
tvao bonths, told many'storles of the*r plight, uhlle |
blamlng qovcrnment te a large e><ten\L For the high food
prlceQ, the Qhortageq,.the'non-aeailabil;ty ¢f transport,
etc.v nll of Xhese meh m-the true mould'oflthe'prospector,
vere all.certaln that their silver 1iping reStéd*Qith that
next trip unto their claiéé} Houever, an.andlyqls of the'
eeturns given by tuelve uf th?m vho found it’povqible to

usrn.proucd ﬁhdt a hmeager. exJoLence is the norm for theoe

’

small miners.

Un averayge, the small miner rceovora dpplO\lmdtcl) one

LI

cunge ef'@old per veek. At 0 $500 per oun(e, he thea oarn° a

ITOSS anome of -G $300. . His net 1ncomc 1s awproxlmatelv

[

$158 per’ ueek since he.fncuf' average costs of about $l4

_,epegeueek ;rompeseg\ev Follou ah:‘
'," : Plcks, Qhovnls, a smail pump,xetc."ﬁ ‘\‘,$200 .

B glv1ng Per ueek COat For 5 yrs at 3%



Per week cost for . tood.

Per wkek cost for fuel

‘_Tolal’Cost Per ileek

~

o

It sheuld be noted that a five- year depre01atlon for! hlS .

capltal ouLlay‘ls relatlvely long, as it is not-unusual For

hlm to take a break beFore this perlod hence his DOtcﬂtlal

v

77

"backe wvould insist on hlgher rates ot recovery.. Secondly, N

his Food and Fuel are 1nvarlably supplled by the local '«

-merchant qu contracts to buy a portlon, if not . all, of»the

'Eold at prices well below the g01ng rate elseuhere, hence

his net . return,ls extremely small.
borne in mind that the net income of $158. has to be shared

between two partners, if ‘not  more.

It shouuld also'oe

\

The dlstrlbutlon of claims presented irf Table 18

reveals an overuhelmlng concentrwtlon af claims.for the

'mlnlng of precious stones. However,'as can be seen fraom:

‘the comparltlve deta for l9c>,‘l970 and 1975,

absolute number of clalms for the mlnlng of pre01ous stones

_has decreased bfﬁabout 50 From l9oS to l970 This trend

»_?lS Found 1n the maJorlty of’ categorles of elaim holders B

"Wlth diffeTtent numbers of" clalms.

operatdons is 1nd1cated by Lhe fact that 97°, 88%, 87% and_'

.\‘

The smallness of the

.lDO° of Lhe{clalm holders For "Preeiocus Stones”'.”Plver

Locatlon”f

Gold", and "Gold and Prec1ouo Stones"

respectlvely, have less than lD(clalms. However, in 1970

rand l975 the holders of more t%ﬁ

C e

n lO clalms accounted for

4B and 33°lrespect1vely of the total gold produced 1n h

Vs

Voot
b
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"~g»throughout the’ 1955 75 perlod as: dlsplayed in. Table 20.

H?E:and cg@ta&nerj- rithe Flner gravel(sand Thls flner

o 79
'a‘ n,? *.J;If{'”" C
'GUyana.‘ The reuorklng of Formerly dlamondlferous areas For
gold is reFleoted in the absolute, though modest lﬂCanSB~

of. the number of cﬁalms taken For "Gohd“‘:””old and’ P“ECLOUSH
’Stores” _and ”Plver Locatlon” g alm1larly, the lerger

1nte¢est dlsplayed in 1975 For»"Rlver Locatlon” clalms,

reFlect the 1ncrea51ng use of the dredge 1n Amerlndlan Reserve

areas Formerly closed to mlnlng act1v1ty. Appendlx (6) e

‘,further demonstratea the p01nt that From ﬂ965 to 19/5 h,
’ Mazarunl mlnlng dlStrlCt was the prlnCLpal.;rea of lnterest
vfor gold and dlamond seekers . "éy |

| | SDlamond proouctlon as so en in Table 19 bontrlbuted
one~ tenth of a percent to GDP and less than tuo tenths ormt’
"a percent tototalexportearnlngs in 1975 The absolute"

71evel of output has varled through the years, but dxsplays

an overuhelmlng contrlbutlon by the Mazarunl dlstrlcts r:tf' |

hAbout 60% oF the dLaands produced 1n Gu»ana are af gém R L

i R

quallty, whlle the remalnlng QOW Flnds appllcatlon 1n -

ndusgrlal uses - It is also ev1dent ﬂrom Table 19 that ‘a ' t.tl@

.materlal ‘s thﬁu p'ssed through a. serles of 31eves by a

/ :.‘?

f@process oF agltatrbnvcalled "Jlgglng”' and'the dlamonds’:ft




Cofiess | 29l0 | Prizsa | 1333

e |1967 1Y 9704 | 5392 S 6142,

._Tab;e¥19'

Diamond Production, Export and Rovalty:
‘ s i 5 .

DIAMOND

{\‘ . Preduction S Export. |-
\ - o -

Emglish | . R | - ROYALTY
800 - | o0 o T Tes

|Year. | .carat [ Gspoo.| cs6oo e ,;“__"“ :

21,200 -

14,500
14,150

16,100

1955 .. 42.4 | 5 1764 .| 1345,

1957 1. - 28.3- | . 1308 13@1
Ti9ss 232,20 1713615 4 1384
11958 0 .60.7 03012 | 3026,
1260 1 98.3 . -5043 - 4733,
11961 '10Q 70 %627 | ‘5134,
1962 v -.97.4 | 4013 3706.
1963 | 197.2 3941 3531.
pleea | o187.0 . 3843 . 4773,
119650 110.0 5355 | " 5577.
1966 |- 90.5 .| 4927 | “so8.

e

» e

c>u7bknuyocn¢.m.>ro;JQ;D\Josm

49,720
54,937

97,400

© 66,300
. 50,225
-59,549

| 1 46,703
1972 1 48.7 | | 2039 || 1828.6 -f 48.700

1968 o 66.3- v 6330 | 47s0.
11969 [ 49.3 . 4140. | 3798,
1970 ] - 61.1 - 3876 3232.
1971 0 47.2 0 | 2974 | 2474,

1973 k5205 | 2982 | 302209 52,500

43974 F 2002 | agin ©1798.2 29,200
2975 - | 20:27 | 1254 1226.6 | "20,200 _

)

. Source: Varlous fllCu, Govelnment of Guyana Mlnes

e 'm, Degirtmcnt i : e o
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IL 1; extremeiy d;Fchult to assess the level of
emoloymenb Ln the golH and dlamond lndUotTY} as no&récords
 are kept\for thls purpOse,’eltheD af a-cegtral qoverﬂment

leveﬂ or at a distritL:Level 'nderstandably,,fhesn records

‘
[N

Cwould hdve to be updatld qultﬁ‘redL¢arlv? ’fhe';ery,moﬁlié
prospe tor'miner moves to the next ”shout” | \OnethelOSb,

it must b$F;eCOgﬂlZEd tht planhlnn for the mlnelal ifidustry
as Ulll be dlscussed in the nexL Jecplon, must take tpgni—
zance of the number oF people who uouid,be_affected; -It_
vas déc1ded that a. prox» had to_be used to estimate the
level of employmenty. chourse was taken to the revenue
files df‘the Hlnes Deparfmént espepially those relating.fd
licensing;' It was then a simple matter of dividing the
revénue for each categorv by Lhe unit cost of that categdfy
to determlng the.qugnt;ties ithlveﬂ.‘ hf the Tour calearies
.listed in Table 21, categuries 1 LNd 4 di.e. thé aumber of
prospecting licences:and mikint p%jvileges ,vould best give
thaﬁ estimafe. As explalneo ln the footnpto of that Lable
some -double counting is ln8\ltdble as holders of prospecLors
vllcences may also be ass1gned mlnlng Privileges for another
person's claims., 1owevér,‘thcre are also warkers uho.possess
neither prospecting licences, nor have a m£n1rg OFl\lngP
Categhries 2 and 3 deallng u1th the actual claims are
unacc:gtéble, as. ve saw in Table 19 Lhat one person can

hold moro thér one claim, uhile not wvorking anv of Lhom.

The computations shou Lhal the unorganized gold and diamond

industry is a po}entrél.source of employgent for aboutl
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ORGANTZATTONAL STRUCTURE -

‘1nzlv1dual self emplo»ed artlsan to the pald employee

VIn

The organizafional sL“uctUre of tﬁe3non—bauxite
mining 1ndustrv in Guvana runs Lhe gamut of forms From the»
ermedlate betueen these extremes are JOlnt ventures elther
at an.arc1sanal or more advaneed level, and a system‘or

leasing or tfibuting:'_Typically;;quarrving,+to-be described

N

next, emplqyswbaid labour, uhllelthe .gold and dlamond opera—

'w (s

’thﬂS are:represented bv an admlxture of one man entitiesy

JOlnL ventures and trlbutlng Not to be overlooked is the .

role oF some stoLekeeperQ uho behave as. the 018851cal ' .

grubstakers by prov1d1ng ratlons, etc.;’to the prospector °

in return For a. major share 1n the proceeds of his. Flnds.

It 1s‘apparent that the above organizational"

:J

structure 15 a dlrect reapdnse to tne flnEﬁClal needs-of

the: 1nductrv uhlch apart from Lhe altlsanal iorms 1nVolve

1

.large expendltures of capital. 1n an area of great geologlc

-and'FlnanCLal rlsks. In;theumore advanced organlzatlonal

forms, twvo pf1n01pal sources of finance can be 1dent1f1ed

One can elther sell the prospect to a better flnanc1all\

equigped concern uhile maintaining an 1nterest via royalty,

etc., or one can commlt conuractually fuLure produc*lon

v

as collateral, for development funds as practlsed extensively

in Australian and Malaysian mineral development (U.N. 1972).

Both features will be analyzed-fully in later eections, as

1Ehey pertain to large scale mineral development.

“+

%

P
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The pr ceedlno scctlons on the 3old and dlamond
lndustrv revealed that thls sector 1s pervaded oy small-'_ t

sc le'ooera ons,_vhvch contrlbute nfhlmalls to GL., ¢hcome'm

) . . s

‘and export earnlngs, but vhlch posslblv have some “adv.ag

- .

'&:oﬁ 1nv151ble splllover beneflts.‘ Aumltt le, 1f Lhese
"operatlons are alloued to flourlsh theVl<Nld]dlﬂ the natural

resou ce 1nventor> efnoft 51nce more areas Ulll be brought

}under closer scrutlny , A‘ﬁ@flhltP galn 1n explqratlon

¢ w'-- B “

J‘effort at the artlsanal level 1s the Fact that 1t 1s not

constralned by capltal vhlle the scale of thelr operatlons

permlt snall tracts to be 1ntensely covered S .“['j”.“

The questlon must be posed uhethdr Guyana is

'fadequatelv deplov1ng her resources by u31ng he organlzatlonal

Forms llsted above.. Une must 1mmedlately take \cog nllance

k]

N3

“the fa -t tnat small ale enterorises as observed 1n

) L

ﬁthe,goldgand dlamondxindustry are rldlculously notorlous
"tor‘the phenomenon o¢ high- gradlng a deposrt hence;reduc1ng,
thevaverageagrade of a potentlally larger dep031t cn which

scale economles may permlt profltable operatlons of a- long

G “a

duratlon. Added to thls feature, 1ls tho noted poor recoven>

of the relatlvely unsophlstlcated mlnlng methods, hence
llterall) uastlng a good dcp031t. As exempllfled at Honey'

é \ .
Carp Gold Flelds uhere the JovernmenL ran the hydraullcklng e

experlments (Loncke,l975 , .t he small scale miner can*tie
up potentrally larger exer01ses, 1f in fact the mlncrs are‘ ,h”

‘not dlsposed to coopcratlnq ulth the laroer concern. One : lgﬁé

w
?

cannot overlook the -act thet no soclal security is extended

-



b

'alluded to 1n a orevrous sectlonw'and }t obv1ously.

-

ato[thisi

1ncent1ve For permanence in therr pperatlonotaln terms‘o»”"*'

IRUETI ' In the spec1flc case oF Guyana uhere rncreased

'a"nfvt__hing more than the proper maﬁe'nan-oe‘of his' claimi"-"‘f

Famlly settlemen }ialnCG 50r1al serv1cee are neqilolbl
. - . . .' . ’.v
vas ©

in thesemareas._ Tne seasonal nature of productlon“

‘ oy

< e y

'over uhlch”wﬁ

1nstaolllty 1n lncome, uhrle bne great*
: N

in the buvanese raln Forest .certalnly mltlgates agalnst

/ . i : N B K . s EL

i . . | P . . B . . . v

Vallj:oﬂle.M1nrug;. R A R .

, Do i L .‘_'.

v
4"

rewenues, inqome, and employment expan51on are stated

H

pollcy obgectlves,‘the recommendatlon of the contlnuance

N . . o

oF the exnstlng system, partltularlv in the gold and, olamond

1ndustr) is- hlghlv questlonable. It 'is a Fact that some

S

depOSltS by v1rtue of thelr nature of - oncurrence, locatron.

-

. : N v -
cand other parametifs, are onlv amenable to small SLale .--ﬁ_~

*mlnlng : Appendlx 7 documents the mine ral comnodltles uhrch

are so dlsposed HOULVEP, the decllnlng performance of
. B S , .

the 1ndustry crles out For better organlzatlon,_greaterf

flnan01al 1rputu,, nd the need to capture the economies/of7§§

scale‘of 1arger than currently Functlonal operatlona.
Uhlle trlbutlng is an organlzatlonal form: uhlch

lmpll s that large tracta of land are avallable to a more

Avx

flnanc1ally capable ouner of_the mlneral rlghts) henceﬁ'

~

coupterlng the dlseconomles caused b\ fr!'mentatlon, thHe o

uav it. Functlons 1n Guyana is tantamount to usury.¢ The laus

..\ . e
do not requlre the prlvate 1easor.to commlt himself- to ‘
q ‘ - > BT

N «

:\boundaries (MiningbAct 1973) When the vord gets out that

.- PR



aﬂfarﬁé"s i lntcrest (ln part ﬂromfthelﬁorkfof"

Lo
o

urveve), the Flnan01all"capable acouLIe large_fff”;;

v,

‘ptracte oF-land vhlch n1ther become 1mmob :lzec or are nade

‘

ffavallable at a prlce to the‘lesSee*whofmust~car$Vpout-the“;

L P'

%xploratlon functlon,:and stlll share hls proceeds u;th the |

K el
leasor. In the context of a; socrallst Guvana,_the pracb1c;ﬁ‘
' : B B

should.be stopped 1nmed1ately,,as non Functlonal occupatlon““
R .

of land should be Frouned onni It can be argted asiln@]b

Chapter 8 that the government should be the sole leasor,

el

gifof land uhlch it admlnlsters in trust For 1ts c1t12enrv"

>

) s

The co operatlve form Gf organlzatlon 1mmed1atelyj

\

'tt“suggests ltself ‘in a Guyanese context '1f small scale mlnlng

5‘5 to be undertaken on account of characterletlcs lnherent

4 PAp——

. v

l-flnﬂthk ‘ep051ts.r It has the advantage oF greater flnanclal

-

»

-
:

S

Lseta;Llarcer number of parf1c1pants, reductlon of’lndlvldualﬂx

risks, uhlle hav1ng the potentlal or generatlng the sense

Ly

. of cannucltyuunlch is’ 5o necesSar\ for. permcnent settlements.

It has,been argued by Barron (1998) tha t the larger but

.

h«materlal,”etc., that nuet be processed and that Lhese

'”:“1llfcome.. The co- operatlve seems to flt the>requ1rement

qu1te uell and vlll be~very con51stent Mlth the co- operatlve‘

*

n

ethlc that is. a cornerstone of the government s polltlcal
and cconomlc pollcy Valuable co- ooeratlve experlenccs in

m1n1ng can be derlved from the Tlpuanl gold placer deposrts,p



of

'fﬁahﬁfthe'vefy'succeasful OFLo
SRR Y ) .
ﬁ~1n ,he pr@ductlon or lead/ZLno at Tafllaet‘ and‘

L0

ahcanesev

f}at Uuarzazate (U.N 19725 The 1dea of the ol uparatlve

- also“getsﬂrxd:of the d‘StthfUl form oF trlbutrno as 1t 10'

\ .

‘fﬁjpractused in Guyana. b\;,;v Q;i

v

Ihe p01n& 1s reemphablzed that thetminihg“dhdustr95~

as; presently COnstltuted cannot approprlateathe’economies ’

Ufattendant to large scale productlon -1t can be argued that
changlng the organlzaﬁlonal form, by 1nqt1tut1hg of co-
ST : ' .
'“operatlves in uhlch exlstlng mlners would be 1ncorporated

Du1ll ln 'some- measure allev1ate thls problem, uhlle maklng.

.lerger contrlbutions Lo the lOCdl economy Houever,'thisv

\
3

the51s also argues that the qulck breakthrou A uhlcn GU)SDd
. needs to put 1t flrmly on the road to real d velopﬂent,

u111 only be achl ved by operatloms uhoae scale is much

'-1argertthah currently ex1stkrn the non- bau\ite sectarl - The‘

[

:eubsequent'chapters afe,gearedﬂpr1nc1paLly_to investigating

this alterhative;‘

QUARRY PRODUCTS

,/

ﬂln\l976,_the eFfthiue'demahd<for quarry, K products

was,esUYUOO‘toné, and thie.wae_expected to be increased to
7800 000 tons. by 197 8. This”entire-nome demand vas to’be

met.by domestlc pro ctlon from the ex1st1ng five quarrlee

ﬁand poos1bly From tuo ore to bede lopcd 1tItabu and Port

"Kartuma. The 1nab111ty of present supply to meet the current

~and projected requ1rements is underllneq_by the fact that

.-
t

mlnﬂqg co Up”'*‘xh"“r”(‘c 'j';“ranzanla W

Worocco uh;ch areﬁlnvolved_.-

o A .



S . LT R . - : . o o
"in 1923,.uhicn;uas a-g00d yvear for guartv cutput, the existirg
‘ ’;,'\I 7>. Lt g .. b ! ) A ‘ o . : )
facilities produced only - 202,000 .tons 0f stone products.,
The‘ccmposition of this . total. is as follous: .

»

T . )Teperu 108,791 tons .
. o ‘ o Yo L : .
Govern#entiuf.ﬁuyana‘ o
’ h YHMakouria 55,748 tons o
» | , T
B : . T )St. Mary's 90,900 tons- o
Toolsie Persaud Ltd.t 2 ' " 8 '
0 « . ' 7 . ¥ ) )
_ AP ~ )Big Hcpe 14,920 tons ,
R 4 . ' . o . R .
Barépara_Quérries_Ltd.')Honkey Jump 32,180 tonk
S \ | R |
TOT AL 302,269 tohs
) E
The net result of thése'Facts,is'that st0ne availability h

poﬁed a sefious constrgint to construétion acﬁivity, ahb
it vill continue-to d@ sol until supplv can be 5ug5éqted.
A‘lérgé part of the supbly}incfease‘wastto be
achieved by the governmcnt‘qgarries for vhich & target of
350,000 {:js was‘set for 1976. Howe\cr; a visit by»this
authof to fhesquuérfies in July of ¥976 proved that the

: r : _
1975 production levecls vere not going to be attained, let

alope>surpasscd.c This, to a largec part, can Sé attributéd
’to.ﬁ";e%ﬁbqs deficienﬁy in management in the government;run
xQUarries.  First Lo be noted was thé everfinqreasing already
high levels of dpun—ﬁime in the Nakouria and Teperu -quarries
‘which tHe gOVerﬂment opepaten. At Makouria, the d&érations B
vere at a standstill for dver 68% uf the time in 1976
compared to 63% in 1975. At Teperu, the dountime vas 59"

~
in 1975 compared to 58% in 1975. These {igures contrast

: 2 ,
markedly with an average of 35% for the privately-run St.
~ V\



phased cut, uhile ﬂon-availability-of parts was'responsible

B . hd - .r‘\ 1
& :
L

flary ™ quarry run by Tpoulsie Persaud Lbtd., and.33% for the

i .

N C -‘ ,‘. ’ ' . ! L ' L ) . N
a{ ‘the.government quariies argued that Macguria 'is being

‘ AN

@ .
N

»Fon<the bottlepecks3in the operation. This,cxplahatibn

N

1§ extremely veak when further probing is done as it becume
. ‘ . , _ . e .

immediately clear that management uas not even awvare of

’

its- spare-stbck. position at anytime. Secondly, ‘the stores

f - @

management was not pnoqrammed to anticipate parts require-

ﬁehbs;,bpt apparantfyﬁyorked on the premise that the part

‘ FRi e .
)

§h@y;d only be bdught when'theﬁothérfhas fallen into
disnépéir. A sygtems'énalyst, Mr. T. A, Paul;_ﬁrom’tbe

N <

o [ . ’ ) o . A
Guyana Hining-tnterprigesLtd., visited the property in

. O :
4

April 1976, and gwmeQizes'quite.peatly the chaotid®situation

. -

by dbservfng that ""the present orgahization, and funning of

the stores'cakﬁdt édeduately support the_Héintehancevané
Powg: Subplybfﬁnctions O$‘tbe Organizationﬂ, and he_uenﬁ on
te describe the impossibility of‘cost acdounting.heasures,
becéUsg cf the puoor records that vere kept. The quarry
ﬁanager.did not know hov. much 1t uasléosting him td ﬁroduce
a ton of sgone, and thils author spent many hours.trying

to decipher from the available records, some estimate of
the sameé | 4§ o
5F0£ 1975, aJefage variable post per.ton vas esti-

mated at & $7.14 per ton, but this'Figufe cannot be easily

90

_Menkey Jump quarry run Sy Baracars Quarries Ltd. . Hanagement -

compared uvith the cost at other iquarries because of the .

different accounting systems. TlToolsie Persaud's St. Hary's

opefation had an average variable cost of $9.56 per ton in
A _ ,



11976 cumpared to\ T%5.02 din 1375. Thg 2ig flope Jperabions
K : : N : S O 3

e

P
_{_\
SO IS
5
=
&

incurred .average varlablejcosts.df'GfS7}76 n1974

Fhe~treatﬁeﬁt Y hecd o’,lce cexpenditure:s

L2 : v”:-"'."l

in 1275
‘depreciation. may repreeent tHe~arnas OI‘crincipal difterence

. o R L R - O e '
in the accounts of the var;oue orcanlzatlons,Aand Lhe lmpres—
“sion is geinedvthat lr all th =<cend1tures lncurrec by

<

the ccuernment ouarry operatlcns are made v151b‘e, 1n ead
of being 1dden in the Ministry cF.HQrks,umbrella, the true

cost per ton_cf;stone-wculd be much higher. Baracara
Juarries Ltd. submitted a complete rcturn with varlable and

- fixed ccste and thelr estlmate of 572’93 for a ton or stone
dellvereo in Georcetoun is apparectlv in the correct range

for stonE'products. Based on their Flgures, Baracara

L

Quarries Ltd. obtalned a before tax rate of return of 8&.'

.

Tcolsie Perseud‘9~operation which is'more‘efficient and
on a larger scale, gave gn dverage cost per ton of

production of $16.71 vhen a 15% decrecigtion on capital
gbods 1s used, hence their pre tax return vould ‘he signifi-

antlv higher. B .

It is obvicus that the government operat10n° must

AN o »

be streamllced not only in an accountlngtsenae, but also«i'

Ea
&

in the technical cperatlons.' The paucrty of adequate tech-".”

nical skrlle vas only too appdrcnt at Weoeru and Hakourla

: N ‘ .
uhcrc dec1srons with respect to drlll spacrng and exp1031vee, -

.

-left(a'lot to be deeired. “As far as the‘privete compenies

are'concerneu, it appcared that. ranoportatlcn vas a 51gn1f-
icant bottleneck, and it is certainly an area wvorthy QF

investigation by government If ifs building requirements

.



"arekfo‘bc meb.y otpport organlzatrons sucn as the POllce’ﬁ

fuho suoertlse and nontrolb astlng operattons should be 'falﬁ.h
e : : L
iechouraqed to a typromptly on appllcatlons bv the lndust Y

'“fflnstead of delays in excess of‘slx months Uthh one. opera-;ati-

"7.t10n

'Vt1on:e%per1enced on itS»appllcatlon for permisSlon to

(R

'blast slx days per ueek 1nstead of three.u"

¥

Regulatlon of the prlvate operatlons bV\q.vern-b'

‘ment-le 4 7lot tofbe.de31red'\as at is completelv dlffuse,.}

’”With’lf‘ 'yf respon81b111ty belnglunclear.. The practlce,

“a “

as of Aungt 1976 uas for the Lands D1v1slon oF the Hlnlstry

'WoF Agrlculture to bear fLSpOHSlblllty For'verifylng produc-J»‘
. ’

_d’royalty Flgures,-whlle the Mlnes Department throughl

one of 1ts offlcers checx on proouctron‘v1a 1ts control

over exploslve dlstrlbutlon, along uath the qulce Department

'Jof the cpmpulsory (by statute) returns whlch companlcs

.shoulu submlt Uth eccn,shlpmJnt of.:tone products. ‘The;‘

dlsorganlzatlon becomes even more serlous uhen one con31ders3"

hthat royalty ls_computed on these returns sent to the Lands I

”,Department ‘iIn Table 22, ‘the magnltude oF the problem 1s~1

'w.

'“presented‘asllt 1s clearly ev1dent that qu1te con51stentlv

‘”lthe declared output For royalty purposes is well belou actual

‘ifoutput some or uhlch the atthor verlfled by ewanlnlng on

BN

'31te productlon records.: The dlscrepanc1es become JUSt as“
obv1ous uhen‘one compares the. amount oF e\ploslves used andtﬂ!
the declared output as the latter 1s normallr uell belou:
‘the‘amount-expected'fige;slflb? of e\plOSlves (or ePPFleet"
ymately three tons of crushed rock Eerson&l.eommuniCationS_‘

froquT. Forrester).
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it » - b “1\ '; ZQ o =
'Somefbasic_recomnendatlons oresent themselves forf S
5”lncreased“aﬁﬁiciencygin“releatiﬁgﬁduarryjoderationsr~ufn;'

‘:gthe Flrst plac ' the flnes 'v1510n of the Department of

.f\v

1“Energy and Natural Pesour-es as lt 1s presently constltuteqtﬁi

BTN .-..._.' o

'ﬂls the loglcal Oﬂgan For regulatlng the 1n ustry slnce tbe‘”

,"»

'hexpeltlse, and Fac1llt1es are- avallable From a tecnnlcal

;fstandp01nt ‘f_kfvbdld also glve the Hlnes D1V1s1on completeﬁ

N S e

;ﬁiilﬂfigurlsdlctlon”over all mlneral or related resources explaredi;ttj_kt
'é;g ;:gln Guyana,ert’uould Further 51mp11Fy the exlstlng comﬁllcated :&
-fh ; fueb of re DOﬂSlblllty and Obllgatlons Flom a government J o
ﬂfj,f:d,stanop01nt as vell as the 1ndustry As Far as’ rePOftlng --;, .f

Procedures bv cdmpanres are eoncerned 1t is. recommendedv?

gi{:that the ClalmS from uhlch productlnn orlglnate, anng,u1th

the date of shlpment the permlt numbef{

W;R _and the destlnatlpn of the shlpment‘must be tecorded Added

\,

to theaetvould oe the tonnage shlpped and

'ﬁe'royalty pald o
S : . ‘
Records must be kept up to d te, so that offlcers can closely

'monltor the levels of productlon and revenue, vhlle reaulre—u
ft;:.fments For submlsslon of data by the company should be
rlgldly enforced :

. KA

If the levels oF emplovment are te be lncreased

from the l975 level of about 24Q persons, and the productlongww
levels are - to be ralsed by government Qg[ratlons, it'is~ ’
. : S
g serlously recommended th t the Uuarrles D1v151on oF the

‘f[ Mlnlstry of Uorks come dlrectly under the superv131on oF
the Department oF Mlnes;. The operatlons need the expertlse'v'-”“

of compet?nt mlnlng enq1neers, 1nstead oF relegatlng

technlcal dEClSlth to a manader uho ves only brleily tra ned



| Lo . ’ R . ¢ oo,
. IR N ) . '
¥ in quarrcy managoment.ﬂ 1L odrgentlw QUﬁrC’ el ficiency’

[ ot > .
2

.criteria gn uhlch manaqcm%nt de01olého can be mede,‘hence'

the .néed for proocr GCCOUHLLNQ Lnstead of . the cur ngnt

k]

. lis tlnq ol costs or shipment as they ‘occur'regerQLess'of.

! g

the nature of,the'CQstv;tEm, thﬂmegerdless of the Eiming.

L
e

: It 15 my contenclon thaL thore 1s no Justlflabl rationale

%

B !
For malntalnlng the c%rrent system, as 1t lS too UasterL

”
v ‘

‘9

and oftan tlmea counger productive. The avallablilty of.

'

< ‘

quarrv resources is adequéte (;chlelly, 1968), hence the

.

* cry is first for 1mmedﬁate ﬂeorganlzatlon, belore - the

o
»

. e
current exroré become compounded. BT

e LR

A}

v AJTHE GOVééNHENT PRESENfE ‘ : T
~ ; ' hesponsibility For.mioing activytieeﬁ;pjgo?éna. N
is veste d in the ”lﬂlsté} ofh[nerqy and-Natoral DesoofSEs
. A ) '
‘ohich 13_%}50 PQSpOﬂplblG for }o:cstry and hydoopouer
: .developmeng. The Geoiozicel Surveys end'H;nggiDeparpmenL
i | through its head »the éomhlsaloccr,‘is dﬁreclly Feéboneibic
‘vLo" ﬁto the‘Hlnloter oFléncrqv ahowhatural 'Resources viaﬂﬁhe
. ".P'Pcrmsncnt Secretqry uho 1s the Hlnlater S pr1nc1pal edxiser.
[N o
J?Y: Invarlablv: the PermanehL Jecﬁetary is’ aacareer c;v1lrservant

' P . ‘.

is"more reflective of Civil Service s deployment sctiemes

... which do not necé“s;s;al;ily.boaf‘"}ran§f rélationship Lo the tech-
) ’ P4 3 - .

nical expertise requirements of the verious departments.
1S | it gt

.

whose presence in the Mlnlstry whlch he OfflClally heads,

A public servant's experience (in terms of years of scrvice),

N end‘appl;cation to his job are the basic Tequirements vhigh

are necessary for a man to rige to a position in which -he

® -
v



must o adyise Aabout mattors conae mav liiaragliv oo complernel.
) - . [
cutside g Tomprenent Lon, hence nis competonce. In thoe

)

specific case of fFhe Geologitnl Surveys, thig "Potor';

N 4

Principle"” arrangement has lod to less than a harmonious
L9 .

relatinnship, and chianges must be made ta the rxisting syste

o .
RRavey ~ ~ B .
\ ite GCeolougical &u wﬁv“ and Mines bLepartment iy sucer
. }Y . I ., . . )

- . N A \
\Kﬁ) he Uommissioner and hig Deputy, uvhu in turn super -
VISGHVS Chief fieolonist in churgs of geolowical operations,

and w Chiel Inspector of Hlne§, in.charqge of "the Mines ULivis
i h-3 .
/, ” .

The'geuloqical opcratrons are OnducLeu o> eluht Heolugi;ts
wﬁd‘fogéther poésexslan average pbst—bnéhclor QGgréc exper—
tence of fave yedru. Thj? hés reéglted from the departure
;n the post—indepeﬁdeﬁce periordd of the e&perisnﬁcdiéxpat-

riate jeleU;qtu, shose places were talen by the currenkly
Lyoung, L@nxpc;len d group of Guyanese who vere trained

abroad. tourteéen Geoloyglce Aun‘f"nt support the geologists
r

i planoing and Implementing field ope2rations, and it wvas

ohly 1 1375 thdt attempls vere initiated=ﬁo formally - -
train Lhem in qpulog L'ﬂéihodu. Wilh this ba§Ic staff, and

o . . ‘

é'hdst oF~ancLlller support see Pions, . e.q. chemi&tfyf

photocgraphy’, ddarting, ele., the work of %the Survey is

rorn

performed. A similar siltualion obtains i® the Mines Depart -

ment where three ‘recent mining engineering graduates, nou

destiygnated Hinen Ufficeru,_cérry aut the task of supervision

-4 of the fey mining operations mentioned in the section

above.  Their skill ag Mining .engineers is seldom required:

" i

.
a

ﬁliq;their prescnt role.

In Tuble 22 is presented the caplital oxpendrtares

v ‘ ' %
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a

for the Teoldn:cal 3urvevs and Hines ueoquWEGL r T Lhe

period 19358 to 1976. It is, dlfflcuit t'o assu$s thc percen-

“tage shame of jeological surveys in the expanditure»pattérns_,
of the linistry, because in the eight-vear period, it changea
. e ) s b - L K -

from the AgriculbUre Hiniétfy, to. Mines and Forests Ministry,

then ul:imatelv to the f"ergy and Naturzl r’csout‘«*es ”1n1§tr\.
. r 3
Uhat the Flnurps do shiow is that it was a relatlveiv

insignificant part of the AgFlLUItULal Hinistry, and the

reorganization uhlqh'camenin l970 vas geared to icoiating

w

mining develooment for speci al treafmpnt Houever, by

-

1973, the 1ncorporat1ﬂn of the Hyd;opouer D1v151on lnto the

i

enlarged Energy and Natural Resources Hlnlsfry. say the
G°o1oolcel Surveys %elegated to-a aecondar) role-asmfar as

capitsl expenditure was concerned. A‘similar picture is

derived vhen one considers current expenditurevpattefns, as

total Personal Cwoiuments vhich is the larg *QL 31nglc

( 90%) item on the Surve, Curron Account, only represents'

10% of the Ministry's currént expenditure estimate for 1916.

»

lTypically, funding for Current ahd capiltal
_'/ S

expenditures come -fronm gener al revcnue of the central qovern—
ment, but on special projects, the majorily of the caoitai'
expenditures a«zre met by external aid*soUrCes. It vas seen

in Chapter 3 that in. 1576,  the Guyanese economy’éipefiencéd

/
7

a severe contraction in output, balance of paynents, and /

foreign exchange edrnings. _ This resulLed in a severe cutbhack
on capital expenditures in most departments$yand the

geoiogical Survey vas particulariv hard hit.. As in 1973
, . . A o -~

5

aflter the oil crisis, machinery, equipment ‘and meéx lay -idle;, -



uhile moralle fell to an jall-time low. in tnis seriod 1973
Fo 1975, five geologists resigned. . Three of.these “epreeehted_;

N . : ., ! oW . : c B
the most .experienced and senior‘bff‘ce“e, uho uere respon—,u
o . Y oo : R

siblelf prooramme plannlnq and Qevelopment

The lack lustre perrormance of the Survey lﬁ the
y , .

post l96c perlbd la certalnly 1nd1 ateo by the fact that -

"from its l9}< arigin, the~burvey had put out’ 30 Bull 1ns,
5 Pecords,1numeroue'meps end internal'reports From 1966_
to 1969 bun more‘Pecurds and ;2 Bulletin, prlmarlly of gork R

/
'initiated orior éo 1966 vere chpleted;»along with' eome
consultants repofts.  From 197C to the present, similar
‘uaccompliehments cannof be.staeeq; as enly‘a series ‘of
iﬁ%e}naluéepe}ts have been p?oduced. Velient attemptsley 

the p;éseht'offiCers to counter {hé demorelﬁzing'stete_ef
eaifafESHhave'beeh‘frustraﬂedjas each .plan feﬁaihe ohfﬁH?f“'
drau1ng board bnceuse of lack of Funde,‘aedtthe obvious’ R .
releﬁatlon to lover prlcrley of geologic-related act1vi£y  {f§\+;:~
by the government. e ‘Ir ,; | o

Prior to 1952, the Geoleglcal Surveys ua: pllmerllv

AN
¢, _.‘

enguoed in. reconalssanoe mapplng of the coentrv -and thlsl

culmlnated in the‘flrsL prqv1s;enel Geqlogic‘Hao gﬁ‘thet

year. Subsequ nt years vere t@’ééé the entir- emphasiskefﬁ;‘”
the - depar anL shift \to exploration an prospecﬁlon

activily. Whe real succcess of these attempts wvill be
1nvestlgated in Chapter 7 on the llk 1y proqpects HoWever,
the OU;:LlOﬂ of the SULtdblllty of the p;esent organization

te carry ouL the exploratlon_cf)ore'ﬁusﬁ bevinvestiga;ed,‘

S

5



oLy o10

R The prngenL LOﬂWl sioner“o! ueo-or;031 gurveySJdndz_j >
1n1no'ang1neer,'u1th rPlatl&°l\ lLtﬁIe;?5£‘=

'Hines 151a tralnedi‘

‘experxence Ln J°UlOglC explorat on 410.Deput, traln lgf

i
3

'hGeoohemlst -uho devotes more than 60% of hleftlne to\

m’~admrn%s¢ra91Ve matt éfé;:ULLH Lhe remalnlng tlne Qpent
difﬁuselykon-all related aspecLs of geoloox The Chl@lm:‘

Geologlst 15 the onlv Economlc r‘eologlst on the staiz -and

(

:jne onlv completed hls tralnlng lﬂ 1975 ‘I geophyelc1st

LI, e e

e obtalned hlS masters degree 1n l97o, and has sean llnlt d

uork because of the. cutbaeks ' The pmesent actlng mlneral-

‘hiologlst/petrologlst is not tralned FOm that dlSClpllne,o

\

A

'uhlle th? experlence of the rest oF the staF‘ has oenn"

oommented on beFore Uhen one con51ders the CanaJlan

L

experlence uhere an e\perlenced proﬁeaalonal creu of fFive

‘ . « R A
1takes on average 400 seasons lﬂ the Fleld to discover a

'mlnﬁ {Kruger-1969) the odds u1th such 1nexper1ﬁng;,
and general exploraraon LlfflLulrv caused by a'?hlck trooicaﬁ
,8011 proflle arelndeed monumental N

S The next queatlon Lo oe ansvered connerhs thc
adequacy of the exlstlng adm*nl trative structure. It
has a}ready been intimated that_inxfhe opoer levels of the
strucfu}el.a noticeablé area of}eension hasedeveloped;‘-[t
isamy oontenﬁion that the Commiaaioner should rcporp‘
directlv to the Hinister, lnstean'of via an admlnlstratlxe
head ——Lhe PermanenL'agQretary;.uho 1n”rec%§§ Y.Ears has‘
.aSSUTLd too great a role in the day‘to day opevatlons of 1f'q

. ‘
the Survey. ’ Ex1st1ng techn%Fal persﬁnnel such as the

beputy Commissioner and Chief Geologist should be relieved
N : . : .



o

v

~been FOrhéd._ Currentlyvln the GGOlOOLCQl SuLvey, a COmml tee‘

?‘mynL Unlt which is ch Lm dnb ‘the“Coﬁmi@siunebabé createdl’

N

"HSghgtht qe rngnrv. An orqanlzational chart is pregente

RN T el

'thefﬁf@étion or a Minerai Devplopment Unlt WﬂlCh has never

vépd.the.genlof Officers decide on progects, and thﬂlr

'

thdir cwrfcnf aumlnL,ertiuf

1€8, 30 fh%t they cﬁulo>oerform hﬂ arpa”‘

7 A

”J;ra;neq;.'Thqu.adan;strat ive dullies which. LWCLLUE depl_ylng

uF vahlcleq,,mechanycs. carpenterf, offlde staff;.etc..

should cqugdixcdﬁly'undéf the~§urVisu oF thbjoffice of .an =

istent decr
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Debaptméht.\ The de o—day_operatiois can be run by the
\Assistant-Secretary's Chief (Clerk, uh&le matters of policy,
interpretation and longer"term’implememtaﬁion'uould be the
direct res spons 1b111tv of Lhe Assistant Secretary.
L Sset : La

oy In l 2, the PpiMe Hinisfef astutelv callea for

. . o
. R : RS
S . ..

7i;tompfi ed of - the eputv Comm1031on=L, the'the. Geologlq

D M v

NPﬂuthOn. It is hﬂrc,ouggo ted that a'ﬂinefai Develop- - !

THlJ unlt u1ll be compOD d of Lhé-Cnmhissionerf his Deputy,
§ ' AR c o

ve Chief GeologLst, and'thé four SenioruGeologﬁsts, anQ the

1

ssistant SeCretary, vho would be'charged with all adminis-

tratlve Fun tlonq. The Fommlsolonor then reportu to Lhe

o,
Hinister, vhile the Assistant aecretary reports to the Perm-
. . .

. P . . o &
anent Sccretarv, via hig lmmedlate‘sugerlor, the Principal

X4

.Flguro 5 and 1t is Lron01) urged that thn Assistant

)ecretarles be locatvd Dhyolcally 1n tho same bujlding vith

.. 4

thPlr resppcflvn dppartnentb. 1f;. - IR

[t

._ﬁff;iiﬂﬁfﬁ hou{u bc memdlately obVLbu;‘ffém'EhequarL "
that the HMines Dlv1310n hbs beeniﬁrbp§§5§ﬁfdmfits o i ‘f'>'
. R - - . -~ - t . . . .
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wrig:nal position of ansveranility to the Cormmissioner of
. o . ' \
clogy and ilines. ‘It is my conténtion. that the Mines =~ . &

Civision with its staff &f Hining Enaineers should be the . & ,

nucleus of a panasﬁital mining enterprise, with 1ts oun likes

[p)
-n

oF‘respoﬂ31Q111ty, and[measures-o}r ficiencv. There ceens

to be sbsolutely no sense to the existing use of mining ,:f -

endineers as overlookers of rovalty cecllection, claim

A

should loglcally be done by the Ahcountc Branch of' the

Mlnlstry while . the claim dlStrlbuEan and dlaDUtb‘SBtL;lﬂg
functions'ﬂan be 88511) accomplwshed by the more Jenlor
geologlc assistants HSSlgﬂed to that respon51b14lyv.

It 1s therefore proposed that . the‘Hinec DlvlSLOﬂ

-

could be‘reoonstltuted toﬁlnCLude the Quarries D1v$£1on,

and to be chayged vith the responqlblllty of undertaklng

T

: any mining acL1v1tv on vhich the government may want to,

..o"

embark \Spec1f1callv, ;t can set about the appriasal. u1th
an eye. to mining elther alone or in COnJUnCthH Ulth _ .
othprs, some of the Pmall acale projeutb inch ulll gc
identlfled_ln Chapter 7. Thls nev entity ulll also be the
agency through wvnich the government might uanthtolexercisé°
1ts option for jbint agreeﬁents vith™ any expétriate concerns.

The significant point, hovever, is that it'is free of. the

day-to-day administrative machinations of the government

wr e

bureaggracy, vhile having to justify its use of funds, and
personnel in a business<like fashion. It should be sct.up

Aas a sitate corporation under the Guyana Mining Onterprise
w

Litd. (Guymine) umbrella, and giV%n the freedom to}réiéé

"‘\\"‘,..\ o =

1l

R PR



.control.

and disburse financen {n AT VAsnlon consistent with Cuymine's

stancards. The head of such an orqanizavisn uill then be

]

%

given the responsibility of "sreaticg Che tozm he requirey

“to . perform the job. It should be menticned that umerous

state mining corporations such au flindecc in Zamoia, and
Saqguem in Juebec exist and lessons can be.learned Trom theirtr o

experience. In the specific case of Guyanpa, this enterprise
can provide ‘the technical and cemmercial expertise that

.the mining cooperatives, discussed in a former section,; .
. ny : ¢ i i

y

.may ncéed. As a matter of fact, it is stronglv suagested

that "1t be a partner in these éooperative endeavours

uhenévéfiit'is bmically justifiable to .do so.

The expefﬁehcc of state mining corporations as
summarized by Laming and Ajokaiye (19%5) has been one of
greater controi-of thc country's resources gpccrdingito

govgrnment's priorities, coupled with- the development of a
2| : ) 7. ) - : -

"

5

naticnal.capablility and expertise in the minerals field.
They have ;also acted as instruments’ of foreign policy with

respect to strategic minerals while keeping apen mincral

cactivities when social and dther‘policy Justified the - o

effort. towvever, the abover.authors recoynized that their

.

success depended largely on aﬁ adequate supply of finances

'initially in the first four or five years, vilh:sonme .

guarantees that they could pursue the most Likely projecis
, . | -
vith little intepfcrcncez 0f equal imporbﬁnce is the

"necessity for flexibility'and a minimum of burcaucratic



- . .') . B . '
th Buyminelumbfella I's squc'f »d becaqu there = St
is a tremehdous degree of expertise’ Uthh alreadv exlsLs

in the beuxlte 1ndustrv, Uhth constitutes the,maln cOncern.#

<

of Guymlne. Secondly, the questlon oF fundlng for#fﬁm
corpcration: muct be taken 1nto accounu; Apart Fron the '
exlstlng Lecnnlcal, Finanglal, and accountlng apparctus

0o

which exists in_ﬁhé bauxite.industry; and Uthh u1ll be

v

regquirea by thenev enterprlse faor max1mum eff1c1ﬂncv

o

Cthis sLudv took a cursoQ% glance at the: Flnan01al accounts

-

L

of the Former Guyana Bauxlta Conpany uybgu) uhlch has slncn
.mvrgeq vith the Berb;ce‘ﬂln*ﬂg Enterprise Ltd. (Bermine)
‘to form Guymine. The intention is to see vhether Guymine -

can be a potential source of funds. for the nem,company in
\ : . 4
‘its initial years. - s

- The highlights of Guybau's 1975 accéuht;:runv ";q
as Folloué:  : ' _ .. .(5uvana doliars) C |
Sales o _ 3272.861m | .N
Cost. of Sales . S $214.49'm .
Earnlngs Before Tax‘H C 552,45 ﬁ :
Net Income After Tax - ‘ '$'25.18 m
Dividend ﬁobGovefnment" . $vi6;65 m
Retained Carrings B $ 18.53-m 
. Financial ReserQes E K QS}dé‘h
Capital Employed . 8227.59 o ‘
Petufﬁ on‘méan Casital '13.42%
Net Surplus after'fax | 7

as a Proportion of Sales 9%



 §z<p1arat1on udaet ]- 5500 COD
. {‘»‘,A. .
Exploraulon as a Proportlon-

’;f}f of . \etylncome AFrerhTax . '?;7%-5

oY
-
“

P

‘Ekplér@ﬁioh"'"3éﬁ?fopbrtiqn_/

oF Net Current Asseta N AO.G%

v \»-;- ‘ _ : ‘
»Ure'Reserveét o - 200 x‘lOS)tdnsﬂ
.:Currént;Annuél Crude

Ore Prodﬁction;fs'f ;, ;:4.7;x_ID§ft6n§;w..

“Reserve/Output Ratig C42he A
,Sduf?é@ ;_Fuvana Baux te Company Ltd Anhual Repprtjand,

. ACCOUan,(1975\

R S ,
The level of exploratlon ccflv1ty as a’ porportlon
)

of retalned earnlngs and 1ncome after tax is relatlvely

modest, 31nce‘convent10nal practlce can see them aLtalm

leuels of lO’ and 8° respectlvely,\ﬂependlng on the reservea-'

productloﬂ rﬁlatloncnlp, the marketsb111ty of" thc mlneral
- and the. tax JUPlSOlCthﬂS. ‘Generally, as w1ll be seen 1n

“.“ﬁhe next chapter, reserves ln excesa of 20 to 25 vears are

llmlt




N

07

Sush thf splor allon lean tL -he hlcher lcvela tndicabedp”

1

In Lhc casemoF Guvbau, Lhc lou level of exploratlon 1s

.2erta1nlv uarranted bv prOVen Teserves oF approxlnatelv
: . , N

_3 years llfe.4a1t~ however._?alses the p0351b111ty for“

'°3Cuvbau to 1ncrea°e 1ts e%ploratlon budget to Flcance the,

5

'}fFIcation'of the company ThlS 15 standard mlnlno company

.practwce and should_ensure 1ts long term aurv1val 'smnce

]

'1t'would then be able to shlft 1ncrehental Tesour ces 1ntom

a;;heu enterprlse, uhlch can be v1eued as. a means of olve Sl-g‘

potentlally product Ve llnes, as tra,itional omeé?deberio:ate.

~

‘ Ac :lsug geeted by Uelhrauch (1576), a coneultant“’

ffrom the German Democcatlc Republlc, there f@\ilnally the
for thevhlnlster to emplov an econonlc adv1sor vho

is Familiac vith the.c1591pllnes:of“5conom1c Geology,iano

. Resaurce Econonics;*ao'thatbadeooate_c0nttol'can'be,admin— .

1eteted over the ope ratlons of thekbeologlc :urvev, and

.otheLﬂmlnepal>related act1V1ties under his. Jurlsdlctlon.;

From the“organization chart, 1t 1s ihen ev1dent that the?

Hlnlster can very e851ly be fed 1nformatlon frcm a group"

_<of gPEClalith for. the adv1ce he may - sequ1re to control
' A

hlq mlnlstry It also faplll ates sone oegree oF autonomy

I ~

for. the 1nd1v1dbal d1v1810ns bo. Funct on in thelr Lespectlve

specralazatlonsf It hopefully prov1des the mechanlsm Fo“
~ T
lo:alized‘dcoisiOf maklnq al

tne Aa-lstanéiSecretafies'arc:

w

on the spot to‘aerv1ce the techntcal opelatlons.. Another-

o D‘
.»3
e

'SL“nlflcant change in tw chart is the'rot vuf tne Geologlc

Assis t@nLS,‘UhO tradltlonal" vere xtenalons of the
oo S \ ’ ¢ e
Administrative'section, rather.than aides trained'as o

a v




slble for the hlrlnq or all Junlor,

‘staff along Wlth taklng a gleater

ibtalnlng supplles and uorxlng out

s

sectlon, he relevant lOngtha of

Offlce vouldyoe

v_‘

. r,".

Ulth the technrcal

the operatlons, so

'that nreater eFch1enp\ can be ach eved.rc_'f*"

N

’

flespon31b llty FOr'

(.

The above organlzatlonal chart presupposes that

’.

“

'“tne ba51c ‘unc ions’ oF the beologlc Survey are

-

l(i) ;iiﬁhe provision of adv1ce ‘to government on approprlete
mlneral pollcy matters.‘ *
(li} Q;The provlslon of the requ1s1te maps

”aldes vhlch are necessary for an under

.b'v

Vo

”?ﬂof the resource base of the country

(liilf The prov181on of” the, ba81c prospectlon needed

ﬁ'to 1ntereet the general puollc ;‘lnternal'as“

fvell as external - 1n the llkely economrc prospects

;yuhlch_may;be avallable.'-

Civ) _Actlng ‘as a natlonal rcp001tory for all lnFor—g;

.'ﬁmatlnn relatlng Lo geology and mlneral resources,

."and'

fy(v) _ PFOVlSlOﬂ of 1nformatlon and advlsor) seerces

"’not only to government

public and’ prlvate companles as vell

but also to the general

To carry out these Func lOﬂS, a mlnlmum level of

Y

ass-red flnances is roqu1red”’ Ulth the\croatlon of the

mlnlng corporatlon, it is therefo re reasoned that the

‘tl




Reserves" boundarv (see appendix’.8), and is certainly not’
B i \

_(JK’Geobﬁﬁﬁcbl_Su;boy‘jake the lead in this areua. The

. .. . ~ . ’ | R W . B X .
Gcologlc31 :urveylsnould 0ny, concern Ltsell with the

. [ :
> ¢ a - A

dGﬂLlflCELlon of proapacts, ‘and Lhaar Lnltlal delifeation
Y . o

R
preferabiv by “COlOQLC lnfnrencn..qeuchemlstry

El e g

, «ieophysics

and to a lesser extent by drllllng WYhatever drilling océurs,

'must be uldeopa ed and almed at giving preliminary infor-

mation on size, grade, etc.: This is the ievalgof prospection

with which 1t should be 1nvu1vpd vhile relegating any
. - . v

¢

further vornte of'an~exploration (dotailed°inﬂestigaiion}
nature to the minjng corporation, wvhere companv efficiency

criteria uill be“theibasis-on'uhich mineral develooment

u‘Ll occur. Accordlng to thﬂ égheme, the level of activity

- ¢ ’

.Ulthln uhlch the Survcy shculd be functioﬁa% would correspond

e

to Ueihrauch' s'(lqzé ”Proqnostic Resources" - "Identified

o

as ctapital intensive as the other stages.

. .' . '.' . . . sy
p : BGSlC geologic reﬁeqr"h 13 SCLlDUSlV lGCklﬂ; in -

Guvana ano this dissecrtation urges very strongly that

probiiems of| adequate exploratidnytechnlqpes for the tropical

-rainforest must be solved. The'ppoblems relaling to the
Tgéochpmical sysgtems uhich'oﬁéfate in areaé of alternale

"dryness and vetness, coupled witlh the relationship to the

biosphere must be Undersbtoud; and finally, the buried

geology of the Precamprian of Cuyana mus! bebrougnt into

sharber FocuéL These rare questions vith long term signifi-

X B .

cance, and the Geolougical Survev must start tarkling them. a

.

Eff;cjency'criteria‘would then peléte td " the sucresgful

documentation and publishing on these critical mulli-

B v

ot
.-



“

.

di1sciolinary areas. The macerity of the projects should
therefore reflect 'this precccupation.
- The emphasis should be on Leam-vork and not on

the number of projects undertqgen,,as the Yatter concern

invariably leads to uor%.of extremely lov quality. .Jeam
1 ‘ - . . . . .
vork allavs for tnez proper orientation of the junior geclugist

3

in areas vith vhich he is unfamiliar. It isg strongly urged
that the Mineral Dovelopment Committee explain in detail to
. ¥

a gathering of qeolcgists and minina engineers of the Survey,
. ' . o
and the other parastatal mining organizations, of thédr

Yationale for the projects selected, and the approach

-

vhich vill be taken. This meeting serves the dual function

of

making the Committee thoroughlv responsible for researching
the projects vhile at the same fime acting as a source of

- t ) N
informatien for a&i the geologists and mining engineers

in the ccuntry. After the fiecld seasoun and preliminary

' - . p . N .
rceults are in, the Committee would once again sponsor a

v . . o ' L
sccond meeting for discussion of results, so tha¥’all avail-

able expertise can be tapped. These tvo compulsory deetings_

vill significantly augment the geologic acumen of the
|
available personnel in fuyana. Of course, the cc-aperaticn

of the state corporations vould be sought to permit their:
geologist to participate fully in these delibéfations.\ The

retraining function of these -seminars should not be Undet- ~ =

I
-

estimated. o ‘ o » T L Ll
One must also not lose siaht of the veallh of

expertise in the various disciplines at the Universitby
of Guvana, and vhenever possible, they should be actively

R, .
S

\ . i 3 S . L.
S o . i - . - I



pov i bed M e b ie g nat o Phese resedarch, faneliong.,

Seconaly, some tormal sttochment to viarivue unlversit les

DMoTnes st a0 estremets useFol o ceonandse Cor Lapping other

evpertise and scrvices. The traininyg of Cuvanese geologiuts

4

0
Bl

Gitd omilning 2NGL e

20s ot the gradoate lovel could be !ied

vy

standing resecarch croblems cculd form the baseo for thesis

projects under the cupervision of fhe host dnlvercity, at
vhico the student g Studying. N
Tl I ACTIOTANDY UL

hY

—
0
—
3
[
—

concern to which this chapter addresses

itse®f 15 the Miners As stance Fupd which vas institufed

%]
d.
-

"

B

Lusald emall-accalo

—
b
0
~ 1
S
-

minlng operations, and which
Vi formally ratified in Parliament as Act No. S of 1975 -

Tihe iiiers Adsictamce Aot 19757, I the Act, a fund to

wioestablishea to subsidice miners in transportation, pur-

ned

chiote ol equipment maintenance of o mine, and generally for

¢

the defraying of expense

4}

associated vilth tneir mining oper-

J
[N

P

atl1ons. The maxlmum ¢

AU

of, any loan vas sct ot G $£5000.

The story of thisg Scheme in the 1973 to 1977 period .

i¢ also obviou$ ﬂhat|Lﬁ¢_pumer_Uf loars dropped rudically
} ! .
I
I

from 1973 uvhen 77 vere given Lo mone in 1977, : !

fhis prebably reflects the disenchantment of the

v dnto tre overdTT framevnrk of the seolugicsl Surwveysy as put-

Lo adminictered by the Minictor through an Advisory Conmittee

—

]
—_

. “te Te P EY Y - - L = 2 e .‘:
s presented in Table 24, unere L is imnrfediately” evident™ ;-
. - ) - . ) s . ) :; . ) » . v
ces bha e g by tevami e 0l Jdosns. amounting to over
e A G et v e = - . . - . . - “ oy “ . .
G $143,000. wds repaid. .The 112 beneficiaries rece. »d an -
€1 n- ‘ ‘ : g :
.. @verage of G $1,279. edch, and repaid an average U $287. . It
’ : T e 5



Table Z4

‘Miners Assistancz Fund

(Guyana Dollars)

Year

Average Size
of Loan

No. of Total
Loans ~ Loanrs

Repayments:

1973
1974
1975
1976

1977 .

$1,129.00

(W)}
N8}

77 | $ 86,967. $ 7,390

361.00 | 13,481

(WS}
(&3]

10, 3,818.

N
\O
|92 ]
o
N

17

3 22,944.50 .2,868.00 | 7,020
- - S .. 1,379

90 | L,737.00 .. 2,876

.62

.92

<43 4
ZSQj

;sdy

TOTAL

112

wn
[
o
o
~
[}
o
(€5

3.27 | $1,528.75

N - . o

$32,148

.97

- )y -

Source: Ministry of Energy and

-~ . e 4

e e » PR - ..
a e - ) ) ) o Lo st L a -,
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VA.,. - . - . - f e g

LN
-1 ’
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"Natural Resources {1978y,
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example, ‘the Ge olqslw”l.Survevs can undertake to analyze a
8 r ¥ | . L)

Specific: - af oamplesginuthe course OF a year. In
SRR - B ‘
t

Yraactyv o ogith ihe op owr'wmn. anu uhdgrstundubly S0. fwen

[

though 'the dct piovides for adequate [security, it. 1§ doubt-<

ful whether ‘“hev uere actually obtained, und. sver more
doubtful if the'government_uquld institute recovery methods.

Though'in prircipls minerg-assictsg ince jgcrhemes

.

sound gcod, the experisnce 1Lh fundlng of thla'ﬁau$r°‘“ﬁ"

_ r - o
been extremely Sad i$ a number of countries‘(U.N. 19725

Cd .

It has been found that to properly shpervise'the loans vould be

tuo costly, uvhile they are dldcr;‘*nqt"r\ against those who

may nat have Lhe loot>1nq potential to pre"ent thelir cases.
It haﬁ 4lso been the general_experience that the notion

of the be nevolencu of government mitigated against_repa)m~nb

-

motives . ; o T

This has resulfed in countries such as Chile

3

Peru, Southern Rhodesia and Turxey implementing an ass5is-

tance scheme.vhich is not directly related to funds. For

’
P “ - ~

Cﬁfl&}ﬁﬁﬁéxgo Crnmenf has Cset up Qustom mlll° to Lreat thp-
SR ] 2 E

,phnddcb-bl the small nlner buL notabdy they all sh“ dua) FrOm

the lodn of fundg.' Th 1ﬁea' f Free analy“lb ralse” the ques

~ L

C}Qn,afaoimplyng mcthodology, and the ppertunlty can be selzed'

1o

'b> he”Jurvey to- upgr'de the qklll OF its ;ndigeﬂous._

progpector through_shortﬂformal meetings. Inwmy estimatiorn,

2. the existing‘scheme should be dropped, and interested

applicants Wirected to the mining corporation for advice,

A



and possible follow-up depencding,on the corporation's
. s . s

pricorities. 4n interesting feature of the scheme is that

even thouah an elaboratz Committee wads seb up Yor handling

the loans, -"no Follou-up information is gathered from

"~ loan recipients in respect of the tyvpe of minzrals recovered

. ) o N . - ‘:¢ o ) . ) . .
or the success of their ventutres" {Hall, personal

communication).

AN

‘i-SUHHARY_ i
R .In this chaptéf} an'ahalysis éF}the non-béuxite
mi%&ng"s@btor uas‘ﬁndertaken. This gec£§; uaé'priﬁé:ilf
féomposed'of‘gold;-diahond and ouafry‘pvddﬁﬁts wﬁiéh uérel
seen to‘be relatively smdllAcontributors‘tpznafion;l |
Qutput, iquﬁe} expdrt-éarnings anduembLoymenf{'

bﬁinahciél analysés.wﬁtﬁin the gold_and.diamoﬁd
ihdustfy reveal an"éxfremély Uﬁlétilé,agd'én ave:agé, low
incomé sﬁreém, vhich was;invafiaély sﬁpﬁleméhted-by other
sources of iﬂcome derived From-attachmeﬁt to'othep sec@ors
of ﬁhe economy, .The analysis concluded Qith the finding -

"that-the small scale operatibnS'as'presently‘60nstituted

.. ) |
could not édequatély meet the test of adequate resource
- Uuse, because of the‘phehomenOn of highFérading addad to &

Beéf éihausted supply of fhe'accéssible depbsigs._ It vas

suggested that the formation of mining- co~operatives

." could counter "the diseconomies of. small scale production,

vhile providing some of the'dynamic for more stable opera-
‘tions. However, their net impact on the national “sc¢ene is .

still considered to be quite small.

L



An'examinatron_of;the,auanry'inddaér\»shoued‘that
~?acceutable lewﬁaa.oﬁ%rerurns eere EElnd achlened _Houever,x
ncurren* Droductlon‘relatron§ eseec1allvdin»thélgovernmehf-dﬂ
”runnopEratiOns left a lotftogbe de31red th_uas suggest.d
?hat'tﬁe jovernment run quarrles d1v1“1dn edne under the

‘o

purv1eu of: the lees Dlwlslon. unlch 1tself vas: 60 be reor—_

.:1 co
o

danlzed as a crown corporatlon. Stricter and'more meaningﬁpl
SupePVLSlon uaa Lrged for the prlwafe operatlons. |

The impact of government on thlS sector vas next
1nvest1qated and folrouinq'an analysisrof the exis%ing7
‘organiz atlonal rorm, sone Fundamental recommendatlaaa,were
"made, The changeq emDh381Led functlonal respon31b111ty
and the need for greater locallzed de0151on maklng ‘The
ﬁlnrster of Energy and Vatural Pe@ources vas to be SLFVLCEd

clrectly by ;13 tzchnical heads of depar ments and thni\
administrative head; The office of tﬁe.Asclstant Secretarv
vas o be reorganlzed to permlb admlnlstratlve dEClSan
. king u1th1n th spec1allst departments, 1nstead of the'
‘current oractlne of u51nd technlcal experts fs adminlstrators
who anyuay had to refer the admlnlstratlve problems to Headl
Offlce, because of the complex llnes of respon31b111ty

The creatlon of a hlneral Deve1upment Unlt was
hrghly recommende and.the orlentarlon of the Ceological

-SUPVByS'tO research and long term projects vas to be empha-

oratlon and actual

sized. The more 1mmedlate problem of e X

3

mining vas to be aSSLQned to a croun corb ratlon'yh ch w1ll

ﬁhls corooraLlon

1ncorporate the ex1st1ng Mlnes D1v1fion.ﬂ




A

_.‘
o

codSidércd as the nnc'duc or diuer&ificqiiun,ofvﬂuvmlnc

1nto other mlneral Drodu line“ . I uas vfrcnqu urqed

Lhdt ths- OPDquthh provL*e the: PYDEFVLSG in the

runnlng oF the mlnlnq coopPratlds:< 1+h uh)ch lf ulll »ﬁ,fﬁjﬂifrfﬁ*iﬁ

.‘. P \

. f'en.a_e in. ar tﬂGFShl a rnehen-u.v It uaa aloo Cohmelv d as-hF?“5*f3Pv
m.bgvg RENE: P 9

- - S --"'.‘l'.".._ p T - . - e .. P PR

the utate s par*1c1p3ﬁt lﬂ anv Future JOlnt nentureo ulth

- ‘0‘».
BT PR TUra e e ol U

external rapltal

R .~ . - - - .oy

‘. - . . "

N R .

Pbcbonlzlﬂg that thp}qmall écéle mihlng sector,

lflpfoperly planned ‘and 3dﬂ1nlstered can only maLe aignifi

¢

. lcanu conthlbutlons to o'ovth and devélooment““‘Jthgnyé%}’"“ SR A

'

long tnrm, the enqu1ry nnulfoc

Yof la’*ge—acalQ mlnlng adtﬁVities;“Ufth7én'e?é”for'isﬁlafing'

thqse Features-uhiéh hold the best pr03pects Fg%hgrowtﬁ; i B

- -4om‘-‘q-¢p.‘>t..ﬂ



CHAPTFEF FQUR

HARACTrmISTICS QF MIMNING [MDUSTRIED °

Some . Pronlams of Definttion -

o Ah'imperatiup_départufe~poiht'in-ﬁhé scononic

analysis of the =2ctual or poten%inl,contribution,gf any

'resouf®e~t0ndgyélopmenﬁ;-is an - unders d’nd of ‘the charac-=

~

’fteristibs'oyfﬁhe said resource and lhe implieu inter- o '
relat;ons'thaf_exist‘bétweén this resource and those

& | S . ‘ _
vhich contrlbute to 1ts Form. Cirlacy-Wantrup (19259)

* . ) . ,

»wﬂaﬁif vleund the COHPPthmF ER re.oulce as a dyn amic one Ulth

L P DA s

LSS RS o
- - . - an

'Chahge wlth the end meamaj

- ~

UAth the Dlannmg

':ﬁ?;“ aqent_“,if_oﬁjpctive,4th§“;tate~of‘teéhncloqy and the

R

existing social institutionsf i

With respect @d fhe mode of: o urrane "wéthUb“w'uw'wq

defines three kinds of res OUFCEb, namely: ”nabutal”,

~

“cultural"” and "human". On the basis of utilization and
the time distribUtioh of use ratos, these resources may

. be defined as "exhaustible" or "inexhaustiblo". Here,
' : Do . o
- . the major determinants of resource avallability are vantbs,

technolaogy, effcéts of cumulative use and finallyivgriatiuhn
in the physical quantity and gquality of tLhe resource over
.time. fExhau§tible” vas cqnstrued to imply the discontin-
“uqnce of further utilization in ﬁhe‘che of continuing
human wénté, s costs.of production Become higher than
7;\;~19venues to LOﬂtanL Futt)er us o{vwhlls the corol lary

ed For the C’ 56 ar lﬂE\hGQulelC res ourcos. Tt ig

PR

that thv'tlmP oati o - Qf;rpvcnueu Lﬁd:CUStS‘ithhE“

agsificatliogn, and &4s thete 14




G

a vhole range of poussibilitlies ior tHE»lnt rtempopal ulg—

tribution ofﬁrevenues and costs, the dlstlnctlon betueen

"exhaustible" ans ”ihexhauetible“,becomes one: of degree.

v F 1

A better ClaSSlflCBthﬂ oF rasourtes, {one that

f o

‘ &Val¢8blilﬁy in: fferent time 1ntervals. Pesourcee nay

RN

either be "stocks" cr."flows", with-analog 10Us ‘terms beino]

noo4qeneuableiresoorceriSFoheAfor whiCH the total phyylcal

quantlty does not 1ncrease 31gn1flcantly u1th time- fn

- S . 4
v-.f_. .

contrast 'a flou or reneuable resource lS -one- For uhleh

.

dlfferent unlts become avallable For use in dlflerent

”flntervals.; Imollelt in the deflnltlon cf a.stock- resource

_13 that present use Vlll dlminbsh Future availability}

-

Uhlle‘lﬂ the case OF a flov resource, present FIOU do e S noL

necessaril§ diminish'future_flow;~although there are sdme'

noted exceptions in the latter, eSDQCl lly vhere_a. crltleal

R . - -

resourcea dependent upon thflr future aVallaollltv when QO

current use is undertaken. Host mlneral resourcea fall
into the first: category vherein the resources do not

decrease significantly vith time if there is no current
consumptive use, while 0il and a teu fugacious resources

Fall into the cafegory of resources vhose future avail-

ability 4s affected even ulthout current consumptive

-use due to loss by seepage, etc.

Uhlle consensus. seems to have Been aehleved vith

respect to Lhe oorinltion of ‘the aove broad categories

.

o

~has’ 3a1ne“ u1despreao accept nce) 1s based gpon”therr ,f[(

.-:.~

-

"non-renevable” and ”reneuableﬂ;respectively A stoek or

ce

zone'is inVolvedi_ There are tuoumaJo" clagses oF.stock Com o



the_bame"hannot He’ qLd For EE def1n1t¢on of nlneral resources.-

~whizh woul# lénd Lteelf to vapld ‘easy and acceotdble o
I ;. . ,)'. 3.-'5’. ”‘ ot S “ o e C ‘_ W
'*“méasurementg;:A,gulumrnéue nasg LlLernture nas deveﬂoped'“

6n this subject end'epafrxfrom Lhe“difﬁerEncec of Derspect*vei
. af the.varlddé?éHVOEEtéeQ'there seems “to- be energlng,‘at:.}v;w

"least in:nAotional terms,. an appreCLQtlon foL'uhatja mineral

resgurce category'is meantito”COnvey The emerging concebt
. - - RS
is that mlneral resources should be. deFlned u;th respect

- s el LT e w L e
L ae e . ,

‘“_to thelr usefulness as inputs to economic ect1v1ty, end not~” -7

Uth respece.to *FClr phys1cel ChdFoCteFlathS;> As

;'_.

CVU},ZimmermanfﬁlQSI 1964 ) observes,““PésOurces are’- nob§fﬁne91

v

beeome.....they are llv1ng phenomena, expandlng and contrac-

”fting in;response to,humaT effort and behaviourﬁ.' Hovever,

one”'Tecognlzes that a‘definition'based salely Upon‘the
utlllty oF the materlal in. economic act1v1ty leavec unansueredv
a uhole'spectrum of Fep more -important Ouest;ons.as'te tne

measureability of’thewrésource and,the terns of itslaval}ewf

‘:?a'mllty Theee partlcular concerns have engaged the

1wattenhlon of 1ndustrv pnactleioncrs For a leng tlme and have
'Ubeen the subJect Of,lﬁten°'-:CfUtlﬂV by academlcs from the

time of Leith (1938), thdougb Blondel and Lask) (1956)
Lovering (1969%), and more recently McKelvy (1972), !

i

Zuartendvk (1972), Govett and Govett \19/4), Brooks - (1975,

and_HalfOndJand Horton (1977).

e The central points bF eQntention_may'be eummarizednw.
as_folldws; 1;”’“” o R . ; :".'.r 'e_wy:.“

“iy . Th¢ need to create. a classification that-.. .

.gives a Fair_reflectlon of Ehe total
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expl c1tly stated

”the total amount of an elemént comp0und gr.mineral‘assemef

. e

N

(114}

\

Yl

!
i

et w v T

o uhleh can, be eonverted lnto useFul products.;;

The neeg for Further sub clas51flcatlons\ﬂs'*d

e

uhlch ra01lltate d;scrlmlnatlon tetueen"

mlnerai materlars of dlf‘erent“volumes,

grades, chemlcal and mtneraloglcal tharac— LT

terlst*cs, modes of occurrente, and_v

LRI

thelr economlc recoverablllty'

The need for ronsrstency in the use of the

terms uhlch purport to descrlbe a given

’»subset ‘so that the addltlve requ1rements

‘1organlzat1mns may refer to the same yard-g‘l\

‘-needed Fbr determlnatlon of avallablllty

.'-—z~

mav be a“compllshed

The need for unlversallty int the cla551f-i

e e ﬁ»a.._u“ ~ PP

tolcatlon, so that', the FESQUFLE manager, the

vnat;onai,navernmenti'anj the lnternatlonal

N ‘ O y I

‘» ~»,~

“w o -
- . . \ sy

stlek For resource management con31deratlons.g

For the-purpose of thls dlssertlon,nexcapt uhefe

o

a mineral resouree_wllt be'defineduas:

blage - both knoun and unknoun - dcun to some defln d

_.grade uhlch is hlgher than the crustal abundance of that

element"

(bovett and Govett 1976)

One shomld menthn

there that the ‘minimud’ deflned grade oF Govett and Govett

s

is s1mllar to the grade assoc1ated u1th the ”Energy

Barrler“,as deflned by Ualrond and Norton (1977)

r

e BT BN '4‘./.

Howeve iy

»avaliaole guantum ut, dneral nalarlal R

—_‘ locatlonal parameters as they lmplhge uponﬂ~ih7'“¥ o



iéiﬁeéfyéfyjlittré:1sﬁkhavhﬁa.-the nature ,the eneroya

e

. ‘barrtier, one 1s~JustL;1ed 1n u31ng tho'LOOSGP deflnltron o.

Ca e e

_,conpeot_that 'a nlneral reserve rebresents a‘measdred -L—n-ft“;“

. .
Sl L e g T
S e e e w 2

RN

’;anwopportdnlt\ rate oF;return on‘lrvestment JUSt grnater

7€fi97/j ﬂlneral reserves can tth be olv

*an%unspeci ed lover most grade, uh;lst remalnlng cogni;antﬁ

. ofdthe Fact that a geometrlc lncrease lﬂ eneroy is requ1red :

1

to convert materlal of a louer‘tenor anu thsa t thi .vould
’ . H

-

requ1re uhole neu tecnnologlcal 1nput, rather thar 1ncre—ﬁ

B __" o e i m

mental thanges oF technology vhlcn uere sultable up to th £
grade. Pesources ulli encompass three categorles, namely
(i) ) Non economlc resources,;

, (11‘ SubeeCOnomic reserves

/ . .

(ii1) Economlc reserves

The presedt author has recently dlscussed the

A

o 6'.v': st S m . (A p .
e T : S R _,.,.;...,a,.uy-.-l“."*w.\{ . <

quantum of a mlneral resource For Uthh the grade ds: equal
to or’ greater than tne mlnlmum grade establlshed by the

o

t'avallable,&umrent technalogyJ Jhlch p;omlses to ylcld

than the next best alternatlve use” (Ualrond and Horton

- e Lo . T

1ded 1nto‘ economlc

. ..—f—u

reserves” vhlch can be currentlv explOLted at a” proflt

and sub-economlc reserves_l whlch cannot currently be

;"exp101ted et a proflt felther because oF 1nadequate'tonnage,.

grade and prlce, ‘or due to/lnadequate quantlflcaﬂlon while

!

’-'Laklng lnto account dlstance From market nd the numerous

<.

L]

The non- economlc resource Ulll then be the total resource'

e

mlnu the sub econom c and economlc categorles. One should

mentlon that supply is draun Frdm reserves and 1s SUbJect

- P RS PN

'“EX genous physxcal featd%es of terraln and mode of. cccurrcnce.,

e t



e

“,grisk_minimizationg hence 1t 1s the most. veolatile af

. DETEPMINANTS OF HINERAL PESDURCE.aVAILABILITY ‘

-

--to the: smnibus variables uhich determine profitability

categories mentioned above.

5o

nalous accumulatlons, vhose phy31cal ex1stence is only--

. Inherent in our  definition of .rescurces is an T

1mplltit assumption that mineralfresburcee represent»anohi

.ascertalned aFter search or by 1nc1dental encounterﬂ. The - ;jP>

c01n01dence oF anomalous concentratlons coupled u1th large'

elzes of the coccentratlons are a basrc requ181te tor the

‘Formatlon of & m'nerar resource. The probablllty of. -

PO
- R et e " “

R S
,',\\.lm - e

lOCcurrence of .these two Features is extremely low- uhen

~ .o \

one coneldera the dlstrlbutlon of knoun mlneral r850urce%

. :,-. LY L e v wo Tl

o uxth respect to the av 1lable landmass..«Apart'From the'c

“:jVPlQWE.anougradey’eacn dep051t;ha5'a pchIiar-modefoff

-'occurrence, mlnera1001cal ana chemlcal pecullarltles, and

v

.

-a host of eccentrlcrtles“ Uhlch allou 1t tu be characterlzed

'*.as a cnlgue body Attenpts at svetematlzlng the areaa'of

i

‘potentlal occurrence have leg to the concept of metallogenlc :

-prov1ncee uhrcmycontlnueo to be the SUbJECt of actlve research

T

. in the geological profess;on and whlch will be dlscu5§ed

4'-more Fully in Chapter 7.

All deflﬂlLlOﬂS of mlneral resources: contaln as
an essentlal element the degree of aseurance of avallablllty,

uhlch avallablllty 1s aluays spec1f1c Lo a given technology

3

.Uhrle technology allous the Flndrng of hitherto unknowun

'dep051ts and augments the recovery of the valuable metals

‘0.



or non-metals from thelr. hosts, 1Y can alsoraffeclt Lhe

v

" demand for the mineral b either foztering 'more intensive

use gf Liie m%neral“in existing prouuc(s or by‘creafinq newv
ﬁfoducts. Converselv, by provision of subséitutes either
aﬁ the input or output stages,_tecﬁhology ban.have a
'deleteripﬁs'effect oﬁlEhe deménd for the mineral;

‘ The'cépber indust?y,’uhich 1ls @xtremelvioid;
has beer both benefactor-and victim as a fesult of-
/Eeqhnoloq1§afqéhéng¢§_uhich have affected both the demand' 
“and supely ends of the equation féf this met;l.‘ At the
tprn of the century, bfeakthroughs in mass .concentration
.téchniques Facilitated the exﬁloitafionlpf porpﬁyry copper 

déposits, and with suppl§ increased, it is essehtialiy‘

4

.technologicalrbreakthroughé in the electrical; coﬁstruction,

_Coin and cupro-alldy industries which made the utilization

~ :
of this supply possible. #Hcuzver, later technolngiceal
b ; 3 ¢

developments, resuiled in-the highly conductive, lighter-

weight metal aluminum making significant encroachments 1into

"the traditiornal copber markeﬁs,‘and copper producers cannot

nov be unmindful of further ‘aluminum invasion in the future.
Similarly, aluminum vhich 1s typically very energy intensive
. o ~E , Yoo : A

Has seen a systematic reduction ‘in this eneray intensity,
thus augmenting its supply prospects from lower grade bauxite
sources., Lt is to ‘be recognised as vell that should the
prices of aluminum grov prohibitively high, then limitless
suppiies of it may be made availlable from sources such as

elay, alunite, nepheline and fcldsparg®. The point is
. _ 3 {
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therefore made tha2t tecnnoloqgiecal change is omre of tHe '

important influences uhich can lead to shifts in the ™
(? - .

poslt.oning of a particglar knoun reserve as ecomomic,

sub~-=conomic or non-economic at a gliven time.

B ' N o ) E ) :
Capital and entreprencurshin.are thc nece

[47]

sary
coop?ranﬁ Factpps tg labour in thevproduction.of ény econumic
gqédé whether mineral 6riented or other. Traditionally’

wthe level ur-bacomevbf the mineral investigator did not

seém ts bear any syétematic ?elationship to the ability :
Lo find aineral deposits (Heﬁael 1968). 1n N@:EH America,
the small prospectoer with limited income and capital. ocutlav
has been brincipallylfegponsibleﬁfor a proportionately
larger amount.oﬁ nineral finds, vhich are inéreésingly

becoming more difficult as virgin, unexplored areas become -

more scarce, and more costly indirect methocs have to be
~ N S

undertaken. On 1nclusion of alI“tHe/'acets

volved in -
minerzl activity from the exoluratlionpta the marketing
stages, it_is therefore not surprising that only the large

congLémerates vilth their access to capital markets and
A

their reserves of internally generated funds uvill be able
Lo bridge the "disrovery - development barrier” as \lendel
(1963) puts it.

In the Canadian experlence, Cranston and Hartin
(1973 reported that eovploration expenditures increased
five times jn the period 1946 - 1971, uvhile Roscoe {(1971)

.using data provided by Derry [(1970) concluded Lhat the

<3 \
robahility of findin a deposit based on an average®
P Y g P ]

: ) . . Do . o+ v f “ék -
exploration cost of (iUanadiany 2504000, per trv, has @gﬁ%ﬂ .
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and Varlon.estimace that each mujorg mine discovery in, Canuda.

treurmred 3 cost ot approximately (U500 1300 million.g

- - o - . - . . ) ~ . i = A
Lorparable figures for Australia dand the U.S.A. are .U.S.)

«

er bthan Lu

S12 million and grogt ‘ $30 miliion cespertively.

Jn averazde. @ successful North

American exploratiorn programme
. 4

is

tﬁought to ?hv@@&e éﬁfan%ﬁﬁl bug@et of %ppfokihétely"ﬂ~

. . . . [ 4 : .
SIS0 %3 million for_;ach of about f“ive years.
N S :
. Q

.
@

Given bthe poscibility 6F‘a natural concentration of
a mineral resource, the appropriate technology, and the
required level of Venture capilal, it would be fair to

. . ) -

no development'will/take place until quebtionsg

-

assume that

of "the right to use and enjoymznt" , "the executive right
to manage" and "the pover of alienation”" of the resource

are settled {Thompson 1976.). This bundle of rightg

tihat confors ounership and control (i.n. property rights)

’ 4
18 of the greatest importance Ln preblems of jurisdiction.
of any resource. \lhere there is a lack of property rightsy; -

Andustry in particilar, proparty

responsiblility becomes diffieult to doterqine and external-

ities abound. "As sociectal organization requires the division
of lavour and roles to ve specific, Lhe bundle of rights
wvhich ceparates any tuo entities must also make their

responsibilitics and obligationsg, distinet" {(Walrond and

Mortan 1978). Though definitencss of property rightue is

' e S W T .
nuot a panaceca for etficient use, it certainly is a necessary

condition to orderly exploitation.

In mest resource industries, and in the mineral’

rights have been every-
" .



-'thine bot-defrniteA ‘One can recognlveﬂcﬁses"of Lhe ‘inter=

!

.tenp.oral 1nstab111ty \Jf propertv rignts” uhere the-"rig"nt»s

to d1se and en joyment are tenuous \Ciriacy~Uantrup 1959,

Changing political and social regimes are tremendous genera-

—

tors of instability in property .tights, and vill consequently

affect the Lterms of avallablllrv of the Tesgurce., fiineral

proJects have long natorlty perloﬁs, and it may ‘be ﬁecessary

that future exp101tat10n patterns would have to accommodate
the every—increasing demands for redistribution of uealth
that ere'sodont by the lower incone oroups. Tnougn‘rhls“
aspect may not be sionificant at tne commencement of- the
operations, it will'pervaﬂe the chouoht of all as the
operations matore and profits are realized.

. In the literatore-of project evaluation; great
'fectentlon has been pald to the. 31tuat10n of an "imbalance
oF ﬁroperty rlth"”, where externalities typically cccur
because the econcmic agent cannot appropriate the bepefils
ekternal to his activity nor is heAheld responsible for the
external costs he lnfllcts an soclety, but rather the agent
1g principally concerned with his prlvate beneflts and
costs to the exclusron of the effect of his activity'on
society. The implications of this’for.mineral resource
avalilability is that jnefficrencies.rn‘resource ailocation
S may be“involved, as the socialry optimal amounts of resource
'inputs are not utilized in the production process.

| | Indlstlnct property rights that ascribe equal

_respon ibllltlesg rlghts of use and probably ounership to

e

Y

N
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the entire group of economlc agents (i.e. res CDmmUﬂl’;

Jes w2
. .
»

resources,uneve been well dEscrloeG oy uordon (195495 Scott
’KI955F and Copes (1072; for the flshcrles | The‘oeneral

characterlstlcs of common property resources are 1neff1c1enc1es
in oroduc 1on, coupled vith over 1nvestmen i over °XDlDltathﬁ

and the dissigation of - any potentlal surplus or rent In

- e e

u RN I

ﬁthe mineral . lndustrx, thrs type of- commoh property resourceQ
wvill generally occur in areas of very prlmltlve mlneral
act1v1ty vhere croun or communlty trlbal lands are open For
all to eke out an ex1stence.

In some cases, there .are no codlfled or even j
tradltlonal property rlghts except those .possessed through
capture (res nullvus) 0f all the states, ,nls.ls posslblvv
the worst ‘as 1nd1v1dual surv1vel dictates that all of the
resources must be captured, before polltrcallv determlned
rlghts of ounershlp and use>occur In the case of common
property resources, there'is usually assoc1ated .some form
of JurlSdlCthﬂ that regulated entry and exp101tatlon,
vhile in the case of these Fugltlve resources, Lhere is no
.regulatlon (Clrlacy—Uanﬁrup 1959, The concomitant over. | n
1hvestment , over exploltatlon,,dissipation of surplus dnd

tsihle depletion tha at characterizeg the c?se of Lhe comman
property resource are morebpronounced An this case, and
often times, the declaratlon of‘such areas 4as common property
is in part a solutlon."Knlght (1975), Green (1977: ahd
Ualrond and- Horton (1978\ dlscuss the possibilities of
‘_manganese«nodules falling thhln thlS cateoor\ of resourceS.

olmildrly, ground uater and migratory 0il, in the absence
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'por the ohenomenon oF ”hlgh gradlw““_b most mqufal oper—lj

-“WA’E“ :; | . RR
' iteness or 1nstablllty of assured property rlght {

'wiﬁ-‘yﬁ W
N N . Y s P R TIPSR SV ;:w.'. caeda s ' .o ! Lo
dop L e o Y . :
plipatgums.o all these at’e lhdeflnltt property rlghte
on DPOdUCthﬂ declsions uvll De dlaCUosed 1n the ne\:‘ehap—”'

ter, but lt should be p01nted out that the maJor ratlonale«‘

L

& Acaﬂﬂbeanu@dol s;tuataond‘?plelng~frpm th%'ﬁhderﬁn—"::;f**i
» u‘x‘u £l '0_':::1 ‘5 et J .. ° e
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gn

The 1nst1tutlone that EYlSt 1n'a‘eountry theor-

4et1celly reflect the 1nterest and asplratlans of ltg.lnhab—h_'g‘*

W
1tants and’ hopefullv they prov1de thet 1nstruments for the

achievement of those alms s The royalty and tax qtrutture,
1naofar as they reflect the attltudeq of the society to

5!

the dlstrlbutlon of the returno_to the various factongvof

productlon, W1ll 81gn1f1cantly affect the produtt—mix andA

will dictate by whbmjeconomic ectivitylwill be dndertaken;

The maturitv of the nealth anu educat1on lﬂqtltULanS.

»,,.

',degree of un10h17at10n, the extent of SOLlal uelere systeme,

o

etc., ulll determlne the quallty and. COndlthﬂS of avall—

‘ability of the labour Force, uhlle the . banklng, anu rlnan—

cial 1nst1tutlon u1ll determlne the amount and terms of

v

'avallab111t> of capltal The - role oF the Judlclary and e

-3 stqb‘e Tegql 3y tem u1th a reoutatlon Forlthe observance:

3

" of the tenents of Jurlsprudence will combine with the above

& ~
institutions in determining the timing of development of
mineral resources. g ' : ‘ : ' e

,‘ - N

The actual endowmeht the dlelablllt) of Lup—

ital and tedhnoloq1cal know- how, and the tate of propertv

Lo .

rights are the determlhentgjuhith make the resolrce
phystPcally available. They erepto be considered as responses

|
4



thﬁthe,briginel-aource of aVcllaUllltv,.

jtbe'gelexy of 1n|luence erlalnq through che evulut_on ur.
7;¢oc1etal rasces and demands'.or Flnal uocde and hELVlC“S.x

eThese spe01F1c determ‘rants have been 1solated he-c,n

o

fessentlally to brlng LO tne fore some’ or the maln elements
)“hbat muatnbe recon01led 1F mlnlng 15 towpley%a part in,the .

v e
Anb)

country j development Q:c i : ' T

: HARKET .STRU.CTURE ,

Fundamentals of 1arket r‘l:i<:51’r'1cat10n

e I -

- L - 7
Fee - 5
Su e )

4uhlch ihe ralatlonthp betueen the varlous productlon unlts
v.L R R

his'vieibly apparent -the market structure is ea51ly uet,”

mined. However, the mineral industry uhlch is. basrcally

;.': s

"multi- stage‘”anc mul tr—pro<uc _dass not 1end-1t3elﬂ
uch<eésegoﬁ‘categori:atiOn as each'stage (exploration,~

dey“lopment mlnlng,_mllllng and concentrctlng, sneltlng,
- e

reflnlng, manufacturlng, sales\ and each product have. unlque

characterlstlcs uhrch may- glve r se to structures of their
\ _ L h '
oun. ‘Even‘though it may be dlfflcult to make: aﬂy a prlorl

'generalization about the strUcture of "“the Industry, it is

A

‘instructive'if an attempt ‘is madetto isolate those features:

vhich" are caomman to’the-varidus SEGgCS‘énd products, so
that tney may be given explicit treatment in the ecopomic
calculus. Such an analy31s u1ll hoperullv set the® staqe

for ‘the FEJGCLlOﬂ or acceptance of same of the ccmmonlv

—
.

held notions abuut the role of thn mlﬁerel lndustrv and

the.treatment it deserves in pollcy‘determlnat-cn. ilead

In rhe s1mple case of ‘an h-mogeneous product For~*

[



ff}i;;l?éj‘;eluc1dated thes
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. bécause o the numercus: economlc Jnata.aﬁ Ehe OUEDUt end;

"ftion-in_the primaryietagea,oﬁﬁthefprcducti:nxpr

.. IR e L

'-induetry Jhlch uas aluays ccnsrderea to be hlth) competrt v

.

Q

ceses.

In any produc" qrdup,_sdchﬂtéatcres theﬁfddﬁitiQUf

to the eXClUSL\LLV of, any of the ornducts will contrlbute .

. e .
P e ot < w

P . N
. S R ° v -

to the manlfestarlon'; even 1f 1t 1o'only tran51tor) ;'of

monopoly control. The dlfferences in 31zc, quallty,

.

technoloqy, propert” rights, coste and location  that vere

»

descrlbed as the determlnants oF mlneral resource avall-j

“abidity, will all in some uay confer some degree of” exclus—

1v1ty to the mineral, hence it may be 1ntu1tlvely exonct 2 d
that elements of monopoly control u111 dbveloo. “The search
for the relevant - market form u1ll be approached by a brief

review. of: thn dlstlnctlons betueen the kinds. of quaei—

_mondpollstlc behaviour and of market structure.

v

The basea of market 013531flcat10n are the impor-.

tance oﬁfthe'ihdividual firms‘ih'relatidn‘to the entire

‘ market and the -homogeneity of the product. This classifi-

caticn allous the;recdgnitioh of hrOad categories of pure

tomp tltlon, pure mcncpoly, oligopoly ahdhmoncpclistic
4 : ' ' :

'Vcompetition. The caee of pure competition réquires firms

that are atomistic in relatlon to thelr market, an

homogeneous product absence of art1t1c1al restralnts to

“level of OULpUt and prlces, free moblllty oF goods and

services.‘;Pure-monopolv occurs vhen a single firm has the'“‘

market for a product, which has no, cr any near substilues,

14

---'...:.u,“, . ) s

rclatlon hlps rn the lurbcr .

'.bdtgghichylﬂqfact;exhrbryed.tremendouS‘degreés“of‘ccncentraﬁ

e
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ig the Jdemand ik faces) and the lack of subSLlfutea reflects
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itszelf in this curve being:”f‘éla't’i\/‘elyf,‘vine'les‘.'t'i’c‘,f-uh’i’le the
cross elqsticity*ef the moncpolist's product in relation

=

/

" fo othérs is zero ‘or-very zmalil.  Unlike the case pf pure.
B - ) .. ) M . . ) ] H .
‘compe Ltloﬂ uherﬂ»the firm had no perceptible influence on

e e 3 o .
- dJdemand, price and ocutput, fhe monopolist can control output.

L T

and prﬂce,and_eVen,the'deménd curve itself . by d%fferent

oo . >
7 b .

forms of promotion.’

In the case of. pure competition and pure moncpoly,

the product-is  essentially homoagencous. . Hovever, certain

types of market behaviour are noticed where many sellers

Cach participaent, like the case of pure competition, hau

no perceptible.influénCe‘on putput, pricevand‘demand, but

: 4 N “’ ' P . - 13 1 N ' . . | ’ o X
neomay be abXe Lo afizct ne derznd only =lichils “on h2
oun dlfferentlated product The abundance of substitutes

(hence hlgh Cross elastlcltles) makes the latter only of

.nenliqible_eignificance, while the demand curve ig highly

UM

P

, \
demand curve facing the pure competitor. Actf@ns on his

\

: . : \
parl to affect his price and output wvill genera#ly not be

met by'retaliatory"mcasures of other firms es ib the classic

ease.in the next form of marxetfstructureleo ée’sL died.
FThe oligopoiistic'industfy is characﬁerized by a

great degree of interdependence of a small numbor of firms,

vhose Lndependent actlona vith respeot”tn output and price

vill affect the market shares and prices of Lhe others

I

elastic, but probably not aﬂ‘high.as the infifitely elastic |
. ) ﬁ , LY

are present, but they typically have a differentiated product.



=~ - -One-~can-distinguish. £cases

. - PR
[ L

of pure oligopoly where the product. ...---
is houmogeneous {e.q. aluminum, stéel 'and Tement indusiries),
and cases nf differentiated oligapolyv .where the product 1s

'

[®]
~

heterogeneous {e.4. different makes of cars, et

The interdepehdénée of the firms is iafgely responsible for
the indgterminate demand curve that am nligopolist faces.

Houover,,witﬁ maturity; the firmsidevelop per&eppions of

H

. o ) e L . .
:their marckel shares, and the odes. of conduct wvhich are

regquired for their mutual existence: These codes of L -
. . . ) 5 i : . - . . - .
conduct are either developed throuagh some form of 'collusion,

‘either perfect. in the case of centralized, or market-sharing

cartels, or imperfect in the case of ‘tacif ‘informal’ agree~

ments- sucn sz price le=dership. and =2reas of influence, or

they could be achieved through independent action over~Time.

The case of perfect collusion can essentially be

or

translatcd'into.g donopo;y strucoure, wherovo thg iﬁdigidqal
firms.a;e agreeing tc‘maximize indQstry'profits b; eguétinq
induétry marginal céét~with industrv-ma:giﬁél Tevenue.

Tﬁe share of each participant canibe_hlghly variable depen-
ding on'the formula fgi\sharing, yhet&ar by the resbective
firms cost strﬁcture, geograpﬁic iocation, overall size

cr vhatever. In the case of imperfect'collusion, the
mécﬁanigh fdf.aéfkéﬁwétébilifylié'iHVéfiaSiymlﬁgt of.pyice
leadership (Uilcox 1940): price leadérship may be cstablished
by the lou-cost firm,50: by the domihant (iargest) firm in
the industry. In either Case, it is the cbstvstruc£urc

of the leading firm that d

0

termines Lhe level of prices,

hence output that uill prevail 1n the industry.



Indepeépdent activn by-firms. in an-oligopolistic

market may eVince retaliatory action on the part of the other
. .. . .- . . 7’ ) . - '. o . - ‘ ‘
firms, thus.ieading to Seriou. “luct.ations in output. and
prices. If one firm undercuts ‘the prevailing prics-din.
order to capture a larger portion of the market, then a

price war can develcp as the other firms redct bwv cutting
“their prices to either-regain.their markelt share or

pénalize the firm 'initiating the cut in price.” Mindful of
~ ’ . , "‘ “ ! m. ' X . o B 1 “
~price wvars, ~firms- are more inclined to maintain a cluster ..

of prices about the “"accepted" norm, and engage in non-

price competition such as produgﬁ differentiation, and
) . . . -y [

~advertdising. “Thé knowledge thaf undercutting of price vould
unleash similar respanses by other firms, wvhile price

‘1ncreases may gu unrivalled in a mature industry, has led

to the phenbmendn of the oligopolist's ”kimk&dﬂydemahd

.eurve. cbssentially, fho kink represents the price belou
vhich the demand curve facing the firm is relatively ‘ ; v
. ) . to : - o ' .
inelastic, while abcve that price, tHe:curve is very elastic.

N ts El

‘- Because. of the precipitous change of the marginal-revenue

at the quantity defined by the price whé@e-the'?ink in the
demand curve accurs, diffefent‘cost stfuctureS'uill not |
affect the level of output~br'ea¢n firm, once the mérgihal
cost‘curve intersects Ehe marginél revenué cu#vé'iq.ﬁhe_

vettical portian. .

Uligbpolistic markets vill of course degenerate
to pure or monopolistically competitivh markets if entry

ig free and easy, especiallyv if supranormal prof-its exist.

Perpetuation of the oligopolistic form hinges on greater

. <,
t . Rl
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}ediiuarue_aetipn54»éndédnﬂnatural andlartifieial ba rrlers
r_td»entry-dehe:tboTndreuimndrtant n:tural Darrrers ‘are’ the ‘t:—djiﬁ
'-etzedgtlthe\rnltrai 1nvestment and the‘sizelat tne market =
-urtH reapect to the optlmun scale oF plant requlred Large
'vr”prtal reQJlremencs and small markec algeo Uth reapect to
voptlmum plant alze are obvrdus‘barrlera-to entry./ Artlflelele
”Qgrriers can be establisned by deg;eeroffproduct‘ditfefeh—.,
‘ytraflon and”tne eonsumers identification uitnvit;.cOupled
_uith the intimidatory pricing policies of already esthblished
Firma; Government’pate te, licences and regUlatidns vith
respect to the manner “of” operatlon, locatrOn”and timingt
of development of sone 1ndustr1es mayheonstltutehbarrlers
-td entry Flnally, and qu1te 1mportantly in the mlnlng
‘industry is the need to control strateglc sources oF rav .

N

materlals;_

Observations of| Market Patterns..

Baorfally, about ﬂ df'the orednroduced inewestern,'w
economlms is accounLed for by appr0x1mately lZSO'mlnes of

vhich 600 are underground o 450 ° are. open p1t "and 200 are
“alluvial - operations.t TyplcaLly;‘theae operatlons have
annual:capacitiesluell 1n.exceSS of 150,000 tona ore“per‘
year“(Bossbn and'Varion 1977): .U81ng Candda as an example, ' ;-
the 1965 figures reveal that there vere 3860 mlnlng corpor—
atlons u1th total assets of U 5. $9000 mJlllon, sales of

%3, 200 mllllon, and proflLs of appraxxmatcly U.s. $650 nillion.‘
‘Of this group, 46 of‘ ‘he prufrts,'A&% of the aales, and

’a36% of thc asdets vere accounted for by 16 (1 €. 4%) of the’



' 50:5ﬁqiés‘(Bo$§6h_et4:L.léiil. 'Kéqgéf (1959)_demoh5£rated

‘“:tha£tféggxbémbaﬁiés accounted fof'ﬁea§1y 20ftof25%“6¥'ﬁ

exDlaﬁ?éiéh eiPénai£';5;ih‘ﬁaﬁadé HUfiﬁé'thé“950’é« 
L .o : 5!

v"f Uthln speq1.1c comﬂodﬁfy groqps, a: s1mllar

concentratlon pat*ern and mar et otruc ure can be oeveloped

and Llll be 111Ustrat Xel for the ﬁoppar, nickel, aluminum,_""'

and platlnum,lndust:;es, whlle Tablé ZB:EnG@Catésﬂtheféame
picture Fopia:number of.miﬁeral products in,the‘United.'
States. |

R In the case of . copper, for uhicﬁ.thg,frééewofld‘

;broductlon in 1975 wvas & 654,600 short ths,~£hé-united

1

. States alone accounted For approxlmately ZBW oF F.ls ouLput

v

: whileythe.Uls;_anq‘Canada'ﬁombined_tp give'a<North
4AmeficénfC6ntnibutiQ; 0f‘38%;;;0F this North {meﬁiéaﬁwogtf
pr; bh§Lfipstlsfgns ﬁf concentration can be gleamedgfjpm.
'3€£ﬁe:féc£ fﬁét si¥'EBﬁpaﬁiéé: namelv Kannecott ?helps'Dodgé;
Aséréo, Canadian’ Copper Reflners, and Internatlonal Nlckel

of": Canada possessed approxlmatelv}/l oF the copoer reflnery

:‘cap801ty-(Hetal-Statlstlcs;1970);‘ A dlsoroportlonately
o T . . g .

large percentage of the vorld outputb .of copper is cpnt:olléd

by Kennecctt - the'lérgest pfivately ownéd,CUlcbmpany in the

\

vorld - the five nationalized mines in Chile'and Peru;

Norqhda-mines Ltd., Ih{erﬁational Nickel Co. of Canada7'

(INCO), Mt. Isa ih AUstralia, and three blg groups in Lambva

]

and Zaire. In the Unlted otates,.ouL of the-ZQD‘produC1ng
'copper'ComanLes,-one produces 31%, four produce 79% and
nine produce 9l%tofvall'th¢;qdpper mihﬁd;'while out uf-“nine

companief”engaoed-in smelting, one produces 30% and four'

x
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produce 87% of the cooper smeited (Kruger 1976). .

Thé nickel industrv_demonstratesfcomgentfégioﬁ

even' more glaringly than thal ofbcoppekl In %97;,.uofid

, _ T Ca

Smelter production of nickel was 6&1,00@ bgﬁé'of Qpich North
~and Souﬁh Amerita accountedfor 33%. -0F the total;American
produét{onj,INCD Ltd.’gﬁé ngﬁonbridge Copper Ltd. aécounted

‘.qu~aéprgximéte}§ ééﬁ. From a vorld perspé?tiVe‘in'l975,

o

'INCO, Falbbnbriégé'and Sumitomo Ltd. of Jaéén have 57%
of the éstimated annual world smelter capacitvi It should
5% 3bsérQéd thét.thege are minimum figures becadse they do
not take iﬁtp aéccgnf“sybsidiaries of thuse groups that

'
1

“are not overtly identified as such. ,

The aluminum industry shows a dominant concen-

~Vf/tratiqﬁ of world output’in a few large North American

s

Y

companies; mamely Aluminum Company of America tLtd. (Alcoa),
ERITER R Company nf Canada Ltd. (Alcan), Reynolds fletals
_Mines L td. and Kaiser Ltd. The total wvorld production of

primary aluminum metal in 1376 vas 13.4 million tons, of

3

which Ng?th and South América achUnfed ﬁcr’BS%. In terms
of the vestern.vorld alone, the Aﬁegicas'contributed 465%
of which.more than 90% can be attributed to the activities
onAlcoé, Alcan, ReQnrld:, ani‘Kaiser. Furiher signs of |
tHLs concentration are derived from rthe fact thal 629%

of the uofld capacity in primary-aluminum production in
l9f2~;s held by the feur ccmpanies (Hining‘Annu 1 Reviev
.1977)5f11n the.Unibed4States, out of the seven cpmpanies
;Rroduclng aluminum, one prBQUces 3&%, while three of  them

i

account for up to 86% of aluminum production [Hruger 1976).

o

137
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The Dlatinum~industry,nearly.reﬁre§€n35'%ne
. ’ L Sae
. 4 i [ .
ultimate in. concentration, as of a totai world supply or
Unees, souoh A

-

L. v
Ciled a.Uuine -

()

approximately 2.8 million

accounts for about 538%. Disfegardihg Lhe éontribution of

the. Soviet Union, the coMribution of Suouth "ifrica accounts
. . ]

for nearlv 78% of the supply. Uf this amount, Rusgéﬁburés >
. . - A . | . )

*,

Platinum Mines, Imoala Platinum, and FnQLehasd:Minerﬁ

Corgorapion account for mare tham.90% oF.thQrDutput Kﬂining

Annual Review 1977). . oo e .o

% . ) .

»

A similar story can be made for the dominance of
o . ) . B ” . ' . .

De Beers in diamcnd; Amax in molybdenum; and the seven sis-
.ters - Exxorn, thell, Texucc, Chevron Skandard, Mobi1l, Amoco,

o L . . L 4 \
and Gulf -in petroleum: and Union Carbide in-manganesc.
AW . ) . .

Given the Qirtually homogeneaus nature of the -

products at the primary stages oftthc production process,

the)minlng industry could therefory te characierized uy
the classic features nf pure oligyopoly as distinct from
monopoly, monopolistic competition and perfect competition,

As evidenced from the market shares, there are a fev dominant

producers in each product group and one should thereforc
expect the pﬁeﬁomqnqn

"

of price leadership in such cases,

coupied with Lhe charactzristic occurrence of the nccasional

price wars, and short term price instabilliy, as the producers
assert themselves in this marketlstfﬁcture. Atténtion
'will nov be turned to some of these latter features which

are a direct result of an oliqopolistic market structure.

[

2 \

The pattern of prices and its determination by

the activities of the various producing and consum:- unilies
J
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is very ynstructive ot the market structures that obtalin h
at fhbﬂﬁri@éry_stages‘of oroduction. fMartin \19677’des¢fibeu
the rceculilar éituetion 0t nickel vhich maintained 2 %pot
price)of 35Jl from 192? throughout fhe'debression until

1948, This, he attribugéd to theitremendqus»price—séttinﬂ
ability of INCU which by 1929 eliminaped'ﬁost ;F its caom-
petitors in the North American markec bv a sel ol mergers

betveen 1900 and 1929. In ‘more rebént times {August '1975),

v
P

INCO announced a raise 'in price from $2.01 to $2,20, and

this was imm§5ia£ely Followed by Falcdnbridqe. Uhen 1in
September, 1976, Faiconéridge’inpreased its price by 33¢

-per 1lb., thé marLet;uaiteq until INCO réacted eight days
,léter by sthing'the price 12¢ Lelow that seg by Falconbridge.
The inevitable result was that‘Falconbridge and all'others

. |
subsequently adjusted to the pﬁices sel bv INCO. It 1is

-

R

Clews Lne- 170 I3 a price cebt- .~ ia % navkek siruycture
that is‘best 5bproxihatvdv by oligopoly behéviduz.

Similar behaviour can be demonstrated in the
aluminum industry wher; Alcoa, Alcan, Reynolds and Kaiser
are the ﬁajor'price seftené. The copper industry, tnough

] : .
sub ject totprice leadership, 1s not as responsive as the
n;ckel and aluminum industries. This is easily demon-
stfade by the cvents of Jane, 1975, Uhen the cut in price
by 3¢ of Asarco énd Phelps Dodye did not evince an industry
vide price decrease. - Rather, a range of prices exlsted
f-am 60 L2 652 until six weeks after when the U;icc vent

back to the uniform higher level of 65¢. [t is to be noted

1 - 411 prices in Y.5. doliars
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thaf the cut was nqt'suécessful because the theraﬁ:oﬂu;ér3‘
could}ndt 5ring their costs in line with ‘this lover levei..
In ﬁhe plat;num industr%,'Rhslenbhrg and @mpéla_
3ré‘clearly'the'p:i2e sétters,'as the price increases announced
by Rdstenﬁgfq in June, 1976, were soon foiloved bv Impala
and the feéf of producers. In the mafkeﬁ:for ares, the
price tag lhat a.debosit'uill carry- is invariably determined
by thévmajor'fi:ms :egardléss of whether the_ﬁiscoVQrv‘uas,
made by itself or by smaller groups. |
Thus far, tﬁe”impressioﬁ may- have been made that
the market is controlled by an_independént set of Iaf%e
f;rms‘whpée actions :n terhs éf strategv and pricing are
guided geperally byAa dominént leader ac£inq relatively
independently of the othgrsf This, howevcf, is guite
fallacious as an intricate, éohnected yeb of cofpurate
_ounership has‘resulted in vhat Can best'be descpibed as
megaconglomerates. These congloéeFates are presént boLh
within aﬁd across commddity groups, thus vielding enormous
"quefs at éil levels oF‘industfy st;ucture,<and’their .
iﬁfluence is compounded by tHe fact that they alsoc represent
- . _
centres of mining'finan;e. A'Few examples will demonstrate
fhis interconnectedness.‘ “
Anglo Américan Cofporation - tbe.largest Soulh
African mining finance house, can be considered to®*have a
great degree of control oun the free world supply of gcld,
diamondé, and platinum thrbugh iﬁs affiliates Anglo Ameriéan

Gdld Investment Co. - (Amgold), Anglo Americén Investment &\"

Trust (Anamint), and Pustenburg Platinum Holdings

s



féspectiveiy. Its near monopojy contnol of platloum lq

¢

.accentuated by its 30% holdlngs 1n t e other maJor platlnum

oo
i s

b
"

gt Englehard Mincra 18 and Ph mL:a;“Corporat;on~ylagits

Iy 3 ‘ » . .‘."S.;'
Mineral Resources Corporatlon (Hlnorcc) Other major inter-

&, -

ests of Anglo Amerlcan are: {a) 35.8% sharé'ﬁnoHudSOn Sav
Hlnlng and Smeltlno Lo., (bj 10% snore*Ln Heséioa'UévoIop;
ment, (c) 30% holdimg in Betswana RST, {d) 29.98% oFNZéobion‘
Copper Investmeoﬁs uhioh_intuétholds a9%-oF.Nohéﬁagxqons.l

Copper Hlnes and 12. 25 - af Roan-Consoliggped, (e. 125

) -
i

1nterest in. Insplratlon Copper, (5} Coal noldlngo via its,
‘Anolo ﬁmgrloan Coal Corporati.n 'hiqh contfols in excess of
30% of South Afrlcan ‘coal output \Hlning Annual Pev1eu 1977,
In all, Anglo American holds investments in 14 gold, 14
“ooal, 8 diamond, 5 nonferrgus, la(prospectlnq,l9'other
mini”g, 7,laod and roél'estate, 23.ihdustfialAano’30
invéotmeof COMalniael, W .20 & 0; Du. s iase Wawa ool ldie-s
in Anglo'Americén-énd its subsidiaries (Kruger 1975).
| .The American based companies of Asarco and Amax
reveaixsimilor patterns. Asorco, vhich is egsentialibfo sase
. |

ametdl smeltlnq and reflnlnq conaern, and uhoJo principal

plodULL is copper, ouns 49% of MIM Holuinqs, 52.3$:OF

1}

\

Southiern Peru Coppuer, 34% of Industrial Hinera HD\LPO,‘ﬂé.Q%
o . : . \
. p . G \
of Revere Copper and " Brass, and $1.8% of Neplune flining. \
. B . . \\

There are mumerous other mining holdinys, the most siquif—B\
\

dtant of wvhich is its 50% interest in the currently idle \

Nevmoint manaqged Granduc copper mine. Amax, which oeriwcs‘approx—
. ’ ! ' ' o - ’
imately 40% of ity gross earninags firom molybdenum, nic kel -and

'\.,

speclialty metals, has substantial relationships uith other



' :m;ntnq concerns. ft‘jdiﬂtlv ouns Anamav Mining Lu vilh
vinacohda; owns.fo% of Bamancuato Fon08551ons (BEL) uhlch'
producr.e nlckpl and copper in 30tsuana, and JOLntly owns
with Homestake,:lead “zine depos¢ts in Missouri. It'has
A %S%ltntereot in a JOlﬂt venture with INCO for: 1eaa-41%é- -
"copper develoomeﬁt *n Neu Brun w1ak, and 25% in the iron
ope.coacern at Mt;-Newman in &aatralia. Tt has a|um1num
.1nterest in Alumax,’potash 1nterest‘at Carlsbad, New Hexaco
and Saskatcheuan, and ouns 20. 4% of Zamblan Roan Consotldateo
41nes, 29.6% of Tsumnb Corporatlon, 17.3 m‘OF U‘oxlap Copper’
A4
nCo., 2° % in BRST 10.65% of Imetal 'along vith a-joint
’venture u1th its ;Lbaldlary SLV in \1 laterite productlon
Imatal lS a French- based holdlng company which owns 50% of
Ste Metallurglque Le Nickel \SLN),Véa.S% onPenarroya, 9318%
of Hockia, and 6‘% of Copperveld Coraoratian.  Newmont.Hinin§
3 Corporation.is a -divarsified mtninq an- finance company
uhicﬁ is principally.involved:in copper. It'whollfvgﬁns
HagmavCQppar Cd}; Simi%kameen Mining Co., and Granduc Coc.,
while part1c1pat1ng 57.5% 1in O'Okiép'Copper;-é9;6% in fsameb,
,28;6m in Palabﬁta, in Bethelem Copper, 39.6%‘of Sherrit
Gordon Mlnes, and 10.7% of Southern Peru Copper. In.othef
operations,.it vholly ouns tarltn ColdfMining,'Resurrectian
Minin~=, Newmont 0il, and;has_BO.l% intere;t in the nov 1dle
Idarado M‘injn‘g, 5k% in Dawn‘Hininrg.,. and 3.3% 1in L‘Lm»t'lnen(v]t'al
0il (i'-}i_n-ing“r\rmuul Review, 1977, Co. Annual ﬁi’.ep’orts"f
'The documentation could concetvably pontinue ad

infinitum but_it is not necessarv for the nresent purposes

Enough has been said to demonstrate that independence arig
i .
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non- Ollus10n may not be che norms ln Lhe nlncral Lnduatvy

'Pather, lt is to'be expected that there could be a great
AN

degree of COlluSlve stlUlLV on the part o.,the corDoratlons‘
to 1nfluence investment, 0utput and prlces. _The CrlSlS ”t
o ‘ o . : .

of\copper in 1977 is lnstructlve from the standpoint that

one of the naJor reasons For the cont1nu1ng 1JNentory .

.accumulatlon, and its dounuard preSSULe on prl es ﬂUot be

attributed essentlally to the large lnfluence

et

run and state manipulated sectors vhich have otnen respon—

@%ﬂbllltles such as malntenance of emplovment levels, acqulrlnc
pf forelgn exchange earnlnns to- ald thelr debt ridden. coun-
trles{ instead oF_prlce'naintenance by production cutbacks.

‘Collusive,activity in outcat restriction obyicusly
has been.unable;to.stem the demands for Foreign exnnange

0 ‘1.

‘with the res .the state opera‘ed enterprises in CHll~

and Zarbtia have: attempted to increase nru*u on unlle the

3 jor arlvate comparles are contlnually seeklng measures to
reduce output and control prices (Hlﬂlﬂg Journal l977)
In the case of nlckel vhere prlvate operations are domlnant,
the 1ndustr¢ has reacted in pevfect unison by cuttlnq productlon_
to malntaln prlces as evidepnced in the recenily much publlc12ed

intentions .of IA CO to lay off 2800 workers at Sudbury, and

similar actions by Falconbrldge Canadian operatlons.
At the distribution stage of primary mineral
products, the produccrs tnemselves account for' the largest

share of outlets. Of the 41 mineral and metal products Y
lnvcstigated by (Kruier 1976),;46% of the outlets vere by

Lhe pfoducers themselves, 18% Jere captive outdels, 28%
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vere by merchents, and 8C by others (seec 4ppendl% 9y, The

o

tiqures uould lndlcafe that approx1mately 64% of. Te‘out— :

lets \Drodocer and captlvel vere directly “ied to the

:oncernsr lhen one considers that

mlnlno and sme Liiny

many. of the major merchants arc 1nt1mately connected in the

¢

corooratewueb,that eouelops the mlnlng concerns, then it
is- evident that the 4% dlrect‘control of outlets under~

states the vertlcal 1ntegrat1on of the mlnlng 1nduerv.
' §!

For examole, the extremely large Phlllpp Brothers is a'

i

part of the Anglo Amerlcan netuork through the merger of L\/‘
the former vith Anglo ‘American conbrolled Engl hard_HLnifels
and Chemlcql vhile the second ‘aroest nerchant group in

the . Unlted States ~ Contlnental Dre and - ChemfcalS" is a

part of the lnternatlonal Hlnerals and Chemicals,

Appendlx lOa,lOb and lOc dcmonstrate one of the
_direct consequences of the‘conCentration that.occurs in the ‘®.
mineral industry .In’Appehdix lO:,“Lhe reserves—output
ratio and the resources caoac1ty ratlo of the nickel 1ndustry
are calculated vlth respect to the uarlous countlles .'The
'Flgures redeal that reserve- output (R/O) ratlo For*the s
uorld vas 62 4 1n 1973 uhlle the resources capac1t» ratlo
‘1s 104 .1 given a 1980 capac1ty of l 183 ODO tons nickel.
‘The hlghest R/U ratlos are ev1dent 1n Veu Caledonié,lndonesie,
Australia and Cuba which have reseryes»tnst are. graoater
by 239,217, l25.ené‘97 times thah‘théirﬁautput levels.
Appendix lUlShOUS the R/B ratlos for ‘the most 1mportant
molybdenum producer Amax, qnd once agaln the extremely /’

large reserve to output ratio of 56 is eu1dent tor the v

|
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A

_Noranca Group of companLeg‘{AppendliJc), a more diverse

rarge 18 deplctnd. /However; it 19 still to be noted that
v ’ R ' e B
four of the ten companies listed have R/0 in zxcess of. 20,

@ L e

with Central Potash Limited in which \oranda has-a 51% . -

, ~2royin

a R/0 of 216. Such 1la ree aczat to autput

Ul

‘ratios separated the mineral industry from other forms of

economic activity where smaller ésset-output ratios are

held. Martin (1967} has ﬂstlmat d *hat U.S5. Steel is even

more capluallzed than the giant of multinationals - General

':

flotors.
' Uhile the definition of assets in  the case of the

minerali industry and other forms of economic activity may

not coincide exactly, one can reasonably assume that the
. . o

cost values of the'prdven mineral reserves held, given a

<
,

rﬁto.of disgodnt equal to the Curredt~wade ofzagierest{' L
arte far'but 6f line uith sales and output Iévels in the
industry tor reserves.in excess of atbout 20 years. An
argumédt can caonceivably be made for.over investment 4n

/

some sectors of the mineral lnuustry, vhile- admlnlsterec

underc p801ty aof productlon fac1lltles may be’ equally prn sent

‘because of. the oligopolistic market structure. It must bo

. X . @ . .
recognized also that there jf;‘m)empir;cal eV1dence to
L i : o

suwgc st that the proven reserves could be pconomlcally

produced under larger uorld aales regimes, hence over invest-

ment may be the operative phenomenon.

N

Sources of Concepntration

L4

The sources of market imperfection and the tendency

w

to concentration, vere at rirst intuitively attributed. 4

)
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Lo the physicﬁl.and loCatlonal'attributes oi the mineral

\

resource uhlch conferreq on it some degree af. ~\cluo1v1t\ , -

Aparf f%@@ these,. éggf ng'bé"ﬂ=qognized that minecal projects T

. -

t\plcallv have long ll\es, and con equentlv capital maturaiisna

4

is achlcued oVer a prot aatedly lonq period of time.

T vplce ll/, the tlme Fvemﬁﬁxglnfet'oﬁ to extract1an can lasL

< .

A : v G
- in excess of ten’years, and ith
. Ay

'returnsvare realized. There are only a &ey concelnSuthat

would immuoilize théir assets, along with the carrying o o™

charges, ‘that long. Thus ool§'the large;’Finano{ally

lsl' . ;
capable firms with their access to both lnternaﬁﬁ? generated c

4

funds, and external capltal will be able to see the process
through from the exploration to extraction stagea. Large

tldCLS oF land anag the right {9 them must also be securzd

berore these sums are expended and as Sea oraves (1967)

p01nted out, these very rights are to be consideTed as \a

.."

. . . . .. ' . N .
Do ole Tac Il 0 proautt o and ol hl “z then confers

'U

- mbnopoly pover over its suosequedt»disposition.
. | . "

Another saiirce of market concentration - may be
aterlbuted to the need for caoturlng the economles of large
scale'production‘and administration.' These economies may
te oerlved easeaglally-on account of indivisibilities in
?qulpment,.or from the advantagee of a large and well equipped

management team. Appendix 11 shbu; typical economies of .
H 4

sca thaAt operate in the copper ihdustry at the different
staqes’ofvproouctionl It is seen that at the mining staqge,

an increase in capacity by six times increases capital

investment requirements by nine Limes vihile readucing Vperatliny
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costs fdireet. Indirect and fixed) by aporoximately 50%.
. AN
Afh@se are distinct econamies of scale, but they start
/
,ta)decrease after certain sizee as reveareu,ay.Ade;man

91964) in the casé of oil.‘ This dﬁtimum level of»eperationm

'féeems ts be constrained bv an optlnun level of management

/ effieiene?, coupled u1tn r**41q ;n»sic:l.and user costs as
) described bv Scott_(l9557w \ i ‘ )/
S — Typi all> concintratlon 1s.accomean1ed by vertical
,/// 1ntegrat10n irthe firm, Uthh attempts to captute the )
: \

/ economles that are avallable at all staqes of the productlon

process. Houever, the limits and Flnlteness oftore bodies
pushes these inteurated firms to further control their ouwn

sources of suoply, since eornerlng dep051ts ensures its own i
BN s 9

survival vhile it precludes prospectlve\tompetltors.
. ‘ B

.
\aturalty, there 1i/a~t§ndenev for ovFrmotw\atlor oF

o

exploration aetivity as evidenced by the ridiculously high

reserve to output ratiaos held by some firms, and herein
liesQanother source of increasing cost beygnd a certain
'size. So perva51ve and entrenched ls thls requirement to
SEeCUTE aones oun source gf supply, that it led Hartln (1967)
vho studied. the bvhaxlour of LhE’erH, molvsdenum niekel,
aypsum and lumber 1ndustr1es, to conclude that the ”dll“erf
ences in the structure and control of 1nd1w1dual markets
might be explalndé better byvthe structure of control of
necessary basic resources than by economies of scale'at the
pruuuct level of production". In the case of the sleel

industry, Martin asserted that there vas a positive relation-

ship bet%een the opportunity of a firm to compete {or an

1



expanded sharé“of.t“gvsteel-marke ..and the control oF ‘the

t

~supply of iron are, but the dlrectlon of cauSalltv is not
v : L ..,VQ_' *, + . -
Gclo@r.,jﬁorxallgthexminerals he-stUdied” he postulated thak .

" there 1is a tendean"or concentratlon in stroanhands‘of
wdepos1ts uhose llqu1dat10n date nlés lnto‘thelfuture;
A oloser‘look at Martin's data on the Eleven steel

firms heoinvestigated reVeals7thatkInland Co. and 1

National Co. operatlons represent a. near optlmal 51ze as

deflned'by ‘the- rates of return on sales, assets: vorth, and
, capltal expendlture. It may, Be 51gnlflcant that‘these tfo

.

" firms, Inland and Natlonal also carrled reserNe/output ratlos
v

of 20. 7 cnd “20. 2, uhlchzfgiqonsldered as the llmlt OF valuable

assets glven current rates of discounf. It is also obylous'

that large size 1s no guarantee of maXimum rates of return,.

and this view 1s also supportedgby the l9/0 1976 Canadlan
f’Ilnlng Statistics uhlch \shou that the larye lnteqrated': -

companies like Comlnco, INCC, and Noranda obtained ratesl_
. . . o‘
" of retupn on mining_operations‘of lZfl%, 12.9m, and v12.1%

respectively, while smaller, more vigorous companies'like

Mattagami have<oonsistently_hignbrfreturns (Reimer 1977).

1) must be admitted(that th?re are numerous other

~

variabies tha* will affect and:determrne'the returns on

net investmeni and as such, the aboue are only offered
‘-i;; observatlg s vhich may be pertlnent, However, it may
ﬁﬁioeVFair to assume that the larger lntegrated units may be
*:preparedzl- accept the dlmlnishing (proportional).returns~®

on car’’' .l due to disproportionately large ayer investmﬁnt

in reserves for the real and imagined beneffts'oﬁflongevity,

A



fcompdny must also be ever mlndful oF reorlsal From the

F’\ L [ e

O IR ¢ I T

. H LR

and s steady income stream. . The returns to’the larger

‘companies, uithoutfa,dpubt,;reveahgthis‘relatlve'CDﬁStancy

in “he reallzed returﬂu.

\

Concentratlon malntalns and peretuates Further

‘1500hcentr4tlon,.ds the. LrEdlt svetem is progr3531vely blased »

N =

tguards potentlcl debtors vith large assetsf uhlle belnq

e

ex remelv punltlve an flrst tlme small debtors.' The smell

AN

larger compahles u1th 1ts web of_conhectLOhi if it contem- -

.pletesgindepehdent’actlon thet‘doesjnot live up to'the

expectation of thehlarder cpncerhs. Galbralth (1971)
probably best captured these relatlonshlps by descrlblng

these large 1ntegrated unlts as’ hev1ng «a common strategy

-~

fj'uhlch requ’res that the marmecybe replaced by an.- authorlriuq
'Ttatlve cetermlnatloh of, prlce ahd the amounts‘td,beﬂsold and

bought at these’ prleés

-_The obuious copcl_810n oF the 0 eceed’no sectlon

\

is. that the mlneral 1ndustry at the levels of .ore acqu1s1t10n

end reflnlng is pervaded by pure OllgOpOllSt tendenc1ps

The.argument 1s made that the 1ndustry manlfests large
degrees of veTtlcal and horizontal 1ntegratlon, vith the

‘latter reguliting in a corporate megaSLr&cLure which mav

neccsgarily lead to some degree of COllUSlOﬂ - albwlt of

. 0 N
different states of perfection31 dependlng on “the spetlth

I3

commodlty and economic. c1rcumstances.f An) attempts at

(o
<
)
o
T
[$4
-
e
3

oups,, uhether as satellltlc subsidiaries,"

state upelated entities,: muqt come to terms with the

‘perM381ve presence, influence, and_d0m1nance of the corporate

)



.qmbrella_in‘the mineral industryf

PQTFr STABI'ITY AND THE r‘OI"'IW”“ITV PPQB'FH, .

NP ', The ollgopollstlc ‘nature of the mlneral markets

-'and Lhe der;ved nature oF demand for hlneral products have

‘e

r‘ontrlt:)uted 31gn1flcantlv to the prlce.fluctustrons uhlch

°
P

. haVP become 30 charactcrwstlc of mlneral and some prlnary

' t
_commodlty markets. Uldely Fluctuatlng mlneral prlces

result in: a very pretariocus ex1stence f0r the underdeveloped

A > T

country, and area constant- generator of ten51on betveen o S

soverelgn governments and external sources. Thls sectlon. »
‘ » .

therefore, addresses 1tself bo the questlon of price stablllty_fﬂ
and commodlty arrangements 1n so.far as they affect the .

ablllty of - the underdeveloped country’ tg ma\1n1re and maln~

=

¢

taln a predlctable 1ncome stream

» Lo . ;?

.Appendlx (14) hous the fluctuations qu1te clearly, ‘
"gh .

and they demonst te[theL both mineral and non- -mineral products

share the same.fate;

_tjls also instructive that copperi

vhich has a fairly. l&y@e free market determined - prlce, shovs
S

fluctuatlons of tégggﬁﬁatest amplitéde, and that of the food

products, uheat uhloh is a magor Export of the developed
. h \
Tountries shouvs the least fluctuatlons whlle-the tropical

L

?
products (rice and suqar) shov large prlce varlatlons.

W:The pr1n01pel reaSOn For these w1de Fluctuatlons,
- . “ . -
in orlce “is, attrlbutable to the short-term prlcelnelast1c1ty°y§
oF demand and supply, coupled vith low income - demand

elast1c1ty The assymmetry noticed in the developed and

\\underdeveloped countrles Ulth respect to prloe Fluctuatlons

[
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‘of cupply inelasticity. In times of brisk demand, the

L o . : . 151
| \ .,.:‘ . . , - ' h .
arises: princip ly from the Yact that in DC the leveli of

‘production i€ very sehsitiye and responsive to changes in

demand, while in JDL, on the Dthaﬁ'hand, producers fimd ‘it

very difficult up<curtail"butput as demand falls, because ‘ 9

UDC ‘increase production, therefore”‘uhgn the recession

goccurs, demand lags Very far behind Outoui 'causiQQ'hFJCes
to Fall prec1pltously Thls greater demanﬁ inelasticity
of the“UDC isjdué_essentiallv:tp tHeir greater ;pecializa;“

tion in one or a few product lines. elso;“tbe fact that

feuer of theit éXborté'are‘consGmed at home. or produced’
' . Lo T . oL ' .
abrpad in the,lmportlnu country, caused a reduction in' the

elast1c1ty of supplv in the exporter and of net demand 1n

the 1mp0r»ér.g‘ln the paae of copper, 50% of which 1s éxported

ifrom the UDC to Lhe DC uhere the supplv of copper is more

4 | 3
brlce cvalilings tao be

el&s;;:, cn2 general“teﬁdency 1s for'arld

[{@]

sel an the exhb;pg of”théfUDC but of COUPSP no floors _

»
s

(Kindlebérgefﬁ }96@7; thﬂ the ULC themselves,'instability

is characterlstlcally greater lnfsmaller {u.r.t. GNP) than

o

o

larqer economles, eflectlng perhapa that smaller economies

A}
are invariably more concen ratedgln Fewer lines,

Prlce lnstablllby in prlmary commo&ltles and the

SN

' 5

neeu. for its, ellmlna lon 1is qebt vieves aga.inist ;ne'cpe:atiJJ’

Functlong of prices in the economic system. Cenerallv, in
? ¢ ]

economic analysis, prices,Have;performed a market clearing

~

Kungtion,. as thée price of a cummodity <0l 0 nsumpuidone

s ‘ -~

of competitlon, etc., are determined by‘demand'andgsupnlv

LI

'

inufhe short run,/and are cost determined in thé long run.

P
2
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Hovever, theptﬁreat'of shortages aad pbséibllities of markéq
cont;ol-baQe established baseé prices wnicH cear cluser
relatipnship to the cost of subst{tutes rather than iﬁnéreﬁi
supply qoét. Atvfhe samebtihe, pri;eg;are.viEWQd by the

underdeyeloned vorld 2s a sure vay af

0

ffecting ar equality
1n income distribution, thushpushing the cqngept of price

even further avay from the cost plus market clearance ‘concept

to a resource transfer concept .Bosson and Varion, 197

~J

).

10 the specific case of minerals, uhich trade minimally in,

>

free commodity markets, but are rather controlled in verticaliv
integrated companies, and increasingly to a‘lérqe extent

by long—terh contracts, it.is extremelv difficult te o, v

distinguish o price that meets the cost plus criterion, but

rather a*vhole range Qf<prices can be found.

~Commodity agreements, either in the foTm®of

multilaterel contracts for purchase a:.’ _.Y: b Y S

prices, quota resfriétions on export‘and or putput, and
: l :
: ' . . . -
buffer stocks, are the principal mechanisms used to effect

stability in export revenues derived from individual

COmmoditiesﬂ The'unratified.l948 Havanna Charter of the

o
.

UM International Trade Oréanization made thérfirst rsal

¢
. .

effort'at.commodity arrangemenﬁsz vhich vere tantamoﬁnt to
ljéen;ing of cartel formation for sh0r£ periﬁds,;especiallv
for small producers whoéé commodities verc experiencing
n@urdehSQthSUfDlUS“ and for wvhich cor:ectiyé action'w0uld
necessarily mean uidespread'unemoloymehf and hisery. In

thas mould, commoditv aqgreements vere seen by the majour
< ' .. :

consumers in the developed vorld as attempts to increase

N
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”

‘price, and transfer resoUrces i'TO™ consumers to produ“efq‘
ihe resource. transfpr motive - can be FOﬂSldEFPd akin to aid,
Jh!ch they drgupd ;ould be acconpllsned bv nore dlrect and
efflglent toolst 'The trend 1ln the 60's and. - 70's wvould
seemingly confzﬁm the consumer's Fe;fs ﬁ!at commodlty
agrnemcntg tend‘ic have a greatar price raising role, u1th
stabllltv concerns bplng releoated to the compen;atorv
finance provxs;ons as indicated in tne LOme’ConvenFion and
the reorganizations Othhg IMF compensatorv %inanges
(Rogers-1976).

The natural consequence of sabh generalhﬁfsagree_
ment 1s that in SGVyeérs, only four agreements (tin, coffee,
cocea, sugar)‘uere‘cpnclgded, and invthree éases% the major
importer did not take part. The tin agreement whicnh rgsyltedvv
in the formation‘of the International Tin Councii?@%}l953;
is probably the most effective QF theéé agreement;; and
promises to be more so, nov that the major ‘donAsumer, fHe
U.S., has joined theJ@greemEnt. ;The experience of this
aéreement reveals that tin buffer stocks uhich generally
‘net about 8% were.not as lmporLant as export quotas in price
Orablllzatlon vhen excess stocké were present (Singh, 1976;

.Gllbert, 1977). fhough the stocks vere inadequate 1in maln—.
taining the ceiling because they wére invariably tou sgall,

lﬁey vere a faf more flexible andvgasily adminlstered,-ﬂ
mechanism than export quotas. |, The inadequacy of Fiﬁancéii
can %e attributed to the fact that only pfoducers from the

. < )
uhderdeveloped‘countriés~cohtributgd‘td the fund vhieh at

i

.1ts peak wgs only one-tenth df'the total U.S. étockplle,



unieh vas the main~qetertent to large pressures on the
ceilinq.lbln retrospect vtheretore, the tin- agreement uas
only successful as a stablllzatlon effort because oF the
comblned effect Of’lts act1v1t1es nalntalnlng the floor
Uhllb the U atocbplle malntalned the CEllan. houever;
‘the neneral lesson which emerges is that export tontrols
should be U88u 1nlt1mes of an exce551ve surplus and not For g
counter cycllcal prlse stablllzatlon‘uhlch 1s bette” achleveu

through the bufrfer stock.

The establishment of buffer stocks involve distinct

- of carrying the 1nventory. RadetZkl“(L977)has demonstrated

S

that for eommodities-like minerals vith low price

-

elesticities - prodwcers fail to maxlnlze'prnflts by engaglng

in buffer stock .arrangements, lnstead QF Smely restllctlng

3\’

output and malntalnlngdprlces. ‘The lom:eiasthLtles vould
result in net” losses to pro%gcers uhen buFFer stocks are
established especially {”;é%tuétlons vhere the installed ) e
bapacityfln’the minerals industry ls enough to meetltuom
demands uithout raising price £B the extent where substi-
tution can bccur.' This tendenc; on the part’ oF producers

to favour producflon cuts cnd export restrlctluns is a
typlcal feature in Lhe ccntrolled”Amarkets such as_aluminum,
tin, and to 4 lesSer.exfent, copper; Buffer‘stdcks are

only advisable in situations whefe,matginal.cost and storage
costs are lowv, price elasticity of demandlis high when N

stocks are being sold, and the nigher the level of.demand

during lhe boom. However, Lhe unem loyment effects o
g ’ P ! .
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associated uifh production cuts, plus oonsumet ueifarevmay
be-miﬁioecing\reasons for establishino buffer stocks instead.
The paucity'of ccmmoditV agreements‘aod tneir |
relative lack of sucpess in ;tabilizino incomos from orlmarv-““
,exporgs, eszentially duo ta thelis li:i;e’d_"aver"gP uith'
respecb'uo par*1c1odt1ng countriea and commodities has
resulted In a Qenerai disenchanfment in the UDC for igolatedv

commodity agréementSu Rather, they have indicated increasing

1nterest in an integrated multi—LOmmoditv aporoach as noticed
: X

'in the UNCTAD deliberations of 19/a so that the burdsns
‘and benefits of ins tability can be overcdme.’ but;io'thiogﬁ
light, the problem takés'on dimensions oiheo théohpiicei
stability, but contaics elements of global income redistri-

oution vhich is envisaged in the nev 1nternational eoonomic

<

order. The major ratlonale\for an integrated commedity ¥
programme is the Factftpat a group of primary commoditiés

i ' .
vould tend to be more inelaStio,yhenceqmanipulablc in terms

of price control, than single commodities. " 0f course, the
larger the number of commodities and hence countries involved
’ T . ,“ . : . .

in such an agréemeht. the greater is the possioility that

equitable qlobal relatlon° will be Pstablishéd instead of
-
the great capac1ty for harm to many countries that 1is

inherent in resfricted deals. Thirdly, with the use of
buffer soocks as tho principal boiadcing’mechanism} there
coulopbe eoonomy in the commodity management as liquid
transfefs can be called from'thé‘iarge;bankfof reserveo-"

‘at various times to support a given floor price when the

situation arises. fourthiy, the required inpdexatinn is a

.



rather familiar concept in the Jnternal marVets of DC uho

have practised it ior'a lung time, and it QFfers ‘the

S soszicility for the maintenance of at least traditignal

purchasing poweT (Rogers; 1976).
The lntegrated aoproach as espoused by dWCTAD has

a ottonq orlentatlon touards reueralng th= terms oF trade°

B4

deterloratlon of primary exports, a%® indicated by the prooramme

'of‘lndexetlon There are _ltommodltges uhlch vere considered

for the prooramme, but ten of them are con51dered as
core commodities for 1mmedlate attentlon, -as they constitute

the pr1n01pal exports oF the uoc. of the 21 commodities,

_Gnly Six are minerals Which are essential to developing

countriés and For wHich storage costs are relativelv.small,

Althaough UNCTAD recommerds a ceiling on the size oF the

buffer stock at U S. $6000 mllllon, and ‘the’ Commbnuealth
\,

Technical Group 1is lobbyrnq for %n initial amount of U S.
$250 million Lo 1merove trade prqcedures, market diversi-
flcatlon p0531b111tles, and ‘the. jtvelopment of adequate
storage f30111t1es 1n UDC the fact that only ccpper and
tin are included in the llst ot core commodltles uould
1nd1cate that from the standp01nt ef ﬁlnerals, price insta-
bility wvill be around For a ‘long time, except if other
measures are adopted. Oee should also recognize_that the
sums of money mentivned above are far ffom‘being tealiced

in view of the ma jogp consumers (U.S5. and other developed

-countrles) preference for commodity by commodltx drrangementc

Y

and--the . recent ObSPLVBtlDﬂ that the Furopean pouers are
d
attemotlng to contlude more bilateral arrangements (Hlnlng

Journal October 1977).
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The srguments against the Lntpn”ated romnodltv

appFOdPn can be d1v¢ded 1nto tvo caLegorl s - those inherent-

in anv comm0d11v anreement and those pecuiiar to ,the approach
ttself. All commodity agreements that interfere with the

markect méchanism'¥ra'theor3ticallv'imposing saome rigéaitv
to’thé system as vell as- encouraging ssome 1neff iency‘éince
the -logr prlcévlnvarldolv accommodaﬁgs the hlqheot cosf
procucers. The lndexdtlon requlrﬂﬂent is extremely difficult
to admini§fep as avbase must be_defined for the. assessment
loF performqpqe, uhile the vafiabiliby oT stability of this
base from cohmoﬁity tc commcdity and ﬁhe.measurement of
real‘gains or losses are certainly very difficult probLems,
The fact that: thepe is neéd to indé% specific pdmmodities

L

vith respect to uther primary commodities and manufactures

T

s2aves a lot of room for varialion, henca the increasing

9]

need %or‘more regotiations. ..The record of the cogimoditly

o

by commodity aporoach as far as successful negotiation is
concerned leaves little hope for the multi-commodity programme,

especially vhen one bontemfiétes'the immensity of the

.

A

enforcement problems.

Notbithstanding the obvious difficulties of these

commodity stabilization agreements, there has been increasing

/

‘interest by primary producing countries in producer organ-
izations and gentlemen's agreéments, which all have as

‘their main aim, price control and supply management. In

the Inter-qgaovernmental Council of Copper Experting

»

Countries (CIPEC) vas formed .bv Chile, Zaire, Zambia. and

19¢

1‘\

Peru, and in 1975, Indonesia, Australia, and Papus Neu Guinea

- 3
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quined thenl. In;April, 19755 the'Aesooietion ef Iron
‘ IExporting Countties_(AIEC) was'fotmedgh%fAIQeria,hUenezuela.
India, Hauritania; Chile;-and Peru. In'thac'seie year, the
Intefnettonel Assobiatien of Mercury Preducers (ASSIHER)
vas formed by Algeria,'ltely, Nexico,”Sbain} and Turkey. t"
n {larch, i976, the Internatienal ééugite Aseociation (18A2
vas- set up by Austrelie,'Guinee, Guyena Jamulca, Sierra
Leonme, Surinam and YuqoslaVLa, with Haltl, Domlnlcan
Republlc anc Ghand JOLﬁng later, leks vere conducted
on lead, zinc, manganese, and turgsten with similar

-1ntent10ns (Bosson and Varlon, l977)

.‘These attempts by producers to form groups vhich

-
K

uould allou them to derlve the maximum gains- ff'm their

commodltles have been obv1ouslv inspired by he ablllty of = &

the OPEC countrles.to sxghlflcantlv 1ncrease the prlce of

0il in l9;> and later years. The qucs‘ion then reverts

to an eeeessment‘of.the.conditions mest likely to Faeilitate

the creation of a ehcceSsFui cartel, since the OPEC cartel

.has certainlv enforeed strong incdme feaiettibution'Forces L\

in" the oil produeer's favour. | ’
. The obv1ous controlling mechanlsm tor the creatlen

of a cartel is a communallty af 1ntereat among the‘var1ous

“participants, as any forced menipuletton of the market

mechanism must be aecnmpenied by'the poﬁef to do so. This

. pover becomes even more medningful if the oppodents are

‘Fragmented and if there is a gbod:flow of information among

. the cartel participants; Naturally, solidarity is difficuelt

to achieve in anv sysitem of forced restrictions especiallyv !
_ b P ‘



since the fear of cveryone being mads wvorse-cf & L

down of tie cartel 1s not as great as the templaticn of the

gains cu.beahaq-by cheating (Streeten, 19763; In t

imes

of surleaasﬁocks, vhen prices can onlv be maintained by

’

restriecting Output, tha & ptaflon to r‘hf=at is Ovnruﬁelmlnq,

as individual self- 11terest transcends the-group'e

I 3 . ) .
In boom periods wvhen §tocks are reduced, prices. are

capscity is’ increased, and income is gocd,. “here 1is

‘for a cartel. b

The participating member states in a car
‘ i f
_llke arrangement must all exhibit a certaln degree

‘re81llence in accommodating reductions in income as.
a near equalipy between their cost structures, as d
‘can only lead to. internal tension (Persuud 19765 .

inter-temporail preferences for the honefilg of‘tha
iation must be‘synchroﬁkzed as‘fhosé seeking short
Joeoo 2y MELL'QO“SC 2. Lhiz o eniz2ase ol tno ljna—=ci

viability of the cartel, and eventual disaster for

Similarly, there must be an equ1Laole dlstrlourlon

gains from_!artelllzatlon,'coupled with: attempts bw
to accommodate the various absorptive capacities of
respective economiecs, so that the disequalizing eff

'

‘inflation; etc., can be courtered. Cven if these p

~

ditions are-available, the arrancement becomes more

wvhen a system of rewards and penalties are set up.

P
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consumers, and. by playing one group against the oth

the OPCC nations aid by boycotting'the U.5. and Hol
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:
vhile suppi)inquritalnbandvFr?nce. This objective vill
obvicusly %e fart of a larger étrategy to‘accounf:forvahy”
form of‘rgtaliation that ma. occur.
The sconomic variables that»Fac;li@éte affective:
castellizaticn are:

(i) - Inelaéticity of deméhd’§0Qpléd vit% inelasticity :
of supply in responae to- ngher Drlgg—ln the \&
medium. and long ferm

(i1} The essentiality of tha.gqu.
(iii) A high income elasticity of demand.
(ivY) The éase of co?%fol of production
(v) " Lov storége costs. |
The prlce 1nelast1c1tv of demand dependq on the
propor tion of imports to the consumption of the commodity

;n 1mportlng countrleéf coupled with a lou elost1c1ty ef .

substltutlon and fewv substitutes, The hlabcr the import

content,of the cdmmodity and the lower the elasticity

of substitution, and amount of substitutes, the mdre

inelastic the démand will be, aﬁd ﬁhé ggeater the cartell-

izationhn thentral of the commgdity ’.oupply 1nelast101ty is_v
lncreased if there are only a. Few countrles among uhlch ‘

~

there is a qreat degree of solldarlty, and in which all

A'Y
i

clode substitutes are produced. Production restricgions
may be made very difficult becauseﬁof iabour problems,
especially,thé displaced mine labour thch has little
alternative‘but joininé the ranks of the unembloyed in

UDC. The greater the measlUres to ease this problum, the

greater will be the ablllty of the cartel members Lo
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resitict nutput and'malntein price. Storooe costs are
ysuallv good for metals, bdt very‘bed for ores beoeu3e of
their bulk’ thus indicatlog that greater control of the
refined metal is a d¢efinite asser to corfellization.

From the‘spandpoint of the attempts of‘under-d
developed countriee to fediekfibute vorld income through
cartel oction on the Price of tH%i:lorimarv commoditv'exoo;ts;
it appears that the gxperience of oil,is not ebout to be
duplicated easily. I the Ffirst place, the commuhaiity of
interest critefion is hardly met in most primary commodlsles
especiallzythe minerals. The underdeveloped countLles
(UDC} account for only approximately 30% of. nOn fuel
,;neral experts, therei.ra dlCdLlng that fromde‘global
perspective, ;me developedvcountries«(DC) and oenffaliy-
pl&nned'@conomies,are the major oon—Fuel mineral expiorters.
However dunlf&e‘the UBC, the DC .also have a stake in the
level of prices from a consumptlon standpoint as fhey
consumé‘about 65% oF vorld. mineral output compared to the

.

-10% of uor and 25% for centrallv plcnned economies (Bosson \

-

and Varion, 1977);-“One'uould fherefore expect that the

’

A

devclooed countrlcs as a group wvould dttemot Lo Follou S :

policies that would be more gLaolllélng in naturo rather

than price_augmentiog. ‘ S ~.€$
A ray of hupe for the UDC is that the 1mport

>content oF the developed COUﬂtFlCa consumpfion of minerals

-y ¥
4

R4S increased from 33% Lo 374 i world mineral output betveen

1950 and 1970, and it vill continue to 4o so. The corres-

pondina figqures for the nine major minerals. wvhich account
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[C I

for over 45% of yorld minciveac valiz, ate 44% and 60
L v‘ : - . ! - N "‘..v“ N - ‘ -'. ’
respectively. 0Of these nine'minerals (tin, .copper, lead,

o

nickel, zinc, iron ore, manganese ore, DhosphOLUJ, bauxite,

and alumlnum); the UDC accounted For: 2 ,F the DC meDrL

redu1rements uhlle Australla, Canada, and aouth AFrlca
accounted For the rest ' Hovever,.thlsamust be set against
the Fact that the UDC share in.world mineral prorts in

the mineral commodities for. uhlch they are _more ravoured Y,

is. about 60% to 80, For only tvo mlnerals.—‘tln and baux1te.
Theirashare of uorld cxportcbls about SO 1n three mlneraln

“(manganese, phosphate rock ~and copper) and less than 30

in three mlnerals (iran ore, zinc, and lead)

. The best prospects For cartelllzatlon, therefore,

appear to be tin andwbaux1te, vhich have ex1sL1nq producer,.f

agreements Houever, the past and thure perfOLmance QF
theae tvo commodltres as successful cartelllzable products'
have been and Wl]l continue to be dlsmal at beet\on'the

obgectlve of prlce ‘increases in an DPEC like Fashlon. It
is’ true that baux1te prices have been substantlallv rev_LeyedI

upvards in the Caribbean and elsevhere, under the I1BA
umbrella.. Hovever, future ‘rapid’ 1ntreases in prlce are

rather remote since a backstop technology in alumlnum pro-

ductlon from high alumlnous shales 1s avaﬂlable. Similarly,

'3,stee1 aluminUm; copper, and glass make efFectlve

substltutes For tln 1n 1ts tradltlonal uses

Speaklng gllbly of a uruuH 1dent1r1ed as ch ' )

conceals the factt that there is hardl) a clcar identity

of interest among the group._ Only a Fay'UDC are aignifidant
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- mineral eXporters, hence any attempts at 1ncrea51ng mlneral

'ilprlcea v1ll ultlmately mean a hlgher 1mport bill for thef“ C

otners, and a deterloratrng ualancp oF payments problem.‘;‘

‘ ;nhc OPEC oil increasé in ly7J vaa accompanled by an increase

e

*1ncome redlstrlbutlon goals may necifsarlly restrlct the

L

en»the current eccount deficit ln non oil groduc1nq UDC of
$32.1 billion \from a level &/./ billion in l°7J tol$39}8

billion in l979)v (IMF l975) Though OPEC -like actions

are not.foreseeable, it reveals isome reasons for disunity

among the ranks of’ the UDC.' It‘ls 1n'thls llghtv that an .

ECT

'lnteqrated commodlty approach is meanlngful to the UDC as

P

?;there is: ‘room for‘more countrles td be parL of the'bargalnlrg

'process,'and thus 1ncrea51ng the p0351b lity for a,mora_;'}

~equitable and acceptable adjustment However,'One’éanhét“t'm

-

) v
llose 31ght of the"act that the pOSSlDlllty OF agreement

varies 1nversely w1th the number of partlelpants.

C i)

osédn"and VYarion (1977)7introduce~an-interesting
. L : ) S . . }

.dimension to the cbmmoditv problem, espeéially for minerals}

as thev consider that burdenlnn the prlCe mechanlsm u1th

flou of 1nvestment 1nto much Feeded mlneral exploratlon.

\

.To the extent that the UDC have a knoun reservea to are a’

ratlo of apprexlmately 0.77:1 compared to DC which have aLA

reserves area ratlo of - 1. 35 l and the Fact tnat the upe

have 1mnense ‘virgin areas yet to be exolored then any

o

attempts at 1ncreasrng 1nvestment 1n mlnlng Ulll flnd through

-time, a larger prpportmpn golng ‘the Uul. Thls lS

obviocusly a veryflpngfterm proposltlon, and for 1t to. take

A S S

277 ieb, bhoraetywill have ta bh=e a much greater deqree of

P
LT . T
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Forebearanéé:and_trust, uhtch.is'Qnyieusly‘aefigs deeet,
. ebb’ al theaprcsent Lime. The‘egpectatione'dt thefpeoples ‘h5>q "

- L \ ,‘ ‘., )- N ) .'- . o ) - .
ot the tht:q uorld-are more meedlatn.-and the deyelop
- " : v . : Lo

[y

.uor“d Ulll onLy grudq1nqu glve up unatever lead it does

o oossessn It is iny to the extent that both 51des u1ll

b
5

3 galn that any acceptable Forms af prlce'stablllzatlon and

) o
N L . e

'1hcome medlstrlbumlon,‘untgn are 1re\tr_eabl lnked\ U1Tl
. . . . RS :
~"be undertaken. ;V,t’; ce

3 : R
L e

The Fact that bothv81des are talklng is encouraglng,

K

-

as the fﬁou oF 1nFormat10n can only 1ncrease the appre01a-

tion oF each 51de for the other s p031t10n It has alsot

o

y fac1lttated the qroupé u1th a grea er apprecmatlon ﬂf the

" L we

lnterconnectednecs oF the lnternatlonal economlc communlty,
whlle ‘making them 4uare of the . real opportunltles that are
avaxlable._'To the UDC . Lhe mOVe on the part of Canada and .
Australla in lnstltutlng more pfogre531ve forms of iegld—]*
latlon whlch‘l;mlt the'pro.1tab111tyuoﬁ*the multhatronaL‘J
mlneral enterprlses, is extrenely sanlflcant‘ Mloves df
thlS pature, though concelved Uth thelr respectlve\selﬁ-
interest.paramount ‘u111 certalply augment the flow of
1nvestment funds to the UDC »It 1s only tu the extent that"’
‘sdchyopportunltleSpfor 1ncreaé g ‘income genepatlon are; 
available to the UDC, that pressure on:théﬁgfice“mé;hsbign

i

‘will be reduced, thus increasing thehpossibilitv‘fdrb B

meahingfulfstabilization attemptsfl ' e R =

,VS\

!
1}



CHAPTER FIVE K S

a " .
MINERALS AS » GENERATOR OF. FCONOMIC GROWTH/ADEVELOPMENT - ”
GENERAL. STATEMENT - - ) .

a . ' 1
: Y . A ) E
~Underlying the foreguing discussiun is the assump-
. . ) . LI

Lion that a specific mineral ehdoument is an automatic

.asset to the aévelgpmenﬁ process? [t 1is eduaily r,ievan£
'éqd perhaps/ﬁbfe ingere;ting to address the enquigv;to

the duestipn of ﬁhe.role'&inerﬁls;have trqi}tionallv biaf&d-
“and should play'in‘tﬁglg;éwth proceESn _Secondly, £hei h

indicstors which can be used to identify its contribution .
must be'isblatedf 'Finall§; Statemen{: concerning';He
géfﬁterious éffecl&qu the'miging iéddstrj must béjmade
_highiv expiid;t, sd that expectations can be‘bfought into

. I .
R

line with reality, and .corrective medswures predkribed at a

Bl

very early stage in the devglopment of a mingralmﬁolﬁby._ }

It is an observed fact that mineral resvurces ar

r

indispensable to the industrial cycle wvhich it partially ”

-

initiétes wvhen combined with 'a few cobperant‘Factaps,‘

" HMaintenance and pe;petuatibn of the indystrial }ife is ,

¢ ~

often times donsidéred'synonymous to preservatiorn of national
M . S ' . . .

1

'security which can be loosely thought of 2z "the capacity

. PRE ! . X . v/ .
“of a society to €njoy and cultlvate its culLure‘andfvalues”“

R

(Cooperyi975). Not surpris}ngly,?there?oré, manajément
véﬂdvcontfbi of fhefhation'svmine;alfnesoufces‘héve;b:eq
. seen -as éitaifgecurit§,elémepts in itgvéﬁrvival and qroﬁfh.
HoweveTr, fhié'éhouidznaf\bé reéd és/an~opeh_endbfsement Qf

. S _ K _ . o | o

arfy form of mineral activity, as the velfare considerations

; " ' : * N B . . CI <
e e w0 e

. o L .
CU v e o
oy v . . : * 4
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. T
in the security arcument must fulfill the criteria of the

maintenance of a spécific'standard of living that is

{ consistent with socie®y's.values. ,

The arqgument bés,béen‘made in,Chabtd:'2 tﬁat any.’

: . : , 1‘ N N
gxport-orienter acpivity will rot contribyte significantls
to develepment if the returns aré'spent-only to maintain
the current consumption. There is'need for significant 

local reinvestment -in producing vhat Schultz (196C; cadls

"super}or forms of reproducible capital." It ds Hp seéret
. . ) .o
“that in many cases the wvorld oved, mineral development.
hae not.pesulted in lqng;term humaﬁ development, as éan
be evidenced bysthe fregquent juxtaposgition of abjeét
. - : > . .
poverty of the massés or the one“@and and excessiwezﬁealth
of é feu on the other; not fqrge%tiﬁg the degree of hﬁman
miigry that follOWS,in the wake of ah‘eghauSted depasit.

- Kusnets (1960}, however, ﬁerhaps captuféé the mood ;nd

(g6

e

aii1ty of the potential for development in smell countries

endoved with a. limited, Tange of natural resources by his
4 _ . , l .

trite comment thét V.{...The existence of a valuable natural
. : ‘ 4 ' ‘ . o
resource represents a permissive conditien, which facilitates -
. - ¢ ' o N ‘
if properly expleoited - the transition from pre-industrial

to industrLal‘bhases of"growth.< But“uﬁless the nation ¢

shous & capacity for modifying its social institutions'ih

-

time'bobtaké advantage of  the opportunity, it will have

only a transient effect. Advantagc§ in néf;nal resources
B ' ’ : - D . .
gnever last for too/long - given continuous changes in

L

technology ahd its extension to otder parts of the world."

Regardless af: one's political DhiiosQPYf ?fstrong

o
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case can b@ made for the 001ncidence of. demano for and
, .

"supply of/anv qood coupled!L th the. 1ncrea31ng 1nvolvement

of all se tors of the econony "~ Joseph rcCaslel - a former '

.

Assistant Secretarv of the Interior of the WSA (1960) .-

made thelrather‘coqent observaticn that "one of the reasons

/

‘mininq in the past has not contributed more to development

of the tbuntry is that the material being mined is no# used
bv its aitizens. If people are to develop - not just ' \‘
acquilire a little more focd, clothing, and‘shelter - byt

EY

find a higher and richer level of*livina, they must. exper-

. lenage a greater 1nvolvement than is - found in an ordlnarv

day's work 1n_the mine ‘'vhen they never see therend product
. . \ . :

of their. labours." L

/

N

INDICES OF PERFORMANCE : . ' /

o, ” -
Intuitioniand a—;rjori reaaoninglis not:a sufficient
basis for;preSCFiption, and oﬁe_hust addressﬁthe7%uestiona
of the value of'the‘miﬁeralireaaqrce as a'tactor ofrprcﬁuc;h
t%oa\\is Qeil as their contributioh_to“economic grbuth inA
poor countfies. Baumol ’1951), as part o# the ,clas sieal
tr&dltlon, attrlbutes a domlnatlng role to naturai resourcesb

Uhlle the neo- cla551cals as ev1denced in the Harrod Domar

schema, assign very llttle 51qn1flcance to natural resources

1because they appear quantltatlvelv 1n51gnlflcant comparea

»tO)thGP sectors in a natlonal accountlng sense. The

resolutlon of these dlsparate v1eus must explaln the 51g-

~

nlflcance - 1ﬁ any ; of the: observatlons thgt ) a cross—'

sectlonal study across countrles 1nd1cates that natural

RN

'
+
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‘resources as -a praport#Zon of nationalﬂincomeueeems.to be

higher in poorer countries than in more'developed ones, . :

- o . w ..‘ . ) k . - .
(D,)_~.a-s per caol..a ifncome increases, natuyral I‘°‘=0U1‘CF‘S "'1\

,characteristically contribute a’oeclininoioroportion;g;
g5chult4 (1960) ‘has set the- upuer llmlLlof 20 to'75 as the
contrlbutlon of natural resourqes to . natlonal 1nc0me 1nj‘b
pocr-countrlee, and approx1 atel 4 tg 5% for thelr r'ontr,j_-

bution in developed countries. Bogsson and Varlon have showun
: - e ‘ ‘

that in the be, the share of'the non- Fuel mineral

@

sector in GNP fell from 0.72% to 0.66% fromfl960 to 1970,

S v

~uhile,in the UDC, it increased from 1.1 to 1.2% over the

same period.
v : , . . ’ L o JERE

Are these observatlons toc be 1nterpreted as
1

signlfylno that naturai resources are a drag to economic

grouth7' At lead% superficially. it has been lnterpreteo:

[

\
~that wvay. by some.j Schultz relegatesvthe\observatlons to

. o - v . "\. : - - .
“the higher rateé'of return that céﬁ be-obtained'in fecondary

act1v1ty, coupled u1th the decllnlng value of naturai»“

o . . &

resources at Factor cost’ compared to the aggregate value of ~
,all other resources Thls decllne wvas attrlbutable to
technologlcal proqress and substltutlon pDSSlbllltles a la
Barnett and Morse {(1963), Nordhaus. (1974) In thlsff?”
context, economic groutn-represents 'a Form of dvnamlc.f}7
dlsequllrbrlum brought about bv the; lntroductlon of neu.

¥

and superlor resources” uhlch accordlngkto Schultz&;eads

ito the apoarent decr*ne i 1mportanc$‘of naxural resouﬁces.

A f \/»

-Abramoultz (1960), houever,.uouﬁd onlv accept

e

~with some reeeryatlone,uscnulté emphaars on the domlnance




o

—
o
R

of cdeclining gyesource Vaer, He views the connectlon betueon
leSUULCES and: grouth via lncome sav'ngs, and lnvestment
as belnu a rather tenuous and 1nd1rect one, anﬂ orefers to

address h’mself to the questlon of uhether dlfferentlal

nj endcunents_hawe def1n1t1vely Pead to dlfFeredtlal Qroudh

i

-among. co Tntrles hlstorically. Though there-seems to be’

some”correlation, Abramovitz COntends that it may not even .

>

be;relevant Lo the underdeveloped countrles uho have -a

dlfferent set oF values and sense of hlstory qhe uould co
) 2
only as far as ~saying that natural resources have. con-

~tributed to-drfferences among the rates of grouth of those'.

countrles that have been p epared to ‘make good use of thelr

resources, natural or otheru1se. The obv1ous 1nference,
- : [

and"one that‘bears m ch UElth 1s that the: development Fac—7

tors rust be found u1th1n tne lnstltutlons,'and the socig-

’ g . LA L e

economic ehv1rcnment, w;try»% . T

et e :
Dales \1960) complotely denles the 1mportance of "

theuratl .oF contr butlon of natural resources te total

.
. &

output as a measure of sectoral 1mportance.- He'sees it

51mply as an arlthmetlc relatlonshxg/znr?ﬁ\u1ll,beilaroe"

_ %
ur small dependlng on the 'size of the numeratoriand

denomlnator. ~It is theoretlcallv possible to obtain a

lmzortance.. Tne low ratlo CLUld refiect a situation uhere
1neral dep031t is abundant and. easrly JOFk d thus':
ﬁreelngvscarce resuurces to oe used el euhcre u1th the

concomltant 1ncreases 1n‘output ' Lertalnly, Lh1° reflectsk

.

an’ 1mportant sector.} fhe hl ratlo,‘uhlch uas 1nter reted-’ff '
_ P

« . o BN
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as . creat 1mportance, could represent & case of hiuh cost

" to economic qrowthtespeplall§jif the question‘is posed ‘in

'mlneral resources in buyana..w.‘f, N

w | . S . | ,“ S .”70

[}

extractlon unlch uould not only 1ncrease the numerator but
'decreas the UPnomlnator as uell , ertalnlv, thls altuatron

_cannot‘be con81qered as being conduc1ve to grouth , | ~

Locatlo.l theorv ofcers an. 3lternative in assessinq

the 1moortance oF a natural resource or.mrneral endovmen.t y ’

termsfofluhyiqrowth here rather than there? In thisvway,

the Specitic-contribution of‘the'mineralnresourne uill'be\g

identified. “One w1ll necessarlly have to take acc0unt of

the phys;cal amounts of the resource, its oualltv, and ease -

of recovcry in terms of acce331b111ty and transport costsL

_Vatu ally, as Dales points 0ut the 1mportance of resources.

to economlc development "l depends dlrectly on the physlca

quantlty oF resources used in. the prucess of. productlon and

1nv°rsel" on the cast oF transportlng the resocrces from
one area to another ,’Thls approajr Ulll be utlllzed in

4

the evaluatlon oF the developmental prospects of specific .

¢

ASSEJS”ENT OF IMPACT OF MLNEPAL INDUSTRY.

>Vof the mlneral lﬁdustry from. other sectors of the economy‘

S

ﬂ'x. From a jeuelopmcntal sta ﬁdpoint the uconomlc

'1mpact of the mlneral indystry has been. tradltlonally evalu-”

3

ated w1th respect to its dlrect COﬂLrldelOn to nat;onal

”71nc0me via. 1ts output contrlbutlon to” exports, uages'and‘
A e

*salarles and taxes.‘ Some attempts were made to assess Y -

S ,{
the derlved effects uhvch vere a consequence oF the purcha

£



N}

Schranm, usinm Flgures generated by Stahl (1973), sho

‘into
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a

tatVuard llnkaqes) and the amotnt uf mlneral outout that‘

Findgs 1tselr ‘into Further _processing . Foruard llnkages),:~ ,
i B e

,uhlch are assessed by the value added (that 1s, uages,,c

.
»

orofltsﬁ Tfnt ejc;) in, each subsequent processlng stage.'

The Foruarc llnkage eFFects are much more: superltr to the

»

ba kuard lxnkage in the_mlneral 1ndustrv, but as Jchtamm-

Ty ,
tl970) p01nts out, care must be taken to ascertalt that a

true llnkage'ex1sts. (The test of a. true llnkage is to

ascertaln that the act1v1tv uould not have occurred in the

!
absence or the mlnlng venture.) N - J
'.magnltude of these linkages at.various SLages

oF pIOdUCthn varles frqp one mineral commodity tg another,
'X. .
bt generall) there appears to be a slgnlflca

increase in- - -
value aﬁded from the nlnlng to the Fabrlcatlon stage
s that

for the Canad*an econony, ‘each addlclOﬂal dolla "s worth -~

of output of the metal mlnlng 1ndusttv generates $2 70, (&.$/m

4 &
g01ng as hlgh as $4 7l at the faorlcated ttage. Girvan (1971)

demoxstrates that the traastormatlon or a ton of- baux1te

semi-fabricated alumlnum 1ncreases ﬁhe value From

aDproklmately $lL to about $350 The }mmedlate mellcatloq\\]'j-"“

o of these Flgures is that the WBJOPU%OntPlbUthH to inmcome

~ a T "\Q . .
anﬁ.employment generation 'is ta- e Foun 2o tna‘la 2r proces-

slng states. Houever, one must not lose 31ght of the act

s

that the proce351ng stage is 1nvar1ably vefy capltal lnten- ﬁi'w
» :

_fslve, so 1n the pur u1t of " enoloyment ogdectlves thlsimust

‘vbe taken 1ntc account For example, 1n the alumlnum,lndustry,,.

o~
.'Lne capltal 1nVestmentr1equiremenus per meLrLc Lun oF unnual

o E ) ) . Sy
BT ‘ .. L e A
- ¢ B . N . : N N

¥
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S

;output*is approximatelv $25 Yo $30'For'thelbauxite'mininq,

‘f$200‘lo $300 For the alumlnum emelter. _\Bosson and Varon,

I

_1977) The Mentral p01nt is that the efflclent llOcatlon

_of‘scarce capltal resources must be borne in mlnd at all

times?’as velooment that Fosters greater concentratlon l
of wealth u1tn1n the country may in some cases be uorse
than no development at wll. o ; R .

| Another 1nterest1ng aDproach.to asses51ng the'

1mpact of the mwneral industry was developed bv Boadway and

Treddenlck (l977/,who looked at the Hmpact of mining on

'the Canadlan economy - Essentially, they utlllZe a compar—

’

athF ﬁtatlc analys1s on the changesmthat occur ‘in the
economv vith and u1thout spec1flc or all the mlnlng sec-

tors., In thls a?proach, the impact on the wage'rate,_
L '

\

intqfest'rate;:ko"elgn exchange cost 3 nd level of trade

are determlned Though thelr study is- spec1Flc to . the ‘Can-

adlan case, their results are 1nstruct1ve in a‘greater

3

‘apprec1at10n pf the llkely 1mpacts that can befexcected

in mineral related devefopments.
. l

Iv_ Under the assumptlons that no. mlnlng dccurred
%ada, and that all the capital and 1ab0ur displaced
2 .

'are avallable to the economy,'some 1nterest1ng results
-vere obtalned Ba31cally, those 1nductr1es that weref

suppllers of 1nput to the" mlnlng 1ndustry and those depenmd

]

it

l;fdlng heav1ly on forelgn eXChange to meet thqlr 1mport

L

requ1rements were severely aFFected The 1ndustrles ln

_ A ¢ _
'.order of decre331ng 1mpact are serv1ces 1ncrdental to

-

t
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b

‘health, rail traheportf'\Heét>Favbufed'in the ‘absence of
m;nind.were'the capital-inieesive indisiries whlchvip.l
orderlof decreasing aetivity wereepetroleqm rekininq,
mechineeyf Letroleum and gas uelle; motor‘vehiClee,i
‘alumihum rolling, miscellaﬁeous-mgnufacturinq, iroﬁ and.
steel,‘rubber,:end metal Fabricatiné. The higher:orice
of %oréigh exehénge due to the laek of mineral exporfe
and'tﬁe.rnereas;ng import b1ill capees (e)“other_expdrt ‘
indesfriesjparticularlv if thev {fe'capital-intensiv% to
be favoured. .(ngeoufse; if fhe other_majer ekpqrfinq
ineus;ries are‘labourxintensiVe then the effect of an
'mlncreaolné uage/rent ratio u1Ll nulllfy some of the
effect of the 1ncre831ng.exports).. (b} attempts at-
impoet substitutioq, of perticuiar sign;fieehce ls the
fact'fhét in the qeld coal‘end lime induetr;ee, %hcrﬁag5f
Lent rat;o actually fell perhaps, reflectlng the qenerally
’louer capltal/labour ratios that exist ln these .areas.

';15 the more reailstle951ﬁuat1en uhereAit uas
assumed that the capltal inginatee frem abreéd'énd tﬁak
it was not avaiieblezko the home market inithe aEGenee.
ef mlnlng, it wvas se'n that exchenge rate chanqes Lere_ o
more 31gn1f1canL than uage/rental raflos 1n Fosterlng R
speciflc industrial groups. The eXLhange rate rose as

[

‘ before, but nokt Lo the same degree due Lo the retarnln

‘»efFecL of a lowver uage/rental ratlo vhich eneourage
labour lnten51ve e\poLLq‘and 1mport competlng in Us trles.

Gene”ally, the effects,on spec;f;c,lndustrlal roups vere -
e R . . N . ‘\,-' .

;rapher simllaritdftﬁe case Uherefthe.tépiEaL uhs ;e;".ji K



,

available to %he rest- of the economy. In this case

Aowever, the wvelfara Lnde\ Fallo much Tore thaw i the case

~where Lhe Lapltal is retalneo thouoh the absolute fall
|

foF the 1ndex in both cases vas relatlvely neglljlble ‘Wl‘

¢

Thls relatlvely negllq1ble decllne in uelfare is attributed

Iy

to. the lntegratlon of the Canadian mlneral inoustrv n
world trade.u The effect of spec1f1c tvpes of 1ndUatr1es

on velfare bear testlmony to thls 1ntegratlon, as uelfare

"generally: Fell For the decre881ng act1v1ty in the usually

¢

non tradable 1ndustrlal minerals such as gypsum, asbestos,
)

quarries and sandplts and ifon,'vhlle it actually increased

uhen metal mining operations.vere removed

»The case of an expansion in the mining indostry
occesiohed‘littlelsurprise»in terms of its eFF bt'on the
iddostriai aroups, uheh the assumptlon of a flxed capltal
ehdllabour quppl/ wvere assumed, Increasxng act1v1ty in
mihingxreleaSed more labour relative'to capit al (in Lhe!

Y-

rest of the econ my -sc that uage/rental ratlo Fells in ot
Kcohomv uhlle it rises in the mlnlng

the rest oF the
seotor._ Gllmpses can be now had at the polarlzatlon andf
'duallsm that are so prevelent in poor countrles which
have dpmlnatlng mlneral sectors, f»Apart from the negatlve
effect on vages out51de of the lndustry and the non- -
‘ava;ldblllty ofﬂcapltal to other forms oF capltal u51ng-.

'activité, mineral expanalon 1s typlcally followed by cur-

" .rency apprec1atlon Uthh augme ts the level oF 1mports and~

PR
~J

,the concomltant 1mm15er121n%ﬁeffect of the deoendency that f?
§

"Follous ln 1tq uake, cspe01a ly in the ”‘Jst”'yeara.

-



THE S0UTH AMERICAN EXPERIENCE

[ X “

The South American experience with the mineral

‘

industry has lad manv‘stuGEnt“.‘F‘ he industrty to 7EF‘OU slv

v “c\

'questlon its- very relevance to the development process.

AN

\Undoubtedlv mlnLng has been the prlnCLpal source of

forelgn exchange earnlngs flar, many oouth American ; , o
coun trves, as evidepced by the Followrng rather high
flgures (aoproxlmately 80% of Bolivian foTelonbexchange
earnings;‘aporoleatelv 50% of Guyana’s exports;
approximately Sé%lnF Peruls faoreign ekchanoe earnings

(Page,.l97é). Hovever, Page demonstrates that the maior—h

dltv of these earnlngs are spewi by the mineral sector,

L N e
acH not by other secto*s of the economy This certainly

°

does not lead to meanlngful developmeht Page also

Y

demonst“aced that though on average the gross contrlbu—f.-'-

tion of the nlneral sector to government revenues-in Chile,

BOllVla, and Cuyana, vas abéut lSWh.the net contrlbutlon

Jafter making allouance For qovelnment Serv1ces such as -

mlnlstry of mlnes, geologlcal surveys, schools, etc.,

1 . . o o

'Ulll be 31gn1F1cantly less. S o

t Lo Mith respeot Lo the ob1ect1ves of‘gob creatlon,

A3

,mlnllelﬂg capltaf'requ1rements,‘and helplng to create an

"flesk than Four per cent oF the populatlon is - enqaged 1n‘n”

"mlnlng, whlch 1s experlenc1ng SLinflcant new capltal

'egalltarlan soc1ety, 1t seems  as though the mlnlnq 1ndus ry

3

. has falled once more.' In Luyana, Peru, Chlle, and BOllVla,

'1nvestwent°“1n the leapectlve countrles (Guyana s‘ uymlne

«

‘\
« . .

-3350 mllllon. Chlle s Codelco and LAP $550 mlllLon, Peruvs;lﬁ”'

e



atale ooned companlea 34000 mlllron) ' Lt 15 estlmateo that _u'

capltal costs per head can e8311v lle 1n the ranqe oF

.$100 000 to $200 DOO and thls ‘can certarnly be contraated

to the ILO quures of §$25, 000 per head dn anlmal and - f“
-'vegetable 0115 and Fats, $3 200 1n leather and $4 600 1n N ;
.4agr1cultural machines (Page, 1976) Ulth capltal requlte—':

ments’of theSe maonitude35 1t lS certalnlv very easy to‘

envlsage the subsequedt polarlzatlon of the 5001al atrUCt “

N
-ture that Ulll nnsue, as strOhg, uell pald consplcuously—

\vconsumlng qlnlng qroups develop at the ekpense of a con—t‘ft

‘tlnuously 1mmlser1reo aubsrstence sector Soc1al duallsm
w1ll_§%1nforce the economlc anllsm 1n avre01procal per-

tpetuatlng Fashlon if left to the Free Flow of the marLet~
nrocess ’ Added to thea§ fallures vhere thev should have :l '!
'been pluees, 1s the dehumanlzlng 5001al decadence that 15':-\
so charactenlstlc of: mlnlng touns (Grant 1911)

* The 1mpresslot is.- clearly made ln the latter[

_psectlons that mlneral based grouth as 1t exﬂst°:1n South

Amerlca, and perhaps mOSt underdeveloped OOJntrles; has "'nt
created an: economlc and soc1a1 struot:ie 111 Drepared tO'"- ’
.’_ B

cope u1th the ex1gen01es of modern 1ndustr1al development"‘

kﬁrunuald, l964) -Th e fact that they art export orlented

,hastleft their'ihprint gnfthégPhYaiéal apd’eco—aocial:tbt”

development of the country.p The lOCBthﬂ of the deposdﬁ

Ly

>

5mﬂi! vhlch 1nvar1ably 1s in some remote area of - the cnuntry fa.W' R

_m1nes uhere the pr1n01pal th81cal 1nfraotructure Ulll

o, i'_‘

_fnvarlably, the roads,‘ralluavs, etc . u1ll
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minimum“oF necessary r301lllles Ulll bt located Because _-‘
of the export orlentadlon and relatlve 1solatlon (phvs1ca‘ly,:
economloallv, and‘soclallv of these mlneral u38€d GCUiv=

ltles,’there 1s an extremely ueak economlc llnk wibh the

/
a
1

resL of the,country, ‘and they hav ”rema}nﬁd as enclaves, dn;"

better 1ntegrated Jlth the outalde uorlé than u1th host

e@onbmles (Gwrvan, 19/6 l97O;.A;

<

The Fallures of the mlnlng 1ndustry, sb enumerated

leave\very‘llttle,to recommend it as an aqent of;develop— :' s

ment. HoweVer, itlis absolutely necessary thag one +sclates

<

\\ the 51tua ions that are structurally controlled (that is,

1ntrrﬂﬁlc to the 1ndustry) as opposed to those functlonally
. deIJyed from consc10us‘ pollcy deClalCﬂb.‘ wlthout doubt
R
the exhaustlblﬁ ‘capltal 1nten51ve nature .of mlneral

s ,
depos1ts are obvious* cnntrlbutors to some of these deleter—

¥ ~
c’ i “

- ‘*ous effects noted At'the sane“tlme,‘there is a strongﬂ' -

feel1ng that the hletorlcal ill etfects af minlng can’be

largely attrlbuted to Lnappvoorlate government actlon 1n

-

not sel21nd the opportun&&y of convert1ng the potenLlal

- B .

uealth 1nherent ln mlneral dep031ts 1nto real uealth in T
~. )

o manv 31tuat10ns,’a strong case can”be made for: the misap- I
pllcatlon of the :proceeds: From mlnlnq as a maJor CO”e;lD~

utor to,the.dualL m, and the dePendent underdeveldoment

d

'that arises; therefore 1ndlcat1ng that qreater attempts -

; have to be made 1n deallng w1tn theae controllable varlables

1f dcmiiopment i to accompany allenatlon of the mlneral S

T

' resourc,.,frf T M’eﬂy‘ e
_ Rt TENNEEY . -




¢.

. small countrles uhere there is éﬁ equally relevant and - m'jlrg~'7

e

~or ‘non- corporate geocentrlc concern whlch controls assets -

) competltlon forges 1t 1nto greater acts ot conc ntrallon

‘ ' Co
J;control In thls sect10n~ emphasxs w111

FOREIGV INVESTHENT AND THE JTATf‘,

Y

The quest1on of the allocatlonf.‘ Factor lnpuis»“ :

\

and the aDpllcatlon f 1he proceeds From7 1n1ng 1nLo mean—f.
1ngful development presupposes that thefstate apoaratus

1s developed enough to exerc1se at least>1ndlca%1ve‘contrdf.‘
on the act1v1t1es oF all economlc sectors.l But\th‘s 1r“f

Y B

certalnly questlonable 1n mlneral orlentedtactQVLty -

pouerful form of. economlc organlzatlon represented by the

vertlcallv 1ntegrated traﬁsna onal'e rorlses (TNE) '.__ja-ft;"‘;ff

N N

uh;le Dema;, chn ts,vand others conCentrate on the natlon o

‘state and the reglonal area as the relevamt unlts oF study@ “"'.?wT%

in the dtvelopment PPO@ESS, Glrvan (1970 1976) argues that np u'.if'““

the coroorate econony is the relevant uh1 of econom lfi bf;v : ;;jff
orqanlzatlon that explalns the depen ent Tnderdevelopment_lhe e

| R o o . S T
of mineral export economles..j; ‘ ,pﬂgf | 5 -_.' T e T
Theut : pnatlonal enterprlse (TNE) 1s a- corﬁorate‘v’f BN :

Fact0r1es, mlnes, sales, and other offlces - 1n kwo

‘more countrles (U N3, 1973 1974) It 1s apparentl"

loglcal exten31en of the vgiilcally and horlzontal»y f}ﬂﬁflftn

i

1ntegrated Flrm 1nto the woer d/arena, vhereilntenee
i

=

and narket coﬂnervng.u Th1s phenomenon wes brj fly descrlbethwfx  -
‘\ ' . . , .

1n thT preceeplng chapter and someubentaeave suggestlons

‘l."

were: made -as’’ to the ratlonale for lntegrrtlon and market

be placed oniif %
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A

b
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= \-‘ . -
countrles in uﬁ\ch they are res1dent

oF laroe 31ze flrms uhlch have annual sales ot hundreds ofV

\

mllllons of dollars, and whlch have seen Lh&lr most raold

qrovth ‘n the pEst uar ‘period: Mlth the reconstructlon of

Germanv, emergence of Japan as a major economlc pouer,n’”'

and the strenqthenlng of the Unlted States as the ma]or

capltal centre of the Uestern world Thelr grouth pattern

N

'1n the last decade is revealed by the fact that 1nvestment

by TNE 1ncreased 15 . tlmes, 10 tlmes 3 tlmés and 2 tlmes

vhen the orlolnatlng countrv was Japan,~Hg Germany, United

St tes, and Unlted Klngdom respactlvely; Thelr homé"bases

are. typ1cally in developed market econom}es of uhleh those

‘based,un the,U.Sz,'W. Germany,_U.K ,'and France accounted

' far 759 oF all Forelqn aFflllates. The Unlted States is

1\
undoub edlv the prlnc1pal home country as- 1t accounts For

. over one- thlrd of all Forelgn affllla&es uh;le possesS1W§

[
elght of the ‘ten largest TNE in, the uorld (U.N ‘.,‘1973)

In l97l, less than 300 u. S firms accounted for over 70%
of all the foreign. direct 1nvestment orlglnatlng in that
country. In the U.K., a comparable Figure is indicated
as 165 firms accodnt for'%tet 80% of ther orolgn direct
1nvestment (FDI) emanat1ng From that country

.Ulthrn these/qroups, the afF111ates operatlng in
natural Tesource seciprs are generally larger than the
manufacturlng and vice concerns.and 1t is certalnly
-sxgn1flcant that/fhfiqh decre351nq, about 50% of all FDI
in underdeveloped countrles s in extractiveilhdustries.

/'~

Characterlstlcally,fTNE are domlnated by a set"

179
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\9% mlﬂlﬂﬂ. and 27% maaufacturlng in UDC compared to 24m,

Al \

-

.hls current deereasc perhap reflectsA “§hift to
-1ouer rlsk manufacturlng and servlcee.‘ A' 0 ‘1 9%@
- secto ral allocatlon of - thlS 1nve~t~ nt is 406,De' eum,

;,lhe bulk of the re search and. development_{R & D) in thcse

" and-are becomlng an 1ncre881nu proportlon oF thc e/poLL

’

quit

sectors occurs 1n¢the home councry, “which 1n the case . of

2

the U.S. ‘in l96o gccounted for over 94 - .w11-9“4iDg In

‘the same year,.13 UDC representlng 65m 5?\{@3 fotal unc

Dopulatlon and 56% of .the GDP of all UDC pald approx1-

mately $1.5 blllloﬁ\bhlch is more than 2 half of the flou

of

v

&

Hoet foreign

80% af U.S.

categories.

fofm oF patenﬁs,

FDI:tD ubc, For the.

"”earnlngs of UDC (U.N

. 0or majority -controlled

ana 75% of

A notable

.

access to heae technologles in the

licences, trademarks, etc. These°pavmenta

are 1ncrea31ng at a rate of approx1mately ZOm per annum_

’

1973).

'affiliates aré,e;;ﬁef1gﬁclly'quaed :
as shoun by tho fact that at ;éést
UK affiliates are in'either.of tHese

exceptlon ls, Lhe Ja|annse pattern

of control uhlch favours minority ownerships alung vith

detailed management contracts, and.o*her stipulations. A

notable fact of the TN[ is that their abili£> ta borrov

12 c:llv ir their host countries, nuts under their control

vast Flnanc1al resources vhich contleute ta greater asset

J.5.-based

.ereation locally. The

sUbsequent income stream can be

e. large as revealed Frcm the fact that “in 1971, the

}

iNE invested $4.8 billion abrouad and receiven’

‘5%’_and 47% ;eopectwve1v in dovelcqed countr1es' U.;;v;l97§).

18057

. .]"
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Vestment u1th different ounershlp ties and effects on- the .

2s inflow inlo"he U q.,_aﬁproxlmatélv.aqf lllon An

EOy N ‘ ) : o
interest, d1v1dends, royaltiee. end*ménaoement Fees.vfj'

Fore'dh dlrect lnvestment has ce r*alnly PBQIHCed'Ty e
the tradltronal portf 10 1nvestment uhlcn uas Jogcommon

vln the pre—”orlc Uar IL perlod esped1all,;rn~fhe relation-v
‘I;Shlp'DétWEEH olonlal pouers and thelr appendagoa, as
_uﬁrwessed in fhe exper'ence of Canada, and the Carlbbean

F(Ullklneon; 1968 Hclntyre 1972). ﬁouaver,’at thls p01nt ,

-1t 1s 1nstruct1ve that %hree dlStlnCt Forns of dlrect 1n—

LRy

_host economy be recogrlzed

The flrst tuo are ”Settler type” 1nuestment and

“"PUtolﬂg Out” 1nvestment (Hclntyre, 19/2) . In the former

3

.case; the 1nvestor and hlS capltal mlgrates to fhe

i . BN R

terrltory 1nto Uthh 1t becomeo'lntegrated leaulng no R 3%;jyh

obv1ous connectlon ulth 1fs exterral orlgln, excepL v1a

n,
£

,,,,,

its consumptﬂon pattern and 1ﬁvestment inm Forelgn h S
. , a L

Jsecurltles whlch lS a normal item in their portfolio. The

f
/

'operatlons are~generally of ajemaller scale than reeident

forelgn Flrms, but generally largcr Lhan local firms.
N -

”Puttlng 0ut”'1nvestment is normally a53001ated vith a

b3

case vhere ounershlp and control reSldee abroad “but with-

out any v131ble;or other llnks to a trans—national‘enten;

priee. The'decision on the inowi and oulput mlx, alonu
wvith level oF ‘'sales and prices are made by Lhe non-

Foiaen

re

(O]

6.

The third %orm of foreign direct investment is

R4

the trans-national enterprise (INb) wvhiclH accounfs:sior the'



” §383§€5¢ 30~t oF orlvatc_lonc—tcrn 'aplr
gand tlaoe_rn conmodltles.h THe ma]orrﬁy 01 thisqtradefis
3 esscnttf_

bls gr0u1’g Faster than uorld output ;;Investment by the

vthefho £ countr> a° the entlre corporate productlve appar—hﬁiﬁ

‘latus rn terms ‘of

ftbo ent::srlse.

by other than the p::fi'b

<

. R T :\ygf&“

'ROVements,j‘

“.in_thefformrofhrntra—branch‘ 3nsfers; and lt‘

TVEﬂ ;presents',n organlc l;hk 3t4een thcfentcror se and

vskllls,”management and

" .

flnan 1al resources, are transferred to the host ech-ufﬁbi L
,noiogicar‘l dershlp coupled u1 h th9~sett1ng up of S 4

branches Dehlnd natural or artlflclal barrlers nss been el

[EARY SR

;ne of the key 1nstruments of uardlng off 1ts conpetltors,

quhlle generally u51nq the vehlcle of adveltlslng to create

l B

tan homogen14ed market Dec131on maklng is. 1nternallzed

.

u1thrn thefcorooratlon and cohtrol iS estab1lshed over the\35-:5”v

1abour'and;cap1tal marketf Thls control 1s Further
: /\’ B : . . s

~Areinf0rced oy 1ts 1solatlon v1a the route of 1nternal

3

financing At the output end of the Droouctlon process,‘lkf }'3~5

.,'5:

taste- cfeatxuub in central to th; strategv of the TNE -and b”?~

the soverelgn consumer may realiy be a relfct of the past B

(Levitt, 1968) Qu1te notlceablc also is’ the rlse to C e

N
.

prom;nence of the 'fac less” chagcment teem 1n°tead of
shareholders as the prlncgpal de0151on maklng unit’ of

-
N

Unllme thc first two methods of tbl, the deCL3101

2

to- 1n\est in a par@hcular countrv by the T\E may be gulded

‘
E

of t.e‘sal’"upﬂra,ttn.'

Pather the. Forelgn operatloc is -vieved by the manaoement

Leam as a- llﬂk in the global operaglons of . the. conpany,

o e v




’,and not as -an; end 1n Lstlf uhlle oon51deratlonsfo? thef:,“
'ﬁsecurlty of supply resource control oompetitlonixeductlon,

fmarget snare or even Dolltlca

Cc

~ egonony 'is‘-‘fc.e,hiﬁr al.tq *t’ﬁe» ;i-:ss_u;e of depende tddlp e

*;‘J*ment 1n ml eral eyport economles.ﬁ

;ﬁstrono motlves For a dEClSthatobaneSt"lThe globa%

.

3'czntral area of coﬁcern, ond all local operatlonapare?;ffnjlgg

.' 5 . : oo

N

i ;“ . - ".g

.9.

e \-:g

profltablllty‘ hd poaelbly TOngeylty of tne T\E le thed

A

n31dered ”o ofltableﬁ only 1n ‘as, far’as they contrlbute hj ”}a[f%fﬁd"

-

¥ : . N
to the spec1f1c obg ctlve eet For them An the la ger COD—“J-Zﬁfv"H'E_{l

) R

porate etrategy; thus subordlnatlng the 1nterests oF the “f:{ KRR

o subsﬂdlarv to the corporatlon as a\whole.L é?

E . .. A

U31ng the mlneral 1nduatry as an example, olrvan

(1970‘ demonstrated uhy the functlonlng oF the corporate

vBa51cally, by a proceassi}jf}

of planned 1ncremental dlsplacement t hff orporatlon\ ecades;;f

Ty, N s -7
2 L L i

”on Jniof-faw.roteria;slari»tro prodwcts enphaiga‘ hOle

"7coupled u1th the gooda,_sales.”and rent pald!by the parent

o~

_control over the 1nput\ output, and relnvestnent dec131on'

!of the moatjgnportant aector oF the local economy vested

be placeo, dependlng on the grouth p0331b111t1es of therj‘

entlre enterprlse. The mlne 1n the UDC 1s con81dered as a

For &ocal purchaoes.n It provrdes the parent u1th rau d_tﬂhr;f}f*ﬁgx“”

‘ma erlals, and 1nformatlon uhlle rece1v1ng dlrectlons For DR

1ts pr1c1ng and°re1nvestment dec1sléiﬁﬁ7'wlth suchacomplete Q“ .x'ﬁ";Ji

o

:

YN
1n the hands oF the COTPOFBLlOﬂS, one must agree u1th

Glrvan that the corporate economy 1n these\ca es may oe :j'> e

nt
ot
a i



-(e often t.an n_e‘ “he qDaLb dnu ob‘ncrlves

©

0"

'::of the corporate ecbnomv are Ln dlrectlconcradlctlon to
thaf or the hOSL, yhlch 1s at the complete mercy of tne'

former esoeclal ¥ ln exhaustlble ext act*v :°eéo'rces,_

"»exhaustlon.» The corporatlon,‘on the otner hand is'con—fJ

ccrned u1th 1ts aun surv1val uhlch 1: 1nvar1ably at the'

T .
7~ - ..\

'he corporatlon Lc shlft 1ts end product end-réU"§rv‘

the mlne is only a small componeni

rlnvarlably,

.

1evel_of dependence of the corporate and natlonal

economles on the spe 1F1c mlne is ObVlOdSu a'tremendou&vi
ueapon 1n the hands of Lhe forporaLc economy uhen barga'nlng

1s 1n1t1ated to elther enter a host. countr) or to correct

»

'-pwhatever deleterious efTects may eccompany Ehe corporation‘S

Y

. N ~ - o )
oresence. in ;the lOcal economv.‘
' ' The 1nt:gr3t10n bf the subsidiarv-in the ualobal

expense of the lccal economy. Obvlously, A ratlonal de lslon;;"‘~

L



e T L T e s : .
.ccntarpr;se-tc_uhychyvast«capltaljresourccsnxbotn Lr;ﬂrnal,v

VahdncXEcrnal)_arawcvaliable Haa perpetuated a caolt l’intEn}

-~ sive ‘DrT of lnvestment i areaa gplcn are r”p Lall) lab bour
R : R
‘aoundant1.~lddr31 b thls non oncern for the prcvalllnq

. o o : : .

factnc‘proporcaons,.the ngh degree or repatrlated revenues,:“

and.the lou quantum of 1ocal putchaaea have 3;1 conc 'butad

xto thm’non tvansmlttance On‘thelr crdwth_to othapagactofé oL
of the economy (UVCTAD 1972) Dne quf aléo’rabogn;zsfthetj/

the contrlautlon to the host economy v1a taxes, etc., a e'

f_dlractiv unﬂer'the conttol of the coroorate toad ofFlce

"l- [

whic_ dec1des on.. the Factor cost and leuel of output that

j\

\musL e 1mput°c to thD suoaidlary tv-maana of 1ts prLCLng

3

'Enﬂ othhr accountlng measures.;_~,; o

a“islvcnltnc poss¢blllt" d: a" ergence af ifﬁffgats
 béthahhtha'corpo atagand natlonal econamles, lt then: becomes;
tan 1mcer tlve for the local ecgnomy to determlne as far as
p0381ble/the aoc1al bcneflta and costs that arc atttndant -
to any sp801flc 1nvestment progdct N The obv1ous beneflts.
of he FDL?are thelr dlrect contrlbutlon to the.ccnven—

tlonal grouth 1nd1ces such as 1ncreased oroductlon, 1ncomes,

.

_emoloyment level of exoorts, goyernment‘fevenues and %o

'"the'transrerrence of manajerlal and other skllls conoloten
uith the 3dvaﬂcad Form of“technology Howevar; as indicated

- in ‘several sections above, - gross quures of this nature

considered in isolation may conceal some rather serious . N

social costs., - Lo .

= | ] ‘Q'.

, Referencc‘has been made to the enclave Wacurc af

\x . . L

Lhe . Jnvrstm_n* uhere llttle 1nternal 1nt°rdependence th

> . s ¢



I : ’ o
would onlv accenb 1ncome diqpa ities, and ev

'THé'QHDitaj’

'S - i

,gjtfnsgue:nature of/ the lnvestmenv‘whlch may be very relevanu

E R DO T A : o T L '
to‘the,home count y-fauﬁur=endoumentsvw;ll'@rten fimes

cauéﬂ 3 louer-LmDacT oh emp]ovmen“»in a’ labser. abundant

jedongpv, W 119\the hlgh uag peld aHSmall’lﬁcai-gf"upg
: M : . AR

T s

oF o

» — ; ¥, o
SOQQBﬂQStrqinf~ Iwotoad of Lhe aﬁflv itv of the TNE

P

.CSm,leﬂenting‘lOcal Lnihiatives.'it 'is very passible that .

A

]

| Yoce ‘1-F-ir-m:8_ ';:‘a__n' be displaceéd through. their inability to.

’
.

éthe e noL ?ﬂlf&i“ prbduction, but inm the very local market
‘ﬁredlt Obviously'ahv_téndency,un'the;part Oﬁ\ﬁhp.

~L0'b0rr0W'CaDltal locally. recuces the initial foreign,

.eké an e contrlbutlon. and may even dr@u on the scarce

i
i 4 . o

fb#éign>éﬁCQadq8 fesetvésFOF tﬁevcouhtfy when the amounts
‘bdvﬁcﬁng.éxrezd‘§§¥ urélw‘loéél ‘content of *h# n@eftment.
I% the mlneral secfor,.uhere 1nd1\1dual markefrs a;é
J.onntéinflprices tqo'lou to,cover heavy capital tosts
an Ehé‘larg¢~corpﬁrati5ns contrél'the'téfmsiof sale of
ray materlals, thé'sméll ihdeoendeﬁf local éntreprenéur
musf’conflne his abt1v1tv to thebri skier drllllng, brbsppc—
ting, and marglﬁal operdtlons bocause his credl* rating.is
all but non- existent at the banks._:ln.such,casesg thé -
’déleﬁ:riaus;efrect oF fnreiqn inyPstment'0n'Iocal enter-
priée'is”likely to be understated by é>dollaf for dollaf

, . e : ,
cst%mate of local investment foregone. The local
ctir?preﬂéur as Levitt (1968) sees it,ié faced vith the

, IR

possinility of combining his resources u1th the TNE and
‘bécoming.a éalaried embloyee or contehting hihse;f Jilh o

. . . R . A . .



7.uould add a‘Dollt*cal Ieoei,and'QCCLJ—tu-nural uimeﬁéian"

_ve%v_;imited'fole:

= B K o
Yo F R 3 RN e . PO
;

ﬂ}:. To the above econom1c concerns, Hb:set;196af

k2 : . f,, S

~

;te,the s?easlfor "onfllct betueen the Tfoend the state.

Lo v ; .

;“redltlonauLN, Forelgn 1nvestere have shoun,littlennespeet

[

For. lam or tne LegltlnaLy el pOUEY 1n o th Cl” nest. CCbI’DiE

e 3

’

ano even uhen LHL) dqu the ba51c dlfferenfgs of thelr

k]

evpectet ons Uthh are bas ed upon presuﬂptlve rlghts have.
g . : 3 - - Q;‘( !

eeenuassource oﬁﬂCOnfllct. The proolem is. obv1ously eom—Jv‘

. Py

pour deniby the presence hf three systems of lau:<>oneﬁfrom'

. v &

the orlflnatlng cbuntry,‘one from the host country, and the

: e o

-appl cable‘hody of 1nternat10nal lau that may exlst

C001olog1cal studles 1n areas of Forelgh 1nvestment are

replete Ulbh examhles oF the confllcts thee have emaneted

-From the clash oF the tuo cultures,vthe end reSUlts varying

From complete dominetion to complete rejection (Persaud

1976). The TNE have certatnly-magnjfied_theﬂprbblems of
N / : .

extra territorality, tax leopholes and overlapping taxation’

.

in inteérnational economic relations.

One cennot ovenemphasiZe the fact that the ebove

\
)

observatlons are generallzatlons at best and cennﬂt be

accepted as. being present in all sitUations. “Such a stance
vould aetomatieally‘pose the major obstacle in‘mak{hg
’ !

foreign investment contribute meaminagfully, as it can, fo
the domestic economy. For instance, it is important in

;L

cur delibtarsa

L
hald

‘cns con returned value that the repatriated
profit and income strecam be viewed aver the period of the

investment instead of iseolated looks wvhich muy shou Qhaz

—

(@e)



.;uperchl llv dppears 1 adhobmél»pr’fﬂhs at a certain .

'ypOLntf"n the prnductlon proflﬂ . %Elmll;er{ thééé:&§ﬁh6  "
 substif uté.ror -a. uell deFLned naflnna1.develooment poi c§y
thph';mphcs;;“s in the b oadesf oF fcrﬂs thp cnntrlbu ;on:;,@’¥ g
:thagiany LQrELgn'investmEntjiérreuu;:ed’to.mnkegi The pru—?§: :

Sy

Jjects must be revieved in”the'llght of .Lh@lr consrsténCy

1fh the develooment ob]ec lVCS oF the Ho QICOuntry;»inCI
.dlng such actorc as tbe uroth and dLscrlauxloﬁ of 1nc0me,

‘,tﬁe'e¥p3051on of" emplnympnt 'the~impact on balahéefoﬁ 'f'

o

"DaYments-and.the abSO?ptian o%'reu skllls and technology..
Beforé'diécUssing the optlons fhar arp:Qpen to

GQQaﬁa, a'gtéteménE ﬁUét$§e'made on uhat“sdqiél_fespbnsi-

,bi%i;yﬁﬁéans‘in'férmé'qué cbmb?hYJSQoperazgoﬂs with}n the  _;x

state, because a large nart. of the dissension betueesn
the state .and the foreign investor arises out of fthdivere'
gence in their respective vieusion this spbject.-_The*first

.

to be accep!

e

miss

-y
@

p ed is chat a socio4economic‘SVStemv

@ . Toa

uhch accepts the pLesence of a prlvate sector muct Nf
neCeﬁ51ty also accept the &act tha the plvotal d 01S'On

mak in:j concern is prlvate surv val uhether deflncd as-
) . , . P N .
proFit.or.otheruise. This, bv definitinn, releuates Lo

a lover order‘gf pfidriﬁy-qthér,conéerﬁg Uthh are. extcrnél
to the private survival ﬁnLLve;* It is thén clearly fhé
responﬂibiiity of the state tg set un the neéeséafy.iﬁéti-
tutional apparaﬁus.that guiﬁgs tne‘grgxété deéis::ns"alohq't”‘  V

social palhs. Set in this mould, Horse' (1964} vieys
private enterprise as "socially nréﬁpohéible'réthér than

. -

irresponsible". Social respcnsibility wvhether on the
. N . 0 1 . .

Nl



,’,e}"a tth1al questlon even 1n Syutems uhere state eontrol 15

'“?f;.orevalent 3s ev1denced 1h the Ponfllcts'that arose 1n

EZeu eeuxlte lndust y largely on, aecount
'_soelal reapon516111ty th t 1s requlred""" .

’*TgUPTlow UPEV'TU THE STATF

 éport economles. Briefly summarlzed,gthesef .

R

Trust;atlons as. dep1cted 1n the preceeolng sectlons are'~. *7

egi)i;’ P0531ble dlsecqnomles 355001ated u1th the non—i“””

procuctlve use of laree ”“ts‘df lanc.;u-‘”

g7(ii) .;ngh uaaes 1n mlneral seetor u1ll foster hlqher-ﬂf"

(

leage demands in. uhatever local manuFactfrlng

a"'that is” present thue decr8351ng the compet;—:

ﬂtlveness otﬁthe latter

:(iii)q Inrreased 1ncome especlally to the small mlneral-:"

based ellte is often translated 1nto an-’ 1qepe§eeﬁe-
o e””%'h[';t;demand for consumer d‘reb es'weich mus eee,ﬁﬁ”
N "}e;Emported Thls conspiCUOus consumptlon u1ll

N . | :fprobably exacerbate rural‘depopulatlon Uth .a

L ;"féi; concomltant increase in. the urban un~ and . - t:._lkf""w
| vlfiqnqer—employmeet.

.fivjtf

cinereasing demand fdr consumer durables’




) wAny decreases 1ne*he expart secfor Cannot be;

'573kcarry1ng (oots of malntalnlng publ LT 1nfra¥

ot

fstructure 1ncreases as fhe pOpul thﬂ increééeé}-

.-

ncreased

',gInCIeased nevenueﬁ‘ “n orly come from

"faxatlon or pUbllC borroulnq,f BOLH\Uf these..,f

K Ca

may be made 1mpos¢1ble due to corporate r'ontrol

*gesp801°llv“*hrouqh thc dela of admlnlﬂtered

'aﬂprlceS,Lntracognorqt traaners, and Fear of

frepﬁ;sal,: NaturalLy,:a bad credlt raLlng dn,”:“'

°

5. . "




~ﬂoanwfet Uorje unpn_the exgort ector'gurfers.

¢ghence publlc UOFLOULng may be ve:v,."”‘

31ndaed;

'Lne"al acf1v1t« are ﬂOt aCallablp

”»ational economy be"ause the,

_haue:been.apprb—T;

.

'ﬁ%the guxdancm of the Qfatu

In the lathor altcru

.,-'.’

~ Mﬂ8flVe, tne dlstrlbutlve'

the confllcts arlslng:out of

N

Lhe depkov1nq of anv prrvétely

.;'us permlLtlnq

h u1ll _;

ls balance approach,_uhlc

*éfof'fESbu:céVJse,an” the'strﬂc-{;fyﬁfg‘"
tufé'of{demahd; as’ well as that betueen the st_ucture OF

"demand and the structure o(

the real materlal needa of thc
1]

,Based on’ the loglc of Fhle alter—%v‘ ’

;masses (Glrvan, 19761

* a”;Vg- Glrvan calls’on‘rhe uuc ror

'a general dlsengaqe:
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o

A

. - Y
Lﬁncenf.atjng on dpuelJplwg nhewgecesgﬁfx\local expertis

.
' K] . . Mt R . . v

o . S o . o :
ment from the 1nternaLg6naI cabiLalxst system" and,'a, phasing

out oI the mlneral exportb to the centreg counirieé, vhile

. PR SV

and tecrﬂ gx'eluheryalbn¢ Or”in Corjuncticn with otpe
L - b T
natioh sﬁates 1t a simller preddc Qm“m ST /

5
wl
.

) : B . e ;
Cne nmust in&er Ffom Clrvan'° argument bLhat the
‘ iy~ 1 5

,enfir&fécondmv freeds to he soclallved, #athpr than anv

( . AN ‘w

LPde

selecflve sector, reqourcp oy atwcru1be. ThLS pexhapa

v . , o

5

reﬂlects an aDErec1aflon for the fact that th benetits or
oly '

50c1allsm.‘unlch 1s a qgeneral econom*c pollc«{ can be.

«
N

quhieved onl> 1F' he greater part oflthe‘€conomy is in
: : : \ ) T

. ’ " "
Fact socialized.

Second-bést arguments may indicate that
' P ’ ) . o . . 4 o M
beneflts'may noL necessarilv arise, 1f, for e;amhle, the'

PR . . ° Cow

lnput: aT outbut“:ofﬂa SULL&Ll¢ed'indUSLFy are in fact
= RS . *. b
B {

undpr monopol\ cmntnol. Houpver, unlike Llrkan, Sc%tt
_i

b Gy PR

1973) sees the soc1alizat1un argument ‘as one that cries

—

. W - : e . Lo ""b ; 2 ;
out moLe for the soc llethn of the procp“d from. fesource
‘ ] L y . 3
éxp%ortatlon"rather than SOClallzathﬂ of the manage—~
N 3 A} .

. N I o
ment ‘Hhether bcott's“socLallzetlonﬂprpce“s Gan bé" achleved

‘in a sysiem uhere Lhe manaqpr of %1e'Tesourcé is nearly

L4

»

as pouerful 1f not more s6 that Lhe otdLe apparatyus, is

4.

very qu tlonable. ;n facd in’ an JnderdenoLopeo state,” °°
T 4 .

.

sociaiization of managément may be a nece sbary cond1tlon

3

ifor the éocializatdon of the proceeds attendant Lo the
. 4 u

o .
¢

resource exploitation. . : o ' -
mirvan's prnstriotion,btkough'inﬁuiLively'aponal—
o . e . s N ' -
ina, leaves. a lot +0 be desirnd when fhe realitieg of ‘the
o . P .. , o . . ‘
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}

present 1nrcrnat10nal PCOﬂOmlL svstem, an fore so the basic

)
VA'\-

_Fna act 11st¢cs OF Lhe mlneral 1nduetrv are 00081dered

o

383 Cdlly Lhe qlsenganemeht from the 1nterﬂat'onnl Laplfallet
. l}

'vsfem fhaL he advocates Must be aCCOupaﬂlCu bv such massive

:lﬁte”HQI rnronsfructlon - both phy51cal and'mental,J thet
1t must of necessity clash headlong with the absorptive

%

cepacity_qﬁ‘the'uoc for such chandes. This should not be

inferor ted to mean thaf 1nfernal structural changes Jhleh

‘eroster self- rel@ant develdpmenf ehould not be undertaken.

Rather this dissertation argues g strnng cabe For such

chanyes, buf vith the prov1310ﬂehat\”th@ revolutaon of

\

rising expectatlons” of "the peoples of the Thlrd Uorld

L

-cannjt, and should not be expected to wvait for'the uuratlon

N

”of the long gestatlnn peLl ods hlch ‘radical changes Jl1l
require bhefore cea“inu FLu4t To.assume that the’pedples
of Cu“an ; the Carlbbean, and Lakin Amerlca will exerCL e

:

the degree of fnrbear ncL thqt is requ1rcd u;tb an iso-

'alatiohist:poiicwf‘hvch doee not 1mmedlately'or in the medlum'

ternm Quuxdntee Lhnm even the meagre benefits tQ;uhich
‘they have been accustomed, is Veritably-ah exercise id‘wish—

ful.thinkipg,‘ To-even assume that Lhe capitalist world

&

vhich anvway has a greater capac1ty fnr absorbLﬂg Quch
'changes uould stand Ldly by without countering such disen-
ga y?mcnt is trul> rnaive at bebf ﬂTo eveh Aassume that

among UDC therexls a ommunallty of 1ntdrest Uthh transcend(
the maLerlal,asplratlons of their individual CUmmunities
to seize the gpportunities thev individqally'ppSSesg,,iS'
- *. - . TR
w o . EO :

. s oW
» . . - K
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bordering on the ridiculogsﬂ‘_
| Eﬁumefat}pﬁ”ﬁf“basiciindustries tnﬂﬁ grefﬁ;ces—,
sarvy for-de!iﬁﬁphént in aymaiure economy 13 excellent from
the standpodﬁt 6f sayin§uuhat has,been achiévedgand.uhat

: N N . - T TEE

-

probably rcan be atchieved given similar. conditionc. Hovever,

it does not nec;sgérlly follou that the presence “of ther

:
P '

recuired basic rawv material inputs in underdeveloped coun-

'\\Eiiﬂs vill allow the establishment of those LDﬂUStries to

.
~

the. begefit of all, as every country regardiess of iLhe

.

'oyxcﬂfafion‘pf‘ifs trad@hq partner will attempt to max@mife

.Jprobdbfy more easily be achieved throuyh the proper devel -

the Benelits vhich could.be achiecved from-utilization-of
.. . - ' R - .

IS

'ité‘phyéical endovment . Development. must start vith the

3
v

given endovment of physical résources, and it must of

°

recessity be augmented by-.external sournces, especlally when

the constraints of small size gnherently mitigaces against
L ‘ e , S

-

.nomplete self-reliance. The.diScussion on the implications

of small s8ize unambirionsly &gmonstra%os that failinn

regional ihtegration effaorts, contemporary 'small cconomies

mare doomed to a state of persistent . poverty unfess a base

_— ; /

: S
15 established by which =nough surplus is generated to N

facilitate a diversified develppment.  These surpluses can

£

opment of a natural resource seclor, such as *the mineral

4 « -

sector, whose ability to compoele internationally is for-
tunately, relatively independent of the nation size.

0r cdufée, ttee latter statement does not purport

v
‘

L denv the potential importance of aariculture and "rass

4

194

cn

¥



o

N

-
83

. - TR C P

root" development in serlus.Qenerat;Jh'and in racilitating

- .
Il
i

he dive:81? utlan Uthh Ls reouleeug Pathe thsxtheeiST“

- e, -

s in eea;eh of a sglution‘to tho obvlou impa"”e and
stagnatlon that currnntlv characterlies the Luxaneéegeconomy.“
’ ] c ’ . -~ .' . o
"Az seenin ,hapLer 2, agr:culture'e'performante is dismal),

the economic base of fhe Country is far tao ndrrou,'éod

. ; , N ,
as ULll be developed in Chapters 6 and 7, the pDSolbllltV

of mineral finds does EKJ L. Thevtheslsntherefore'puts

1oruard the idea that more tteotlonAshould be given th:
this natural endoument »asa partlel measure‘to speed oo
the developwent process. o -

It is Further argoed’that apaft from the profité
{(if state ruo), or taxig royaities and‘uhremitted profit“
tbfnpfidotely run), andE\OQ\rlbutlon to Forelgn;exchan@
1earn1ngs, there are 51gnif1cant 1nd¢rect bennflta to;be

goLLPo From a pre oerly functioning mlneral sector. Though

: ' N
~mineral sctivity s isolafionist, and-the attendant infra-
. . P LS g

structure has been very specific and outvard oriented

’
one cannot lose sight ot the fact toat it is nov éonVentiohai

] - e i
“*visdom in the mlnlnq 1nduqtry For the 1nfraetructural

-

development to complemcnt its envxronment uhetheb‘it”ls

’%grlcultqral apportunities, or potential link indwstrie es. .

o

The roolictice deployment cof thevinfrustructure, coupled .
vith the creation of technical skillsg and expertise can g
be of tremendous benefit . . As McDivitt and Jeffery (1974

e thrze baeic

-5

incicated, mining augmenis tt

production in thé.l&cal econcmyv by bringing dormunt lakd -



e

’ ,XTe50urces'ihto the mainﬁL ‘am, by‘auqmenfinq local Caplbal

rfuh'exgernal7aﬁd ;nternal and upqvadlnq lonal

S 'lh_ Fore&gQ\:aaital is mormally 1nves{ment pec}F1e<
and-iévnot Jvallable or *he rest oF the eeonomy,'uhll

«-@local eapewal and For 1gq ésiet ce Fundg must etandimhe
- : : o

test of the al*ernatlve PTalms 1n th econn :'FonﬁWJPrlnm

'that nlﬁlnﬁ t the expioratlon tage is hlgh rlsk and at’

EA -

e

the. e\plOlFatlon staae 1s caplt l 1nten31v‘, 1t mlght

deflﬂluelv not be able to compete vith those -other: louer—}’

.rlsk lalms on llmlted Funda. Jhe 1nFerence clearly 1s

that local capltal shou;d be uoed For shorter term,“ouer— f

R .. el .. . !
i\ . -
r;sk labour 1ﬁuenolhe act1v1ty, uhlle tne Fdr&lgﬁ Lup t
_should b Joed for the hlghef—rls<, longer term mlneral

vﬁfojeet3.  leeP the 1ntern Q!Enc natire of mln ale;'and
i X.. . . )
iLa promlnFnce lW ‘world trade, it is one of the Fﬂu

Lo

artlv ties 1n dev 10p1n03'ounLLles that cap wucre SFUll A
.compete with‘the intermediate countpies sgchﬂas Céhega and

Austraiie for dBVelopment capltal “With the - acceptance Oﬁl

o,

the |or%{0n 1nvestor the Late can eneure thdt at uorst »f'“z”“

1L gains! 1nFOTmatlon on 1tg,reeource ,_coupled,ﬂith thef
Tl e : :
\ ‘ .
initial exploration.funds spent, while,at‘best, it mav be
i P \
V . 3
“uebe°uful to see a vhole new, indus try developed BN

Fm hd:l“ will »r .courge be madc on(e mUL“ on the
p

fact that mineral act1v1ty 1 leply a permeuelve Lonstlonua

. f

at best‘— to the aChleVCmCUt oF the Stdted obJectlveSaOf-J

™~

the state. The task  af rntlon%l‘developmnnt rests clearly

And squarely on Lpe sléte appuaratus and its ilnstitutions.
. L - o .
s .

i



lelc'oawlnqq the urplus;'rom the Jndu trv m gf;bn:

-V ' A

und ertaken to offbet Lhe~cap1ta111ed value Bf the mlne uhLLh 
" PR o : : v ‘. WL e . .

;:hwwll be'

xhdu Fed at
forms”of’ pro url l

demonotrateH a-

ﬂfrom thP 1ncom9-' deogetlng mlne ln ordér'that d

"5 self malngalnlnq annu1ty be. reated For example, lt ShOUS

‘ L \:5'-

'that a country can uouble the cathal*zed value;of a’

”dep031t oF a 20 year llfe b) t e eqd of twentv years by
/ _ e

'*;ﬁsavgog 30w of thp'annual ‘net returnb glven a 10 »rate OF

vidiFC,untx. Slnll&FlY' £t3G %ear mlnerdl depo 1t JOUld

P., S
"jrequ1re only a Oa'oavlng to malntaln tie capltallzed valueﬂ

‘fOne muot of course add *hat of. thlo 319 percent sgme;pbrffi.f

thﬂ muqt e set 331de For*uontlnued exploratlon actiVity 

THe 11:? of baslc 1ndustr10e‘that hawe hlstorlcally
;been necessary For mature dcvelopment as glven by Thomas @fffT 
’ (19'4) LUﬂblth of 1ron anu. teel .alumxwum, te\tllea; papen,_

plastlcs,:rubber, gLaSSy leather,‘cement and lnouatrlal

,chemicals.‘ Thougn Lhes matbrldlb mdv be Found LUlle

t;vély in the UDC and perhapogltdlcatn the future potential

for cooperatlor among themJ there is clearly no homogenlty

.:w_\

of 1nLch 1n\the group UhatpVer common LnFercst exl ks

vill certainly be' strs HQKtth'?SQBC¢NL1_.U1@§E area- ofVW”Qf

iﬁﬂc?fﬁéht*HEGds}V TakPu hi et dl (19/7) demonatrated LhaLififgtﬁﬁ

" o co
the pFOJPCted 1nvestm nt requffements for thn'UDL'" nan"

mObt 1mp0rtant non—Fu l mlnera1 \Copper, leéd,vzinc,

Ubaux1te, alumlna and alumlnum,_lron tre phasphate rock,

iR




f@.;f :fﬁﬂyeﬁ _ A

:fhﬁ%n;fn;okeléionq‘mqnuwne;ﬂ”&in' }%.980 Q?1l;pé' 
ié?pfogimotety.STf.ollllon of uhlfh tne;t:ﬁiQiil:bﬂ compet;ng
'ifof~eporoy1maiolv'S 8.,sotltionif The:.n;rnsoondtno flCU c_

;For tho‘l981?to 1985, perlod that uould al.ou tne grouth

: N . ]
“oatternfof tnc‘reooertlve mlneralevls $106 b1 l on For the
onrld§t" ohlcn UULtulll be ompetlng'ﬁof &6UL $6D b1 ltnn
ttThetnerroune ‘oF -ne JDC noun resource oasé_i;'llluetrated s

ﬂappeor t at Fal71ng th requ1ted homoJenltv For effect‘ve

,ntrnm the. Fact tﬁ t SOmfof heoe lnveetMent°14re requ red.

A

Tf.or r‘ooper iaron ore and bau%lté:alone ‘while the addlt ono

.Q.,.

fof nlckel brlngs the t't l to over 904. ;Itfuould therefone

XS B

'-ectlon, the 1nd1u1dual state uould have to plan 1ts deuel-

nt,'as if coogeratlon uould onl/ be obtalned at a hlgh' o

polltlcal and economlc prlce.

T, Appondvx (13 fieﬁoffer'd‘to,ill strate thee -

05 .

'.ﬁagnltude‘of the ol pltel redu&vements For mlnerél based

;aouiyiby. ‘thM’the st ndp01nt of the emalImndtlon state,

X A . N

. - R o
ironvano ulum;numglndusttiee unl,h are o Thomau' basic~

list can 1n eed be a monumental ta°k It is lso to be»

3

Y

noted that sOme of tpe se. Flgures do not oov er 1nfra struc turdl

n;costs uhlhn hletorloally amount to’ aoout SOA of'projeot'

qine" 3d 1ndebt dnevs and lJu crec 1t ratlngs addod

3

: arge Flnanc1al requ1rement have mdde 1t"virtuol;; S

.

>‘lmpOuulbie For a small tate to conplete’y develop a neu

i

w;nerolﬁeevto‘ ow-1f" oonimheﬁce.the nehd'Fdr e&tgrne}

T

. - - - I

1otance llhough 1t lS a dl”tfe sin o_thouqht"’t‘muet'

J..ltt d th t anv neu miner:l e"*or devc‘o ment in oans
k ) » IT

et
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)

‘- u.”]a_]__l_ ‘ - ! '1”8{‘\63 l §P1Udpd _ must Contcmuldte J I‘OLC FDF

av

the Forelgn lﬁUE&tDP' The queotlwn then resortk,to the.

't_defyn;tlon of a oath which is ﬂutually aoceptable fo.both
gtoaftiesf whiieithe sbate”tackles the‘moﬂomentalAtask of
7jeebnstructionu

N T
K 8

Tn the unllkelx event that‘ he capltai r"esourr:e'éf

;W@Qfare avallable to the state,,lt is Pertanent for the enquiry = -3

ﬁf>f ta addro -”}t'ol to the mechanlam of t#cnnology'tranofer f} v
vuhlch does not brlng.ulth 1t t1e control that is inherent -

~in the Forelgn/equ1ty caplt‘ .. Thn'likely alterﬁvtiveo

that hane been Landled about are purchaalno of equlpment

llrnnces, consultan01és, and lndustrlal cooperatlo“ agree- .

ments as b tueen market and aOClallSt eoonomleo.” Theée are

not ulthout thelr drauba ka ag. the cooperdtlnn agreements

requ1ro a hlgn technlcal ab501pt1ve capac1t"uhi~h in aLL

N °

. -

,probabl 1ty 1s lacklng in. UDC~Q,‘uhlle oompanles have a
'preference,ror saFeguardlng 11 cences: u1th1n thelr‘corpor—:°f

ate umbrella. It is evenlpos sible that lou coet llCCﬂCCSﬁ - .
‘may turn out‘to be vxtremely'eostly lhv cieu of LnU LDC'

lﬂdblllty to clearlv dtstlngu1sh betveen dlffercnt tech-

noloolcal packages of llCGﬂCCS plus equ1pnent plus aerv1ce.-

i

Fou.thly,.eyen thoughitechnologv could be dinorteo from

tﬁ_capltal 1t is hlghly unllkely that 1t can be dlvorced From

K

the management requ1red to run 1t and-thepegxrkcertalnlv :>f

a pauc1ty of good footloo e management
R ARRC A Y et . \ o L )
Lo . ) 1\’ ‘i’. K 2

e < 39
A grow1nq Fa,c1nat10n i's deve oplng 1n:'

\ '
'HEL lJOGd uorld fot ]01nt vnntures betUeen forelqn Gapital . ooe

v LA

[ . R e . ) . _-"~, B »
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and local intefests;\ The. prlnrlpal J“ﬂPllt ”Of fhis arrange-
ment for the ccuntry 1s “hat it coufﬁ exervise areater S

g

nopefually LHGPEBSLUQ 1ts{take. Tv the company, ;arnt«vent £es

- '

g

sovereignty over -he dlspositlon of the rescurce uvhile

=

v, .
Lo

af.f}"-';] neans Of "edL.C ﬂg I‘l“K eﬂSUI"lﬂg nE‘CLG“a V SUDpLLeb,

Y while thelr ldWet cepital commitments allov Zaem to debplov

Tesources algo 'nere.

In_recen{.times, joint ventures have been subject .

'to severe scrutiny.as their true benefits have beer alleged
to be more imagined than real. CUvxamination of these deals

as,depibtea by'GirQan (l?7&) reveals that inv arlnbly the

chanyes have mmpnas1zed more Form than content Ln the'

~Chileanm and Lambian Joint ventures; the for lgn conpenles

did not ondy-lncrease thelr Leturn tnrough governmeﬁu

contessions on taxes, proF 1 remlttancu ;o asset ualuationf

A R S . - -

and govefnment—Financed.expanéidn prdgfaﬁnesTZbut;they“also

maintained effective control over the IJnninq of “the 2ntér--,

prise -ihrouagh management contracts. and minority share- Lo
~holders rights. It.wvas precisely the .above concerns which

1
.

led the Guyana government tJ establish a set of non-

w

nedoliable conditions vhen-talks on partnership in the

feperedn Dou.ite Industryivere initiated: uhich Lalks even-

¢

tuully led to the complete nationalization of the

industry (Curanam 19278, 19715,

Wlthout doubt,vsgvetql ;;dtes nave emb”‘

N

T ‘e B i

o . st
-mineral’ vcntUP93 alone or lﬂ partner hip u1Lh OL“‘rS at
T 4 o i

i R L Mo Lgr i 1" . ~ . - . N
terms,that'are adv:ntaQOOUS to them. . kram., i e\lgo, and



Phillivines are fine examples, vhile ithe Papua “ew Guineds:

goyernmcnt renegotiated advamtageous arrangemant

o

Sougainville geposit i(Zorn, 1977). Hcuever, if the recorl iy
"o 1 . i ,
e

_concluded arrd“qemen 3> betuveen Papua Nev Guinea and the :
Panlamian goverqments vith forelun invescors on their Ok Tedi
- , _ ' o S ‘
_ahd"CerrO‘ﬁolbrado deposits respec ctively are representative,

L
‘some anlchant Lhanquc are to be nmnted in governmenc-

.companv. o l f ons. The most srgrificant trend is that

B

there has been a stre,'khénin% of the position of the
Sy, , SRR o - .

companles in .dealing with hoss\govepnments;_as the candi--
el . o e :

tions of the agreement are far from\conce 1onary to tue'

‘host governments.
i

The dk Tedi deposit isislated to §03t approxi;
‘mately U.S. $800 mllllon, while the Cerro Colorado depo
Qill'invoLye fearly U.5. '$1 bllllOﬂ.jifhéﬁQ ;ange\caplta;
requirements have resulted in a_gréaﬁ;ffbrééence of Eﬁe
banks and cther finanting huQSQQ';n tne deal; siPCO the
companies could not generate thégé Funds'interﬁal ;.
Because of the ﬂreat 1ndebtedness“of the uﬁderd eloped
countries vhich increasad From $50 bllllon to 41 80 billion

in 1976, these banks are *“vplcally insisting on quick'

recoupment, and afrlct adheron ¢e to loan commitments

~—

fLivr, 71977 Im both agreements. exoressions of sover-

2ignty were forTmally OCOQHlZ“ Z\yet not prac ie allu;e\pr‘“

v

sed as cispute gettlement arramgemonté have‘not adhhrcd to

o e , . v o .
the Latin American-stylc faluvo doctrlQe yhere f[inal

v

P

jurisdictional rights rest vith the ctate, Hubt rather,

allovance is made for third parties. The contraces have

o



Sy

. . . R . - '.' . o ' 5 .. .
stipulations of sta;Jd dcv”lopment where eltner nart, could
rethink its position nfter certain-porlods, uhllo the

major dedi;idn;makﬁng rdle‘in theijointly Qﬁnedﬁ ompany

i ’
A

was to rest wvith the fdre'"n investor ,eg:rdless“of 1ts

,minority oooition.‘ Another signifléant oroyisioneWBsffor

_ N s : R
the’ 1ncrease oF tne. gove rnmen s ‘take in Lh 'latter vears
af - the project nluﬂg Uth phase out prov1 ions Forgcompletev
. o s . . .

'tranofer to government lﬂ the latter years.

N The sever 1ty of he Le.nu of Lhe'ton eesrons From
the govérnment's standpomnt would seemlnglv negate thei
b -

arqument for Forelgn 1nvolvenent - Hovever, itimustfbeq

PR
.‘strocsed tHat thesc contracte wer ,‘concluded at a3 FPCClFIC
. e

_tlme in thn development of the Popper 1ndustry uhen th

-

e

‘copper marPet ‘vas plagued u1th deoreosed prlces-and surplus

stocks. Secondly, the'spet'fic metal under 1nvestlgatlon

v

uoulddnave‘an inpg ortant bearlng on the negotlat1ng position
of either partles...The more etrateglc the mineral, the

gre ater the bargalnlng potentlal of the government

vCer alnly._copper does not Fulflll thls crlterlon uhetherd
deflned as an 1rreplaceable 1nput to 1ncu trlal actlvlty,f
or- vhether as” conferrlng Slgnlflcant mdrket oornering

potentlal to the vertlcally 1nteg ted companv. 'One'need

jl‘lTJ/ LG

G-

a. tno AT iam ejn-:a:r; t

Tolllze the JETL ~.

.

rldlng presence oF government in the allenatlon of thls
mlneral ‘ Thlrdly, the socio- polltlcal env1ronment and the

'1nfrastructural base: u1ll be key . determlnants rn ‘the flnal

»

negotlatlng p031t10n or elther 51de;,and lt*wlll-invariably



’tknou1edge,
t;;lrect*) Ultﬁ lw: 
TfDremlgm Oavobtaln n the llon s - share of . anv nlneral tlnd

’iFJEney are requi 2d to’ ondertaxe the 1w1tlal exploratlon

uork."vThls'uould seemlnol) 1nd1cate that the-"eoponqﬂblllty

”the,qovernmehtﬁexeeptﬁ

it vleug the beneflts to be achleved by;a better bargalnlng

_‘p081t1o through greater dellneatlon OF 1ts re30urce poel-v3
: s AR

”ftion,vis leeo Lnan the Loet OF obtalnlng Lhat 1nformat10n.e3:“Aﬂ

The gove nment can'undertake to narry OUL the exploratlon

1tselF elther thr0uoh onevoffft deaartment ,or:oy;af“

f L e N
relatively ‘ 1nﬂ,r nvert_eg J;rgan-;ution etefu3
=H1nde co in Zambla or]f' -
aoproeeheshreguirexa
vwnien to all‘intentstare lac<1nj; un;re the -

rbe non ex1stent To

iBOS on and Varlon (197 ) descrlbe the arrangemente 1n Peru*I

Iy

iBollvla Iran and Incane 1a uhere the requrred exploratlodf'*'

is contr86ted out

Fee or- &> part oF a return off
government sees Flt v ;1‘7h¥§3*
j**'f:" v_The above, howeUer, dbeé’not,soive,the problem

of the-pauc ity ci funids. e ipart ff@ﬁfﬁ“@ mlﬂlﬂl tompanle

o



*V,rlnﬁnc1al 1not1tutlono,‘consumerq dﬂd cr301nq companlee,

‘ o O,l,

';conttéctf

1

buppllers credlcs. and aDeculatord Uhth anyuay

term"'of refercnce For Future rCﬁeg'i

,eveloped narkets,.there'éfe cnl) a F=u~ ourcea'dﬁ;g

ent7 L"reated'UN \atural_Resourceseﬁiploratlon rund Uf"

1975) . ThlS latter fund is. extremelvbslgn+Flcant becausei'd
cﬁlcp grawt e emcnt 1n cases uhere e\plordtlon actLvltyf

it

1s Unsuccesaf‘-

In caseq‘of succeosFuI exploratlon, the-ﬂ”

LS

repienlcnnent contrloutlon ofi tne pLOJe”: ;

“e'approxlmauely 2% OF th groos earnings From the comnence—fff

ment of productlon LO about'lStyeor< hence or un

;are preSEntlv qu1te smal ' but 1t may become of LreTenuou"'5

vy o

slgnlﬁlcance as 14 develops.

, "j,'_.tihst tablll ST

terns ig: a prereou181te For gmootb relaflons. o e

']ﬂﬂoyeyef; stablllty does not -mean rlgld*ty, and mlnlng con

) .\_.

=’trdctevmust be flex1ble to accommooate cwanq ng Slbbdulunc

of a pe;monent natu e, elnce 1n3urv to elther jarty, aosed

by Lhe chanoed

'1tuatlon Ulll only lead to g&eater ten lon

u1th long tepm e¥p1051ve pofent1al ~‘laelde"(vl{?7

A

reFero_to contracts as a etaqe 1n a hlghly Formaliced

”g baroalnlnn proc 1n uhlch the‘cont actual torms,ereJ -

.

;atlons. From the

o

government s standpolnt entry 1nLo contructs-onould bEbLn

o S . "/ R
u1th t.,investment~laWSg=and minina code uhlch afe'its

= IR N . L e ‘-
T . .
r



R

1 K . B -
’

bg'or,it,caane"

“gvthe lnveetment 1s'°xpected to make to prodot*l'ny

government revenues. baldnc;

T accountlng practlces or the Flrm and'

proflt

ta\es,

ndcehould be 'ell analeednoYf.

that the Flnal retu n to ltqelf and the f‘G'

-companv can be e381 Scer elned -end that anv contract

,'JGU L3

The“requ1red O\DrESSIOH of content over Fd:me

tcén;cake 1t ,meanlng irom

' h'; . ' S l ' .
':‘establ;a haee return Ton ane tment uhlch
1f”to guarantee the forelgn inve tor, should oy

"be Found.,_Ohce this is reallzpd

fapproprlate the glant'g share; u1thoqt Ftar.

ment belng rclocated Currentl lt is thought that a. ]ffy;fgi”ffr,"

ey beturn of ihgestment of 15% to lOu is adequate to lnduce e *
- N
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'
r

: . o . o
the fofedgn “lnvestor, given !

environnent MNikesell 2976). .. The movew

' v ’

gqovernments.

PIRE
«
3

SR ; :
e opessa0llite ol oa stable

.

by provinciad

deiine

T a

their. tax structure

su~h as (uebee, Untario, and Manitoba Lo
- . . . . 2 - -

profits

f

‘are all indicatars of the a

invgstoT a reasonable return
. oA « . .

’

K/the state appropriating

v

s alono-lines that isolate excess

ttempt o

the lion"s share of the resource

the

'

firsct guarantee

Yo ‘hiz investment, and then-

v

reft, As.will bSe shoun in Chapter 2€ it may be pcssible
: K a o . v | . SR
+ ~ ‘theoretically to approgriate all the excees, but psychic
. = ) ) . N : . . l 4' o . .
intlome effects would require that sume part of the excess
l '.l ) . . . v ) 1
| is rebtaitied by “he .investor so that feinvestiment and
] . . : v ) P
:\ ‘interpal efficiency Aare not affected. - oo
SO X ceurpse, tae gerernament sheuld nnt invite the

“investor if the project cannot create enough return for baoth
JAnves t J ©e n,

: e . "4 L
© o, of thew.# Guaranteeiny the lnvestdr his share presuppases

also

v

' £Hhtdthe state is
. ‘ . .

atisfiad uith the return

etec., anu o,

At

the package

J3ce will haw s b Lulste Lhe
" . 4 N 2
Jdividends to itself, taxes,

Lhe Lo

Lo ]

oads, communication, ctec. )
projeclt implementation.

vonf the packzqe. then it

can tackle the form of the agreement in lterms of nhov

[N . '. ‘> . - "
will sield'to itself. The st
precent value of the henefits
‘royaities, vitholaing taxes,
r ? {infrastructural costs such as
that vill be consequent to the
7 h Ra o matisfiad it gbe
revenues will be colleédted
L emed o v

o

" sovereldnty, what mechanisms

“ev,

settling mebhahisms may'UE'désincd. [t vould be

enterprise in pricing and allocative terms, and wuhat

» vhat will be eompromises o

will be usec¢ to contrtol the
dluputbe

oxtrenely

Once



°

«
3.

. v . . . . : S -
1ll~advised to enter irto an agreement which is butdened

with preoccupations of reallsing cbjecltives in a developmenr
PR o ’ o

plan, u4s thic can oflen times lead to concessionary. leqgis-

lalion since the importgnce of the ‘project to the state
5. ' : :

then looms much. larger, and the fereiqgn investor then

passdsses all the trumps: One need not reiterate the

o
explosive potential of any .ayreement that initially-confers
& . . R

excessive advantazoes to the lnvestor, especially as theo
project matures in a restive political environment.

«
k]
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A IHAPTER SIX. .

: GEOLOGTCAL SETTING

- .
-Traditiognally, discus

, _ 1
1ans on the geoldnical setting

13}

uf Guyana emohasize | he dtscrvation thao |
break at approximately 47N lutitude, vhich divides “he

1
-

country into'a nerthern and &5 southern uenlogical pfdvinco,

o

Ltnere 1s a tscionic.

‘MeConnell et al 196+, Williams et al 1957). This oreak N

represents 1 difference in structural uleO.Stra%igraphy

and lithology from a. yreenstone "eugeasynelinal" secience
in the north to a high grade group of‘metamorphic‘rocks.in
tEhe south (Williams et al 1967, Garron 1969).

. . Uqfa:tunaﬂely, thjs.break algo represents the limits
of historical ycolegical activiﬁy.Uhigh quite uisproportion-

N A : ‘ _ : ;
ately has been.Testricted almost exclusively to the northern

proevince. Understandably, the abtractiveness of greenstone

Fotriin s ows aetaTloger i antities couoled with the .tcompar—
) - N A B ,v ,.
ative ease of accessibility of the rnorthern areas have been

the dominant reasons for thisiemphasis. ‘Hovever, the .rela-

tive lack of success of the é}fibfﬁffoh36Ffdft'{h“§hé*ﬁ§fﬁbbﬁn”

_ . . ' . . .
pruvinee (seﬁ.ibqptergj),;andithe fgecd to inventorize the -
L e - PP e o . . .
O L T B P G - .
minnéral potential 01" LAé entire

. Te-evaluation based upon newer scient'ific¢ concepts.’

S et

.77 T This dissqrﬁation;endeayqups;fq remove the pgsycho-

'onical ‘barrier af the tectoric break, uhile seeking to
recpresent the wgeology of Guvana as an integrated uvhole: It

out tc cstablish that ths traditionally different . °
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northern.and southern provinces tupresent segments of  eapthr- AN
history. that are linked-in an intimaie iashion nol oniy o

A . o

. themselves but valso to the rest of the Guyasa Snideld (7o, o

of which they ate a part. and to a larger Precambriam litho-

N

-
»

@~
o,

~

sphere, which included the cuniin

.

approach uilﬁ nopefullv~Fac1ll at2 the. eaoy tecognition of
Lhose envlronments uhlch are most llkeiy t0 coentain miner-

alization.

The recent plethora of Ta ﬁlomptrlb ages, uhich h ve

become avail able. makes 1t pos01b1e for the stra tlgraohv

]
ey

oF Guyqnd to be OUrllned 1N .a Lﬂflnltlv- vay’ (see Tablelb}f
, v Lo

The_disqugsion in this chapter'will start vith the basement

S e B . . - .‘
sequence  and it will thenfacéount'Tof‘subcessively'higher

levels in the stracignaphy.‘;l“'must be nbserveb Lat v
referenco is made to a. ”basinal” ééqucnbe ihsteéd»pf a

geo yncllnal' sequehce vhich has been Lradltlondlly Eha :4 )

cummon prackice. “Ihe first intert ic '0”uu01u"bn 1n} hae N
R . - ‘ o

- W e e e Dem Ay

‘tbhfrbﬁérSy 6h SUFIOUﬁdq the° geogvncilnalw *elm LT

°pec1dlly vith respect tP its ge nwuic 1mp11cdt10ns..

A A T a Rl L S
z

" Séco lex,vln the prClFlC case of the;EUyéné’éHléld,‘éﬁd‘fﬁrf e e

parts of the Uec Afrlcan Craton, to which this thesis will

- RN R

T N . e Lol IS . P T Do L : ‘
::‘&:, M A, L%zu}n. st obbo simnle caseriptivs Yerm

be§¥ repreqents the areas preaentlv occ upleo by supracrustals

’ bf variable low metamorpth arade, and separatfd from each

other by high grade metamorphic uroés.“ Ihe ‘ﬁﬁslbh:: T
. ' : v B ~. A
‘proceeds Frﬁm‘ba lnalfbéﬁuences and Lhelv‘fekhf@u »hvilw‘“mm»; el

csequences to crataric. ”PQUPH(Pu. “Aceount is.thon.ﬁaken»nF~
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gahd'ui;bdmaficiintrus;yesL_un llnall ﬂ;dndludeg UiLh a note-

en ke global ﬁettinqbﬁhd.teqtonxcq of Bbyahé5ihQa'Q0hbganag“’ '

tland'ébntextu_f'f_' f""?7 ~kf_f'$

|HIGI anaDc M[t\HﬂFPHTCC:'WTHE'KAQTKU CD PLF”'
fThe'Guyanaﬁshield7UHiEﬁfjﬁcupiES‘the inl"eé> eTn
DRI ‘ : » IS A EETRER ¥

fegion cf _OJLH me ica, is .tragversed by three knoun areas
qf_ lth rade,metamo;ph1C‘rocks-(Flgu 6. In the north-
'-ueaLern pOleOﬂ QF Ehe,Shield,'tHere isitheglhat=ca“complex o

in \enc Hela ahd in -he centrJl pcrtlon i1s the Kanuku

e

‘compiex OF uvana uhLLH contlnues 1nto Jurinam, uhc e 1t
< . -

forms thc Coéroni“; Rdampada - “alauatrqqugh ctade motu-

‘worphlcy, tne laLLer Formluq Lhe Bakhu1s mountaln Ens

French Gulana, tﬁcse hlgh graJe metémorphlcqsarp ;epresenﬁed_. 

_;b; th_fgié-ds Cavenne-gfggp,.whlch ls:not_aé'extenSiQef;é_ f
'_Fﬁé btﬁer tﬁﬁﬁzoﬁﬁs;iniwcﬁezﬁéﬁé,-and Juvéna—)urlnam _
}(Kéliioioski'l9SS  Me Lonnell et a1 1904. Pr1°m 1969 ‘Choube et
1?7@4‘Spooner et al L97l,.83rrangé 1977}1 The ImaLa:a
ﬁompl X j arates a north uestern Real. L0rona rgEi jorno
f%asih Frl QVSOchFGSStegﬁ;ﬁeneZUelg :‘Qﬁyand‘bLsin; whiie L
:phe‘quukg Cb@plew sé§éfét§§ thg_léftéf‘frdﬁ‘ﬂ'5quth*ééuterly
1ﬁuf§ﬁﬂﬁ¥Ffenéh Cuiaﬁé 5asih.;  :.- lj ‘; L :C%k”';g. R

%ﬁ_' . The Xanuk u Complcx lg,an\arcuate,“ed tcrl\—tr dan

o+ Lhe

fbnertchth
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A.The mldma—Afff f:

- {5ingh 1966),>uut uere more rucenfly Shgun by

b

Iché mlcmatutes’repregen*

Chls oauemcn Uthh nou as .umes a XEHOlLthC relat10n°”

to Lqe mlgmatltea‘(see Fig. 7 in enclosure);'
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Berrangcf(l97?v‘recoonlzeo Flve t>pes of gﬂPleQo

N
1n’*he Kanuku 41nmat1bes uhlch ar° essentLaLLy v01ned
. ' ‘a(»( Lo . . S o ’
TLeldaay Ioodetoebelitic, ULLh'ﬂ*DD“ ban ﬂ:i't’pgs; These;Flve'
typesrare: - . R B :
K . : L RN o '
(i) gBiotite ~ \Cagd’erlte, sillimanite, garnet,
N - hyper Lhene' pﬂragne Sses and migmatites, R
(i1 'Graphltlc paraqnelsPPs_
(ivi)] uuarhkltes and banded 1ronstone 7
fiv) jCalc 8111cat9 paragnelssea
(v) - Basic granplites, pvribolites 4nd amphibolites.
'QETtheSe, tho blOtLLL - garnet 5'31liimanlte-gneis;es,are :

ERNP S

babEd o thE

R E YOI P
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SchomburﬁxsFéllé‘uopn 3»0"g“ﬁdfiﬁégnﬁréufﬁn~dfrblotite -~
,;1,;fﬁqarnec - 1111mdn1FeADafégneléaﬁé"from aiuauLherh.10uet

jradb hiotit?-;udordierifé arawﬁe‘s"a )Lmllarl>,'\ne»a: READRRIRAEE
'“1szynort“~sﬁuth rendlno Fqult@d urface betupen Peua Plvor and_ RN

o coes Creek aisvfsedarateS“bibtitc' hypeérdihend porizaciisis
to the vest and the hiotite = gérnet - sillimdnite to

Latter aufhor 1n51ﬂts tha* o

e

«:,‘.'._ RS

b.“ﬁP'Lar) pﬁ‘binqw 4;--Hif‘ ~ unlrh‘ ¢

cé ére pflm;rll”.broabgtéi. y
T ”Fqﬁﬂﬁoataﬁinal ontvnrallct baqlr nrqnallfﬂ,rano boudlns;nw'mwz-APU
that ghc bl&tlte ' hfpbrsthene gnéwsses‘constltute paragneis;eév??wu
invthe;r.oun\rlgbt belng formed aé é‘£esul+ Hf?ﬁf&}:ﬁé;T”
. réqiéé?f‘metamorphlsm.__lhé impression is aloo dearlv gained }
| thatAtﬁéqjuxﬁapositidﬁjdf Tocks: ofidlrferent grade° on elthoJ
side of F u1ted suf%ééﬁé;ﬁ?y‘béla.;esuit:of vcrplvdl tecton1csiqﬂ7”
"L S . : I © .
uhiﬁh has Upghtoun nlgn 5gfad€, déepseéted rockszsgcn‘as_
tho*n'inAtBé hqrth—uest og‘tHé éUmplex.ahd Set“them againgt
louerquadé; higher-level rocks in the,easf'ahd south-
east. |
The/bioéike —fgarnet'F'silLimapiﬁe parag nels;e |
‘are highly quaftzo-feiGSpathiq ;(dUartz:. 20 to uO“‘“'
59  §7;§QQ:c§?ry’n 10 o
stralméd Jﬂd xenoblastlc uhlle
'“HenLLGIIV' 10D141lﬁel;iTﬁé;éﬁﬁdggjéf;;L”T% f.;gf

*are uarlable»-mhilé sillimanite is“
\

td” hn extemt»uhpre«thgv.aru

'fh Thc*?e~‘h,9n tﬁrn:fcn?nr ﬁﬁ'fH¢“ﬁoﬂ4 “”
SR piex oy aLlleanlte~00qunq rocL f“[hé quuarteo-leluspatnic
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Es%eQuibo,.they ére nt“rb dded in thc blotlcﬂ—qarmet Sllll—

‘Tméhite'gnéiSSéSﬁ ‘lhese ca lL 51llcates uere procaoly derlueo'
. “\ .

From calcareouq snal ’ uhlch uere-poor Jﬂ arbonateo as no

marbleo vere Found D\f‘ept for a small oe ccurrence betue N

Jacob's Ladder Falls and.Schomburquélls~dn the’Essequibn
and eact of it in the Nev Rlvergacea. The calc-szilicates ‘s

'and»grapn1t1L pcrajnﬁigsga_éfg lnthat Ly, GC”OCloh?d YRR e

- PO S . :

the.oa sic granulltes.-pyribélités;;amdfémp 1bollfes
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‘Numerous small occurrences gof quartzite, and banded ironstone
' . ‘ : ? _

have been reported by Barron xlvcl}; sirngh {19¢6,, and

Berrange (1977). "These are DS“ent ially metagedlmentar>

sequences with all gradatlong in ‘iraon and silica'content
L at oceur. interbeddcd with the biotite Paragnelsses al

t

L .

‘Hichabai, Tiger Hill; and on the Ney and-ﬂronduue;zix~‘°
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into seld gerantlites Uith o rci'edgfvllatud ; SN
._=gTrar Yl i tlF f b"Lc,.andfende:thes ulth a medium gralnad R
graq4t;c5fabrib Ulth rare. 'uanqer'L nd “nar ock tes. Lo,
The qraruli tnq anc endnrbltes EdSt oF thu;ceud'River (i.e.-
. S STl T T T
“hoze in Lne WO“thfeast,of,goqugsg noTkh @J-UOC Sireeky .
. “’1‘“ C e _,°,~' >~:-" «-'.—,' -T- .-' o E ‘r&f" S
areEip llv Harnbl e~au te kofe ld,gar types uithmp :

liftlever'no nxatlte'or hypersthenef.uhglﬁg;hosg_in”thﬁguest
Ll e e TR '

L Terthe Kaﬁuku'ﬂdddtaiﬁé“dnd‘Soutﬁ Savannas) are t/Dl a1lyj"u

ot

b;OLlLe nyperJLhene plagLOulJ

D

peie

t
L

otite §c1d granul tes.

LN

As mpnflon°d in thethse ofﬂﬁh

@ .

.blotlfp mig mdgltes,'thé, _ S

imoressién is‘cléariy Oalhed that a sect orn from east to

vest ‘reveals ‘increasing mﬂammphlh Qrada, vith a rapid

transition across thne TJUltS re.er:cd*to‘in'the»eaﬁiiét5~g

section, F-om east tc'west;7éhderbiﬁes_and‘JLanulltes SHOJ"i’ ;
; e e rom lCPOC¢lﬂE,H o ‘>iié;‘broenfbiotiﬁb,““3»;
ehﬁwﬁ{papc‘L; of bq o gra1011 p)floocheg to whe . n: ’
CyEEL -uhere orbbohlade abuncant_Ledol h broun b10t1t= .
A orthop‘"'xéne 3nd abunoant ba 1; JLanUlltES and pyrlbolltesv‘
: S y
occur. Singh 1966) also descrlb ed alauml 1ic qranUL tes
. : : + .
vhich compare-with Berrangc S Hamukaru granulites in the
Kanuku Mountains.. Thev havp varlaolc amounts of g nﬁt andﬁ
are Qiﬁl ar to Lhe ﬂld kltnv‘ QCldLEd u1Ln the.dakarapan
s riebeCk;co granito Found on the Jdkarapan Houn*aln 7od“the . _
north sidefof Lhe rlf‘ vall”v andw} Te. hOQulblU‘COR;
relatives of. the kanu«u Complex (Bcrrange 1970, 1977 .
DU 3Numef0u:'Pegnat1LJ" and aplites are found in the
Yanuky Complex, especially 2t 'the marqginal contrrts . yith the
A o 1 N .'l_ R . . . . N : . - . . .
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F ld oathlc nomponent :flne pegnatltea are [rngrh

a felativély undexoxmeu,,dlocoraqnt group uhlch.n=s dlla—‘
51l Featupos ‘ ﬁ -'VOLng r than t en01081nu,30ck. 1t

is 31gn1f1cant that these later pegmatltes a“ ) haractﬁr—”

1ctlcally tourmallne bearlng and shou 31gn° DF a hlgh volaa

‘tileﬂ ontent (% ngh 9 6} jfThe Parl-ersoennatltes are.

characterlzed by a. multlbude oF plﬂCh and auell s;ructures
uhlch are rlmme bw dar¥:5 36' Sllllm811te dlfferenLLateS  }i

anj Uhlch haue Foilatlan conformable u1th the snape oF the

- .-"’: ~ :"‘.' - '~
pegmatlte. ' s - S -
o {‘ ‘ nd7 gél‘_ norltln):grﬁﬁhlites,"wﬁidhfaﬁd

17‘

*uconputent u1th “esp ~to che 1ncompnten§ wloflte gnelsses,'
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haue been deformed plaa-lcly to Forn ptygmatlc Folds,

plrch and Swell kLructures and varlous s¢z3sf'1nches to,Feet) L

”_oF boudlns, uhich in turn are tlghtlyfroldeo u1th fold axes

parﬁllel to the Follaulon ( 1nqn 1965, Berrqnge 197/f

Barron

l“GL;.“ Gn Lhe south _nd nuruh eaQ-

CoLentyne Granlge comploxes, the Kdnuku mlgma;ltea pa S 1ntoﬁ7

the Lranqltlonal Ku ad Aujen gnels

[

he Loren{yne qranlt@ j
Fnﬂlos repecLluely g Thcoe arp essenflallv,mlddle to uoper L "ﬁ'j"

'amph’bollte grade rock‘ u1th a hlgh quartzo Feldqpathl

_v\m

.buntent 3uuqen, blotlte and munCOv1t ’Barron l96°\
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x T R . PR - PR

v

v

Ha§81f Jhlchfhe.,,ﬁ

,ihécjase oF

;:Uhlch the nlgh qrade granullte rﬂ k uere produc HF

- -

contcnds th L the rlgm tltC" arn gradat onai in every re DeCL
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'~i3‘made From ml matltcs iomibe granqlltoo.f In contrast !~;;f_;'

PR ‘y -

‘. . - P



AUQSquente'nFVan”ﬁld T Daeemunt , Uhide the "wetter" supra-

a.CBUStalé that Form the mlqmaﬁites represent the erosiaon.

Cproaucts S uh UldSI‘QSLCmcrL. In ciis 001rHC”‘cn. v
SR .l o , N - . E 1 °
'aBenrange'bl977; LEHOEFS etruc*ural data ta . shou fhat the: . L
Ce:exoban—«ed"““"u»HaSSif iz. 2 donmal faature, a*hcr't G
an antielimalfqne: tﬁéflattnr‘teinq of Coursejc:ucial‘to
Slnan's high- Qradlnu event : o "L.’ I
. ' T . o . ’ » o R
It la meeol'tel/ ODLquS thaL any a te Q'NLQ AnsuerT
. e : ; st B L P e R . -
n_Lhe qweetlﬂn of Ehe ;elatlonthp bcLueen the m1gmat1*es and e
Vthe,granulltes mUSt'TLFSt expla;ngthe,anteceoence*oﬁ,tne -‘-;'.J,gg_;;_
groups of r&cke- S
' dlagram, and 1n vaT‘atlon dLagramq LO concbuae thau the ‘j .
. _.,c,w : (‘,., » ',‘,_ -_. Ly < . : s .'._.“‘. 7
mlgmatltes and granulltes have an 1gneouo pa "tage u1th 1¢f <
':calc alkail dlf.erentlation _rends.; It mUet be Sald cwau R R
. o — _'.‘.L'v,‘: v e i R 8 ’ ) ' A . o '/‘,‘
S A T (. : s
e ,Slngnﬂs;eonc;ual ns. hlnged lerqelv on the apparene~31mllar- LT
R T i s ‘ L
itles betueen hla r’\ke and tho se of nefCharndekites and = '
o Ve Y ,
ass 0c1aged rocxo ulth Ca;caalkall trz nds found 1n Madras and
Uganda. Analyaes of hls rocks,vsone From the Imataca cgmplex,d
and some reference su1ee° arie eproduced An labi ”or 3
' R . o !

comparlson. In Slngh";acheme, Lhe Blotlte Gnelssea uere

. -~ \

derlved From granltlc rocks, uhlch responded to metamor-q

ST

 _7pH{"u bv mlneP i aEGTchthﬂ, uh le aubaequent glaﬁltlvaLlon

- - - : ,.._.

and mlqmatlzatlon accentuated or supnrlmp0aed ofhev bands.

s ‘v

The b031c granulltes and gnels es ‘arc 51mply2metabaaic

' 1

dolerltea and aDDros Uhl(h vere idtfd@edﬁinto the gfaniteld'
rGCko,'Uth Uhl h Lhey vere metadxnpheded.ﬂteealiy in‘phe

gjéé of t1gh$ Fold ,granuliteagdeveldped.w
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.

segments, of an vlder basement, vhile the "wetter" suoon- '

‘érustais,phat FYorm the migmatites Fepresent the erosion
. A B ‘ N ,‘ ‘ )

products of this older  baczement. in this cunnecticn,

Berrange (1977) tenders structural data Lo shou tha:t the

Da:ukébaq~KudiditapMMassi? is a domal,féature, Tather than
; I : ' : . ‘

an anticlinal ones tho ldatter béing of course crucial to.

Singh's high-gradina event. S ; .
g J q mo SVer , , \\

lt'isuimmed$atgiv obvious thaot any attempt to znswer
WL b N v .

tion of fhe reLatianBip betveen thé'migmatite° and
the.gpﬁnulites musﬁ-fifst Pxplain the antecedenhce of Lﬁe
groups,éf Tocks. Singh‘(i9§5)\bseg chemical data in aﬁ AFH
. L . . - . » .
_diégram; and ih variation ddagramp to conciude that the
u;igmatites and gran@l&tés have an igneous paren;agé with'

cale-alkali ‘differentiatiqn trends. It must“be said that
“Siugh's conclusionsjhingcd iargely en'the apparent similar-

" .\ ' . ) . .
ibies batween his rocks and those -of the charnockitnrs and
associated rocks vith calec~ulkali “reads Found ir Madrac andg
. 1 "

"‘ ) . K ' . ) L
Uganda. Anpakyses of his rocks, some from the Imataca complex.,
and some refa2fence suites are reproduced in Table 27 tor

compadrisén. In Singh's ofheme, the Biotite Grneisses vere

3

‘derived from granitic rocks, vhich rtesponded Lo metomoy—

piifim by nimeral segregation, while subsequent granitization

and.mjgmatixationfaccontuatcﬁ or superimposed uther.bands,

7505 are gimply meolab, cic

bae

The basic granulites and one

&

G

dolerites and gabbros wvhich vere Intruded into tne granitoid

‘rocks, with wivich Lhey vere melamaphosed. Locally in the
. s ‘l: : ’ .

corus of tight Tolds, granulites developed.,

.

o
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. 1977) Favqﬁrinq;a supracrustal oriagin . for fhe mLﬁﬂrtltF

= ’ ~’ o ) ’ . B ' ‘
o feole &7 shovs that the bulk .hWﬂJ trv 0F the Kanuku

«

. AU - . ° oL - . . ' ’ . T
rocks hears a-str;k;nglresémblance tp_an ant edence of Jrey-

.-

vadke nd shaie, and have been'veryk:nstQuméhLal in derrange
' o N ~

SN

' . . 3
[ . . . .

SO ¢

Lég A

. - \

o N . ’ oo

AN . ,w <7 Rrantn [FOUN N - X W e wm L w

he cohtenus -thalt the ar composxkzonul bahug-ahuvrln

PN

"'v i e . , .'
couplewvwithftn‘ 1@LLrlay Eiuj 67 nbviosus et

fl)
]

sediments {the c:lf—éil'catés; quértzitc:, araphitic qneis—

f

- . , . - . ; . t. ey

(]

(=

s¢s,; uwould indicats a supracrustal origin.  The common assoc-

Aation ofrsiii;ménité; cdrdierite~ahq garnet in thé'gneisses
. _ v R . i

is truly repreéentative of é'metasedimentary origin., uHile

the.pbiquitousvfoundedvzircohé.identified by.Singﬁ 1966

are more redkssentativélof products ofiattgition due to

-erosion, hence of sedimentary -origin. Similarly. the

pyribol;tes and concordant amphibolites are.consijerad to

. Lepresent stnatiformvolcanics.- This scheme.of things uhich

purportis to represent the facts would theﬁ 1ndlcotn that - the ~

migmatites were developed in—sitU'by anatexia. wvith the
“banding and gneissic layering, bein'; relicds. of a former
‘supracrustal layering which was emphasized by metamorphic

diffefentiation. !
Included in Table 27 are aggregated analyse

N : . . 3 > i " b '
-of rtocks from the nelghbourlng Imatucan Complex in ‘iene-

: ’

zuela. One should first observe th t columno 2, &, 6, and
5 are representative of granulitic,and high grade bietlite

and charnockatlc gnelsqeo from the Imatacan Complex proper .

(ice. north oF Lhc GuriLCuidad~Piag Faul&bene)u ‘Columns

-3
'

(8]

7 and lG repfc;cnt sjgregated snalyses of 2ssentially high



v

y
‘.

qrade piotite.-=~ quartz - uliquclaée gneisges found south of
the wuri-Plap (Jaull Zone. ILfloiinter otinq te obssrve

that ‘this areg oUUth oF L e Tault is occup4cd by rocks which

in every ua«5 Cpmpositionally and otherwvise, resemble the

N

blo\lfe*ﬂnpis:eg =f ~the Imataca femflex’ to the forth, Syen’ .
. o — N | ’
with respect to the presence’ of 1iran formations - slbiet of

a [N

a lover tenor; and metamorohism thouqh of a loue“ arade
Douﬁan 1976,. "This biotite quarvc—ollgoLlﬁse Jgneiss witn
1nteroedded ironm rarmations ailso passes. laferallg via 3

faulted contact to the west.to the Cerro la Ceibs Quartz )

’ﬁdnzonite Migmatite Cdmpléx,'Wthh is relatively Free of .

“iron farmutlons, and . uhlﬁﬁ 1s thouqht to overllc the .

Imataca iron- bearlng segmentq (Kalliok0°k1 196573 : .
; » S ) —

The olmllath, 17 COompo tlon b tueen tfﬂ Cuyana

Kanuxu Migmatites and that of the'Cerro'la Cei@G'Higmatité~
Complex in Venezuela lends credence to‘ihe vieu;that'the"‘ )/

-

Supamo Complex, which js'thuught to be LeprCQenLHﬁ 2y the

.

Cerro La (elba COmplEY,,l" prooably the basement of the

N,
venezuela ~ Guyana, Late Arcnvan - parly Proterozbic basinay
seauences (Hurley et al 19/6 : ,The_SupamOVComplex 1s thought

J .

to be an admixture of 1nJectlon gnel‘ es, rgmatltes, and
granit lC rock contalnlnq an oloer fine- gralncd Lray.,.’

hormblende ' bloiltp - quartv_— fcldSparggneiss which is

"

penetrated by later Trans Amazonlan, coarse-medium arqined.
plnkvgran1t1L phaseo lncludlng peqmatltes. 5

55

. Frbh a trathraphlc standp01nt the‘Imatacgchmplck

& - .
found narth of the Curl—PLa: Fault is probably the lovest

»

Past . . .
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- -t . v e AP B u v « 1 . . .
'ﬁemﬁér_df’the rbcks dﬁécr!bed,; Ne§£'in'wucccss*on léithc ? 
Jroup Gf ipbﬁ—fo;matipn bearing rﬁCkS.Qf ngthlV lou rf.
graée‘dneisseu, fouﬁd 56 ghe 5QuLh of EHe‘Faq;t’hone. Thevc
rocks are then brcbablv ovénlain:bv the aimanaine4éhphibdlxié .

o e i ST B _

qfﬁdg," INEidaic rochu, ”thh llc'1ﬁ°fﬁulrﬂn r‘ntacp:Westnsf.~uskf~ @

 tre hizh-grade cnarnockitic cranulit=s of the Costern Ima-
taca Complex. It is in-these@almandine~amDhibolite.qrade

rockas that tha

-

rto 1s Co}ba-migmaiités‘éfé lo cuted
padiohcfriC'dgtiné QF‘fSCkS 1n‘Lhe Cerro la Celpa afeé o ’  ‘ "5
tyhically Sﬁqw'a cipétefiof'agés around 27 ZQ Ma; wﬁileflhe
mefasediments éndAmcta igﬁgﬁu$ rock§.5f the Easte rn Imataca
Coﬁplex;qivéé_ajsbatgéf of»aggs‘Qetueén BlDO‘Hg'and BhOO'Hé;

reflecting an,earliét3bfogény “HurleY'et al51976}, ' Gaudetts’

3> have reporLod a ‘b/gr age oF 2017— 57 da FortH

T S R . N

119

(0]
8
o
o
P
0

thé'Supamb Lompl ex in \enezucla and Lhe.‘Bﬂkhuis Hountains in

>

-

~'r1wam uhﬂn a- PJB//JF j‘ratioﬁof less fhaa

o

A e usgo.
Highe; inifial r-t”  ;'§re‘ﬁyuicai;y'éségéggtﬁdhuiﬁﬁ thévi.
yOuﬁgefqééés approachlng 2100 Ha,‘péfleé&ihé]perhéﬁs'theﬂ-T”'
imtfodgctibn_of alkalis durlng the later TranofAmazUP an. -  t
evént.‘ The U/Pb plot on zireohs qaveﬂan ége‘OF§26§O.i 30 1a
1t fq therc:orc herebv conclujed th /the Cerro la
CciSu‘migmaLites and théir,edrlierﬁur contéméorahgousf
cofrelup;ves;'uhl h béwr lron—iorma iens to tﬁé Qastg

epfe;eht”the prOSBnt'granullto grad ig rockg,uhi¢h 3feLngnd:f

in the Kanuku Complex of Guyana and”uhiChHuefe}prddugédfdupinn

“the later Trahs nﬂa7on1 an Lcctono Lher 31 eve nt dated at.

-—

+ p ,l . . B . . . ’ .
2000 - 200 ¥a in Guyana. and\Venezualavas has hcen Shoun.g.




s dated At ZliG z 87 Ha \P*sadus Lt al
o : )

'

A

“fault vere Lof. an 1gneous thOlEllLlC parentage, though theﬂf

7"oy'thh'uncruljaoa'qran1tc uhlcn lntrude,‘the mlumat tes. and -~ o

;ineztat:er lSCU slon u
.;ja NS e e e e

_ye@rcqafop<Qdmooglﬁlonal”cormblutl

“hDUld efOfE_De fO“ushd“ th -st;atigr:phitallyﬁhighe:*
’Wl@matltee and blOtlLe gn ss s found to the ueut;und south ftfi“
) L e i SR

oF the nhornocklulcrocks oF Lhe‘eaatern Imataca%Coleex._iﬁﬁ‘-‘?¥J
As auch uerrange ] comdelson off 1e K&nuku U¢th tho o
Imataca bas d on the observod atratlflcatlon;llou llne con—
tent, rounded z1ocons qdﬁrtzttic'horizonsuband iron For—
matlons neceosarllylprOJJuge ano blas thp diocuu31on‘"rint;"
the rOCks compared are deFlnltely Ol.dlfférenb ages \The v
Imatacan supracrustals‘are approx1matelr 3100 ; 3400 Ma ldul]ut
whlle twe KanUKu Complux Lyplcally glve a fange oF ages -

from °SOO to'”DOO Ma.u(Hurley et al 1976/., | ‘

Dougan‘ l°76) Flrbt thougnt that thc quartA-:

oliqoolao“olotlte gnelsSE° to the south oF Puldau Plar

hlghly ox1dlzed nature/of the rocxs as: glvan b) Lhe nlgn
_ . 4

Fe 203'content wvould rnltlgatc SLrongly agaln t an 1gne0us

;pdrentag It is to be noted that oceanlt.tholeiltes

funlty é‘gecondlv most. of hig maJor and m1n0r3 lement plotq'f

-

' charatterlstlcally have a fe. 07,Fe0 ratlo fof D lS (tngel

A

Aet al 1965 ~while thn correspondlng faLlOa For Dougan s

focks and the Kanuxu mlgmatltes and granulltes are clo e to

q

’shou an ovarlapplng lgneouo-sedimentary parentaqe,‘unlle,a

'Phanlrm of - partlal meltlnn oF grevuackea at lou pressured;




5nd

uDOUC /OD riu L'\Abukuma.ﬁjbgf&@ﬁdgﬁibné}fih*thé§fﬂ"T

~y¢réseh¢ej chior de ouluulono?tKi' t'I??QJ-ﬁan verv Jéllf -

°.:oncludcd that tncvla:e “éle5f;y'meQ3s olmen-ary while

khp amohlbollteo. and ‘the. maJorltv oF rhe granulltes d?ﬁlhe:”:

N « . . : s : . P b RPN
Ira,a-q Cumple aLe me 5éiigﬁédqsﬁiﬁi”tn«%‘“ﬁf'a; »

’ . . . . . . ﬂ_*h s un\'

e Lk UUuLd bnereiore appean Lhat the KdﬂU&U Lﬁmplex

.
»
-

.represento seqments of reuorked basemeh ,'hot drssfhi1af:to”

. . - »

/

.the hlgh-hrade belto\OI Arrlca xKroner, 597 ‘:' The pauc1t,ﬁbf"

~50F bas lC rocks;.and the prcvd‘enhe oF EOCkS of grcﬂOleFlLl

e

. R 5 B i

‘Lpomp051t10n,,coupled Ulth a vaLlable Sr& / r861ratlo or

. D;7D15AL0 O 7064 1ndlcate théfiumustal rauorklng of pLev1oq:ly

'vljn gvude aLeﬁQ,:u1Lh mlnlmalfmantle tapplng uere operafﬁuef

"LnatheﬁIrad -Ama on1dw eVent,=iThe grezter premonderance

obeiotitcvgnéisses,.and the1r~oov1ou grﬁyu¢:k“-sh le

parentage Uould thererorn'lnfnr that Lhe Kaﬁqku Comple\ is

i

'hessentlailywmetasupracruutal 1n OFlglﬂ.. '  ,-,a R
BASINAL.SEQUENCES - - % o T

Q;AS‘indidaﬁod>ih the-lasf section, .at least threeﬂ

dist;nct basinal Sequehée‘ are present . u1tth the Guyana

thlG. vTHeSe bééihs aretrlmmed by th° nlgh urade “ock
m”d sc"lbed in the la sectlan, and by qranitoid rdéks;of

the PreCdmbrlan Lx emcnu, a:‘in Surlndm und lrcnch

L . ‘ : o
GuLana,. Thege b351nal gequences are yplcally llou to.

L int rmedlate uater depth mota—ocdlmenf '1ntercalated u1fh

®

\,



ST

‘ W6CiﬁJaﬁdﬂ5?§iC,”0lC ) Cs; all mctamorvhoqed to 3cgreensenist ~
lQWQ'_émohiboiitEf .
In Cuyaﬁﬁ-ftuc.basLﬁaLu3EQQéhﬁqW g‘Lﬁanrwflou, ane )
f“~r-¢o Lhe north of tive Kanuku Complex; - conta¢n1nq Lhe neta-;,
ot o @ YR -~ . e "" . N RN x,, Eoad e e .y RN & LR - o - - e . D -
SRR qw-”l\.& ., SRR » R ] . .
3<d1mcnt“,and volcanlés of tHc Barta a;ﬂazafdmy“>w;u“ULOHP ““G )
other. Lo the southy actingvas a depesitory FOr»Kuitafa'G:oup
o mgﬁafsediments-énd volcanibs. The Barama—Ha?arwni Basin hou

signs,oﬁ nallow mar'ne sedime ntatlon, uhllo"nhe kJ;taru.

Gxoup lS moLe repreoentaulve oF 3 shallou, eplcontlnental
5sequence.oﬁ';0cks. (Jee Plo. 7).

*

R THL BA”AHA—HAZARU\I SUPEPLPUUP or THL VOPTHERN BA‘I”..

ThP barama-dazarunl Supergroup replesents'bhe lou r-
most recognlzabLe snt QF guprachgtais 1n Northe n Guyana.

" Its

llthOlOglC charac*erlﬁtlcs at some localltles. coupled

Ulth 1ts generally lou metamorohlc Grade, ﬁave for a

long tlme, induéed.speculgt;Vejeorrelatiodg,uith oﬁhér gréeh—'

otonc belts of the world. Glbbs (197/,'1978)-has'how put

much“oFFtha- specul tlon to rest bv hlS FECOgﬂlthﬂ of a

perva31ve grpenstonb llthostratlgraphy 1n Vorthern‘uuvana 
Ll

s The Stgatlgraphy, almply summarlzed F;om
is as follows: .

.

Rredbminantlv wa.lb volcanggﬂ with minorjjmpunts

of detrltalq and cnemlcal beolments.u S

Ulffewentlated calcﬁalkabine voldaniés; interf'

calated u1th chemlcdl and to a lnsser thent

detrlt'l edlm’ﬂ%C; Volcqnicﬁ»are typically“af,

fa01d/to 1ntermed1at nature. ;

»



. s
.xhe “DSPSCLerlSth ultramarlﬁ—maflu ass embla ge whthfls

fgLLi) Jvd¢mcntary qpqu hc°‘u1Lh abundant detrltals,

'

~uubord1nate chemlc 1 qedlmpntu.'and-aCidic tp
Ll o

.Lntchmedlate uolcanlc
o L " - . . ) 'ﬂ . " - bt
Notablv absent; or DLoueht in only vcrv minor -amaunt g}

i

,...
[ % A

‘--'a..x P~

v - EY

- [ s vy

+

~bresent in “he lounrmost level _of the type Greehstone

.'strat igraphy "in Lhcse two arcas, their geographlc separation,

Lrifa distri:ts of Canada.

£ .
beLts,'quch as. the Barbertcn Pangc ‘of uouth AFrica. !

the Palqoorl1e 1ystem oF Augtralla,‘the'Dharuar bystem

of Indlu, and to a lesser 8Yt°ﬂt in tn Abltlbl and Yeliow—

'Ihe.Supéjgroup is divided into & northern Baramsa

e

-Group,and'awsuuthefn Haiaruhi‘Group; Though lebs (1977,

‘19785 has in chafed ‘the relatlve 51m11ar1tv of thp

‘the 1nterven1ho structural complexities, 'and the ublqultJus

preSCﬂCCqu:manggﬂleFOUS horizons in the noérthern seCtor

as coposed to its virtual abserce in thowsouth, are suf-

1

o | l |
ficient reasons ‘for their tetaining individual roup status.
e sar ai g

The southern limit oF the Barama Gfouo vill be repre sented

b Lhe southern limit of the Barama-ﬂranka Comple\ of
gran1t01ds, gnelssesvand amphibolites'to‘which‘it 15

gchL;;aL;, celulen.

"J

o3 qu;¢3l diciroihaslun 1. “ihaere
Frcm the nor*hern top of Guyana vhere Bdrron (l975)'f

. : . L. :
d?scrlbed essehtlally maFLc metavolcan1 s, to an area Justl

north of. the east- southeast trending Luyuni River.

The “Baramia Grolp is composed-of .a lover unit.of
.

metavolcanics and metavedimentdary rocks, uliich Locally are

known as the Tenapu formation 1n the centrai Oarama Belt.

K

\

B 18



‘Units 132 And 3 in- the Baramita area {Gibbs 1978, and the . . o
. Aravanta Formation in. the Barama Tivers arLea. ‘he aafic.

N4
o

metavoilsnics are in-tie leou "7 of Fhe section.. tpaching

et
i)

R

km-in. the. éz2ntral region. " The mafic

wun

thicknesses of up to

C ' ) . ( - . P
-.metavolconicg arz now pr;ntlpally’repr@scntedrby.ﬁmphibolltes,

and'grcenschist ﬁacieé’hetai'gsélts{'vhfLQ>thgﬂmepafgedfmeﬁté'

with which they are associated span the range of‘metaftuffs;

.quarczilic wmetacherts, metac2litss, weta-arénitos and meta-

: e
B} 5 v

rudites, with thé’Fofmép'tvo'bé&hg ﬁdrevpfeVéléafﬂiﬁ the
| lover sectiohs, while the métam0rphqsed detritals typically
'OCCUF in tHe Qppér seb£ions.oFLLhe.sgquencc.
The middle.unit is characteriéed‘by manganiferOus‘
'.peiitic,‘and ¢her§y rgpksf(westermaﬁ;:l969; l97d) whiCHAare
- kooun in sbaciﬁic localities as the Mattheys Qidgé Formatioﬁ,
?and the'PipianinFormétion further-to the south. The. B v;7/(f
Dérvhniyenégﬁ of manﬁanesé in tHié unit is]one‘éf'the bagic

N

“ifferences beleo:. Lios pus ana the itazarcani Groaul o 6o
. . , v | - A '

'

"sodth. o . o | f; K

ihe upner uhi@ 1s typically composed essentiaiiy,oﬁ
Finclgrained“metasedimcnts vith inﬁepcala%ions'of acid, .
intefmediatclﬁnd basic volcanic flows an tuFFs.»lfhe m§ta—
‘sediments, wvhich Carcy rbﬁnacdléirconé_dnd'tuupmql%ne, are
+ntérlaypreu vith manganirferous mussicies vt ura a;sugid;cd

with phyllites, guarteites, chiorit. schists, amphibolitog

1.

and psammixic_schists tCannon and Gromley 190G, Williams

i

et al 1967). ‘Thesec metasoeidimentary rocks are .gena2rally =
mditico{éﬂred in outeron vhile the metavolcanics are

represented Dy yreen chlorite-schists and amphibolites.



ve

tﬁéﬁtuYUni'\lwpr to the Potaro R1V°P —'thu'laztef being

CroUp.~ These'unité vere:

B ol

'Yhis*unlt is Lnown in. ope 1F1c lOCGllth“'aS Ihe Arakaka and L

okerl e FOijthPS oF ﬂour c,reFICPtvnq the name DF

Drox1mul'area9.» o o : o AR N S

Ihe deaCLlDtan of thc Ulddle and }pper unl‘s is

,unat'qss /plcaily gluer for Lne Baruma ULOLL by Dannan"and

“

uramley 9&99,'di;liams,et al 1967, and numerous vorkers

v

of the sinties. Hovevor, Glbba (1978) demohé*rated that the

'orlglndl vieus of Lonnoly xl925\ and L¢ac>uell (1942} uere

correct, and has therefo"c ectablished the great 1mpor,ance

of the lever, pri nc1pal‘y mafic volcan1c member.
Slgnlflcantly also-is the 1dent1f1catlon of

greywvacke, and con“lamer tice hOFlZOﬂq 1Pterc11ated Ulth

_difﬁeréntiated; pr1nc1pally ‘acidic to 1nterme Late, volcanics_~

1n the quer sectlonv of the Barama. Group._ Ullllbms \196_/,

"

et al g;§¢7); Oﬂoldervd these to Je fhe t>p‘ffl'rSCK‘.;f
v . o

of the HaZaruhi Gqup to thn‘oouch and, used it as a’ bﬂ

v

for their g= atLgraphlc nomenﬁlatur;. AS'UL¢1 be :eén.in

the dCSCPiPLlOﬂ of the Mazaruni Group rocks, this division
ié‘unuar?anted.
In 1963, 3. Carter idéntified three units in the

Kaburi area, and ‘though their;relative 3gecs were uncertain,

~

Lol lan JAITCrsulons Lere MAzood 1o The >ntire region From

-

COﬂSlu“P@d a““the_southernmost éxtcn:ion of Llhe Mazaruni

1 i )
ciye Halnly ba olC to 1nt rmedlate vole canicsg,
{ii) ”hudstqncs, groyqukcs; pcbﬁly sandetones and

conalomerates Vith minor mafics.



’(iii) Halnly ac1d to 1ntermedlahe volcanlf.

This sequence - was recogn¢zed at Issano \Lannon lqo);, at
: . .\, .

fkaranonq'\Heu1ns 1974\ at Aranka (Fernandes 1953), and
1Fecently by Glbbs (19/03 in . ‘the Durunl rmglon, uhero he
de chnlned tho~relaulve cges;i.

-The‘ trablgraphy‘lrom Lhe bottom-oo the.too‘is“”'

[

i

~given by Gibbs (1077\ 1n hlS statement that:
MUprt- I comprlqed predomlnantly of: metaoas‘c rocxo, o
1nclud¢ng metababb bros; - metadolerlues, metabasaltic’
tuifs and tuffites vwith. subordinate. metamorphosed

" cherts and more- felsic rocks. This unit is- appar-'
enbly oonformably averlain, and possibly marglnally
interlayered with Units II and III, vhich are ,
5demonstrably and substantlally 1nterlayered u1tn
each other. Unit II1- consists of the di £F erpntlated
largely pyroclastic meoavolcanlco, but-also” 1ncludes
.-the shallov intrusives, flovus, mlnor lntﬁrr‘ou '
-sediments. assoc1ated with the differentiated .
volcanlce. “Unit ITI consists of metasedi mentq

C.pr incipa 1ly derived. F“Om the volcanlc and subvol—-,
canlc rooks of, dnlt TI.m0 :

oThe sedimencaﬂf beds are normoliy.gradcd.anc typ;‘

v’ﬁically do not Form unlts 1n exces 'oF a Foot‘. The clasts B
'arevextremely ooorl) sorted and are comoooediof 4uart71teq,
Tphylites,xand suorounded flne gralned 1gneous ;ocko uhlle

the matr1§.1s esSePtlally quartz, Feldspar,‘chlorlte, >er1o-i ﬂ

1te, epldote and pyrlte cubes (Ullllams et al 1964). vrhé”

.flne—gnalned porphvpltlc rocko .are typlcally soda rloh

';uhlle bearlng clasts of SOdlC plagloclase,aorthoclaﬁe,‘qo"“tz,.

occaqlonally hornblnnde,:u1th oecondary epldote,'c3101te, aodn% o

'_chlorlte (Ullllums et al lqél 1967) _ano llkg most oF thevA;.
'~rocks, dlsplqy tremendoua degrees of hydrothermal oltcratlon.'
CPillow gtructureo are common, hcnce atestlng to the subaqueous

or1q1n of thls formatlon.

Al -



'Wlth th“ZMazarunl Group deflned:ln thas Fas hioo}}ltf

/\.

7tnon oecomes}a lepl matter or ass¢ah1ng loca'lfdrrational

1

mca,to ap801flc UnlLS dependlng on thclr occurrence, and

WCJntlnu1ty It 1s'therefore.ton51atﬂnt to e ehtiF5 the

fHaln raka and chternv uyunl ormatlona:as-essentlallv rep-

lu

're hrwng tuC seolmentary gre)UacA 2 )

the uestern'oart BF Quyana betveen le tltudes N and 7

cuesnge .cﬁgugit 115:+ﬁ‘~'

Sesz

;folmllarl/, the) overlle “he Makapa Fcrmatlon of dlffcrentlat d

'gmetavolcanlcs metaoedlments,;(Ullllams and Balley 1961

“Hamllton 1952) Uthh can be conSLdered as occurrences of

f'Unlt II Barron s fl975‘ Voseho Formatlon near kaqabisi,,'

Zand the Araua1 Format1on further south ‘Ine the dcﬂamu dlstrlct

Gl

typlcall “amphlbolltlc \after maFlc metavolcanlcs) and

Lo

as sucn,fare” epresentatlves of Unlt 1.
L In the c ntral part oF the' Mazarunl Gloup. ltﬁisfr
';al o,then conceLVable to 1dent1f‘ Unlt I of. predomlnantly
“manlc metavolcanlcs a“'the Tloer treek Henber, betause .of
the outcropplng as’ descrlbed by Glbbs ’l9/7)1ﬁ thls area.'

:

'0m1t I;'can be cailc e %I,mu_ﬂe uC‘ Dotaus~ or 1t: uo L

1n the catchmeot area oF the; stroams servl 1ng thc Aremuk'

fR ver;h Together thev mako Jp the Purun1 Formatlon, whlle 1n

%he CWVu.I;eecgloh;”Flbb’ Ualkurl Series can be 1dent1f1ed

as the Ua1kur1 Hember of the Central Cuvunl Formatlon of

'dlfferentlated metavolcanlcs.'”

‘_seolments can be called the Mara—Hara Hember of the: Purunl

Formatlon based on the descrlptlon glven by Guardla (1968)

-

:lmllarl}’-, UI'Tlt. III O»v me{n:

/

Any llthostratloraohlc 018351F1cat10n’ahould-Qhayq |

o

-as 1ts prlmary alm, Lhe loentlil atlon of Features.which
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 "SLhce«\there is- uéne“ai' onformablllty o. the

‘1t is therefore unneces ary to 1denttfv ’ BaL*ma 31d

presént.. ’he geo ogv of the7aréadae.an Lutegratlve uh
)

]
\
O
l
! T
RN
t 're.e um.lt'zs .
N -
b
HMa

1
- )

az-

'arunl roups by a. subd1v131on of the strata.' Partlcularly

Lint Lhe case;aF

. , : L.
yama'uhe e the maln oDJectlve or geolog~

I

}:1031 ’ct1u1ty 1s fo see“ ex0101table dep051tsw_the51ntegr1tv

N

d1v151on;ng oF the ettata aa_uas dont in® the Geo;o lCul h

‘C‘t map of Guyan \HcConnell 1967)'

&J. Carter and Fernandes (19693 recognlzed thls fact

and Lhey probosed the denotlon of the Barama ftom group

ftol Formatlon otatus. Thelr recommendatlon uas based on the

) ba dlstlnct gz ups oF rocks,

"Fernandes (1963:, Hattheua \19517 uebber (1952)

Q -~

'”fobaervatlons that the Cuyunl Formatlon (Fotmerly oF the'

rerouo quartthes, ph?ﬁlltes and chlorlte gChlStS. Secondly,',h‘“

the . manganlferous dep031ts at Tenapu, Arakaka, Hattheus

Rldce. J?XGCiLLl and P1p1an1 TcSS‘UlDl Uhlch uere cons1dered -

and uhlch uere oonaldered as

'hfermatlons 1q the' orlglnal ”Barama lroup" uere chought ‘to -

dbe all ‘on . the same Qtratlgraphlc level From the UOrKa OF

mthe uorks GF Barron \1960 1961), and qu1te partlcularly

xHalmarka rocku that they oWould be removad from the Hazarunl

e

that oF H Carter 1959 1962) proxed u1thout much doubt

-~

that the Muruua and Iuokrama Formations aLe structurally

hand compoaltlonally SO leFerent fro@ the Cuyunl and

L

Group; Hence, 1t uas proo%sed that the Barama ? HazarUnlv

Asaemo‘woﬁ (NCIunnell 1964, 1964. Wi llams t‘al”l969)'of

of the greenstohe Pssohlatlon is dlsrupted by the .arti Fl 1ul

almtlarly,'d



w : - - -

. the old prthulonal‘map should be chungea. tg the Barama 2
°Hazarun¢\b:qup. ‘ . . _ '

[}
. o

! ) R o ’
Mhough Carter and Fcrnandes‘ pr0p0° 1 has tremen-=

[ W

dous merit

o

. and is rather slmllardto that of thi s thesis

v .
N

"y and Libbs (1977) 1;‘1ghq.p3 a large number 3% abyviotis

aompiqxlf‘aky and many | lmpndlmentr to SUCCEeSSTuUL corvejia-

‘tiQn, It is the view oF the authoL cthat the sdbbrdinate

]

Yo _
‘units (Uamber%' f the Cc er—Fernandeshproposal arz too

variable;vand h nce.not réliably amenable_to‘correlation.

Hence.'Formatlon status}is retalned for their memoer " The

o ' &

ratlonale of cour e belmg that sequences can be correlated,

T UhllL menber varla 1llty can. be accommodated oIt is true

E

that th@ Carter Fernandes model could use sugérf-anq subl

- v

memb'e TS vith the same effect, but this thesis prefers the
’

Super Group, group; formation, classification, as is. done

'in many .greenstone belts of the 'wor.id.
t . Y . ’ ! . . I

«Gibbs (1977) ‘on the other‘hand,.:ecommends the for-

equ1va¢cnus‘ofltne parama urdup, Jui. 1n-dii;erent7geograpnic
o locations. In wleu of the llmlted 81ze7of;the area, and the

owerall recognltlon of olmllar featurec'in the. Cuyuni and

Purun;, it is my opinion that such further graoup classifica-

.
tioh 13~ Lideollantec! CIn GRS Giooeiis . oe PRERROES

broup 1nciuue° all the rOuktpra described between the Cuyuni

and Potaro Rlvers.
, . ! : i - .
The uppermost'sandstone horizon of the metascdimen-
AN . . - ! A ‘ : e . .
i tary:unitwis.thouqht to cdutarmablb underlie a seouence of

!

purple, mauve und pink mUds‘onoa vith minor conglumerates,

o

Fl



sandstones, siltstones, shales, slqtéisand tuffs, ,which to=
gqether make up the Haimarka-type-Farmation (ConholyVl925.
. | . \ , ST N .

Hawkels 1961, Williams 1961, Uilliams et-al 1967).s Bateson .

‘ . o . . : ’ T e
(1965, alsc describes the occurrence®of accpetionary lapilli
and volcanic shards vhicn eould only have bden derived f“rom
a terresirial source. such as the conblinental volcahics of

. : . a °, . " P . -

‘he aeighbouring Ivokrama Formation.fjefice indicating that

Haimarka times which ‘say dEpoéitédiup't@;SOOD,Feet of

mudsiones in the Issineru’ Piver area must be contemporaneous

uipﬁf&he laterally placed BurroTﬁu}re»Gfoup, which will be
ds ) . '_ - "'. : . L N
discussed. belev as-a shelf sequence. Secondly, it could also-

I be interpreted that in Haimaraka times'; both éubaQerus and -

.weérial volcanics could have’bé@nlproduc:l, indicating that
conditions were very shallov. Gibbs leads cvidence to.this.

- .

2nd in the Puruni area.
Barron (1964) records what he consdiders as an angular’
i i : »

i .
¢
'

unconforpable surface on metagreyvackes and basics belou the

- 0

"Haimarka formatien-in the Cuvuni River near Makapa:. This

o X 3

unconfdrmity is of limited extent;'and confirms'the notion-
that shallou wéte: to éubéepial volcanism-must have .been

presert, as during the ‘periods of quiescence, erosion must.
. < R : - : . .

have taken place. _ ,
L - . . l . ' .
- The Barama-Mazaruni Super-group has been epenly
folded about nortHwest - southeast axes which have been

SUbsequently'feFoldéd abodt northeéstA- southﬁest akcs.

The Group is'impressed.with‘a praonounced sub-vertical
1 , . . N ,

cleavage and fol%alian, and tyéically~metamofphospd Lo uhes



R . o v , N
jreenscnlst grade with tacally nigher grade°<uherc intrusive
yranites and later b331co raise the urade to’ thc gmphic

- B ¢ N

bolite ifacles (Ullllam¢ 1951, U‘ll;&ms et al 1964,vCacno&
1964 . North o(aPetcr s Ilnc, theré is a etru;tural break
(Million Msuntain Break) uhich trends eas northeaet, and
wvhich separates ruo srructural’styles as well ée'rocks'of 5
%ipicallﬁuyuni reyuackes te the south and'more baswc rocks” |
to thevnorchr ‘The northcrly trendlnj rocks at Peter'c

dlne to the south glve ua) tojnorthuesterl\ trends north of
fthe break (Barron 1969;. Thls break was 1nterpreted by

Barron \1969) to be an unccnformlty, and of local extent
’Barron, per onal communrcatlons 1978). "However, this is a.
.much more pronounccd Feature on the aeromdgnetrc mapu, and

it will b dlscusoeq Further in the section on the Bartlca
Absemblaqe and ltS relatlonshlp to northern GuYane tectonlcs:'
Another 1rpoo1ng structural f’eatur° is north- uesterly' .
-:trcndng Kurlbrong—ﬂdképa ahear ‘Zone which cuto’che entfre"v
group exeept ffor the Morabisi granltes The gignificcnce

of thls shear zone- uhlch 1§ compos ed OF schist and phyl—
lcnlte 13. 'unknown" (Barron 1969) and w1ll be,discussed;,

in'a later éectlon. R E ”

\ S Ve

OTHE BARTICA QJSEHBLAGE

Three large bodles of amphlbollte grade gneroses
-

are pre sent in Northern Guyana.  The gneissic complexes are

referred to as the Bartica Assehblage after the majof

occurrence vhich® is centred .at Bartlca, a Loun at, the .

confluence of the Eusequ1bo, Hazarunl and CU)Uﬂl Plvers.

T

he other_tuo OLCUITGHCES are 1n Lhe uarlma Uhanamaparu
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armu-(hence Bdrlma Unanamaodru PnPl es); but,r@ferred to

as Lne Barlmd Amakula Complcx by G.bbs J-ho 1HCLuGCb,Lﬁe

’

Lo . ‘ . . ‘
lar;mauAmakura JLLnlLuluu. and the ce ntLdl portlon ot the

frs

Cuyunl RlVPF at Devil's 'Mole {hencec Devilﬂs Hol hnel seg),
‘Whlch;iS‘P"FanUd to as tho G arama- Aran o [omo’e\ by’ ;dbbu.
who 1nrlude*‘thp Aranka Granitdids ih the'category.f

The Bar*lLQ As oemblége_has been divided by Cannon

(1961, 1964 ; inta ive dlqtlﬂtt uetg cf rocks, namely s
(i, " Biotite Gneisses '1 :
(iiy Hornblende~biétite gneisses

(14 Amphlbollues

(iv) ',Porphvroblaotlc gneisses | S :';F
(v) Muscovite-bioti ite qranife \
of these,ith vioctite éneiSses and thel- Fn“nb’ende blctlt;
V.gﬁeloﬁes ﬁrc the most p?fyalent anu'may haye transitional
Forms lnterlavered bptue ~them. The biotite 1s oécds;onall)
manfled by muscov%te, and ln soge LJuéu'1n uuch DLCLUL;lJHS
ta form—biotite—mUSéovite.Qheisses.‘ Thc purphvrobla stic
vaﬁiety_is uimilar to the tiotite UﬂClbbPa exuept Fdf?ihe

prPsence of porphyrobl'}shn K Feld par, while largeP areas

of amphibolites Form_semi onformable masses ulthln the

»

hopnbiende—biotitc and blOtlL“ QHEL”"G’

| All the rork° except a later biotite-muscovite granltg
as Kdrtdbu P01nt are lntruded by grev-pink biotite’gfunitéﬁ
uhlch occur a°,dvkes of varlablc dlmenglon (x10 -- x 100 w;
vath %harp contact; (Cannon lqol 1964, Hilliamé;ét al lbb?i?
The amphlbqlltes'- will prove to b87ff interest (see |

Chapter /) and are cssentially composed of aver S80% horr-
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S u
AT -
, A

“blendes in a granulitic matrix'of,énde sine and quartz. “HﬁCh& o

‘toqa§heg'!ncrédsés‘tdé,bﬁndidd when Fou“d in largerlaﬁounLo
1n‘;djacehtfbands.; barlabie amount or-cllnd~andf0rtho—jd:;
‘pyrokene can be aeen, espec1ally actlng as covers to horn—;ti
Abléndésﬁ:andlplaalohl ases., Accesoory dphene epiduue,i
dpétiﬁc p\rlte and dnaodes are charaeterls 1callv presen{
(Cannon 1964) i- o \l‘“ '”it{:‘ d -

lie u1th1n *hﬂ Dpldote amphlbollte to

3

a proauhlng Lhe amph1bo11te granullte fahles boundarv.
\ Cannon (19647 conolders that the bandlng 1s pr1nc1pally a

N \

resu1t of tactonlsm and uas l@uer accnntuated by metamor-
pth segregatlon and metasomatlom. .thhOLDglcally, the-
Dartlca ﬁsoemolage leucocratlc‘ﬁnd melanoc atlc banded rocko'

could be dePlVGO from the phyllltes, ure,uacx , quartzites

v and/wolcanvcs of tHP Barama—Hazarunl Supergroup The biotité

)4:anilc:, teuoncratic facics ﬁp-thﬁ-Bartica.essemblane, '

_// . . - L . )

and: thc numerous syn-and post klnematwc aplltes and peg-
wdtltes LhdL lnurude Lhe rocks are~Lon 1oeled to be anatectw*- e

producEs formed at the root ane of the warama—Hazarunl

-

supracruotals.

Thz micrae, macro and regional banding-are all

related td the foliatian which”pa:allels the axial planeé of
folds detfined by a first deFdrmaQion,peDiod. TﬁesélfirSt'v

period effects have been deformed Bv.sécdhdarv tectonics

-

‘which duporlmpo~edon 1t,oteep,'weqterly plungin( (30 - 50°)

fold axes wvith uteco axial planeo..(Cannon l9bl 1964} . . 0f

/
che four ;oLt of Julnt \qE, UV“; NU, O iant rlud Cthe

N
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i i

L 3

‘north nortnuest and-east—uest ones are. more doanant

\.'L

Tran51tlonal botueen the Bartlca Assemolage and thev
oarama Ha runl'grmnp 1°'a zone of ai tered baalC aﬁd'olllLEOU°“

e At
Fy

ﬁwoooko vith abundant amohlbolltes and subordlnate quartzltesi

K

'“and'soh;sts, These rocks,are called the Harglna\ fa01es o
rooks’oF7the"BaramaFHazoruni.Serr—quUp~by ﬂotonnell \l961"l>f:.” "fjf

. ané_Hilliams et al (1967}, and they are veryioommon around

..h -

“the Davil's Hals ane;s:es and the Beera-Uhnnamapjru\ﬂnelsses.

[nl

"Thelr ub1QULty, Lhe oommtn presence of amphlbolltes‘\after 8

ﬂb851cs no doubt) and thelr relatlvely dtralght boundarles

f

colnc1dent vith other major observed cleavage fae_certalnLy
a 001nt of tremendous 1nterest It'is in this‘oonnection7
.that the Hllllon Mountaln Break con51dered by Barron (l969\v7

person communloatlon) as- an unconformlty takes on. added

.,.

's1gn1f1oance."
) .
Cannon ’1964) postu1ated that the amphlbolltes may ; S
. , LN A

c:orlcally emoh@ -2 d alonj d;sl ca.ior zunes Jtr,ng the

L,
i d

be, ’
Flrst perlod of deformatlon. This concldsion:was based on’

_ . . . \

an observed faulted, cataclastlc contatt betueen thefBartioa-

Assemblage and the Barama rooks at;Saxacall};acoupled'withta
Carteffs»(lééB) ooseroation that‘the eastern maroin<of the.
Devil's Hole Cneis ,is_fault eontfolled 'it-is certainly-.
slgnlflcant that a- prOJectlon of an extensive Fault surface o
def ined by KalllOkOokl (1965) betveen La’ Paragua and El ‘Jllao
in Venezuela pro, ects rxght at the northern contact be tueen

the Barlma-Uhanamaparu Gnelsses"and the~éaraqa formatlon

This proposltlun‘is further enbstantlrttj by Gle obsef;f;

yation tnat‘the northefﬁiiimb'Of'therBarlma Syncl;ne uhion'F



bCars-Lhe Barama QFOUD rocx iS*tnuhcated}"'The zone. JUQ

tgdfGibbS'Fo 1nFer a deeo seat d Sourae,,uhluh 1n'al’

nor;.‘ofgghegaaramg'rochsfi characferlged by a rplatlvplv

.high;gdmha beadiddVéccordrnu to the ?e 1dual 1ad\eulc ap

af od Tyl 21197 3) aPu ltS magnetlc 81grature does nmot .
o ' o SR
Cco _r‘1 '1t -Tne ”OCKS Lo 1ts north dnd qouth

‘\'5’7 . .;

;;“quﬁlelty rcfle s . the majOr_clgaved"zone extendihggfrom

Venezuela. ) gg, : o N ' RN

One cannot algo overlook the faet- that the Willion”

Mountainlareak is pTQximal Li and parallels very closely.

~aeromagnetic lineament;

a highly east-north easterly tfending_zone - the Supenaam

2

lineament - ﬂefinedfbyNq&merous?ycungér basic imtrusives, an =’

. Supenaam River., Gibbs notes,intehse catdclasis in whdk. =an

hest be ,ermeo a sheﬁr 'Jne,‘and in.wvhich "an almost straight

succession of four coppeér-nickel prospects are Locafé$.

-

Like ﬁhé bfeak,on the northern limb.of_the;Barimé}S}nbline@v

he notices some signs of dextral movement.

The inferénce'thérefore, and one which has tremendous

potentlﬁl for minera llzatlonaasses ment is that the:Hillion

_pramp-

P

and the very straightfcourSevoF the'

Mountain Break, and the-break Found'north in the Barama
rocks,fare deepseated fault structures aldng which mantle . -

material mighti have been tapped. The perV"ﬁlve.prcsenée of

_amphlbollteq in these zonés cduld"be .explained either by

r

Cannon' mechanlsm of tectonlc emplacempnt of mantle mat rlal

~or it could bc verLlcal tectonlcs Uhth cause the Juxtapo—

bltlon of predomlnantly mafic fQC of- Unlt I next to‘mope

‘1

'diﬁfcrontiated and obicléStic scdlments of Units I and III

.9‘.



y ) . . “ o

GLYANAfSﬁiELD CDRRELAFIVﬁS 0F THE BAPAHA—HAZAPUVI c>oup.

‘ | 'Thé Becama-Mazaroni_rocks are d Finitely po_, Imefaca'
QZ?éO He).“end ;hev‘nonerally Qﬁve aue"oetween 2290 Ha and
lBOO'Heg‘oesed on che qranites}intrusive'into cnemp(Sneilihg.
et al 1959' durley ot al 1976, Caudette et al 1978). This
sequence oF neflc metavo1cenlcs followed b frerentvat“d
metavolc ﬂlOS 1nfer alated u1th meta- érevwacme and- netu—e
'ferruglnous cher;s, and |1nel;y topped by epiclastic meta-
'sedimen‘", haS‘bSED correlated u1th Lhe Cerichapo ané bastOTai
groups of Vene?ueLs (McCOnnell 1970 ULlllams et al 1969
Kalllokoskl 1963‘ The recent reappralsal by GLDD° of the
Barama rocks, and the’ establlshment oF a pervasive lover
meta;marlc horizon removed some of the dlfflculty that nast
correlatlons of che Barema of Guyana with the Carichepo of

o

.Venezuela SUFFered HYHOUEVBF '*he Carlchapo is knoun to heve“

tm_a olgnlflcant ult qmafyt component uhlch is. yet to bd

'unamblguouSLy p;oved in buydna {ﬂe~uttemp23‘by Dounen
(1976) to further-ebmpllcat the problem by assertlng that
the Carichapec mwght be pre Inataca, baseo Upon some struc—

~ﬁrual wvork, has s1nce been remOVcd due to regxonal relatlon—p

-%shlp“ dﬂd some datlﬂg by Guutette Et al.\l978>

T Tania oo vde g
! . .

ther shiz ld COPTGthlULL are
presented and 1t 15 notedvthat the Barama Nazarunl supergroupf
s correlated Lo the Marowijne Croup ol surlnam, to the
Paramaca Bonldoro 1 Orapu assemblaqe of French Gulana, tne
Villa Nove,,Cauarene andvTunui'assemblaqe of Brazil north of
‘the_Amezon Rioef,:and Finally 1t COTTES pond to ﬁhe uppec,endvﬁ
~.lowver Birrcimian of uest.AFrica._ Ai; of ‘these sets of rocks

" h
- v i
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Ctypically . dispiay the litholoaic

the taramd-ilazaruni Supotsgros
I S PUPT =

. . .- ) oy, LA ¢ : o N .
o JHE "KUITARQ GRUUP OF THE SQUTHEMM BHFS

2

-The follqwing description '#‘&he Kuitaro-Croup
, ' ' _ RS A . . ]
rocks of &hiét-Southern Guyana Basin draus-heavily on Berrange - & &

(l977j,'5ingh:{l966),.éhd Barfon'(l?éZ).who have beep. the

b‘. . '..‘ - N . ‘ . - ' ) .. "‘ - ' .~
principal. recent investigators in this area. \Where iy -
necessary, it uvill be supplemented by references to older ey
accounts at specific lotatiohs, and to'my own observations

<

in the field. L : ‘

‘Tﬁe.Kuitafo Group is madevup of five diétinbt'pelitip
and $emipeiitic metasedimentary groups of rocks whiéﬁ are .
séparéged “Tam éééh other by the batHoli%hi@ Sodth.SaQahhé'
G;an%te: The”ééQUence of biotite—muscoviﬁéfPhyliﬁfes;'met?; )

'_ailL@&ouS;’;cniévgand(jhslc:vs shigh have beer mziasonchoaed.

to the middle-lpwer ‘Amphibolite facies with a mineralogy of

quartz-microcline-oligoclase-biotite-muscovite < {sillimanite,

' e

cordierite, garrci)?" They are definitely 2-mica schists

aqd;gpeisses’uhich épe intérbedded vith qugrbzités and
'stf;kched pebeé.coﬁglomerates idCal}y-but_havc exten;ivd
infercalation# of para-and dntho;éﬁbhiboliﬁes (the Fofmer
‘being more abunaant). ; : | ' ; b_ .
Béfréﬁge‘(l977) coined the.mame Kwitaro/broup to

L

'replacé‘uhe Mardudi Group of MeConnell (1958)), Barron (1962,
and Singh (1966), because the Harudi,wQS'Found to be one of
five métgéedimentary_scquences vhich may have infilled a

common. basin which was subsequently granitized, or vere five.



. o . o . . //° T -
© sepadr ﬁp but contemporaneous basinal seguences. - The Group

15 now divided into the Dampau, Marudi, Lumidvau, Oronggue

and Wakazadanawa fermations.: Apart trghm the presences ob
t. the oresence of
g ‘ '

guartzitas, anc metamorphic Fdcliey, the five qumatio;:/éjqﬂ.

{

-2 highly variable degree of migmédtisation which’ is directly

related to the nresence of ipfensive granitoid contacts. For

e<ampie. the Dampau formation which 13" marginal to the South
Savanna Granite is highly migmatised and has augen gnelsses .
interlavered in a nebulitic, streaky migmatite, while the

“dgkadanava Formation which' has a cohtacﬁtﬁ

k . R E . A . . SHER g
. ." ] - . N - . ‘;;"9, »« > ) S AL
.canics of: the Kuyuwini Group is only slightly affected.

ith -later vol- .

The observed general trend is: biotite'- muscovite gneiss -

- bﬁotitc; 6g§cuvite agmétitib'g&eiss‘ > augeﬁ gﬁeiss cbntéin—
»ing”mﬁgécr§sbs_§f herthitic microcline as .one épproaches’the
) granite from the haétféediménts. - - }
{he quartzltes; whlch,aréfﬁOS£ athdan€iin‘the .
:Hakadanéua formation afc often magneﬁité—bearing:'esgecially

v
bt |

fih phé iMarudl formation wvhere a quarczitic horizon has up
to 5% disseminated magnetite. The iarudi formatioh_ which

l1s auriierous, also contains abundant orthoampnibolites

«

.’ (after mafics) as well as paraamphibolites. The Oronoque
formation in the east is seemingly the most calcarcous of
the Tormations, and its highly variable assemblage gives a

metamorphic mingral assemblage of actinolite, sphene,
At ' ) ' ’ .

Etremolife, diapside, apatite and magnetite.

Pallmp"SL:CEUSS?de&%EadCﬁ—bEddiﬂq are preserved
\ 6 ‘ T - o . -
.n seme of the sedimentarv units, 'and”1n cases of a hilgh .-

PN
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‘"?denren oF mlgmathatlon,»a'unELsalc layerlng or [Oll“tlon'”@
N S

""~\, ’

follous Lhe orlglnal ottatlflhathn.‘ Fold\patterns asL“ R
Hdl,chuEsﬂ_at th.evular_udl‘Hlne,revea.l,an,on:igln_al-.rl Folc‘:q
,Uith_northeast“tfending fazd.axes'nhichfkéué‘bééﬁ teFolded o
4like the rocks an Vorchern Guyana along a later northuc§t
axis. The FDld btruttureo are commonly Flat bqt arejateap
 %n areaa; 3 | e |
;The KULtaro Group, llkevthe Barana-ﬂazarunl Super:
a oun in the \orthern Guyana Bég::ﬁhas been dep051ted on

the Kanuku ~-5upamo Conplex durlng a perlod of relatlve

- B g

qu1eucence that Followed the upllft and tectonlcs of the

'Imatacan event dated at ,770 Ma (Hu;le» et al’ 1976) K—Ar' _,;‘h;j;
age determlnatlons on blotltes and uholerock from the o _“*hf
Kw1taro Group gave an age of 2090 ﬁ'@ﬁ Ma vhlch correspondsaf-

o o °
-l . . o , v
to the Trans Amazonlan reactlvatlon of the rocks 1n Vene—"

o

";uala,-nortnern uuvana, Surinam, FrenChJGuyana and'Brazll,-~
'Th.g event_uhlch will be put in its COLPCCt per.,p=CL1vn in o - a
the concludlng seciion of thls chaoter ‘was es sentlall> oneh
that thoroughly aFfe ted the Guyana rocks; Uhlle resettlngaj ,.‘h
N\

the radlonetrlc cloc ._'

It should be notedtthat-the above lithologic des-

N

= ,crlptlon of the Kuiltaro Group does rol. fit the areenstone-

ﬂﬁlmod l as deSClep ,ln nofthern Guyana._ From Beffangéﬂs- “_;“ e
'(1977) descr‘*fton, oneg can only 1nFer that thls oequencelh/-f»
of . rocks in Jnly comparable to tht upper greenotone oequence.

- The deacrlpflon best fits the model of a shallou eplcontental
or nearshore marine, env1ronment in uthh pebble conglomeratea;_ﬁf

could accumulate and llmestones,develop as.ln,therronqueﬂhujHQT":

3
R



.

Fermation' The nature oF the detrltals,'and Lhe aqe rela—jﬂ;h

thS d ecrlbed uould 1nfer that these supracrustals.f .

"Jere Dramarlly aerlved From the Kanuku Supamo baoement

uhlch was aftlvated by the °800 Ha Imataca event
Tt . : [

'féﬁgy"~ In thls SPtLlﬂg, dlfferentlated volcanlc wefeff‘

L,

dep081ted. ano thev'are rouno lntercatated u1th t@e reat_

-

'df'the seclments.- Un 1kc the dlfferentlatcd vol anlcs oF

.the northern ba31n,’uhere bpllltlzatIOH vas’ common, lu hhls

case nn clear recorc of such as process has been documented

.

‘_Hence, uhlle the BGPame-Ha7arun1 BaSlﬂ 1s con51dered shallow

7~

L SHELF SEQUENCES

‘Iuokra

ePiCpﬁtlnental;ﬂ“ﬁ

: _,e_;..{.-"lf o . .
After a brleF hlatus 1n the Trans Amazonlan event

'V“fjuhere upllft must have occurted a perlod‘of shel’ seclnen—
"%lﬂtatlow and subsequcnt lntense volcanlan (pr1n01pally aerlal‘

",uas uahereo 1n. This ereak in sedlmentatlon was documented

ffby an uncnnfovmlt».hy Barlon (l96)),$ Carter (l9o2\ and

Ina51 kpensonal communlcatlon, 1978) :this.breakf

undeformed Huruwa rOCka above and the Hazarunl rocks belou,

Babron 19

'ﬂvulcanlcn.and 1ntrus1ves be grouped together and

%aken @ht of the. Hazarunl arouptg fmConnel’ \1952) and-

Lloyd and Ullllamo (1951) ',-‘ h.h_ T . : 3
._Berrange:. (1977) c01ned the name Burro Burro
Sroup uhich includes the lvokfama FOrmatlon of acid. to

intermediate lavas, Imokramajintrusive'Suite of .the refated

» \“
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'mafine, the Ku1taro 8351n is’ c0n31gepea»to‘be,sha;low,and’; S

D oL e ,4._\ _‘ -d\."



-,\Guyana, a related volcahle submolcanlc 1ntru31ve pulte lS

T 7

: > 2
‘:;aubvolan1C“ (adameillteﬁkﬁbiqranophvres o Fnldspar porphvry'-'."'f
: and the Huruua Formatlon oF orthquart21tea . In SOUthern' IR
L. B o B n : : i ».“.‘.‘ ... L : -

~

.called the kuyuu1n1 Gxoup uhlnh overiles the

1utaLo Groupﬁa'

in:aAelnllar uay as the Burro BurLo ;roup ove lles the ,

o Rarqra—Mazarunl (See Flg.-7) "y~“” o R ”}

The My rdbaFormatlon is 3 seauenee OF medlum qralned

‘-

bclean oandstanes \nou orthoqua;dz;tes) u1th Jaspers uhlch

fhas mlnor loeal occurrenceskof.mudstone, and vltrlc erystal
h'turrs gCarteF“&@él). It extenda from the Eagle Hountaln area..
on the Potaro Plver to as Far south ‘as the Turtle Mountaln

‘on the Essequlbo Plver. Inlz%ie of the lunma Formatlon can

and Recent cover 1n the*Berbiceﬁ}

;l, Barron 1966 Capter and
fl;;Fernandes, 1969) Beeause;qf the presence of uolcanlc., |
ﬁﬁlaollll uhlch havebeen @@@o%plzed in both the Halmarka_
Formatlon and in the Humuua, the latter vas con°1dered as
'Athe tlme equ1valent and stable shelf fac1es of the nalnlvf]-f

r”

pelltlc Halmarke Formatﬂon \Hctonnél_and Uillldma~l97O;J,hf :

v(Hllllams et al l967;.» ThlS reia

‘?and 1s glven'morelcredence by the unconformlty mapped by

};Barron (1964) at the base of . the Halmarkﬂiat Nakapa on the' .

;Cuyupl Rlver.d Houever, Cannon (1964)-T8VOUPS a’ faulted

'contaCt,to expla N the Cuyunl—duruua Relatlonshlpb. @Ihe _d‘ ‘

Huruua roeks are only mlldly metamorphooed and are'ovetlain‘f

'

'by the Iwokrama Formatlon. iv‘.r o o %n . Atv

The Iuokrama Formatlon and aegoelated 1ntrus1v;

. ’b/“,. . =
outtrop south or- 4 30! ldclhudb and extend cne.contaet



- p

P

,qHa luu vater Currant

with ﬁhe‘!akapu rift seyguence. The'Formati&n is made wo Q

of.801d 1ntermedlate tu i's and lavas u1th miner, lHL rbecded
{ : - . .
'boddéd sandstones and mudstonps (Carcer

1961 %erranae 19/3 1977). The}uolcanlés are cumpo ed of - —

tR

- pyroclactics and flous; the former repreegent edfby'ignimbfitic
: o , I e

Vs 2o ? co . ’ ' ; S
and lithic tutfg bearing high temperature quartz, -antiperd

@

thitic albite, perthitib brthdciése._in'a,matfix'of quaftz,
- , Lo ¢ -

'netamorpnosad to ortthuart21tes and quar —seLlclte schlst

Feldspg;J oEELClte, OdeUEQ,'BpldO biotite, calcité and

sphene mantle ed ov leucoxene. The uelded Luffﬁ character-

Y

1$t1cally shay a eutaxltlc texture,'unlle the DOOle sortecd .

\

llthlc cuffo carry rrauments Danglng from lmm Lo Jems - .‘1  ?
(Berrange 1977) .. The nterbedded arenaceoﬂs sediﬁenﬁs are .
9 - . N . . s

N

The Flous are represented by rhvodac1te and andealte uith
Gery minor amoun&s of rhyol te per 30.'; Lt
‘ . e S

The rhyodacites’ contaln gbundant ph°nourvs’“ of bl@e

quartL, altﬁgggfortnocla e, anc frech ﬁyinncd‘albite .0oa

E3

matrlx oF quar ta,'feldspar,'ge;icite, leucoxe ne arteL‘sphene o

4 l‘- . N 1 -

”Qpaques; aldi te and piedpmontite.’ fne'hlghl‘ aiterag,'gne

Feldspar phyrlc ande51tes contalnlng hlghi\ oOqubrltlZEG

ol o i

T ’
andealne phenocrysts, along v1th plstaCLterpseuﬂomorph;ng ;o
pyroxene, dnd leuCoxenc Lmnyling opague - oxides. are the most

¢
‘ "

‘ - o B o e . , ’ ‘ . -, N - . 2
“basic volcanlcsrfound in fhe'sequqncg“(aerrangg 1977 . e

of[boss?s,_gtocks; dy&es, ahﬁ'sheéts that h: vebeén empla od

J

"mellites, gréﬁophyrééf@qd feldspaf porphyries which are

at a hﬁgh lewgl,‘ They are es sentlally co

- . : -

The lIvokrama-Intrusive Suite is a *onglomepation .

. .
o

3~

/’

ed of adahv .

o

s, LI

>

CRNORP PR




L

Lciated to the Iwokrama volcanlc 1nLo UhlPh thev 1nt;udc:
(Carter: 1961 Berrange 1933 197/) Typlcally, they are

hlﬂhly dlffnrentlated ahou1ng lateLal as Uell as vertlcal

'gradatlon° Berrange (1977/ records latcral uarlatlons From o
N— g - R
"aphaniti ijl,clchldspar phyxvc rhyollpe through 1;ne '

_ 1gra¢ned Feldapar pornhyr/ &a gramophy"ec”, and vertical
varlaﬁlons from rhvodacices at a high'level through ﬁel@—>
“spar porphyry and uranopnvreo and aubeequently ada@ellLtee

at lover levels. The pink, - medlum gralned adame lliteh o Y
. .‘ ,‘ l
containing approx1mately equal amouan of quartz. orthoclase,

‘and sodic plagloclase Forms the maJor plutoqc; and llke the

volc anlcs, 1t is characte rlstlcally hlghly al?ered u1th an_
[ - -
accessory mlneral assemblace of peﬂnlﬂltc, pl:taclte,':*

-

. apatite, primary and secondary sphene~ The granophyres form =

small plutons or are perlpheral to the adamellltes, and

€

typically shov grahophyrlc texture of quartz w1th K-~ Feldspar

&hich form a ma'“lx to phenocrysta‘of perthltlc orthoclape,'.

N [airg
[ ara o

‘sodic..plagloclase and occ851onallv to Fluorlte as at Jaurl

. - o

Creek (Berrange l977 Carter 1961). Carter (19611 aloD T N

k’

dEQCPleQ dolellte dyk es cutting the volcanlcs, ahd the dvkes

-

in turn belng lntruded by sub VOlcanlc lntruelvea, hence

“

. }ndlcatlng that there vas z n;atus betueeh'autbouring of

volcanics ahd intrusicn‘of grangph)rce and adamellltes ‘ o . e
The Iuokrama volcanlcs and 1ntru81ves, llke the e

e

- HMuruva Formatlon uhlch underllee it, -are openly folded ulth
ateeply dlpplng, eaaterly trendlng ax1al planes.. Later

‘ Fracturlng has Apened up: northeasterly frendlgo JOlﬂtS uhvch
. , - .



: erc typlcally dark- grey,aphanltgcp1aglocla e-pyroxene- phyrlcef

- have been intruded bv métadolerite dykes. - Plutonlamf»

x.

accompanled bv numerous - pegmatltes,'aplltes, and quartz verns

next occurred uhlle the entlre sequence bébame mntamorpho ed

‘

to the QFeenschlst grade. ‘Note must - be made of the 1nten;;

's;t) of the hydrothermal proce'o Lessentlally deutcr;c) -

- vhich is responslble For the great amount of secondaqp alter-gf

. ‘ T
atlon mlnerals.ldentlfled ' P ‘ Lo

[}

ln Southern Guyana, ‘a 81mllar set of ’ volcanlcs and

Y

1ntrus1ves as. descrlbed For the Iuokrama is present (Barron

"}1961 1962, 1969; Hardw1ck 1954 ‘Berrange 1973 1977)

¢

These rocks are collectlvely referred to as the Kuyuu1n1
Group (Barron 1969) and have been further subd1v1ded 1nto

lccal formations. and 1ntru31ves by Berrange \19/3 l977) o f'“j‘

1

~who has 1dent1f1ed Lhe volcanlc Formatlons at Uatu Falls,

Sipu Plver, Vamoa River, and Dead Han Rldge He ﬂhrther

d1°t1ngu1shes the Amuku, KaﬁGa. Haopltyan, and Onoro 1ntru31ve

su1tes. These rocks are arranged along narrowv east trendlnq

,belts whlch .are deflned by the ' preferentall erosion of the -

less re51stant volcanlcs, whlch act as channeis ,or the

-maJor rlvers, whlle the res1stant 1ntru31ves form rldges.

a

I e
The volcanlcs whlch vary sllghtly 1n composltlon,' S

‘dac1tes, u1ap 1ntermedlate plagloclase, cllnopyroxene, set

in a fine grained hatrlx of quartz, k—Feldop&r, plaglOtlase'

'and opaques. Uhen the rock is 1ntensely altered as in the

.Kamoa Rlver and Dead Han Rldge Formatlon, it. becomes a grey,

aphanitic, plaglotlase quarta—ohyrlc rock ln‘Uthh blotlte,

epldote, serrcrta, calcite are added to ‘the matrix. ﬁAlso.

[ ' \/ o ’ R ; ’ .




olally in the ebuthern mo°t Slpu Rlver Eormatlon, and 2

“north. These'tuffs +vp1ﬁ lly cortaln corroded and saussuri=. -

‘ aséoclate, on:-account. of thelr qlmllarlty in mlneraloqy

/
occurrinQ'are ucldedfcrystcl.tuffsg and agglomerates.‘especéz_l

h-

-'.n :

fall tuFFs do occurc 1n the Kamoa Plver “ormation co the -

tlSEG plaq1ocldoea OI oodlc to 1ntcrmedlaLe compo 1tioh;"”

.epldote pseuoomorphlng pyroxene and Jpaquee (Berrange 1977;.

Some occurrenceo'rs,on the blou River are pale grey, while »

others as on the Chodikar1\1ver to the south are dull red,

and they are locally banded and streaky.

The volcanics are interbedded.with emall amounts

of sedlments as at Kamoa Plver Noufh uhere calc blllcatesv
7/

. mica- schists and paragneises are present, and there-are_

cases wvhere Ku1taro Group metasedlmentary rocksqoccur as

. . L -
. R SN .
inliers in the younger. Kuyuu1n1 rocks. - 5;”;”

The SUbVOlcanlC 1ntru31$e& range From the deep. level

pink medlum to coarse gralncd blotlte granlte,

Fa

adamelllte OF the Kamoa mountalns to the. hlgher level plao—

PN

1oclaoe pvroxene ~phyric granophyreq -and porphyrles of the
Amuku Intrus1ves ‘in the Acaral Hountalns.. The Amuku Intru—

81ves shou the entlre Erend From deep level blotlte horn-

¢

blende adamellltas to hlgher level medlum grained grdno-

phyres. The YuLanoplto IﬂtonlVC of dark- grey, biotite
-ioyroxehe - (hornblcnde) granodlorlte Uhl h intrudes thel

Watu Falls volcanics is seen to be clearly a‘oubvolcanlc.

'It/contalno, ll qc the Onoro Hountaln granltc, a distinct

assemblage of blue-- Jpollnb cuar andrjr-larqe poikil’

plates of'blot}{e} vhich mre ihtcrmixeo vith variable amounts_.



of quarte,ilntcrmeoiate Feldspare, mvcrocllne, biotite;

- hornbledde. hvpersthene and auolx, or thelr altered-derivaahfm

/ ~
LlVBa. ‘Th{ ‘qranodlorlte resemble tne Harud1 Granodlorlte

Y

‘which is thought to be connected to the gold mlnerallzatlon

Marudi netasedlmonto, uhlch it 1ntLude° (Berrange l,/3
. .

1977; Barron 1952).. Aparr F-om tht zonat*on Uth respe'~ o

level of intrdsidn, the Kuyuu1n1 1ntruslves and volcanlcs
\

are chemlcarl) nlghly leferentlated and the Haopltyan:},:
Granophyre uhlch has the hlghest dlfferentlon 1ndex (D 1.

sum- oF oercentages of normative quartz + UrthocLase +

N

alblte) ‘of 96 is con31dered to be late atage re51dual

magmatlc dlfferentlates of the graduto volcanlc system

: . : [
j(Berrange 1977). , A *"_ . Sl
. v . . N .l’ . e -

The Kuyuu1n1 rocks llke thooe of the Bufro -Burro, .
are only sllghtly metamorphosed to the greenschlst Fac1es,

which may ‘have- developed on account of “the later intrusives
in the case of the volcanlcs, or due to regqonal’effectsjyﬁ

/
N ¥

or both In Dead Man Rldge Formatlon, 1ntenoe ehearlng
‘and faultlng has 1mp1essed 1to'oun metamorph»c effects on
the mlneralo; Uthh are. a mixture of epidote, chlorlte and
fseoondary mlnerals.“ The phenocryet in the volcahiCStare
. characterlot&cally embayed ‘and thelr generally altered
form may. be attrlbuted to 1ntense hydrothermal act1v1ty.
Uthh typlcally explalno.an aosemblage of opallne guartz
and plstac1te. o ks |
Foldlng is tlght to close, and. a'ateeply dl plng
‘axial. plane cleauage,.and tectonic follatLon aredeveloped
The perva51ve eaeterly trend ot the ma jor rldgeo,'troughs

)

/

o
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chapter

_radlometrlc ages of to 1900

o

rfpvetatlon of the 1454 .

A

and llthology is aleo the major Fracture dlrertlon.b_Thecw

“fAmuku 1ntruq1 es, Uatu Falla VOlCSnqu;'Lhe quanoplto

lntru31ves and the hlghlv dlfferentlated Maopltyan ulanophyrca
whave been'affected bv ‘a plethora of Fraq&ules uhlch have'
fstrong northerly, and, norchuetterly trendo.v ThlS is a rathertNTW

'1nterest1no area frOm the sta ndpoint: of its t LtOﬂlC prepara-

tlon for mlnerallzatlon It is not certaln haow deepéeated

1these fractures are¢ but the dlSCUSSlOﬂ by Berrange concern—7

ving 1nhlbltlon of eutectlc m1c10pegmat1te° 1n the grano-‘

';

- phyre by rapld coollng uould aeenlngly 1nd1cate that these"

-fractures may be - shallou level Features caused by tectonlc

oL

reédjustments hn a chllled outer rlnd Thelr 31gn1flcance

to mlnerallzatlon u1ll be 1nvest1qated closely in the next_

“The. Burro Burro and the Kuyuu1n1 drOups clearly *

,'represent shelf fac1es enV&ronments and thelr recognltlon_

. e
S

has been 1nstrunen al 1n the deFlnltlo"

dF the llmlLS of the"

:!. b881ns. (McConnell and Ullllams, l970) j The-Kuyuu1n1 and

HBurro Burro Groups may be tlme equ1valento_ao glven by Rb:Sr

t 150 fa for the ‘Burro- Burro

\f(Berrange 1977) A commentNﬂhould be made on . thc u1de
mscatter of Pb Sr. agea Uthh Rundle Snelllng and Chan (1977)

v.'computed for the Kuyuwini. rocks, iriview of- thelr 1nter—

E Ma, 1322°% 28 Ma K Ar ages whlch

:they Computgg, and whlch uas attrlbuted prln01pally to argon

loss as a conaequence oF the 1200 Ha k'Mudku Gpl ode by

+

:'Bcrrangt ’19777 Rhough thls la hlghly llkely, the 1454 =

30 Ma aqe, coupled vith Lhe datrng of the Roraima Intruelve
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Vduwte at 1336 JO Ma by L~nel].1ng 2nd Berrange \1970) may

well reflect the 150“

‘Wa Paraguazen event dated in the upper
Amazonas Bd”lﬁ to Lhe'oouth by Wartln 8811173 (19722, ’qnd.
uhltn event s belng Found 1n “the Br821llan portlons aof the

'_ uuv&na shleld soutm of the border fKOVQTh et al 19761‘Iand

M

'n t“e PcDaklhl granltes of Venezuela \Gauoe te et‘al 1978).

'Tﬁ 1n Br321l as the qurumuFormatlon (Amaral et al 1970\ They

(HcCandless 1967), Uthh OVBPllGS the quartthes and mue_
ov1te schlsts of the Clnarruco FOFmaLlOﬂ - the- obv10us
correlatlve of the Huruua Formatlon (Kalllokoskl 1965
HcConnell and lellams 1970) ~In Uestern ourlnan, the Ston
Te orthoq 3:t:ites, uhlch underlle cthe Dalbcna_ac1;1c,plutoniCs

: and uolcanlcs, are the time, lifhologic and st:etigraphie

COorr letlves’ofithe Muruwa and Iuokrama Forhatlong'resbect~-
ively.  This sequence isg also found in Central Surinam and

in Frecch Suianal

| CRATORIC SEQUENCES

AN

-Sucéeeding the tufhulence oF the orogenlc Trans« o
Amazonlan Tectonomorphlc event ( 1810 Ma) vas a perlod of,

qu1escence during which the flat- lylng eedlmentary sequence

'o?--ohut,meﬂﬁﬁcs; Sanﬁjkunng,'srﬁles,’and lcanLcs-ueu

lald»40un pr1nc1pally in cestern Venezueie, north- eas tern
Br321l 'and uestern Guyana where il forms the Pakarzima

Hountalno, vith outllers in Surinam (at the Tafleberg d



. /e
. i
/

and Colombia (Keats 197&, 1973, l§72;_Barrbn 196?- Bateson'

91?55,'1974;‘JansserlIESAj'Hctonneil,anc Jllllaﬂs 1971 Prlem

et'alsl973 Reid 19747). The,aequenCL Formcrly knoun as che

fPoralma Formatlon lS probably ZDOOm to 3000m thlLk and vas
‘elevated to group status on the recommcndat on of 81r on

(1959) uno suggeeted that ”be 1dentlF1ed Upper, Mldcle and

Lovwer Membera be nov con31dered as formatlons The Roraima

sediments cover approxlmat ly- 450 UOO aq nm of uryatalllne
]
basement 1n the uestern part of the Guyana Shleld and

reach| a max1mum thlckness of about 2400m 1n S E Venezuela

wat Auyan Tepu1, Uhlle recelv1ng its name from Mt. oraiha

o

in Guyana (Flg v'.(.' g #é.u |
The Louer Formation is esoentlally a sequence af
coarse- gralned sandstones . and conglomcratea, uhlle the
.41ddle FormaTlon is characterlzed dev1trtf1ed flne gralned
1fffe181c volcanlcs, fipe: gralned argnites’ and pell es L vhich

grade :into the Upper Formatiaon of ess entlally conglomeratea

land’sandstones.*.Keats’(1973 1974) has been able to 1den-

€

:;__tlfy nine thhologlcal typea in the Louer and ﬂlddle Fur—t

bﬂ'matlons, and they are Fron base. upUards

Unit I o= Polymict basa; coandmerates

Unit IT - Arkoses: B | . ,
"Unit III - Quartzose sandstbne

Uit TV - Quartz conylumerate

Unit’Vt - Arkosie and'quarté sandstones‘
“Unit: VI - Silts, snales and fipe .sandstones

Uni't VII"—:[Quartz conglomerates

. o . | I8 ) ] : :
Unit VIII. - _Dominantly sand grade scdiments

255 -
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Unlt IX hfe"Jasper Jequence T

Tha" malnl» aﬁglllaceouo Un1t VI of Keates (1973)

was choun to. be quite e\ten51ve by: Batceon (1962)\uhovtraced'

ﬂ;it for la4 kllonetres and proposed that the tap of thie unitﬁ.

be cans 1dere as’ the top of the Louer .Roraima Formation.<
Keat:s»\c9/3 1974/ has been FurtheT able to. 1dent1fv the

es entlalty nllgomlctlc quartz conq1omerates oF Units IV

and UII as belng the pr1n01pal sourceo of the Guyana dlamonde

' uhlch u171 be. dlscussed inm the next chapter. Sedlmenta-‘

N

'loglcal evidence 1ndlcates that transport dlrectlons in

thcse units vas Uesterly, the sourcg being to the east—

northeast, while the env1ronment was fluvio- deltaic, to
shqllou marine. k-
‘It is obv1ous rrom the succe581on above that the

-

'Unitobl to IV repreqents a transgr8881ve cycle; vith dnits‘

‘V to VII representipg a regte331ve cycle, Uhlle VIII and IX
 shou a reversal Because oF the clear 1nd1cat10n of sed-
1mentat10n reglmes, that are connected u1th DOSSlble epeiro-
genlc readJuotments on the craton, Keata‘Ql9/2£/reference’/‘?l

to ‘the eequence as belng a mola se'ie probably inaccurate. .

This view is also enhanced by the unconformable contact af

*vthe Roraima sedlmentr Ulfh the underlylng oedlmento and

granltes of the Barama Nazarunl supergroup, coupled with the
non- 1nterFerenc of the Roraima sedkments oy the OFOgCﬂlL

Trans Amazonlan act1v1ty (Barron 1969, onelllng and

IcConnol1 l 69\
In tenezucla Units I to iV rcpresent1ng about

1500m of sed mentaf are apparently apsent (Keat:s 1973)

T -

- . .



uhila Priem'n:(l97}) 1dent1f1catlon of perPlGStho and~mw
ashAfloQ.tuF.s at the base of Lhe Tafleberg and in the
-waer and Middle Hembera in Surlnam may 1nd1cate that tha
. Hlddle Formatlon of Guyana c01n01des u1th the Louef and
.H1ddle Formatlona of "Surinam. Poralma.volcanl 5m uhlch mayr.
not be unrelated to *he large dolerltca_and Gabbroic dykes
and sills which 1ntrude the Roraima aadimanfs. may be the
source of the siiica‘For t*eﬁbyroclastics and ﬁha fed and
‘g;een Jaapers offheae comparable horizons (Priem et al 1973
Allen 19677. The late stage oranltes oF tha Trans Amazonian

event vere dated at 1810 Ma and since they unconformably

o underlle the Roraima sedlments, they set a maximum_agé ﬂorf

N

the sEdlmentatlonfprocess. The intrusive\dolerites.WEre
daled at 169 5 i'.66 Ma by Snelling and'ncConnell (19’0),
.uhlle Priem et al (1973Q in Sur;nam dated the pyroclastlca
at 1695 :'18 Fa thus settlno actqal llmlts to the period

of sedlmcntatxon Uthh muct have~beenrofrvary shortgdq;atign.

GRABEN SEOUENCES,*-J:7

*

\,ﬁ S éoutn df 49N latltude, a 65 Lm u1de douanaulted
basin knoun as ‘the North Savannas Rift Valley d1v1deo the '
Early froter0201c baolnal abquenceb of the north irOm.the,
Kanuku granulltea and mlgmatlteo on the sauth. i It extends

A

from the Toucan Hills ln Guyana (1ts eastern margln) to thP‘

west for approxlmately.l80 km, thus terminating 1n the Rio
Branco territory of Brazil. ThlS baSLn is fFloored by Early
Paotarozoic rocka vhich are: covered by mld—Jupa831c
tholeiite sheets referred to as £he'Apoteri ancanichaamationj
: <; _ .

the latter in tu! being overiain by an essentially pelitic

o
1



. , : : |
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?cover'known as thc Takatu Furmatlon \Porranqe 1973 _977;
'bnp1llnq and Berrange 1970: HcConnell et al 1969; Van der . °
dammen and Burger 1966; UicherEs 1965:'Bleackloy 1962

Bramley 1962; HeConnell 1959: mOkris 1949, 1962).. Snellihgi

an! Berrange (1 705_ca1ned the ngne Reva Group to 1nclude m
these tuo rormatlons vhich are in turﬁ ove din'by tL ler—“
tiary and Recent sedlments of the North deannas Formatlon.‘ﬂﬂ; KN

The Takan/ ormatlon, which nay be lnterbeuded u1th‘” |

Apoteri Volcanics aul‘he1r laver levels, ie essenLi

sbquencD of mudstones, shales, siltstones and arenlté :
Sp_Llally, the pellti? predomlﬁath in the' uest and- central'
regions»whefe.they have a relaC1vel& hlgh calcareous contenb
vhich houvever does ndt Form any 81gn1F1cant recogn14able |

seji;onb of iimestone, uhlle the eastern SELthH i1s more

areinaceous. The sedimenté hou varlous states oF 0x1dat10n i

1 indicatnd-bv thé Peddlsh broun Lo purple, yelTow grﬁﬁn,'

grey and even black types,i 11ment trﬂneport WVas ebsenflallv

from the north (probably Iuokrama volcanlcs) as was. indicated
by Bramle 'g {1960) stud\ and from the sodth 1nd north east

(from Kanukuy Complex and ESSLQU‘bO—LOTEHLyne Granltes)iasfb,5

giyen‘by Dixon (1959).. - - ‘ S AT

)

Palyhological studies (Van GEL Hammen and durg er 19é66)on

.
@

‘the top 100m of the Tdetu Formatlon’gavu ages Lorresponding L

ChévLouer Cretaceous—U;pcr Jurassic, while K Ar dges on the
underlying Apoterl VOlCGHlL foxwatlon give a prcad of
ages‘From 114 Ma to 178. Ha (Berrange and Dedrnlby 1975)

The lower TakafJ Formaflon may *herefore he up ﬁo Middle

JUFUSSLC in ayge, and the intervening time vould have been



Nyl
D, )

’necessarv ior fhe laylnq doun of he 4000 to 6000m of

'aedlmentq'thougnt Lo be breoent (Ulcherte 1965 MceonneLl

et 31'1969 1noh 1912)

o ; j The Apoterl Volcanlc Formatlon Uthh dlpS at a.

N

.

s%ellou angle to the centre OF the b331n 1s a seauence oF‘

o

gr enlsh Jjrey flne oralned to aphanlulc amygddloldal th0181/

“Jltic baealts They con81st oF calc1c plagloclase (An 65 70),
/ auglte, 1nteraltl al glaSb and numerous opaques,,uhlle thef}ﬂ;

ub;qu1tous a‘ygdules earry'quar*z,‘agate, c3101te,'zeollte

',.;.q~“\

3“f”\-éﬁdkfyr}t . The iaVée are‘frequently observeeato be pll—‘.

oued b,nce 1nd1cat1ng ;he subaqueous orlgln For the vol+je:
canlcs._ Comblned u1th the'llthology of the'eedlmentelthey ;
underlle, uhe Reua uroup therefore dlsplays 51gns oF a i

sha1lou uater cont1nen‘a1 ar llttoral env1ronment (Baggon‘ R

vl?éa PcConﬁell 1959 v8°1raWﬁe 1977 )

HAFIF AND ULTPA QFIC INTPUSIVFb

) BGSlLalLY Five periods oF-intrusithHbyﬂmeﬁiEQ.éhd/
. - | i
S or ul tramaflcg have been recogn-zed (Berrange 1977 1973,

A

‘Hawkes 1966 Snelllng and HcConnell 1969 Snelllng and .

Berrange 1970 Prlem et al 1973 Prlem 1970, Choudhutl and”

Hllner-l97l ‘Singh 1966, Fhoubert 19743 ﬁThesé are: . S
| < (i) Metadolerlte Dyke Su1tu5
V(ii) Applnltlc Intruqlve Su1te '

(1ii) ~Late Klnematlc Dyke Su1te - ‘
‘ ' .. R : -
—{iv) Rore;ma.lnt;usive Suite oy,

_ , U {v) Basic Dyke Suitz

) - \‘. . . - ' .. ! . .
The_oldest of these is the Metadolerite Dyke Suite, which

k]



‘-‘rl:

:ﬁfwls represented pr1nc1pally by orthoamphlbolltes in the rocko['

”lfof the’Kanuku tomplex. the\Southern Guyana and Fskequ1b0.'

’fLorenLvne uranlte complexes, the Kurtqro_ Group,‘and BaramJ"}Va

jdHa’arunLqupemypupThey are FpllCo oF dvkes aﬁd 81113 Wthh

".jhave been metamorphosed 1n the enc1081ng ock";'and uULtuvv -
notably{ they are ab ent From the vounger Kuyuurnl and
'BU$rO~Bu£$OwGFOUpS.- Slonlfleantly thlo stage of basrc

ol :
'_1ntrus1on'1s'nearlv completely destroyed 1n the 1ncompetenﬂgf

: »\" .

supracrustala oF Ku1taro and Barama Haza unl 1hc7

Z"granltieatlon in an adequate uatet envrronment will soon

‘proceed tO Form le?ltesylgranodlorltes, etc., thus explaln—”””

e 1nt1mately assoclated u1th the granlte 1ntru)1ons.‘_They'

‘1 1no perhaps the pauc1ty oF the meta dolerlte rocks 1n the lou”

grade aupranrustal terralns> Thls process must have been oper—.fd

oy :
_atlve 1n the south OF Guyana uhere these metadolerltes are*

7preserved in. the hlgh grade drv basement Kanuku rocks,,but are

'Ieiatlxely scax e in: rhe Kurtaro supmacrufta
Ve\t 1n aoe are the hydrated latﬂ ordgenlc melano—v'
“*cratlc rocks (the Applnltlc Intruerve Sulte/ Uthh are

are wrdespread 1n Southerﬁ\Guyana as,a‘;Ba01d1ku-Mountain;‘

Ach1u11b Tamton Hllls‘ etc., and 1n northern Guyana, théy

2 ;: 14

nav be represented by the granodlorltes and dlorltes that

7are 1nt1mately a80001ated ulth the youngeA granltes and

.fbetueen the middle Barama and Cuyunl Rlvers,:and east of

(9

Detll'“ Hole on the Cu)unl River.: They are thlcally hlghly

'dlfferentlated and can shou transltlonal type betueen

perldotltes and QUSLLZ dlurltes. The molybdenum bearlng

o

‘ \\'v.‘:!f .
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‘gquartz dlorltee oF the Potero reglon may ‘be. expressronoﬂ_h

tg_lthl" Applnltlc Sulte, whlch t orcallv'olve g looou:f.ff."
'1800 = 1900 Mc Lepr sentlno wanlng staoea of the orogenlc v}“

) j'process. '

‘yvmaln Trans Amazonlan‘

7MdApp1n1tlc In

fhtlnserted 1ntp the Younoer 8%310 Group - The Late Klnemamro?

'~gkae bu1te‘1°_a mlxtu e of flne gralned amphlboll es.f?

g:and Form sharp contacts Ulth

1Group and underl«lng rocks (Barron 1966 Swel 1ng and

] A

p—

;Sulte or dlsoordanttamphlbolltlc dykee that ppst date the-"

qlﬂ Southern uuyana, where 1t

pCLt° rocks'onyanuku and the Granlte compTexes,’and the

t’u31ve Su1te.; These dykee .are presumably of

fhpost 1900 Ma age,.and/ere probably aleo present 1n Northern_di

F;?GuYana, uhere most oF Ehe ba$1cs have been collectlvely o

if{hornblende ulOtlte quartz mlcrodlorltes,'a:dupyrlbollte°V;'

'f@uhlch"are haracterlstrcally folla'ed. rrrtdularly shaped

,hefoountry rock

Follourno the Late~ !

‘tlc Dyke burte 1a"~he:~

7}Roralma Intru31ve Sulte, Wthh is ugll represented in nor—'_vk

\

From Tumatumarr ‘a 500 metre —urde dyke Uthh paeees Oeet—_hf

: fward into the 300 metre thlck koplnang Slll 1n tne Poralmd v
':Group Apart From the dykes that are evrdent 1n the older:"

4rocks, two very large sills" are present in the Porolma Lroup.'

x

}iHawkeq (1966) uas able to dlstlnguroh three dl tlﬂLt zonee'

1n the Koplnanq Slll - the Upper Zone tontalnlng hornblende,;d?

nde°1ne, quurtz, and al!all Feldspar,.the Wlddle 7ont,‘5_

i o , - s
A - s . oA

A e . b ~

2

Berranoet(l°/7) dearrlbed a«LaHe klnematlc D)ke;ﬁfffv"'u

ijthern uUYcﬂd uhere 1t oucura as dykee and srlle 1n the Povarma*A'

‘McConnel 1969 \Haukes 1966) , Houkes (1960) uas able ‘o trace"“~~”



: - . ) - . . ‘ . . . oo \ .- -
‘. containdng plqebniig,{qu;te and*lubrauurite, uhile,the Lower
) RN : Vs f . Sy o .:- " < * | ¢
'7onewﬂ6ﬁtdip5‘the‘mdre mafic members u1th a mlneraloqy of
orixhopyroxene, aqutc and ldbra@oilte.“ Weak Lgneouo laverhng,
'ihythmicllaverinq. nnd_stratifbrm‘ﬁav flng are Pv1denb
S o . L

BSD(CLall‘ in, ;ne lowver zqne .of Lbd kopynaﬂn Slll and main

= ;, zbne of the dncanrormlty Jlll to the - Past. . As mentioned i%

) . .
4 4

the °ect1@n on t%e Poralma Formatlon the se tholplltlr
'q",' dplerlte gabbfo 1ntruolons glve 8 bebL k—Af. Rb - SB age.of

about 1695 Ha,~hence establlshlng that thcw are deFlnltely.

L paotiTragg—%mﬁzonlan,.and Berranqm (197/) éudgpéts that the

'event,of 1ntén se polevlte 1nt”u51on beuueen 1500 Ha 'aﬂd

N . : o
/gri-“f, 1700 Ma be referred to\as fheuRoralmé eplsode, Whllp atte

t;qh is he

K

[ 5
~cd led %o its pOSSlblP relationshlp to the_ . ;{

o Pafégugzan'Event¢ ust Q0uth of ttre oordox =N the Amazonas- . ”‘”j

o : A . - ,
%aaln and Guapore craton, and in the rapa ivi granites of

o UEneZU,ela‘.- ] T ., R S e - : .,"- V ' . '.
o : ‘Aset of tholeliitic doﬂbritqs giving Permo-Triassic
ages of-lBU Ma. to 364 Ha 1ntrudeo the Guyana Shield, and
SN o ; . . , \. ' . . . e B ‘ s

,_;{  v haﬁe been 1dent1fled in GUyanag Surinam, Vernezuela and Frenc
. . v ' - . i .

>

i %

¢
— .
-

fculana (Haukes 1966 Pfiem11973; Prfem=ét al 1970; g

e
~

;Berrange 1977) ¥ Theoe d)sz vhich were referred to as thp

o ‘...-'- ‘

-Mlnor Byke. bu1te by Haukpﬁ’ 1966) have bepn renamcd thg;Gas%:

Dyke Suite.by’ Berrbnge (1971 1977) in viem*of’their

5 31ﬁ; “‘Ublqulty and large dlmeﬂSlons. espe01ally in‘the BJfrb—;‘<:wTTﬂJﬁf

,Burro rocks, 1n the v1c1n1Ly or Lhe mortn oavanmuSTRiFt' B

. S\ , ‘
Malley : They geneWally trend tu the north _ea t in northern_S .

P o a . .,;,, s v i
VR 7uuyun3 up to about \ latluude, uhlle &hP oocurrpnces Furthc Lo
S « ) 7 & .‘(,. o /&7 .:’
'.south'have-markgp_northppry-;nend;tha:‘1s_aSSQc;aﬁeﬁ’with_é o

. IR T . N ok A R . N - i, -




ﬂ’[“SSG surrounded by Kuyuu1nl Group rock 3. ¢};"‘Aftff.vf

. - ‘ - . . X / . ’
major xaultlng dllectlon (Berrange 1977, . Petroﬁqgicuily,
ol - ‘ ' { : o
j.the ‘dole 1te '§‘€ﬁ)lﬂflally an auglte olgeonlte -mic ropeg—

'matlte tholellte thdt ;s typlcallv leFeLentlat 24

0

o

GRANITOIDS ™

'raﬂ1t01o r0tk° are. exten51vely oletrlbuted tnrough— T

St

aut the Juyana )hlPld end ‘as: can be %een From thé mop, they

form a large part of the eoutnern nglOﬂu in partlculdr.

_For convenlence, they may be QQFSldQT&d“aS Follous:

‘(l)- YoungernFranite F“bup- thoqelotenitofd rocku
Ain northe"n Guyana mhlch -are proven te be UldLE than the

. -
.-

Roralma Group," but younger than the B%rama-ﬁazapunl

t ot

koConneil 1962 Cannon and Mcﬁonnell 1967, Barron 1969, '
'Ullllamghet al 1966) L L h o : ‘.'J.'t' .

Y

\2) Southurw Guyana Gra"iteTCOmplek‘; SSG \the

‘“nbathollthlt grOup of. gran1t01ds found, SO th of<the KanukulA
"Comolex, uhlle enveloplng the Kw1taro Gr up rockq and -

lylng generallv south of - the kuVuUth roc's‘ +Singh 1966, -U?{ R

i . .i-_ .,'.._ : '-‘ \v ) . . . ’g:
fBarron 1962) _h ' S o ¥9

-

(3) LSSBQUlbO Coreﬁ%yne Granlte COmplex (large grang o

_ 1t1c bathollth Found north ea@t of the Kanuku Complex, dnd -Q{H~f

east oF the Reua Takatu groupo_of rocke (Berrunqe 1P77
&«

.o

v

'Morrls and Brdmley 19)9) lc o 7.\@'  :af("
_ {4) Makarapan Granlte (the rlebecklte —-aegiriné } ” 35X5f7>
1eu%pgran1te found in the Iudkrama Formatlon (Carter, M . ‘t'\i

',».

h1964, Berrange 1979, bcrton,l9 Z).
,;5(5) Kanaehen Adamerllte \probably an Outllef of N
el :




[‘ o B A PR -
b C RS

efﬁranite and Marudi Graoodiorlte;(small

“ls) Amin

 ;1ate"plo€ons){“:.
}Baclcallﬁ toeiqraoltoidd vary 15 comooultlon lrm

5,_oo£asslcijrahlree throuqh granodlorltes and even dlorltes;’

'fouL they have been catcgorlzeo n*o Follatcd aurlfcrous

';J\probabl\ older tvpes), and generallv Won—:ollated ;Nﬁf
gnon aurlfePOUS (younge; tvpee,-bv Barron'ﬁ‘970) based upon”

o

mthelr occurrence in the nothern grecnqruts tewraln of
quyana.‘ In the eouth Berrange \1973 1977 Flnds lt more'
j‘convenlent to dlstlnou1eh betueen a qrev, autogthonous'

e"follated blotlte (— muscovrte, hornblende,‘epldote) SOdlC

;fgranlte and a plnk m3831ve allocthonous blotlte mUSCovite-,. )
. " by e

',{7: (epldote) Potasolc granlte “In %outhern Guyaﬂawahefe"ﬁV;

‘-“errange uorked vthe grey autochqhonous granltes are uell »
o 1 3,' v
'“fnregresented in Southern Guvaoa Pranlte COmplex, the Esse-* o
QUlbo Corentyhﬂ.Granlte Complex and the Kanaswed Adamellltefv

where they Form the maJor tvpe Yy uhlle Lhe plnk potashA/
Q-Z—mlca granltes are clearly younoer and oF smaller e<tent ;,f

There are areas where the grey granl-lc rockb are’been'co

_— SR S e ‘

grade 1nto lducocratlc p-Pk granlte by an 1ncreaae 1@ the
o

bﬁ: fpotaah feld par content The plnk granrteo on average bcem

to be related to late stadc pegmathes and apllteb as at thci.

9

;icontacé ulth the Kw1taro Group rocks. ln che noruh ,ﬁhe»,f

z[lapparently older aurlferoua gran1t01ds are Follated;e pec;
1ally at %helr marglns uhere the FerrOmagne 1ons areju.
/ . L . )

yplcally cooverted to CthFlLe_dDd epldotc Hoet of thn €i‘aﬂfW'




ro
Ur

gGrahodiorite, and to a lih*er \tent th Anidgh Grahlte}?‘

The apparent chronoroq1 al relatlon)nld dlaplayed

[

by theee granltee can beot be ﬁnveathated by reJercnce to

the experlences of Holtrop (1969; 1n Surlnam and. Choubert
'(1974).1h'Fr8nch gUlana., In Sutinam, HnltrOp descaibed three

,sets of granlt s, vhich are chronologically .and mineral-

oglcally dlstlnct WHis.Grahite,lfisfaéeumedftqﬁbe of.

.

’basement orlgrn,'while his Granites 2 an&gE have been
intruded in Paramaka. (Barama-Hazaruni) times. ' Granite 2 -~

- oean be classifiea from a massive .granite 20, 2E {sensu

ajstrcho,stere, wvhich passes into a foliated more basic mar- -
*gin.of granc')didrites,-'qaa)r_tz-—diori,teo referred to as .

fﬁ'Granites 247, ZB,TZC. YThESe'grahites,:llke Barron s (19/0)

early granltes are aurlferoua and are’ asooc1ated w1th large

.gantlcllnal and domal structurea. Granlte 2 . yas apparently

LN . i Cf !°,*,:

‘hEmplaced as ‘a refult oF a Guyana pulse oF the Trans—y. ‘

:”,Amdzonlan tectono thermal eve t_ln Barama Louer Paramaka-

51t1mev uhcn domlnant}y north south. and northeast stouthwest .

vﬂjtrends were estaollshed. Arter middle Pa amfka~3urama times

'A;iand durlng Cuvunl Halmaraka~Husebel Armina tlmea,‘and.t1e

h’.e;EmplacementﬂoF the aurlﬁeDOUS.Granlte 2*and 1tq afflllatCS‘

”¥,japlltes and they are rlch 1n Sn,ﬁrb Ta, Q

_1n Fuydna, a Jurlnum pulse of the tectonothermal event p U-W

l

fduced domrnantfy northwesttégutheaet'Jtructureq,fand.Granltca'

E I )-~.. o . ‘.

f?3A B was. emplaced lee Barron s later granlte :-éhéhf.h.ﬁ

'fVGrahlte 3A B are 353001ated u1th numerou 'pegmatltee and '"

_3_L Ho and 81.,,51;g;

hautochthonous lqef;“Vv’7”7

"f Gran1te-7?isa Ssentlally aynklnemtatlc,

f;para autochthonous vhlle Lranlte'E lb postlﬁlnemat;e; and
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IhCV are Doth probably fovmed bY'dﬂdtPle and qranrtrzatlon.

;n French Gulana,,Choubert kl97&) deflne :,majoriwpes nl

Vel

of granltef; _ynese.are;‘ ' O "-;_j{‘_3": :
(1) GraTltes pre-guyanaig or ‘Granites - .
primairtes i
[ ) Granites~gUyanais”seCondaires or gramlites. .~ - ‘

-'-'.-'.\Cuyaha:i,s' T L C o e T

03 ‘Granitesgearaibes.ahbiensf -
(4) Granrtes.*aralb ”1Jeune°;-’g RN .=¥“-*'
o The graniieg guyanais prlmalrequlo erv resemble the grey,; | o
R ) 19 : . K

A* autochthonouc blOultG qranltes oF_oerranqe (19/7) and are,ll';~b'f
- here euggested as dlrect correlatlve 71 They represent the

early granltlsatldn phases “in the basement 1n early Tans—_7bbnef'”
R : “7' o

Amazonlan eres Uthh arcda Ut %éﬁo Ma by Chouber“:“

and about 2400 Ma- by Berrange;(earllest K-~ Ar date,.Snelllng_a:.,rv,

and HcConneLl(‘969) glven by the:HaLarapan branlte were
s .
2595; but later found Td be 23 'Ha LBar

|

Esrequ1bo Corentyne Gran%te dated aL 2

o 497 ),

Ha) : The granlteﬁiyyf;'d
guyanars uere,Lnougnt to ha\e been enpraee :abiéZOO Ja aqo by o
Phoubelt unllke the Glanlte 2 and aurlferous>granltes.of ?url—fddb

.nam andé uyﬁna respertlvely, whlch glve ages of apprO\lmatelv.lBOO

Ta.Ha., Thla leference apart the granltev»are.slmllar.rn-“

Y

comoosltlon and occurrence. , *\

L0

[N

Thc Granltes Caralbes have been lelde rnto -

A synteCtO”lc early Phase and %\post tectonlc younger phaso,"fVV"
: '.,“’ : 'y : : ; o e
Uhlch both essentlally trend in: a~ﬁorth uesterly dlrectlon andq?'fb

- ‘.“

o are}slmllar to}Holtrop s Granlte 2 the vounqer granlteedof'




O

"remoblllzatlon glv1ng rlse to paraautocthonous aurlferous
ﬂslgranltes durlng the Guyana thermal eplsode whlch vas soon
bh.,ﬂ after followed by the late dlfferentlates OF the Surlnam

erlsode where essentlally allocthonous Forms vere developed

o .‘GLOBAL SETTING or THE (‘UYANA ROCKS |

i;cycles 1n the Precambrlan of Afrlca.t These uere

'panled by exten31ve mlgmatlte zones, and augen}gnelsses,tthe
latter occurrlng espe01ally where 1t 1ntrudes supracrustals
?such as the Kw1taro Group vhere the Kusad Augen Gneiss

'develops.; These earller:granltes were followed by anotheP;E:T5f

S T L 2 TRV L CUON
:h1f“ffi"_fftfff".gr'ﬂﬁf;H?;*A,«:-""' v

northern.Guyana and the plnk -allochtonous 2 ntca granltesv
of southern Guyana.t Houever,ﬂlt should be mentloned that
some of Choubert'"'early Granltes Caralbes resemble the
Granlte 2 and the aurlferous qranltes of Surlnam and Guyans:p
respectlvely., The Granltes Caragtes are thought to have been

v

' '/' ,
emplaced between ZDDU and lBﬂO Ma ago, uhlch corresponds to a

31m11ar age for the Granltes 2 and 3 oF Surlnam, the alloc-

[thonous granltes of southern Guyana and the 2 granlte phases

s SR e T e R : :
found 1n the north _'“‘f'”gﬂjy_g-r:Tf,“f ) '17f75;ffxd':§-
The early grey blotlte granltes of Guyana, Granlte

l of Surlnam and the Gran#tesguyanals prlmalres -are’ accom—;_d

N
S {

e g N\,

Kroner (1977) 1dent1fweo Four maln tectonogenetlc

"pf,3(1)~f;pThe lepopo leerlan event %ZOO:

Tﬂtkllﬁ The Eburnlan eventﬁj‘.

7“Z-i(111)

'?-tﬁ(lv)

The Klbaran.event



African cratons o vk rlous extents,;but the most perva81ve"
””18 the 20 O Ma tectonothermal event Uthh is knownlas.the
"Trana,Ama onian Grogenlc Cycle (Hurley et al 1967) 1n the

“P'Guyana Shleld The equ;vglent event at 2700 Ma is known _vuaddv

as the Imatacan event 1n the Gu1ana,shleld ,whlle the one
'/ ' >3

'¢ﬁ,at llOO Ma 1s represenbed by the K Mudku Vlckere tecton-

o {wlth their basement uere then 1ntehsely reworked by the “

G
othermal event which has leFt in its wake, a large band

LN ' L

-fof cataclas1tes' “outhern Guyana and western Surlnam Theff'/

‘..

hPanpAFrlcan event is barely notlceable 1n the Nest Afrlcanvip

\and Guyana Shlelds, but ltS pgésence has been reported

nonetheless {- ‘ o | Sy
Even thOUQhrthe Uest Afrlcan and Guyana shlelds were S
»consolldated durlng the Eburnlan Trans Amazonlan tecton—';/.‘
‘1fothermak‘event there -are. traces oF an older pucleus such"‘
“fgas in Sierra Leone';.leerla,_or Imataca in venezuela Wthh
:émust have ?xperlenced an event of tremendous ant1qu1ty :
M“f(pre 3000 Ma) 'termed the Gurlan by Be111221a (4974) 1n ~
Venezuela, Un these basenenb uere depostted the sedlments

: ‘ L : C. "FA .
,and volcanlcs whlch were to be reworkedtﬁgthe 2800 ‘Ma.

hfﬂleerlan 5 Imatacan event\.ss Crustal reworklng ev1deﬁfed by
ﬂrelatlvely hlgh Sr 87/Sr 86 ratlos, fbrmed the Supamo

. Complex,'and leerlan Slerra Leone basements on?uﬁlch the

f?ﬂ{CarlChapO Pastora Barama Mazarunl, and Blrrlmjaﬂ‘aupra—ii-:l
icustals vere - dep031ted ' These later supraorustals,‘along

;Eburnlan Trans Amazonlan‘orogenlc ﬁzcle'i{"ill::f;:;hffh:':fn,‘"'”
. The pattern that evolvas 1s that of a serles of 5];;}f;~-‘
- E , e g : N

llne r belts of'hlgh~grade metamorpW1tes,_wh1ch are connected



L - 269
whlle Formlng the’basement For the 1ater supracrustals

(Hurley et al l973 l976) ' Bard and Lem01ne (1976) conflrm

N

YA hitreworklng hypothesls by documentlng leerlan rocks in
(e

nOlltth relatlonshlp to Lower Blrrlmlan rocks, uhlle
,.Berrange (1977) documents a 31mllar rclatlonshlp in the
Kanuku Complex. ThcreFore,Aln the-spec1f1c case of" the

West Afrlcan and Guyana shlelds, the hlgh grade,_moblle belts

VR

;:,are typlcally areas oF crustal reuorklng, such as: descrlbed
AN

‘?by Uynne Edwards and Hassan (1970) for the North Atlantlc

The 31mllar1ty of the llthoiogles on the Uest
~

”5.uAfr1can Q\ﬁ Guyana sH&elds has been recognlzed for a long

?Efftlme (Hurley et al 1967,.1968 McConnell 1969) Recent

fﬁ!accounts by Barbey (l975) Behrendt et al’ (1974), Hurley et

“"//41976) Gaudette et al (l 8) have Fac111tated greater_u

13

.fidetalls in the chrono llthologic class1f1catlon uhlle

S empha5121ng the 31mllar1t1es.l Table Zesummarlzes these:

-« ) -
_slmllarltlgs, and hlghllghtedthe fact that the tuo shlelds.
Mere 1ntegral parts of a- prev1ously exlstlng larger unlt
"wwhlch uas;Flnally broken up 1n Mesozorc tlmes

Paleomagnetlc ev1dence glven by Plper (l973;

f”would seenlngly uphold the 1ntegr1ty of thls large proto—

dshleld hence suggestlng that the current dlstrlbutlon of 'ful\g

hlgh grade and low grade green tone areas must be accounted.,}
- ,.\,.

“L:for by vertlcal rather than lateral tectonlcs. Thls has

¢

3ff:35been amply demonstrated by Westerman (1969) in. northern_ e

'fdGuyana, Berrange (1977), and by Spooner et al (1971) 1n=f;

southern Guyana, Whereesteeply plungang structures, deduced

B T DU ST v-3;nﬂ;a,,3.;-osq



otlons From faulted surfares and the domlnance of llneatlon.
‘over follatlon 1ndlcate a. predomrnently vertlcal transport
drrectron.; ‘ | | » . | |
Pecause.ofltheee faets,'the“ereuailing calb—alkéJined
.essoclatlenfet:the hlgh grade and greenetone areas (Dougand
'1977 -Singh'l966),5must be attrlbuted to natural charac—f”

tePlSthS of . these lower Proter0201c Archeén areas, ather‘

than conJure up plate tectonlc models of contlnental mergln

_,.-‘,,
assoc1et10n. As such the tectonlc settlng is best v1ewed

'*,as due to vertlcal mdvements a la Annheuser (1975) Gllkson'

(1976 1978 et al 1973), Shackleton (1976) Kroner (l977),_h

\

and Baer and Veléer (1978) ;The plate tectonic~models'0F
'_Ulndley and Brldgewater 1971 W1ndley (l976), Putland (1973), :

Burke and Devey (1973), Burke et al 19/6 ‘Sutton (1973 1977),

X oo

do- not therefore eeem to be appllcable in’ these areas For

e

reconqtructlng pre Pan AFrlcan events

g



‘ fglven rock sequence are 1nt1mately connected to any mlneral— S

(CHAPTER SEVEN - =~ .

s o - e T

METALLOGENIC CLASSIFICATION AND LDENTIFICATIONFOF'TARGETS

The prev1ous chapters descrlbed the llthostratl—

v

»graphy,,petrography and structural Frameuork of Guvana

“llshlng these structural - metallogenlc zones (Blllbln, 1968\".

;help the exploratlonl

These descrlptlons vere concerned partlcularly u1th the 1dent—-u

vtlflcatlon of bDOdd geologlc env1ronments, Uthh have dlrect"

\

.correlatlves 1n other parts of the world The underlylng'

assumptlon in the dellneatlon of these envrronments 1s that

the petrography, onChemlstry and the tectonlc settlng oF .a

e

-ff,lsatlon 1t may contaln. Thls chapter Flrst focuses on estab-

wvhich Lafltte (1967) ;terms' metallotects . The second ;'
concern ‘is then to 11:nt1fy the spe01flc Features Wthh uould
t to dlscover any avallable deposlt |

The chaptergconct@ﬁes u1th an assessment oF exploratlon

?priérities, ‘and the likely areas: For the functlonlngs of the

_and Perelra

A

xkf,becomes a matter of clas31Fy1ng the llthoetratlgraphy of

: geologlcal survey and the parastatal mlnlng corporatlon.

':f{’_‘The c13331F1cat10n 1n Table29 L8 largely 1nF1uenced

)

' by the workz of Blllbln (1968) Shatalov (1901) BOyle (1976;,_

(1963). It empha31ses the sequentral evolutlon )

‘of . orogenlc belts, in terms %f the prevalllng magmas sedlmen-iggjﬁ.:_

Sy

suoh ‘a- characterlzatlon for ioblle beﬁts elsewhere, 1t then

PR .

. tatlon types and patterns, stru%%ural settlngs,-and the ass~‘;;;“1f5

oc1ated mlnerallsatlons at each’stage.h ThereFore,'armed w1thffﬁ”f5“ﬁ



A

Guyaha accordinoly . The ncxt step is- to 1solate those e
pecullar featuﬁes Wthh are emph381zed 1n the Goyanesekrocks,
and infer an endoqenetlc mlnerallzatlon based on the ex1st1ng
local occurrences; Where these are not 1mmed1ately known,_;
-1nference is draun From 31m11ar env1ronments elseuhere.

The cla581f1catlon ‘is dlvrded 1nto metallogenlc :'“
prov1nces, metallogenlc zones and aorte dlStDlUtS : The bases‘
.For thls lelolOﬂ are relatlve.51ze of .area, and the level
‘:oﬁ generallsatlon of the features con31dered characterlstlc- - Af“fd
»The metallogenlc prov1nce\1s used here to typlfy a. spe01F1c
Stage of the sedlmentatlon and evolutlon in the tectonlc'

,magmatlc cycle ' It corresponds tb the seven env1ronments

‘ 1dent1f1ed 1n the prev1ous chapter, these belng the Kanuku .

’?EAn01ent Platform, the Barama Mazarunl Greenstone Belt thevfﬂﬁi5

‘{f'Kuvuu1n1 Shelf Fac1es, Granat01d Rocks RODHlWB‘DCIQtOth

‘,”some of the metalslwhlch should occur. The- ore dlstrlcts

“ e o -

A*ﬁKULtBro Contlnental Supracrustals, the Burro 8urro and

fSequences, and the Takatu Graben ISR - _'h'\  ;¢:. ”ﬂﬁf

Metallogenlc zones are. then deflned by 1solat1ng'

Y . ]

spec1f1c rormatlons,_uhlch have srgns of ‘a partlcular ‘min=

erallzatlon type‘7 Uhere a spe01f1c mlnerallzatlon 1s not

knoun to exrst; the Features Uthh are condu01ve to the

ulocallzatlon oF certaln elements are descrlbed and the

h]

1nft1ence 1s made from the categor/ oFanalagousareas,'of

category attempta to 1dent1fy the catlons réported From_ffff

ispe01F1c areas Thls category”shOuld 1deally be deflned bjff"”
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Ndocumenta ion of economic mlneral types, as a catch all

Comost petrologlc accounts.-‘ o ﬂh ”. z:f,fﬂ[o

:cCtUGl mlneral types, but tﬁlqils evtremery d1FF1cUlt i 7J'

- e

uuyana bECSUSL a numocr-df the 'catldps'refer to anumarod’

.gcochemlcal occurrercms,.uhile there 1s relatlvely lrttle?;

ooaouea”,

. Al

or’ ”accessory-sulohlde°" are type descriptlonc 1n

e

i

THE KANUKU A {wci ENT. VPL'ATVFO R

e

'?_;Lg'“ o The kanukq Anc;ent Platform is- characterlzed by

upper amphlbol te and granullte grade metamorphlsm, Uth a

L : R
great dedrea orrstructur l complcx1t> caused-by drﬁfe "*tg,

perlods ofs tectonomorphlc events. 'If the orlglnal sedlmentary

C et

and igneous rocks had ccntalned many mineral donccntratlons,

then these events would in large measure, uestroy or

dlssemlnate the ore depo its. ThlS fact cis largeLy responslble

Fo;,thu pauulty of ore deOSlLS 1n such hlgh metomarphlc grade

. . - - . - L AT A et . R
. . ol B : AR

codreds. oo e SO

’ Notabln exceptlons are sdme banded iron formations

. \ o
‘1r thc Limpopn belﬁ\ the. Beartooth Hountalns,'U.S;A.g,the

e

Imataca itabar itss in Vene7uela, and in ocuthern Indla. “The

occurrencas in Guyana 5 KanuPu terraln are- relatlvely small,

dlscontlnuous ngnetlte hematite- Ferruglnous qua;t 1te bodles

\

vith llmlted vertlcal dlmenslons (Barron, 1960 Berrange ,h‘977,

Gres 5, 1962). Gross.: (Opv”lt) ¢oncluded that the dep051ts

J

vere of 1nslgn1f1cant 51ze and hcnce could not be con51dered

-

as potentlal smurces oF 1ron ‘are. . ThlS COHConlOﬂ was based

‘on maonetlc responses™ and Fleld checks.
, ; .

.

Ry -



R

j‘fi Assoc1ated u1th large genollths'of ultranaf1c0'h'

1

magne lte (Barron 1961111962 Ualr
) . -4\"'4, c
The locatlons are mentloned 1n Table 29

2 )
E S

..&

'bs.at Badldlku Mountaln espec1al‘y 1n the-nT

R

19/5;

QQ;and in soma cases

I e
ISR

ver sectlonSg:*f.“

BT 2

e clear transltlon can be seen From amphﬂbdlltes laF%er

:c ulbramaﬁlcs) at the base to relatlnely pure

45/1., a0 3 SlU 3 12m, LOI 50 95%, at

_bodles are typlcally lentlcular and dlSCOﬂtlﬂuDUS though the.”ﬂ“

& : §

,l

magneqlte (MgO

the top The

author was able to trace Gne over“approx1nately 400 .

N N

v

O

’the Applnltlc Intru51ve‘?u1te) arg occurrencas or res1dual~_ﬁ3lﬂd

olngh 1976/.‘f”'

v»'

These depos;ts uould only be of. local 51gn1F1cance,'51nce:>‘

thelr locatlon, varlable grade and small s1zes uould mltlgate:_“'

,fagclnst any econom1c venture at thls stage._

;total magnetlc coverage of thlsﬂpart of the

Hduever, uhen

country does‘~ e

- o
become auallable, the plcture can posslbly change,151nce

Southern Gu»ana lS stlll a relatlvelv unPnoun entltv, uhlle ‘

the po SlDle aSSOClathH OF chromlun, nicke l ano coppbr u1th1n

I

{these ultramaflc lenses must be taken 1nto eccounb as: exem-’ﬁ

pllfled py the occurrences 3 albs lskcnaesset,

and Selebl—Plkue' ianotswanna.fhfdhg'

[

The Kanuku rocks are rclatlvely deF1c1ent 1n vol

/atlles and only 1n marglnal areas are there

E roblle components 1n the pecmat1teo-and apl

o

Coupled w1th the actual pauc1tv of these later dlfferentlates,-'b

theh" the Kanuku might’ not be a llkely ‘:ce

t

81‘,3 of greater _.

tes that s ewl st

|
P

Hest nreenlandﬁ'

to Flnd llthlum,:"

bervlllun Vrare earths and uranlum. ﬁouever, one should

aluaysfconSLderwthese poSs1bilities wheneverf

any future

RS

noeooL ]



i

planned For the area Feu srgnlflcant

Iifﬁhamounts,of alluv1al gold JLFE raported ‘rom the area ”ano t
iale not llﬁely to be ol mULh lntereet._olf‘“fﬁ'-n_” 3 ,;_y;lr

O fJHL bAQlHA—HAZAPUhI PREFHBTDNt HFIT ' Lo

::fzéﬁffkll; \Thl metallogenlc prov1ncn is charactcrrzed by‘a

:«; csequence'of ullohtly met ﬂorpheeed hasie,'lntermedlate and

”*fac1d chemlcal sedlmentzf.ffyplcall), tne ba 1c volcanlcs,ih

Uthh may have ultraba51c layers 1n parts, occupy tHe lowest

-y

“<level in the sequence. Thls 1% Folloued up the sequence by

e more dlfferentmated calc alkallne acvd volcanlc strata.:;'

N K

'ff_The sedlmentatlon patterns 1nvolve a trans1t10n fromyprlmarlly

»v_,_ . S

._3111ceous volcanlc emanatlons to 1ncrea51ng amounts oF tuFFs,

I ST

?iflnallv culnlnatlng 1n ‘a predomlnantly gre/uacke oequencc at

'—] —

e

nthe upper levela. The volcanlcs and sedvmenté ‘chg ETETY

\

‘1st1cal y 1nterdig1tate espec1ally 1n the upoer sectlons.

'lega \19,s,,nas gwrt“-thit'i‘ c_;hc.E,-"aram:i Group of;&_kms.

.o

'fof volCanlcs anJ sedlments,'the,louer 5 kms. is essentially

e ...'_ ¢ : .‘ . N - . . . N -
L . : <

nvoleanlc

jhe map of mlneral occurrence (llg.* ) shous an

: ; xconcentratlon o# gold throughout thls metal—
‘ More than 96“ aof all the lleted occurrencea”
N riprcaent alluv1al elu ial gpld,operations:which

e e

z‘g"r;é'*éiLffhe?:j;f.c-a.._,-':,?refnt_l-y.,'f"?uhctiqrfal’ or had been votked! " The'

Loy

renalnlno 4“ represents lode mlnlng endeavour° uhlch are-

'v1rtually nonexlstent at the current tlme. It wa° the pre-'*
X

Hoccupatlon u1th gold that led to .the Fqut set of mapplng



ST A R R A SRR T, 282

. “’ ) .. o N . . R

'“_eXerciSesrianuyana}» That preoccupatlon has unfo?tunatelv

‘l}leo to‘a v1rtual dlsregard for base metal occurrences;

hespec1ally Ulth regard to the 1ndlcators of the Latter“'ﬁh
'potentlal presencelf P;1or to the 1960 ;:the Guyana ‘and
‘hUest Afruoan ;hlelds uere tn_ t\fo be deflolent in bas

metals. Uthh some advocatts conslder to: have been leaohed .
¢ : )

k)

"'fout; Houever, aeronaqnetlc and aeroelectromagnetlc (EH)

ol N
f*surveys 1n parts,of northern Guvana 1n 1967 and 19 l roveal-.
T ed that there uere some 31gn1f1cant aeromagnetlc anomalles,

and - these were Folloued up qulte v1gorously, especiallyuiny
Cthe 1953 to 1970 perlod o |

ThlS Follou -up- work vas essentlally composed oF

‘a

_geochemlcal sampllng, largely on: 5011 and stream sedlments"
'and Obcr.‘lOudllLbd area 1nd1cated by the aeromagnptlc

aﬁdmaly It is extremely unfortunate that the ' quallty of
Do |
-_geologlcal reportlng, espe01ally about descrlptlons of

”lthe varlous llthOlogles voy not as thorough as 1t could

have been. . Partlcularl/ lacklngumre descrlptlon° oF assoc-

!
‘

‘iated opaque mlnerals, and the. chenlstry u: yhatever Tock.

samples uere‘tollected. A uﬁll be e\plalned later, s1gn—
iFiCant opBortunities ﬁor :assess 1ng the,potenulal of the_

1h;areas vere" lost as a’ result :
o 8351cally, 1f c%n entlonal geochemloal sampllng

bbacked up by colorlmetrlc tests on a limited rang oF elements

T(Cu, Ni, Zn,vys, Co, Cr), atomlc absorptlon spectroscopy
ST it

h(Co,'Ni, Zn), and spectrographlc analy 1s-(on a.wider range

=

»bﬁHgiémehts) ~do -not prove the presence of an anomaly, ‘the

\ -



”yases uhepe Ld

arca lu'v1ECuul y urltten oFf of partlcul&c ngnlflcance?

lCOJ

'

carbonaceouD‘

!" .'

15‘t

he,

Punuaaee s (19

‘in Guyana From

T

: L]
»were obv1ously

.env1ponments,

hzone uaS'nbt de
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fgraphlb c hOLl

ments; and- 1F

or fumarollc €
besemetals inc

alunyc be SCug

N

lon of apparent pr aw*udl ﬂgraphific' of\i :”
. . ‘A “
horlLong to areaevof le Sser opriority., +In

s - .

70\ appralsal of the courue of geochemletry B
‘ & R

196 ﬁfto l968,_he Pefers several times. to
G ' [ - . .
conductors'Jere not §0¢¢oued up’ because Lhey
‘ . . . N : . .

conductlng, carbonaceous, non- mlneradlzed

espec1ally 1F e proximal geochumlcal anamalous
EQCLBU" One should recognlze.that carbonaceous,
znns‘cre‘eharacLerlstlcally reduci iy env1ron—
they occur in any reglonvprox1mal to volcanle
mlsalons, the like llhOOd of a concentration of

reases 51gn1fwcantlv The gpportun;Ey must

ht . to Fo1lou the 1ead‘nf such ennironnents

as.they are;mqre han llkely to lead to an ore dep051t iF

1n fact there

o

fglloy up of

* The

i

15 one. Thereva{e many cases vhere ‘immediate

‘TTu_ . . ) '
‘geochemical reéponSes are not Fruitful. but comblned u1th

such borlzons, deposits can be found.

To

€guermust maf;c—metav01canic-rocke of the

Bafama—HaQHrq|1.belt as reprosented by the Lover Tenapu

Formetlon, Unlt 1 of Baramlta and po sibly the Aravai form-

ation, have been.spatially related'to anomalous nickel Vélues‘

at Five Stars

Mountain 'area)

vhich contains

Sefpemtinite.

“in Baremita} At Kaqranembu'(wanemu—alue

.

drilling has indicated.é lateritic ﬂOFlZOﬂ

about 10 -~ 2g mllllOﬂ tons of . nickel ore

'aveféging about 1% Ni (Vallance, 1969,, overlying a ‘

The deposit was assOciated vith so0il geochem-
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 :ice1.aﬁqm%lies_ofxﬁiekei ~pﬁr0mieﬁ\énd cebéit;3 Seream bEd—i
o e : _ L
_1ne$t geochemlstr) on the Jraiﬁage netuork serv101ng the
';,1én5pu Formatlon gau, anomaloue lCVCiS of chromle and B
cobalt coupled u1th a non- c01nc1denL anomaly of niekel;l
'copper and 21nﬁ as in the’”onkey FallL and fclipse'Falls

area gRQnWasee 1970

[

~

~

:: fhe northeastern sector DF the Omal ared

(Ouardla s 1957 énoma1y area C) hous ‘aromalous Nl Ct-
fa o *d,. . «

values.. It is also 1nrereﬁt1ng that north cast of this area in

i s \

‘the Harlaba Apmaparu Kushekatra dlStrlLt on the Cencrara
.RiVe; anomalous %%?Cr—ul values are also found (Sampson 1957).

s ar&a 1s covered by the Tertlar, White Sand Series,

[

Thi
uhlch probabL\ overlleg‘me a ultrabaglc rocks. The ieOf%ted
. 3norehosite deV;to the horth vest cer*alnl) 1ncrease°'the

| possibilify.efa* dlfFerenLlated UltfdJablCS are pre eet;
"The aoge iation of nickel- copper sulph1de° 1s well knoun in
the Cochrane arca of Ehe’Abifibi Belﬁ es Uel7‘aq the famous
_deposits at Sudburv Ontarlo and Thompgon; Manitaba. In
‘the long term, Lhe subs ULIdCE yeoloyy uf this area must bev
establlshed. A fewv drill holeq on elther side of the Bartica
Potarq Road between the Kaburi and Puravcka RiVe:s should
pfoye to be quite‘interesting.

At MHattheus Ridge Pipiani, Tesséwini and
Saiacalli, predomlnanuly manganlferopa phylllteq, élatcc and -
cherts have been® ueathered ‘awd leaqhed of silica to produce

relatlvel%dhlgh grade supergene manmanese deposits. Basically,

fraqmentary, non-bedded ore caps' the hills, and thls passes

- . : ~ L
N o . o

a .
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N . FX N

v~imperceptibly to louor letele uhhre bedded louer-qrdde
hores-a re present - fﬁefo 3re Flve ore types aot Uthh the.
Laeoded 7‘eqlduql OLC is the mo t 1nportan b fhe pthetif;”

rQUI drt Lallante Os dltterent concretlonary Formq; &and. a
3 N . ) R ) . [

latefiti@ pieolite. o

ihe manoanese_depo51ts;ocour in two.sedimentery:
basins, a norchern Barlma Basin, and a southern Barana

Raoln.uhlhh are seperated by the p031t1ve Anablsl Halarl

tAxls* uh;ch 1n01dentally is more rerrugﬁnOIe._ The 1nmed1aue

implioation'cf,this is that north and aouth of the Aﬁablqi;

a3 7

Haiari axisg, are p”eeent deeper, p0351b¥y more anoxvgenlci

environments, hence the more llkely env1ronments For base -

metal depos1t10n are_approached This aspec¢ u1ll be devel—,

‘4«

‘oped more FuLly later " The Bar1ma basvn has a Mattheus
Ridge- Fornatlon t/pe sedlnentatlon patrern of cytllcal

symmetrac slate —tChert - manganese - chert - slate sUcces-

e,

“sion Ulth ironm suborolnate to .coppe The Barama bdolﬂ“
cHeraoterlzed by the Pi planl type stratlgraphy has a greatér

dLVLlopnent o cherts, as two maeoln cnort layer;,gth upp
| . N O

carbonaceous as at Tassanni, the louer Ferruglnous, underlle

P

the manganese hor&zow (FernanJeq, 19635 Heoterman,‘l9o9)

Manganese vas mlned from 1960 to 1908 bv the Northl
'Uest GU)GDB Hlnlng Company Ltd. e oub51dary of Afrlcan T
_Wanganeoe Ltd oF tte Unlon Carblde Group The‘grade of the
ore shipped declined from its 1960 levels gof 50 SSM;vt
approximate lv 35 to 40% by the ‘end of operatlons.e The

decreasing tenor of the ore coupled with lt’ increasing_‘

clay_:ontent,“and relatively soft market situatidns forced

t



':~ﬁ:;Jdd

[

proouctlon the depooﬂt located at Plplanl, 25 mllEQ-;ﬂiﬁﬁ?;

"ﬂf eaet-eoutheast -yg*v °.A~-g;-ﬂ5tﬁ

As oF 1968 theﬁreserVes'at Pipiani'andfMatthewswﬁgf“

A;ZRldgowereas Follous

the tomPany to ceaue operatlono;f uen u1thouL brlullng 1nt0v'

g5

Hinimum © 634,155 tons at 42.0% Hn

Maximum 825,852 tbhsfét_azgﬁkgmh{'gﬁg”'

-MorthiproSpecti1yM1n1mum‘ 40,830,todevat.éé;ﬁ%‘mn:i

ﬁf_Maximumj;7ED}6DO tona;athjé.ﬂ%_Mn-‘

'ffﬂatthews,ﬁidge; Hinimum. 318,059 tons at 37.0% M o

“Total: | - ﬁinimuajwé93“0a45t¢”5“et‘40-0% Mo

';Maxlmuml,u04°511

_Source: Deu -m_.h qnd Company fnc. (1969)

ﬂhe reqerves at Plplanlzmay be under tatnrl becaune"h

about the CLHL4nU¢by of

t,of thc structural .ass umptlons ma"

the ore body The company assumed a syncllnal structurc

fwhlch vas later dloproved by Ghansam (19/0», hence there uaefu"

'the p0531b111tv of COHLanlty at depth ‘Houever the natgre""

tof the uepo:1ca in terme of thelr gLade uould prubablv nave

~dnot caused ue y 31gnl.1cant 1ncrea es in m1n=able ore, srnce

the company S prOJectlona<uere adroady 1n the lower grade,_t

“n

"ihlgher clay content;.bedded ore as opposed ‘to the alllta~;‘lr

The plant and equ1oment have fallen 1nto dlerepalr,
-and any newv manganese venture wourd have to bL completely
capltallzed - Though the current market For mangancse is:

_slonlflcantlv better than 1t was in 1968 wvhen manqanese :vas:

,tbns,affao % M



"lf‘(wot that in. 1960 the Company had nade an ottlay of’, G il

fg;Qalued atlut $9 to 514 per ton c i f zthe requ1red

f,uapltal outlay exceedsvthe current value oF the depos1t

) s

Y

Tib$20M) The current mlnes u1ll thereFore have to rematn

;elplosed'nvcept 1F 1t is tonnected u1thian lntegfated Ferro--f'-yzu
;manganese aoeratlon,hlf enough rﬂahu#”esjo??1ron are to be |
‘”found.i The local 1nterest 1n nanganeselfor.battery oroduc—hiéttr
btlon 1s uell adtlseddto contlnue 1mport1ng manganese as thlS”‘
‘:element constltutesiless than l 5°vof battery raw materlalsltléEE}
h:requ1rements;.wh11e.coupl ed! w1th the smallness oF ‘the Carlcom"
dg;mar et Just under G $4 mllllon 1n total battery sales, hencei;‘”
a.negllglble value 1nput oF manganese) (Roberts n 1976 per—tﬂ”
N L B

‘,Sonal communlcatlon) the pro pects for an economlc manganese

ope‘atlon are very poor.; o | | ,bnj.‘ foﬂ

t;\~For the next sequence to be descrlbed.tﬁe.contr1~

v'butlons are leglon,_ ut the reader u1ll be referred spec1f—4

‘T‘lcally to HcDonald (1968) Barron (1“6Q Punwa see (1970\

"”uho have summarlsed the actual descrlptlons._ Only vhen a

~ ﬁ‘speCLflc contrlputlon needs to be 01ted will the orlglnal 37'

o’

ltfauthor be ldentlfled

-

Gorng to the‘upper.pa"t oF the greens_, f.te@jéncet't
fﬁthe rocks represented by abundant meta greyuackes Quth
rntercalatrons oF dlfferentlated 1ntermedrate to ac1d‘neta:
A'volcanlta crc‘well r°presented L These‘rocks are opatlally
strlcted to the north central portlon oF Guyana uhere.they
are represented by the Central and Western Cuyunl Formatlons,
tht PurunJ Formatlon,:and the Halmarka rormatlon.‘ lee the

ea tu the north uhlcn hosted numerous alluv1al gold shourngs,

',thls area 1s also well endoued w1th gold vhich vas used as

°

v



“.ﬂoathflnder" to baee metal occurrences (Punuessec 1970)

Tﬂ Tdbl . z,llt‘becomes e<tremtly apparent that the!.;af“ﬂ

.,! . . N

mon Features,‘whlch are typlcal oF s

r'v

v“*in the Dreenstone belL oF the uorld In parflCﬂlaL, éhe'

gfﬁ’deposltsvllsted under thls metallonenlc zone “hare,some com—‘r"'

pec1f1c pre assoc1atlons,c_i

fﬂf?f.‘assoc18tlon of 1ron - oopper . 7lnc sulph1des ‘I's characterls-.~<*’

t1c of. thls env1ronﬁent ,‘Typlcally, the 1ron occurs as pyrlteﬂ

“uhlch lqvubqu‘tOUq ln the quartl welne, uhlch are typlcaliy
| :aurlferous.;§ﬁ5;‘ﬂ.‘, o

N i
PR

:iof Shearlng, and the 1nten81ty oF the hydrotheqmal alteratlon

'uhlch the hosthrock suFFers.‘ In all oF the depos1t¢ llsted

in the- table.-,-'.:'é'it'helr‘;,'one__o:r ‘a;'_c'pmbi_n‘ation' of":;l;carbonit’iza't’i.o_n;,v
serlcltlzatlon, chlorltlzation, and slllClFltatlon 1° present

‘lF The large amount of gold uhrch these belts carry 'is 1nvar—”»

':ggf*“The next 81gn1f1cant -eature lS the perva31ve presence

'h'lably spatlally related to 1ntru51ve gran1t01da,-wh1ch Blllblwt |

(l968\ detected uere normally aaa“Clated An structurally
e
deflned shear zones

-

barlable amounts of 51lver arealuays present gano

: dn _some deposatsvsspe01allv ln the Arakaka,¥}assau1nl, Ianna

: r '
area it subetltutes 1sonorphﬂcally for the gold thus reduc1ng

the bulllon value oF tne latter,“ An lnterestlng relétlonshlp‘_mﬁ"ﬂ

'1s dlsplayed in the Barama group wherc 901ng south from Ara—f:'

1

Ay

kaka to Ianna the -1neness of the gold decreaseS\from 800 to;.ﬁ

200. Thls re?Tects lncreaSIng amounts oF copper and 51lver

.

as the more maflc members are %raversed _]ﬁ;. o _

- A_. e

.fﬁf.-,;ff“ The amount of zine is- varlable,-and often times_isf“ﬂf



not very-sighdficant. JSimglariy, as is vo\oharacteristic'

Q .

of Precambrlan terTalna, Yead 1s pot v;ry abuhdanL . but
o . v o . s

doos occur at some locatlons ' ' .

e
Lo

~
-

Ba31callv, two mlneral assocqatlon types arn
1dent1f1ed - The Fe-Cu-Zn-= Ay, (Ag) 0J5001atlon, Uthh wasv
S “— ,-A *\

descrlbed above, and the Ee, Qu 10 Ab &Ag,Cr Lo) dssociations |,

are reooqnlzed The Former is restr;cted to the Coyunl and

o

G
p U
.

Pulunl aroas,'whlle the &a ef i F0und in the north at

Ay .

Yaklohurl apd Ianna ‘area, aod the southern part of the Maz-
-7 i’;,p’&".'

‘aruni GLOLD rocks 1n the Kaourlf .Pdtaro area' The copper-

molbydenum dlSS%mlnatiOﬂS are ﬁormally\related to hlgh level

. 4
vgran1t01d 1ntru31ves and porphyrles (Ira31 19/6) but the

‘soiirce of the Cr, Ni etec., is often tlmes nnigmatlc since
_ . . :
basiJs -~ ultraba31cs may not He immediately ev1denb* ﬁoyle‘

9

(l97o) descrlbes 31mllar porphyry as 5001at10ns 1n Canada‘

u1th anomalous Cr, and she sugoesta that the porphyrles may
N M. SRR ‘J-b

L

have been one of the sources of these metals, though if s o

o

RN
‘\

efar from beipg proven. -~ =
S ihe (possibility of dis coverinyg sconumic concdémtra-
. :' -t v' ;\“‘ NS ‘_ “ B . ﬁ
tions of:these “mas'sive and dis°eminated sulpWidos are best
13 “

v1eued against those Featurea uhlch appear common to depo its

¢
-~

Boyle (1976), Stanton (19727, Ualkar et al (1975).
- . 2

The dep081t° generally have a stratlform aspect,

2 though Stlll shouing some level of dlscordange to their
l"\“’f//t:h\‘-hlosing focks. They are therefore considered to be‘strata—

g7 this kind as .dafin 'afl by Saogqfer$(l97_). Hufchinson (1973),'

“ - i ' {
bound, not unlike the description Hamilton (1968) :gave for the-

b Ty



4

vuroete Creek pvrltlc Au-Cu-/n (Ag)<depo°it' fhe strata-
ﬁ*

‘bound aspect is well- represented at Flln Flon, Hanitobe,

Kidd Creck, Ontarlo and Norénda Quebee :Ehese ores are

e

e

'epqt ally related to tJfFaeeous sedlmenta;tand are inVarL;.t

.y

ably restrle cd to the relqlc 1ntotmedlat° Fractibns of a

" . velcanic cycle,” Because of thelL prox1m1tv to volcanlc

centfes, they can be sought For by 1dent1Fy1ng the agglo~
meeates, éoarsc tuffs and subvolcanice acidic floue vhich
are all signs of Proximal volcanic centres. In this regard
the coarse bwntlae ~and tust.ldentlfleo in the v1t1n1ty of'

Ared 3) ﬂOPLh of Peter S Hlne become s1gn1|1cant

\

Most gf the depos 1ts are assoelated Wltﬁ\exhdllteo,

cnerts, iron formatlon etc., and usuallv dlshlﬂ)nal";\{Gf;nt
degrees of alterati .

ion eéspeclally in the Footuall areas, N
™~

~

In ‘the Precambrlan masshve eulfldeo, the hanginguall is oS

~.

'relatlvel) unaltered, uhile the strlnger bearing Footuall

is 31licified scr1c1tlzed “hlovit1zed or/and carbonltlznd
y v

All OF the occurrences in this metallogenlc zone Llsted'

in the table ha\e these dl”LlHC‘ sterdtvun deL eIns.,  Inp

R . r
R y

thls regard 1t 1s worthuhlle for one to remember that'
ehlorltlsatlon/hnd oerlcltlsatlon are denllﬁmdtlon reactlono,‘
with the host rock becomlng debleted in Si s K, and N, while
becoming enrtahed in Fe, Hg, dnd S (Robc;ts;l966§ Boylz 1974,
In partlcular Mg metasomatlsm 1s very prevalent and alvays
1ncreaseq as one approaches Lhe Footuall stringer ore zone.
Thls emphaqlzes the need for major and trace element dnalysis

— a
1 y 9

in geochemlcal GHBIYQlO



\ , : .

- flost ut the depodits are ¢oned, vith the upper’
~. ' : R N .

m3sseNe hoglzon being typified by pyrite-sphalerite foiloves

fer levals Ly chalvvpyrite-galena., vh.ch in turn passes’

oueq*.stliﬁqer ore zone of p)rrhoﬁite—chalcopyrite.

found' @ zoning as follous in Groete Creek:

o
- .

te : - o
Pyrite-bornite

Chalcopyrite pyrrhotlte—pyrite

Pyrite-pyrrhotite
It woulwu ﬁertainly be interestind to‘éeé what succeeds the

last zone at Groete Creek, as it is not uncommon for a,
“complete chalcopyrite-pyrrhotite association in the stringer

zones|,

Finally, the depasits fypiéally occur 1in clusters,

vith a preferred alignment ta loca! linears, as evidenced

at Noranda vhere, the 01ld Walte, tast Waite and Lake #uf ult

e
v

- deposits are aligned alorg a nortn-easterly trending Fault.

N

With thig latterkconcnrnrin mind,“ﬁhe magnetic mar
of Gﬁyand 1S presented ithiQUje 9 5 and.atte ntlon ;s‘calleda
to thé very pronounced north easter ly and’nurthue:terly

. ' n
crending lineaments. The known base metal occurrences are

presented in { iqure 8 , and the straight alignment of the

highly mineralized Groetle Cretvk, Wariri, Arému, and Peter's

Mine must be ohbserved. [t was poctulated in Thapter 6 thdL
the Jupenaam Lineamen® Uhth vaus emphabized by latﬁ rraituru
filling dolerite dykes,uwas a dcep, pervasive structure
whirh 15 directly related to the mineralisations noted at

i
-

these four lucations. : <

v
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"Flgures - S
MAP OF MINERALISATICH LocALmEs_ B

- txrenl of ond
mlnerahsa

== Tecrqmc Zones
Groera Ck . Peters Mi:ne\:l:”A
Baramita - Eclipse’ Fcll:‘ B . I

Makapa Kunbmng ---i-- -C

1- Baramita
- 2-Arakcka
3-Tassowni
4-Pipiani
"5-lanna. :
6-Yokishuru
7-Aranka
8-Hdimaralli
9-Groere Ck.
10-Wariri
i1-Peters Mine
12-Jubiies M.
13-Tsseno
14-Honeycamp
15-Eldorado
16-NMahdio
| 17-Eogle M.
1 18-Mvuruwa -
19- Moruda My

A - Pomeroon R,
8- Putareng

D- Tiger Hill

292
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It is aloo to be noted that the be"ylllum lanta—nnv
Lo . . Do *-.. , d-
“fflum mlne*dllzed Oerlol granlte lS emplaced 1n another’zone o

’-1dent1f1ed by the EeseqULbo Demerara bend Llne. alond%whlth{ggon-fff

..

'a number oF earller granltes were 1ntrud d In thlb zone V'f
_ one muet 1dent1fy the eeeentlally magnatlcallv relafed 1ron

depOSltb aL PULare”Q Fnachu, dﬂd Lhe molybdenum, CopPPr %@d' R
: . \ [

gold oF the-aClolc hypaby dlS and deeper 1nLru51veo of.,,x

R

Tvkuah,_Hone"Camp,,Itakl'H11ls,fand Omal. 'Thls‘zoneveOf—

poags rou'hly to the area oF 1nfl¢ence oF.tne?ﬁekape;d?H

Kurlbronq Shear zone nentloned in Chapter 6.

as

It is conce1vablc'*hat these m&jo“ llWCaantq~ g

represent deep fracturee Wthh have acflvated at dlfferent
P “ » . “ : et i o
tlmes and along uhlch volcanlc and/or Fumarollc emanatldns
4must'have occ&rred. Hben“these‘emenetlone encoUnter
‘reducing envibonments, eolpbides are:depoelled. .Sobseooent
reaobions on?the host rocks CauSeS;intense hvdrothermél

alteqatloné‘ thjfdet Eheulfumarollc emanatlons uould leave

a dep051t of chemlcal sedlmento,cherts etc ,‘1n its wake

1mpl chat cncrty_horlzons ShOUld‘be followed as much au
o \ . . ' . .

possible, einee they COUld cdncelvably lead'to the desired

anox)oenlc enxlronmente Whth are. typlcally found in deeper
vaters. Fernanoec 11963 Flndlngd uhlch Shou twab 4oing north
from Ka burl to the Cuyunl Rlvek, there'is-an increase in the

thlcxness of the greyuacke sedlmentary plle by .over. 2800 km
| | N & |
(1 e BOOkm at Kaburl River to 3100km “in Cuyunl River?,
Nould pOSSlbly infer that the basin vas deepest ab one \
. s . T
v’apprpached the Coyunl, hence the plethora of deposlts in
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e
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thg gnneral D%rUnl arv1m8y>not be CdlﬂC*dental -elbflp

&,

If 1n_Jact Lhe ruputure llLea ot Hood and Tyl s

,(1973) mauneth lnter;re*atlon are repreventatlve of an

‘and spatlallv rnlated

marlc—ultramarlc FOCVS whlch vere g’b]ﬁ

¢ -

the hlgh LrwN

:geochemlcal values north eaot of Umal,'take ‘on added 51gn~

R N

:1f1Lanc A drlll hole 1n the lo;atlon mFﬂLloned above la_

Sy

certalnly an 1nterest1ng proapect as the p0351b111ty of a,e

layered 1nt1u3lve must not be dlecounted

: miﬁ;. Gloete Creek i5 one: of the best dOLumented babe

metal dep081ts in Guyana, and 1ndeed 1t may be’ the most

llkely to aUC“BEd' of thé dep051*s conoldered here."

;Hahrlton (l9dB) ihpieated-that the reserves of the dep031t

,WHlﬁHFHas a.provendetfike length of 152“'m, and vhich pltchee_..

AR o : .
for 419 m, while hav1ng g mlngrallzeq vidth of 10 m at 0.6%
Cu,.-and 245 m at 0. 2% ape: -

S P 875 ,000 tons ak 0. 6% Cu

843,/)0 OUﬂLEo of Au

r.{- Average grade eF Au = 0.05% oz./ton.

112,500,000 tﬂns at 0.2% Cu
almply uslng the hlgn! ~glade coppel portlon and 1L< COﬂEalﬂ~n
AN ;

ed gold “the gross depo it value not alloulng for a recovery
FactoP PUF a dllutlon Factor, nor recoverv of any Lopper is

approxlmatel) u. S $127 mllllon aoeumlnu a gold price OF

$ SO/oz Ulth a more leallatla prlee oF LSy - $20070z .4 -

then fhe value. of the qold alone is s, $l68 mlllioh} flhis»

¥ a S =~
b

°L1g exllcmel) actraetlve, and oeaonea‘ev uorc ab uhen ane

. “
B S R

Xy



2 . .

reall es that the south vest and eastern ext

.'dep051t were not drllded out 'Knou1nu hov e

“ ¢

ens ions af the

\tens1ve these

A

wﬂyahorizons can be, thls prospect 1s the mOot i

e

'1n Guyana at the moment and should be the F

'tloh of. the propoued mlnlng corporatlon It
. ) .

'uould be to test: ths lateral extenslors and
1

hof the body, and then to proceed from thede

capatal Jt con ldGFS it"necesoary.‘ Ity

at thls stage to glve prOJected coetitigures
depend on depos1t chardcterlstlcs,'and produ

The molybdenumoccurrence at Eagle
'most 1nterest1no of the second gtoup or depo
the case of the Croete Creek deposltl its di
as uel--knoun. Descrlptuons by Anaconda Hin

Uthh carrled out exploratlon urr< in 1948,

mportant one
irst preoccupa—
s initial ‘task
ooss1ble depth
u1th moblllslng
suld te premature
‘as this will
ction. schedule.
Mountaln is the
Sltq and unlihc
mensions are not
ing Conpan)

1nd1cate that

there vas up to 28 metres of nolvbdenumminerell sation from

0.103% to 0.14% Mo,d'Later vork by Inasi: 1975

as to the contlnuatlon of the southern exten

erallz e d bouy as far as ‘the Konavarpuk Rlvbr;

the opinion that combined uith morersignific

than preserntly indicated the depos1t could

Gold still COﬂtanCo to be a major.

o

_terest'fn Guyana and appended to thisuthesis
visdaplist of the- best gold proapect" as prep
iogtcal Jurveys Department This llst ls,sl
from the orlglnal teXtﬁ;hw
'!”p*i:mfAé'oosecued'in‘tﬁe“repoctahmxkieXa

"‘”eLUVLat—alIUVLal operatlons cang bc carcied 0

expertl , whlle the hard rock uenture uould

T

\

0y

; specu;ated

sion of the min- -

Inasi isiof.~
ant gold values
become v1able.
sdurce of in-
as ApDEWdlYlQ,
ared by the, Geo~

1ghtly modlfled

L I
nder.:

uL uulng uU)uneuek

eI

probably requufe -

205



whlle stlevslno the use of alreadv

|
|

exprniorlale consultantg, and . some extérnal'funding.

Some QF o

these deoo 1ts, could fofm the basis for the mining co- oper—

atlves Jﬁ cussed in\Ch'ator 3. Id“dlly, the

of

rather ﬁ“anlngful results

al JLLQI Pluv1al dCDOaltq can be made rather

incdrpofatign

labour

skilled miners.

initial 1nvegtLgatlon af thqf

pfofn 9100818 w1th these ventures could lead to some /A‘

infénéive,

When the

deposit rEdpﬂES the deve lopmenblstggc, then théjgovcrnment

acting qn‘the-recommendation of its mine evaluators

St

be mining encineer contracted to do_tne job ) 5

kéhbuld

could:sponsor

loans at the local banks on behalf of the co—operativen

)
L3

K

reement w;th thﬂ public mlnwng corportion or’ any other

‘The co- operat}ue is of course free to enter any

1eg dl englty to carry out an) phase of itlsg operations.

Secﬁﬁdly,ugovernment's_approval offan) loan should probabLy

(.

be :cnompanied by the COﬂdlLlJn thﬂﬁ Lhe co-cpoarati

- G

o U

e

Lve 2n

arp

-

into same agreement uiLh the publuc mlning corporatlon uhlnh

'u111 overscn the government s 1nterent. ,Pha e Out prov131 ns

for the involvement of ‘the puhlic sector snouid al 0 be

incorporated,

’

the ‘co- op erative ha established the ability to

especially after the loan has been

run

repaid,‘and

>Ehe f

operat1ons inde pendentl\. The public corporation should pro-

bably adopt the rolc ofrcon sultants, and the co—Qperativefs

avcounts ohould reflect the payments to this body as Lon*ul;

tant fees. This arrangement would Frce thg public conooration

from the dov to day operations gf fho n*erprlae\ uhlle Jiving

}.

Pn*“er]"P and sklllg a nhance tn dévelop

v PN
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KMITARD CONTINENTAL SUPRACRUSTALS

JThe Kvitaro Group as shown in Table 29 153 represente

by an admixture of mela-pelites and' meta-arerites with inter-

calations of felsic volcanics. Several manganiferous and Ferru-

gincus horizons have been identified but they vere all report-

ea to bd af Very poor grades Berrannp 1977).
.+ . Several reports of jgold have been made particularly
. .. - vy N \ - ‘ -

in the Hakadanaua ane Marpuyd: farmationg, . In HalLll ulac, the

/

latter formation ho sts an 1nterest1ng gold depo01t, vhich is

the number ‘one lode ﬁold prospect in Guyana as seen from

Appendlx 14 . This® gnld seems spétially,related to‘the\late

Matudi granodiorite intrusive, and is contalned vithin a
teeply dipping mineralised set of parallel veins" in a

silicified Zohe of gver 45 m. Like similap ccey chnceg 1n

vorthern Guyana it ig highly altered and contains:Rrxtensive

o

pyrite, Uith‘acéﬁ qgv n:lcitﬁh_anA=fiﬁe,3$ricit€;arsenobyrite;
: , - )
pyrlh0t1fe and chaletpyrite. . . M
\ .
lee all the recent 1nvest1gnL,“? of this depasit,

this autihor str rongly recommends Vork at Marudi mountain.

The denosit has been defined to an extent which<?;quireé rela-

tively expénsiVe late stage exploration’effor*"](prlmarlly

drillinq).‘ Given gold prices. of dpprox1matel) U.S. $235 (at

the Eime’of wfiting) theloepOSlL is extreme l"attxq tive. It

N

-should come directly under. the FEQDOHolblllLy of the Nining

Corporatlon. Becauge there is a tremendous amount of basic

<
)

ealogic, and geoche mlcal “work to be done in. the Marudi
Formatlon and the entlrn southern Guyana area, it,is_récom—

x .
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! } '4.. ' !
mended that‘the zeoloq1cal Survey Lnltlateg ‘its Southern

Guyana vork by concudtratlnq an tAL 1arud1 Formaulon

v

start 1q with the Marudi Mountain area.

N'joint‘prdjECt is, vi"uelizeduheﬁweeh the cbfﬁ:“
oration and the Geo1oglcal Survey in the 1nt1al yearg. tbe
corpora 101 u1th rhe drllllng and the neolog¢ al surveysyb
with the geology - qeoch@mletry dround geophy31cs. The- corp—;‘
oratWOh fu»qre part¢c1pdt10n wi lll epcnd on results, uhllew
the €S ., earcontlnue 1ts wdrk in Southerm{uyana, even If a. |
dec;s¢on 1s hot made to qe ahead athMarUdi_Hountaih.
| The Kwvitaro- ehv1ronment appears -similar to the
cooper beaLlng reglono of/Dzhezkazgan predom1nantlv metapel—q
1tlc,‘meta—arent1c horizons vhich fotm host to econorlcfcbpper
dchsit:.“ JlmlLarly one can ehuloege alﬂllaxlt;es to the 7Q:
predomlnantlv Leei Zinc Sulllvan depdolts of Brltloh C?lum bia.

This ocvurrence haﬁ be en demonquated to be. connected with
I 3

exhalative emahations, and ',ie o eve\ce o Fe181C‘flouo‘anq
tuffo in the KUltaFO perhaps re1nForces the analogy More
STEU’LU'JL Lnformat¢on 15 derlnluely lequLLd eape cially w1*h

regard to the 1dent1f1catlon cf decp seated faultad surFaces

vhich must have'acted as conduits~f6r miheralising fluids;

An overall strategy vould be re COﬂndloaﬂCB stream geochemistry

for Lu, Lo, Se, ‘PbeZn, Ag, Au, As, combln d w1th detailed
qeologlc mapping in areas or interest,

The metamorphlc grade of the Ku1taJo Croup is

'essenﬁially of the amphibollflc fac1e Numerous syn-and

poetwtf tonic qranlteg, thelr 1elated peumatltee and aplites

have Leen Joeumented in the; Dampau and Marudi Tornmations

~

\QA-



i N T
o

1éspe. ally near thn contact u1!h Lhe batholl*hlc')outh

oavanna Cranlte.f'fhe se pegmatlten“are known to carr) large»: :

-jbooks of mica §arron 1965 Berrange dnd po 1b1y a ‘ /Zf'

hlgh component oF volatlles.. These Velns and pegnatltes,neﬁi

’

fSHOUld bp ‘”Ve°t103t81 FOD 90351ng t&pe uranlum depo 1t°3;“w

': sunh ae thoce occurrlng 1n Chatie001s Lake, Saskatcheuan.

| In thlS reqardlonermuqt renember thet the letaro'd
3reuetéeruo dlo Jere prvnar17y derlved From the under1v1ng
’mlgmdtltes andgranulltes of the kgnukusurface, hence-there

is -a pObSLblllty of uranium- concent;atlone in the ku1tdr

seulmenta{{ The uranlfer0u§ resmstates (euxenlte, monazlte)
l

found 1n the para autochtonons South Savanna Grdn te may
1nd1caterthat a urenlferous prou1nce ‘may have e\'sted hencle

u thC-KUl53LO rocks, could have acted as repogltorleo for thei

seme,' ln partlculan, monof801es tvpe uranlum occurrence

‘Should be soughtfopat unconformable contacLs betueen the S

‘lOUnr wwmku basement and uppcr Kuxtaro edimente speCAally f”*l«

1n the louer metamorphlc grede sectors.» In the hlgher

netamorpn;c grjde dleae, 20551ng type uranlfetuu‘ ve;nsj'Vf

N

must be looked~FOr.d

BURRO-BURRD AND KUYUWINT SHEthFACICF

In'thiswprbuinee there 1s a preponderance of A

1

’cid 1ntermed4ate VOlCBﬂlLS Wlth 1nternala 1ono_of °ha; oy

-water erenltes and pelltes._,There aré no, knoun atcounts oF
‘31gn1F1cant mlnerallsatlon 1n thls prov1nce,»neflect1np 1n

- o

’

]large part the pauc1ty of geologlcal 1nveot1gatlono in thesef

~
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*7" gf%§s; Hou We , Fron publl hed accounte r‘Lhe gdologlcal

qTSeLt Ing of the area, some- de.lnlte analoq1ee can’be made . -

ful*h ormllar mlneral bearlng areas elseuhere
g ) LN e
The maamatlc recku are represented bv aran.

';_é alkal1nc aranl*es..and their. hlgher level

'cnunterpart,, botn hypabyusa1 and e\trusrve Flous and tuF;s.\
Their hlthv dlfFerentlated nature, pervaslve Fracturlng,'
and 11tenee alt eratlon cc“Jure up - 1ngee oF the Ag eo Ni - Bl—x

As -Cu- U asooc1at10n of the. Great Beaﬂ Lake area The aasoc-

1ated snallou wvater conLlnental sherF sedrments would nold

mtne sane proopects as glscussed For the Ku1tar0 prov1nce

“above. The Pb=7n-Au as 3001at10n exhlblted at Mt Isa in Ausa\

tralia and ! 1eggen in Uret Gcrmany shou thase depo 1ta may occur
"uithr f.urrhout udgrte and fru orite. ‘Bothfo. the locarlono_l
underlaln by thls ‘Tock type 1n Guyana are well dlosected and

'-Leeannaia nae stream geocnem1 ﬁry,'ceupleJ w1th more deLalled
. - I

fls certalnly»recommended For the long term

geoloulcbuor
| .'fne'relatlvely clean Muruwaﬂorthoquartzltas are v,€
1sulated for bpeLlflC dlS usaron because 1n'bhe au}hdr's 'n;§ 
‘ODlnlOﬂ, thlc formaflon exhlblts emcelyent uranium pruspects;'
eipec1ally oF the dlecordant ’Texaa Coast Plaln Type
Baalcall), Lhesn depos 1ts are Found in marglnal marinew‘

o

_ and coautal bar sedlment° (Morton 19/8) jf?ﬁl;n'fﬂng?“n
Thl“ potentlal is be t approacwed by a’ brlef
sunfiary oF e\ploratlon gu1H es given Qy Morton (op c1t) for If

gthese deposrtc. Ba51call one looks for contlnental marglnal

. marine ,edlmenta near an‘iqneous (Felelc 1ntermed1ate or

//
[ 4 - A



metamorohlc

e
“—\ -

‘}ishould bont

'through uhl

mlorate ,e

'Wf-recuc ng\en

:?carboneceou
* The
ﬁtlty surFace
| eenecrated
, _ T
»leferentla

'talns Fe131

‘dlf”°rcnt¢at ad,, and hydrOLhermalty altered Iuokrama ’

/

Fotmatlon;

N

’jlllometer s

- base of the

ratloactlve area neac the Muruua Rlver._ The ahomaly’was not

Folioueo up
Forested ar
u1th1n many
very dlfflc
1gat10n”f
T
tione‘into
.SClﬂtlJIOﬂ
_horlzone.

sreas, Lhiu

basement PreFerde'

ain intercala ed_qhales, mudgtones dnu tuffe.A

lS 0nn the otcurrencc of permeable claotlcq,

-

ch uranlum bearlng ground vaters could have L
ventually to depo yts~load of uranlum 1n
v1ronment : cau sed elther by the pregence of

» R

S materlal or reduc1ng fumarollc emanatlons

LY

?? sz* probably go*ng to OC”UP atagﬂe uncomform—*ﬁ“

below ‘the underlylng basement if. the lattet is

by FauLts.

he Muraua unconfotmublv overlles volcanlc Fe181c

¥l

tes and sedlments of . the Hazarunl Group It con-

o’ emanatlons,tand 1t 1s overlaln by the hlghly

i

It is lso hlghl/ Fr tured An'alrbOrme'Sp@nt+m

urvey conducted by Dennlson Mlnea Ltdi, over %@e

Roralma Formatlon, ijtntlrled an anomolous

uecauee 43" Arnot (1959) tdted'ut 1s'1p a hedv11y

ea and there are no hell op er landlng alteS

N

mlles.- The appea ance or this enomaly and the

o,

ult 8CCGSSlblllt\ do not encourage Further 1nvest-,

1
\ - . . N
t is re Qmmended thdt the geochemlcal inve tiga—

the Bur*o Butro Group, be supplemented / grOund

ctrlc survevs for uranlum espectglly n the louer"

Uhenever sLLeam qeocheml stry can ig olate 00¢31ble

toulu-thcn e Fullowed'Up by olier gcuphysftal

S
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S BUrveys . graVLtY to delineate' ,any -potential Lhannels,

maqnctlcqg Llectromagnetlco, -and induced pOldFlndL}Oﬂ to

»
<

Qéaet ct=dlf5"atlon zones etc (Note that "the Texa Plaln—
Type dep031t is normally Surroynded by a pyrltlc halo)
k fzuarron (1976) reports the*présenée of. an alkaline

cumﬁlex at ‘Muri Houn‘ain in fhe oouth'oasf of . the country.

)

I't raises the p0551b111ty of carbonatlte style coleéxesf
1’v
with *h01r asQOCTated mlnerallqation of niobium, uranium,

R

rare earth minerals and copper as at Palabora in South Africa:

One must keep an eye out for such bi%uatiOﬂS in“the Ivokrama

area,_81nCL it is so spatlally connecteéd with, the Takauu

)
Graben.‘

GRﬂNiTUID-éDCKs

T These rocks are only understood in general terms,
o

el

~and 1abl° 2 lists the more ‘important directly rélated mineral-

- .
. s

isations; .In Chapter ¢, it Was emphasized .that
s.C mie of.an granltes are aurlferoug, while others are not.

The extremely late stage oné’ . the Horabiéi Granite) are

.

soatlglly related to lar ge lonic radius elements, and attempts
shou d be ‘made to 1dent1Fy them uhenever possible.,

At Putareng and Enachu magnetltn hemqtlte bodies

.\.

occur wvithin a hornblende gl’.‘qﬂOleI‘lte. The relatlonvhlp o
the upper Pomeroon specular hematlte to -the Barama Croup 1n“\l

uhlch 1t s found, and to the two-mica microcline granite is

uncertain.. The deposits arefestiméted to be tens of millions

]

'vof‘tonsrbut; vith sighificartamounts of titanium(TiOz up tao
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4% . This lafter contaminant makés the deppsité Very unat-
tractive Gumctallurglcal iron ore, becauQe the tltanlum ren-

derq iron brlrtle and therc is no known e-unomic method of
. ¢ ’

separation.

RORATHMA CRATONIC SCQUENCES

. The Roraima Stoup oF‘Flaf—lying, unmetamorphosed

rudites and pelites wvith minor jasperoia {(devitrified Fine

grained felsic tustV horizons is thought to be the source
1o

of most of the: alluv1al dlamonds in uuyana (Keats 1973, 1974°

\ \ Tt

Hovever, cqrvnnt Jirection studies by Egats (op it otoid
(l97$} seeminqu indicate that the sourcé of"the diamonds
is to the north and eact of " the Porainma rocks inAduvena and
Surinam Reid ‘op oit) dccually proposes a prnbable source 1in
kimberlités'of WGst Africa. The se dlamonds .were presumably
deposited 1n an 1ntermedlate Formaflon (eg. the Rosebel
Formaltion in Surinam) which on erosion subsequently led to
deposition i% the basal conqlone;ate° 0f the Roraima ugoup
On the contrary, Schonbergerg (1974} disputes this
thesis ‘based Qn>the spatial size’distribut;on oflthe diémonds.
Schonbefger's arqument is that the size of Venezuela's and
“Quyana's diamonds are invariably -larger than the Vest African :
types }rom which the; vere derived according to féid{s N
hybothesis. He would rather infer a more local source, ‘
and suggests a potentlal relatlonshlp betueen the dlamnndﬁv:“:“t
and dOlGllt;C ~gabbros 1n.Jlerrd Leonc, which haye been snoun E6§5g:w

related to the Cretaceous kimberlites, hence a similar situa-

tion could conceivably apply to Guyana .and Vencznela vhere

T e Ll &
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the older ‘dolorites and gabbrqs'are prominent.
lhe search’ for kimberlites ir Guyana has been

unsuccessful. FRecently Cominco of Canada through its sub-
A : ‘ . .

§idary McDame.Ltd.:which vas engaged in a diamond project,

haz reported no success in that area. THe fact that no

~

visible diamonas were even recovered from the Roraima cert-
..~ ainly leaves the problem in a highly conjecturdl state.
McDame's sperations dis;overéd that the diamonds in the

!
-

river sectlono vere aluays‘associated vith "g uell rounded

gravel, which consists of mainl uart7 with jasper and
4 J q J

N '

sandstuﬁc, an obv ous product of the Roralm Formation which

the Hazaruni'drainé” (McDame‘repdrt IS76)/ They also found

that the diamonds vere Primarily found vith a 40 km u1de
belt of the Pakaraiﬁgsa Though no kimberlites were found
they did mention the existedbe of pyrope garneﬁ in ﬁhe
’heayy mineral sulte, hencs an coviuus , though.notAconclu51vU,
inference of kimberiiiicbmakoriéls. Tﬁeﬁlndlcators used

for dizmond in Guyana are ruti le touwm11m= , limenite,
gotcoixige, Jasper\and quartz crystals{

Lover Proterozoic baqal convlomerateq of the

Huronian Sequence in the Blind Rlver Elllot Lake district,

1 "v’w

and other occurrences at Jacobina in Braz1l Tand the

\1Luaterohunu LA -Sowutn Hl{lLa hane Deem knoun Fo° a-lomg time -

- e “e o et L «m-., o w ey prs e P ES e g
L r » B , e

ad uranlum —gold metallogﬂnlc prov1ncc . Therefore, it is
-, - PR B PN . }

o thought that the Lover Proter0201c basal pebbly sands tdneS‘

and’ conglomeratews of the Roralma Group Wthh overlle uncgn-~

farmably the volcanic Flous and Dvroclaofxrq anc mpfaaedjments

»



ofe the underlying Hozaroni r‘roup uould bﬁ.oimllarly ewdoued

Dennison Mines Ltd oonducLed an’ exp101avlon progrdm

P
4

. ’-
1n 1969-1970 con51st1ng-oﬁ'an.airborn racromerrlc qurve)

and follow up ground - checks at seven of the eleven recoqnlzed
anomaloue zones {Donneretag and Arnott , 19707 Arnott l°b9)

The :esultq'of:tbe program 1nolcated that the Louer Roralma

basal conolomerates vereunqorted polymictic ins ead of the

[

uc u“llal;gomrfticufédidm¥be*§iog otrote at the locailt'e‘
‘quoted above. Seconoly, the ‘survey founo 1ron oxldes (hema~
tite) instead of pyrite (usually detrital) at the type
mlneralleed loc at 6ns. There was very lrrtle observe o guran-

ium mlnerallsatlon and the above authors attrlbuted the anom-

'

81185 to mass eFFect causéd by - hug&‘volumeo of sllghtly

uraniferous arees.-The Jurvev proved thdu the Roralma awd 1tq
- o T S L o

bascment rocks vere: urcnlfer .

Though the dbove survey did not Flnd an) urehioﬁ"

mlnerallsavlon i1t cannot be asqumed that twe potential For

economic depoolts doeo not ex1st The abeence of pPyrite or

vwalphiue‘ can -probably be expldlned by deep veatherlng vhe }

o S B e, oo e

the iran s‘a'l‘r‘id’é,sfvi.lzlq_‘ be conyerted-to hematlte ete. Oo~~l$< g

recorded; ThlS could be oF more recent parentage, qnd some.

- P . @ - “ea et b

—Lstream geocbcmlstry vould be’ e\tremely us eFul \The Roraima

outcropo over a large area, and - the presence of mature

-
w « 5

ol”gomrctlc conglomeratos with its inference of excellent

. . ‘ ‘

- Teusrking, is not teo te rul d oq,. The arca should still .
‘actlvely be considered as a8, uranium prospeet

| | S

¢ - . et C e ey R v e
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THE TAKAT! GRABEY

1
ThisTHesozoib SEdimcntarv bas rn conrarns at least
6130 m ., ,of a“rouer Hpoterr LhOIEllLLC vol anic sequence,'dv&f—

luin by the pelites and arecnites of the Takaty Forma*lon.v
v . : B

4

Combined with the highly’ Palcareouo‘uesterﬂ sectojr aﬂd*f—

T oh
O

5311 cviuenpe,bthefenvirdnmeut was‘Jcecrlbed in PhapLer 6
ae e‘shéllou—u ter uonLlnental or littoral. envrronment

. - The dloCUSSlOﬂ of such an environment in ‘the case
of the older Kwrgaro,.and Burrn ‘Burro groups 1ndlcated the

possibilities of oulr ivan-type lead-zinc dew “ite pPrimarily

on the grounds of llthology and 1nferred structures. In’

Canﬂdﬁ, VanduCU‘Ch (1958) actually places the Sullivan deposit

in a el L zone, uhrch hosts %he geerean OF the Belt-

e I

PurCeIl'Group. The 31mllar1t1es ther >fo re become striking

as far as. llthology and tecLonlc settlng are concerned. In,V'

S “D ;

.coppertab'lh the ca e oF the Keueenauan a? Mlchlgan. Houever

‘jfact5 uhat one. de 1reu of the te tonl settrng is 81mply a

source of rumarollc emana*lons,'uhoee end DrOdUCLS in the case

[, T v .

..
I

The ba alts should be con81d red as a source oF

[

theeende oult are not enerall, very si nlflcant Houever,,
@ ST 9 Y - S, _

w

;ﬁh, overlylng sed1mentary Cover ‘can be a good dep091tary For

copper sulphldes as in the Copper Nlnc Rlver Group in

~ﬁnorthwest Canada.

hA Takatu sedrmente are represented b> Jaoper occurrenceu.:

.

OA.A:
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‘CHAPTER E1GHT

o -. . . .-'. ' /‘
‘:EXTRACTION"QF”THE PUBLIC BENEFITS .

N

The host'baslc tenet hef any: webelopment pollhy 1e
the maximization of the net benenlts oi fhe bdFlOU;:lOPmS:
FOF ecunomlc act1v1ty. 1L u1ll be recuqnlzed that a:miheral
pqliéy, an indus tllal pochv or any 3 ctoral pollcv are
_intedral parts of a gederal frameuolk of gu1dellnes yhieh‘
hopefully are harmonlouelv 1nterrelat ed so that the:dvefall'
oﬁ%ective of“develdpment is achleved ’Thlq sectlan Focuseu
oh those measures uhldh can be used to. optlmlze thrdugh |
time, the net contrlbutlon of the mineral sector to nqtlonal
'obJectlvee.v It u1ll fFirs t es taplleh\the’eseentlal element°
;of ‘a natlonal mlneral pollcy Follou1ﬁg‘an enalyals.oF‘ |
‘;rent spec1flc proposals will be eualudted for the estab-
llshment oF dlfferent mlneral dexelopnent Qtrategles,.ahd
thell cffect on the ptblic sl re of the*benefits'Flowihg
ffrom the mineral sector\- B o ’ o S :\“

The basic elementg of a. nati onal DOll vA

are perhaps begt capturod in a ser' s of paper" by the'

'hf}hCanadlen Fnergy, Mlnes and Pegourceg Department (see Droletw

'51974 Buck 1963 Buck and'ElvervP970) Ulth spec1F1t ref’-
‘_erence to Guyana and underdeveloped countrles 1n generel,

‘{the moTe 1mportant and relevant elements are' | |

| ':(l) The establlshment of the lcual and 1not1tu-:

tlonal fremeuork Ulthln which both the public and privete

--.seclors. are expected.tu wvork. -Concepls such a5 lang tcnure

. security, pricing, (ﬁ306881n9 and envlronmental COHSE%VG b RN

- 308
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f'tioh'deeisibns, doqgutlc vontrol ~and employment practlrea '

®

must -be clebrly‘ et sut.

v

(ii) The-en ouragemcnt of domestlc ounerehlp and

L]

control of resource 1nduatr1e° Uhenever it 1s practlcal to

Y

do ¢ o, bcarlng-tn mind the determlnanta and hharacter%etlcs

.of mlneral ct tvity. especially with fespect to the mu‘tl—

bnatiODally-cdﬁtfolled,oiigopolietlc market structure,‘a]hdl

“the needhfor”scereeForeign—:apitel resources;_u

(iii)  The encouragement, vhenever economlc rétlon—

L

'ality_JustiFies it, of 1n reaulng ForUdrd llwkeJ domeetlc

‘mlneral baaed oct1v1ty o _'\ e : _':,
(1v) The promotlon of an 1nfraotructural netuork

that rationally serv1ces the mlneral 1ndustvy and any other
B
ecehomlc act1v1ty Uthh is complementaryvor ncutral’in use.

- . .

(v) ~The f@oterlng'qf efrltlency orlented methods L
UﬂlCh help to malntaln the 1nternat10nal competltlv eness-
Qf the nation' mlnetal 1ndustry;. |
| (Qi)' The conservatlon of mlneral fesources by

encouregtng optlmum recover) flUﬂ depo 1ts, Ulth E eon—

’comltant reduction’ 1n vaste. -, o

(vii) The prOV151on of adequate bafeguards for the
AN

env1ronment arnd health oF the lebour TOrce and. the commqnlt»

N

(viii) The promotlon of resear@h and défelopment

%;n geological; technologlcal and matketlng act 'ties,fand

the dis trlbutton of the 1nFormat10n derlved there rom.“':

s

o, , (1¥) The prOVlSLODuOf the-efv1rpnment

1 ¢

S

: tlnn and 1mprov1ng the okllLo oF the ua:k Fonce

o -

[ o.-<‘i>>- v e u . L e el e -';..J»...-.. P R

Uf a- taxin'»

5};-wvx:uxQx)t The CP&JLIUW

. \
e B O rCal v s & G W ae > e W v
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4:prlatea From lhe mlneral lnduetlv,—its-fairbshafe'of~tho

'natlonal revenue requlrements.

i » . : 3

(x1) ThE_MJHlmlLathH of foralqn dl Lrlnlndtor,

"facflons agalnst the-natlan = mlneval trade by wav of tar—lfii_fj;:
’ilffq; hpn= tg“lff barrl ‘orhqdnlnlat”atlde proceduree ‘

(kill The uertlng df fhe nced for nlneral ~-bas ed
ect1v1ty to contrlbu*e ‘to and reFlect qeneral governmental

bUClal cCOﬂOmlL, developmental ot;utbglc and aOVEfGlgnL)

> \-4 4-»‘%»’«0 v s hm,-.,oc e w0 ws
PRI _-.-4,1 - - IR A :

dynaﬁlc wev.¢w;;d$;55 LTI o e e

Lpollt.les and"goals lnfﬂ

These prlnc1ples revolve arounc the premlse that

’the mlneral endoument belodgs to the communlty, nu.ii'pannot,_ﬂj_,

B

_be overstressed ‘that the leglclated mlnlng laus m Y eFlne
qu1£¥ speLlflcally, and unequ1vocally the Pro edures Uhlch‘
/rellnqu1sh rlghts to ths source oF uealth to*priua@e or
ﬁother qua51 publlc sector Procedurally,‘thQQé’laus must-
be as 81mple as possxble, “and tbey should cont in an in-
'henent blas agalnst apeculatlon on mlnlnq rlghtd.‘ Empha51o ' :
must al°0 be placed on the fact. that the mlnlng pollcy mus&
'clearly 1nd1cate the manner in which conrllctlng inte re its
u1ll be’ resolved as this can. Contrlbute‘glgnlflcantl) to
'reduc1ng the . uncertalnty and risk attendant to an alreddyv

‘FlSkY (geologlualr undertaking. e

RENTS AND TH‘EIR D"ISPDSITIDN’ |

"h‘“'%et§OFS~ln,mOSt market economles appearg

‘”"0', N

to be-conqlbténtly FEN:




inzau

'fg{ﬁq‘accommodatrpn, R

.counf the

)

resources, and by the general conil.lcts that onFJJ”U the

regulatoryafunctinns'pf government~

8

_Wp doubt the“govern—

s

ment ag prote tor of the publlc uood must Qndértake ta

"redress whateveg productlve 1neff1c1enc185 and dlstrlbutlve

BN

P

tles- ay have bepn a connenunnce af - *he all‘encompassing

'

suéep or the 1nv101ble hand”,‘uhlle the nature,and extent

of the imperfections u1ll natuLally

SR

o~

vcleaxly made LhdL the mlnerdl lﬁdus

.__,,,_,,.. Pt e
£ N g .

'treme dl i Ultl 25 For the 1nu1 1b

.

e --,\_-f.

"conéc thém. In the prev1ou -segi

dictate the kind .and

Vdegr Q?QF governwunt nvolvement vhich Uillfbe necessary to »

ons,‘Lhe 1mpreaé}5nTisl

“n -

try mus ﬁ eltner pose ex-

le hand” qr‘itﬁis a-

unique lavs and relations nlpd.‘ TniS‘obsbruation'seems to be

mphaolved by the hl torical fact that the minnral‘induotry

has been subject to a large degree oF government 1nter—

venglon e°pec1ally w1th regpect to the regulatory Functlons

\

of government due large‘ to the- Fr

fcharanferlstlc of any natural mOﬂOp

Lound. The special tax provisiong
etc.), presumably attestto this uni
appear that the tensions must first

in the dlfferent percmptlons of pri

u1th regardo to Lhe nature of this

. ‘.-....uA.-,.y

st

.Uth legardv to the preqcrlptiona t

- P T el

LR R A

An andly31 ‘oF rent muqt ex

.-.v N o

[

;rgturn 'toathe Fagtopo o

ﬂf‘dr) bo kewp thcn ln tneir qLa
PRI P s Vouyee e .

.

S -_‘__‘_,,,._.", e oL oa . L,.-.,.

©
gn:1qung problem:*

oly, in this case nature-
{depletion clauses, bonus,

queness. It may then

l) have their origins.
va te and public agents
uniquéneés and secondly

hat u1ll be. requlred for:

e

F productlon .hat are

v o - -, e e e

uF cmplU) Lr lnducof;

p11c1tly take IRtD. agsr L

3

]separate entlty, all unto 1tself despribedey.ﬁts oun. .. v,;wlaw~“
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,théélté'move. Povértlnq t§ 3n‘dbbtrac*lon oF per»lct,
‘Lompetltlon, it is ev1dent that the ntlrc product vill be
exhausted 1F labour._capital and natural rbsourcéf q:cfv
cemﬁﬁnsated at thelr marglnal value prbducts _ leeu1¢e,

f‘ﬁlﬂbour Ulll be péld a uagé COH;lStQHt Ulth dts prndurtl—f;

'VLtv, Laplfal UllL Obtdiﬂ a»rate af Deturn consis Lant w1th

"its rlok class, and’ the natural resources;u14l retOrﬁ‘a”“

value ‘based" on 1tg loca 10nal pﬁrﬂme*ers and qual ty ;‘Euén*u'

.{l;T;ULth‘Slngflcant‘ mpPrFectlons an the mazr ket where the aaove

A
“ .

condltlons do not hold, aOﬂC part of the total pruduct tha;

'5~ls‘1n‘exc933“cf“the rstulnh-ua,lqbour, and caplt, mUst'be

\ loglcally attrlbuted to the. natural resom‘c0 . Secondly,-
.1f labour, capital and enterprise recelue “their Jpportun1t§
1ncomeo, then they u1ll noﬁ traﬂ"F er, From *hein_existing
state of emplov to’ another. The‘surplus in excess of the

coQ

'1ncome requ1red to keep labour (1nclud1ng enterprlse) andQ_:

ot

capltal in thelr Suafe of employ lb to.. be cun ldered ao:ffiyff”-L
rent, and it should be observed that it can be efFectlvely
vithdrawn without afnectlhg tne dlloujtlon oF Cactor inputs
to the activity.

In an accountinyg sense, rent is eq;al to the Cash
Flou leSs,Cépltal Recovery allowanﬁes: Theirelationship
of reat to‘profif, interest; deprecialion, receipts and
expenses are given in the folloving eqddtions:

(Cash FlOW)'{‘t‘; ;(Gross Receipts) - (Current. and
e e S Ancillary Expensas).

4(Profit) R (Cash Flou) o \Depr901atlon‘

f““'f-“(Rent) Nf}; (Ca sh FldW)‘— (Capltdl Recove ry)

e P " e .

ES
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¢ . A S - b o

(Capltal Lecdéeeylﬂ-éj \Lep GletlJn) +- (Interegt) -
(Rent{ : N ‘ ~(Pro‘l"fé.} SI E éAg% ‘
‘7?'1A;Aglbar ney (1977) p01nted out the mdrg;nal'nln;-ls
t gl;ied 5; Fhe equalliy of capltal recovery dﬂd caohflou-
hence produc1ng no rent 3 Hhen capltal fecovev/ luwsldu
”(1 e.‘eer ?,é~—* a- dong pOTlOd\ ”NA%GréZI‘SA;néHQJ beeone

the ddmlnant element . as Lne depr801atlon element becomes

correopondln]ly small., Therefere“itb equa11L) oF 1ntere&b

v -

4and proflt Jﬂ the marglnal mine will result in a ‘large profit

1ncome;st eam gven in. the abeence of. rent Thls is-a typ—
ical Featdre of slow, long duratlon act1v1t1eq spch as.

mining, end:it;ielthe;eFOLe cruelal'For one to iso?ate the‘
cdnc epte of profit and :ent when'attenpﬁing to deCLCe what

should be appropriated by.bhom_and by nou nucn.

P i R s O

SOUPC UF- PL\JT ) . , ~T ‘_”""_".,. __',5.:«--‘»‘;.-:%_""""’».

Galner-(1075, Gulu@ lur dly deac11oed the deter—f

'nlnan*s of rent and aacrlb d it to Four pr1w01pal sources,'

of uhlch tuo can be related leELtly to the unlqueness and

. . 3
Flnlt eNness of mlne“al resources uh1¢e the other tuo are
more generallzed_ca ses of market 1mperfectlons due - to

monopoly contfol; 1mperfect fore lght and to some extent

,imperfeetupOSSeSSion. The Flrst qource of rent 13 a’s tatlc

one uhere dlfferentlal net ncumes are generated by the

a

P

mlne1al redource due to leferences An.. thelr quallty, aceessr

lblllty and prox1m1Ly to a market. In'such ciréumstances;

- thke ucttcr placed depogits uill earn dpportunity incomes in



,;ex-%c‘ess:-@.f; _t.hat. »de.r'-i\'/,ed._'jbjyv_. t-hg'ié'aﬂt Favoured deO;'lt uhrch
Co T i

p—— 3 - .

’h,tatlon of a depos1t oF that type.

h The second source is due to the returns Wthh

ljspec1Fvcally derlue From exp101tatlon over. tlme of~a stock‘-r¥d'

e e

'QEfi “of Flnlte llre. ﬂrt has been ghoun 1n ths th‘ory of*produc-'“‘

‘,tl@ﬂ (Scott'l973) that such an 1ndustry could ultlmately be
.charact“rlced by 1ncreas1ng long TUun marglnal costs, hence

knoun unlts of 1nventory held . 1n the ground and sold in

I3

P the later perlod ‘at a p01nt of equallLy oF the hlgher long

run marglnal cost;and prlce Wlll obtaln ‘a supranormal

EY

return in relatlon to the hlstorlc Flndlng costs per unlt

-Wthh lS 1n Fact a rent Neturall\. thls assumes th@t,lﬂ*‘“

all perlods, al1 Factor 1nput° earn thelr opportunlt)

1ncones and that the capltal loss sufFered by the malntEn—fv'

o -
-y

ance oF an 1lL1qu&d ’nventory 15 accour‘tedxfor.,hlmnfact-~

YT Lea "." o

-Lalner 1llustrated that ehen in 51tuatlon3 oF a constancy

'of real marglnal costs,’suprancrmal paper oroflt“‘can devel—

.0p due to 1ncreas1ng money costs, as the earller establlshed

Units will be sold at the new. hlghew prlce that is coin=-

'_cldeot to . the hlgher money arglnal cost ,Houever, 1t must
‘be borne in mlnd that real proflts are not\lncreased 1nA
'lhgterms of thelr 1nvestment goods purchas1ng ouer.

The: thlrd source is’ due to the cond tlon of a . -

'monopollzed 1ndustry where a cpec1F1c 1mperfect10n»@llous
/
a surplus to be generated on account oF the prlte belng

‘con81stently greater thﬁ} marqqnal cost (_.Marglnal revenue)

e .

In ths c1rtumctan r,\the sources oF rent ale-tuo xolu, as
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e

apart_From lhe monopoly rorlts,-carllcr establlshed 1nven—s
tOrv u1ll alsofcreate‘a rent as’ descrlbed in the second

. ariee

The fourth sOurce 1s due to sudden changes in. prlces?ef

or technolog) or'other Factor external to the 1ndustry

\

uhlch Gi1l onnerate tran81en surpluses (or los ses). Behaus\

"_oF‘the1r trans1ent nature, the surpluses are beoL con51d-

iered_as qua51~1enus and may requ1re spec1ar treatment since

over me 1t is poss1ble for them to be neutrallzed by

ﬁ“?removal of the barrlers to the 1mperf?ctlon. or thay ma\ b?;-

'._DISTRIBL‘J’T-’IQN'”or RENT e -

s .‘.nt
. B

compensated For by Igsses at anether time ;5”34.

- “. s

: ..vf,a EOIVES

\ S ','H"n

;iiﬁé;éﬁpagtianlng]ﬁfwr nt bcmueethhe 1ndustry and =

1“of 00vernment) onstltutes one of the: maJor sources of the‘

e o N “ -

N~;—conrllct betueen thc two groups.f‘GaFrhey gl .}'observed

. S
that the dlSpOSlthﬂ of mine rents 1S|an Jntegral oﬂrt oF

v’

x‘a natlon s polltlcal structure” with" de01s1on° made as‘much

R

for polltlcal as For economlc reasons” . The problem is

s1mllar to that of the grantlng of a Franchlse by govcrn—
l

ment to a prlvate monopoly tp/galn the cosL advantage of

scala«'but then hav1ng to rngTate the enterprlse ‘g0 “that’

the publlc does»not suffer the hlgher prlces‘and-profit_i

. rates more pooslble to the monopoﬂlst ' In the partlcular

'case of. deh loplng countrles, Roberts

A

/'qu1te astutely

/\
[
\Cl

T

recognlzed that "the most TE's ented aspect oF prlvate enter—

P A . -

prlse 1n developlng countrles is the non functlonal

~ . - . -.
AN . T . S oot T s
SR NN _— . L
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3

appropriation.of rents by private 1nd1v1ouals 1s & soufce‘

‘,of”concern es peclally since 1t can be used as a means of -
'_accentuatlng the lmperfect ons in the credlt and FlnanClal

nerLets by provxd*ng their: approprlators ulth lou cost forms

oF inte rnal flnanc1ng Uthh may not necessatlly be compet-

‘ ltlvely deploved Gainec (l97);,hlghllghttd the Fact tnat

it ean also,be a 'source for- Further rent generation and oF

course the 1nev1taole 1ncreaslng concerttatlon in the o

oy e

. 316

'1ndustry. ‘ o Rk A o .

o e :v\.‘ O S
e % & & e ’-"',“"g. T

-

S

|
“to the uastlng netqre oF a. Flnlte mlneral stock ‘and the

"cdnCOmltant Deductlon in value of thelr asset as Justlj

'f4F1catlon 07 thelt rlght” to all or-a maJor part:of the ;;)';J

e

:rents. Thelr argumtnt 1s orten tlmes supplemented by the

.o

‘v1eu-that the hlgh cap1tal-1nten31ty and hlgh risk’ nature‘

-~
e

’of mlneral ventun constl_Jte enounh of a rationale for

rent retention;t At the‘extrpme,gto the point of.really

begging theaqueotion, some proponents in the mould of Zim-

Y

,,Advocates in thc mlneral 1ndustry thlcally rerer,.;;zglﬂ'“‘

: ‘merman uould even - clalm that the mlneral resource 1s§;alue—,

o .

‘;lESo untll the 1ndustry make it available.

Proponents of the- publlc S clalm to rents are

hi‘qu1ck to’ demonstrate that the last argument above ‘is reallyg,

'1mmaterlal and lnconsequentlal since prospectors concede

that undlscovered depos1ts ‘have value by- thelr being pre-

c'pared to pay landowners" lease bonuses and land rents, uhlle

»agreelng to share portlons oF the expected 1ncome For the

.

W

.frlght to explore qecocdly, all inputs complemcnt and

auqmenb*the value of each other vhen combinedy in productive



N

L
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activitv, thcrcfore it is nobicorrect lo;imputo the whole
product or uvutpult to oane 1nput because of notions of‘lts
;- ndlopcmaablllty \Gaffnev 1967). Thlrdly, governmont
;veources vould arque that allou1ng the aggregate value of a
7mlneral“find to pass, on to the proapcctor may result'in
lnduutrv over- 1nveatment in e\ploratlon and production at
the fronc.end, and will probabl> ellmlnate the Full value
oF'thelFind as in thc case of unregulated common property~
- résources. Rather,é}t is ecomomlc common sense to regulate
“exploration activity.by lettlng the marginal rather than’
: tne'average product call Forth ‘any Furth er effort.
Establlshlng the case for publlc'retention of
reﬂte,,acott (l97ol'asserted that all surplus value is created

Yz

"by- society's stlOﬂS with respect to the public domair,
4 - .

hence government ohOUld vlthdrau the surplus as a "benefit

.
[

tax" on 1ts behalf. Since- mlneral resources are cOnsidered
"to be the natural herltage of soc1ety, and they are subject

4

to exhbzusti en,. then the costs oF deplet oneand the sub-
/sequent depopulation and relocatlon costs nmust be
accommodated. He argued that the surplus should be retalned
and deployed by society ir activities that could provrde.
t@er forms of reproducible capilal\vhich vould compensate
for the loss ig value of the resources and the fall in |
éahdard of'living and humag‘misery created by the depleted
resource. On efficiency grounds, it cah be argued that
since the eurplus oan be .appropriated vlthout aFFectlng Qhe

b
de plov1cg of labour and” cadztal then it ehould be removed

v
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and sueject to‘scrutiny'of cempetikive'E;rket:Forces, uhilef"'
making the value judgement that government .can be trusted
equally vell to make theeé decisions, since they are ‘better
placed to dec1de on. the requi ired social and prlvate capital
mix. [Morrissectt’ 196 \‘has also argued Lhat the cos - of
dlscovcr> though sLocn;stlc can be easily separa Ee From the
re81dual value through mafket prices'", hence 1e could bev‘
eXpep sed expllc1tly 1nqteao of conrerrlng rlghts to rent.

| With respect to the dlSpOSlthﬂ of rents; Robcrts

(1967) identifies six methods Uthh ¢orrespond to dJFFerent

political structures.. These are:

/
.o

(1) Taxatlon oF ‘rent as a means of asserting nat -

1onel proppletorship.
T ,

P . P S 4 .
(ii) Promotion of labouT intensive processing

« ~

in extractive countries by domestic wvage and -

price policies.

\

(v1ii) Nnnfunetlonal rent retenL101 bv reqldenf or

~

absentee lawélordo.

(iv) 'Rent absorptloﬁ by featherbedding and

B inefficiencyi

(v) Rent absbrptien by miliﬁary and political
manoeuvres of private ownefs‘fo} pewer
acquisition. |

(vi) Totalitarian dictatorship of the Left or

]

the Right. ;

Gaffney (1967) adds a seventh alternative of leasing of

public lands. In most casesy alternatives (iii), (iv), =

(v) and (vi) are disastrgus, vhile (i) and (ii) offer

’ o . ‘.-c o a S 4 ﬂ Coizan, o
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Mbcﬁterfgﬁésiﬁiiitfeslful‘orderlv"cevelopment ,;EyEﬁfthothc,\;‘f,

option- (i1 mlght anOlde 1nth1 1enc1co,~in the special

o oY esw wn

case of surnlus labour gconoumies lt may be the course of
.actlion that best offsets the costs due to noncompetltlve N
deplcying of SC ce C%Dlt l of course, teéhniques

SOLLECTION OF gEwT
TR
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.......
s
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stablllty in polltlcal and . 1n°t1tutlonal structures exist,

uﬂd LHat the guv“rnmcnt 1 bureaucracy has dﬁs'gned tax laus

”uhlch nave bcth efF1c1encyAamd equity considerations as, of

paramount conccrns, The equity con;iderations of the tax

.

~Measures vould concern Lhemselvues Principally wiih the

distribution of the output and the returns to factor inputs

racross industry, wvhile the efficiency aspects would be

. [+
corcerned vith the effect of the tax on the static and inter-

temporal allocation of resources in the nec-clessical sense.

Considering methods of rent appropriation, one must be ever -

mindful of Gaffney's (1977) analogy of rent as the fat

vithout the lean, and that "the less of the lean one cuts

’ N

& 4
into by clumsiness, the more of the FTat e can secu-s
vithout imparing functional incentives."

>

The method of rent collection is first of all
ditectly related to-the system of mineral development em-
'ployed if in fact the system is consistent Jith rent

generatlon One can recognl7e four distinct systems of min-

eral development they belng the' ”Dlscovery Jystem” the

o

'“Leastng.System”,<the ’Loncess¢on System”'and "Government -

In the remalnlng dlSCUSSlOﬂ, 1t will be assuned that 4o
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"fuﬁ'zysECM"; - These’ o)aLems arn'not mutually exclus ive dnd

rean Béffoond oombinedvln varying degrees depending upon the
circumstance.

-t

THE CLAIMSTAKING SYSTTH 1 : ~

The method“of claimetakrng as pracrlseo in Guvana
endpeléeonerehis a, tyorcal Fomm of, the DlacoveerSyebam,*;"
uhere'rights'are appropriated aFter discovery urth the
payment of a token amount, (See Appendix 15 for -
schedule of fees and revenuee oollecte%). The entire.

-voldemof.the find accrues to the.ooerotor vhose principal
objective is maximization of ths valoe.added in nining
»{Tussing and Erickson 1969).
his system seems uell adapted for reldtlvely
<y57ﬂunexplored areas;\as the foregone rent can‘best be vieved
as an fncentlve to exploratrcn ) Houeuer, when knowledge
of the economic potential of the area 1ncreaaes, the flood
of nev entrants quickly result< in the ursolpatlon of
whatevtr potential rents'whioh may have.existeo. It has
been shown in Chapter }‘that the situation is exacerbated
by'diseconomies of scale in exploration, due to the | - s
increased competltron, smallnese of tracts and perhaps
pau01ty of funds which is so characterlstlc of the little
7clalmstaker -prospector. The qovernment'o role ie minor.ano
seems 31mply to be one of dl pute settllng, claim

',dlstrlbutlon and royalty collectlon.

Chapter 3. has alread) commented on-the Farlure of

¥

]

thls klnd of . structure to foster groutH in a Guyanese con-

S
-
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text dnd itv;u'recommond ed . that Tt must he s ed cnly aft*tbyzc

‘an ‘area is thoroughlv 1nvestlaated by che Wlneral Develop—
‘ment Un;t,‘o: in cases vhere this -Unit has no plans for
specific areas in a 5-year period. In the former case, ‘it - -

eliminates the inconvenience of claims being tied.up,
N

lv’%hite_allowing -the small prog pector “tolvork ‘in. ldentifded - - -

areaei In the lattef case it.reverts toits tradltlonal

function of prov1u1ng informatlon in unknoun or unoccupied

S8

- aréas. qhould'the.Mineral Deuelopment'Unit decide to work

..in- a specific area to whlch claims have already been

(]

3531gneo, it must ldCﬂtlfy and puollc1ze thio fact w1th the
understanding that should a large economlc prospect be found,,
the plospector uould be glven the optlons of - immediate

cumpensatlon, or to be a HBJOF partner ir a mlnlng co-oper-

atlve, er if mining is uone by the Jt ate Mining Corporation

alone, then he vould ret= in & loy1’tv 1ntereot for a speci-
.Fied period The rlght to retain a clawm should be onl}
given if actual prospection hao’been done. The current

s

requ1rement for boundary- llne clearance 1s oeflnltely &
rlnadcquate as it permlte unproductive- land use.

An interesting Feature of Lhe Guyanes Hining
regulatlons is the prov151on For the auard of ”Pcuard Claims"
to a proopector for dlscoverlng gold or prec1ouq etenes !
further than 16 kmq from any knoun depOSLte ‘ A - maximum of

5 81X reuard clalms can be issued free of charge. This seems
- to be unnecessary, and-counter productive incentiVe_scheme;\

since any nrospector would on his ovn volition attempt to

RN
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-oF persons who are flnanc1ally capable'to carry out explor— ‘

e "

PR NV
T . et e, Bl et

acqﬁlrt any ‘qround uhlch he . CanldCF° “has- potcntlal Sec-ﬂf'

ondlv,'because of the scale“of hla uperatrons, he is unable

ta bcneFlc1ally occupy theoe extra lelmS and as. argued

\

above,‘they should be ass1oned to others vho vlll conduct

1

active’ vork deflned py_ " qurred dfratlon of-uorkw"or‘° ”'

.)1!"‘9.'\)‘[‘; ,\

‘funds expended

\

vment of an Exclusive. Ekplolat | FcrnlSSLOn far relatrvaly

y
large areas (1n excess of SBO acres), to persons or groups

atlon act1v1ty They have an 1n1Llal duratlon of three'

5 . PL

.years, and can be reneued annually The rental 1s graduated

i

Ay

the value of the resource is ufknoun.

from lO¢ per acqe in the flrst three .years, to 20¢'per acre .

y !

in the Fourtn,year, and 25¢ in’ the Fifth and each'succeeding

year. The nomlnal nature of ‘the Fee in the Flrst three
years is aimed at glv1ng an explor tion 1ncen11ve, vhile

the ‘higher later values awe almed at dls(ouraglng unnec-
essary u1thdraval of the 1land from posslble productlve use.
This is an extremely good Featule ol tne plan, and coupled
v1th the requ1rement that the work muot be satistactory to’:

the Hlnlster, 1t doeo,possess adequate saFeguarda; though .

p]
1ts rent collectlon abll ty will ale)S be in doubt s-ncc

-

.

LEASING SYSZEMS

_The'Leasing.system is a more advanced form of

‘hmineraé-development vith respect to the lncrea ed role of".

W

L w ) . :
government and the pervasiveness of regulatory measures

B B TR

I
v ‘e ©.9 , St

There is, prov1slon 1h the Hlnlnq Act for- the 3381gn—
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. be eltner maxlmlzatlon or economlc rent anu government

'/" .
L3

7t,uh1ch have more romple% obJectlves. 'These obJe(tlves may ‘**:ufi

‘l .

i.revenues, allocatlve efF1c1ency, or they Pay be a. quqet of

the oovernment's flscal armament deSLQned to aFFect the

\
g

v

L] ’\
e%D
. .‘m_ .

Eou ff

-

‘the stateva twng on. the communlty's behalf attemptr to

e approprlate all rent accrulng to the resource. The le851ng

“stystem i's ‘a ‘meand’ of. appropnlatlng this . rent. by ‘the settlng

"uof a. prlce for transference of the publlcly ouned resourcesv

.-‘L. . - R .. Kl

1nto DKlvate hands o T T e
A lBSSEQ,baSlCQlly can pay For the rlght to explore o

s 3

. - and exp101t a dep051t by elther one or a comblnatlon of a

'constant yearly rent a roy alty or severance tax based on

CitHe value'of the output a»lump-sum amount sueh-as‘a lease

| R

bunUS, or‘some'Form df'ta\ tio 0N unlch may ta ke the form of

‘an 1ncome net royalty or property tax., Each of theee

28

s ;; . N . .
cts Lhe productlon declslon dlrFerentl/, and as‘

'm01°u10k; ai
. Yoo L S 3

:
'

-such has dlfferent allobatlve eFfects on the deploylng of

\
lnputs. The neutrality or allocatlve effetts of ny or thes

1n°truments uould be recognlved by thelr eFFect on marolnal

\ N
A

resources, ano the ohange, 1F any, of the return to_factor
:inpUtsiand output ~while the ‘measure uould be consloered“ -
_as successful dependlngon the obJectlves that vere set;l

| The amount a lessee pays can - be establlshed by

statute, or by competltlve bldd ‘nag ot by negotlat ons. In

“quyana, it is establlshed by statute,‘and is as follous:

20¢/acre/annum For gold 51luerfand'yaluable minerals.
. 1 ) .

Hﬁ,ﬁat onal economy The argument wa% made that”*‘v




) °Ud/aore/annum For prCClOUa stones
{Laoe/acre/annum For gold 31lver prec1ouo stones'and'

*{f”valuabie mlnerals (presumablv ba
“imetals or others)
foe/aefe/annumtfor dredrlng oF gold silver, prec1ouoy7

ELEN

e >

e T e stones and valuaehe mlnerals A e o

’J,.q_'»’p‘..mq';
/

20¢/acre/annum‘For dredglng For mlnerale

\Laua oF Guyana Chupter 65 Dl ©1973)

The true value oF the cash bonus (or any flxed lunp

;sum pa)ment) as a. rtnt—gpproprlatlne device is completely;'
-arbltrany, except the state is completely cognizant of the
,expect d value of the depOSlto ‘towvhich it ds cenferring -

.rlghts. Fhls lattel'condltlon is extremely restrictive, =

s

>31nce geologlc uncertalnty at ‘the time 6f lease acquisition

is stlll qu1te large jlf‘ houever, there are numerous.

competltors seeklng mlneral rlghts, then the introduction
- R
of a blddlng sy tem mlght allou an' eaeler quantification .of"

the amount of resource rent Slnce eompanles determine

t

1ndependentl) the prestnt value oF the deposit, the maximum

amount an)one is w1ll1ng to rorego\to obtain.those rights-

‘. ils 1ndeed a closa proxy to. Lhe resource rent.

Houever, Peterson (1977) remlnds us that flrms uould

not bid ths o

[47)

. C
L
[

]

&upected value of e't-actveven lfvthey knav
the .correct value, peeaUSe of risk, a&lr51on. Though the

bonus ¥b1dd1ng system has the 81mpllc1ty of a large lump sum

_payment 1t has the tremendouu dlsadvantage oF reduc1ng anyf,o

potential surplus beeause of the 1ncr9351ng risk to the

,
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CompBHLEb of ﬂ“Lan larqn Front—cnd paymenbo..flncre351HQ"

risk ulll naturally rnxlect 1Lself in a hlgher.Suppiy prlue

of capltﬁl uthh price u1ll al o be augmenfed as thu‘Flrma

aLtemot to recapture the: opportunlty 1ncome of the,st paid :

 over-to the government.| The fact that the banus ‘is éalf‘
cuist&duon;Lppggentvvélue bagis uith a priuéiely’ﬂetérﬁihédn
discgun£ raéeu(highéffthén‘sog;al“pateJ.wgil élso géducéi
the size of fhc bonus. HNead (1977) argbesAé<s£roAg case
.J>f§r°§hgshoggs Eidding svstem, and Suggééts cbmbiniad itlwith
- a scéled royal%y Ea&mentJﬁapd/OH,us;ng,a;phésed.bépus pay- «
ment plan to redUEE/Ehé/diéadvantages‘mentioned above.

He would, houever, concede that the element pof competition

is- essentlal to the worklng of the bonug bid system. .Such

LDmpPEJthnvla noLably sadly lacklng in Guyana and unde;—

developed countries, and is not ito be recommended, espec-

ially An vieu.of the host of geolqgica;‘and“commercial

. imp nderablés 2hat'exist.

| 7 A.yariant_of the bonué—bidding system is Llhe work;

committment bidding. 'In_thiéﬂcaSe, no-bdnus is puaid at\Ehé'
: o :

front-end, bpf rather the operator promiseé to undertake a

‘certaih_qmount‘of vork (exﬁloration, deuelopmént,‘etc.)}

The rationale for this system is that the fofegome bonus

:would be used to genéfate income which:dould contribute to

.government revenUé via rbyalﬁies and other tax measurecs,

coupled'uith the ancilliary emplqymenf, resource.éelf-

sufficiency, trade imﬁ&oveménts, etc.' Erlckson (19779 Flnds

that this system is aUD“FlOF to fhP cash-bonus system_lf
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.thedobﬁective of govcrnmcnt DOll is the nax1mlzatlon of
physrcal'output, since the amount a blddtr winll promlse to

. . \
spend will eXCGed»the aum or the cash bonus ahd the amount
“he vould have allOCgted to development of the tract under

the caah bonu°_aystem; Hovevel, if the ochctlve is max-

imizing social benefit,.the Jork comm*tment system is a

i

suboptimal solution'and~is1in-Fant'a subsidy .to ninlnqa
Viz-a=-viz other‘indugtrie;: - |

The requirement ‘of bidding,-and the competition it
llelPS are crucial to.the.system's suCCeés.'and"as“pofnted
out 1n the preceedlng sectlon on the cash bonus,'lt will not
work in an underdeveloped atmosphere, except the government
le mlndful of g1v1ng mlnlng a subsidy, then ‘'gambling on the
fact that_it cuuld'approoriate the rent if the yenture is
. successful. ‘- ’ s

Unlike bonus leaalng me thods, - royalty, severance

taxes and profit- sharing schemea 1ntroduce a degree oF T

sharing betveen the investor and theustate. These puyments

v 14

that are.conoitional to the level ot.production;or-lncume
are in 'effect a form of government insurance which will
reduce the soCial velfare loss which would result from risk
aversion on the part oF the inveetor.‘ Presumablyv Flrma
will. allocate capltal more eff1c1ently (1n exploratlon,
development and productlon) hence government rTevenues could
ccnceivably be hlgher. This is, ‘howvever, counterbalanced

by the fact that a royaltv based on gross or unit value, and

a vearly rent all contribute to lncrease the mar: lnal coat
3 Y

‘o . .. * -
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(Hiage ggg;gaslmﬁ net price) of the operatlon while

exacerp batlnq the tendehcy For hlqh gradlng and clooure of.“

A

marglﬁal mlnea. .

AN

Either of these measures or a cpmbinatioh of them
'can'oc-usedrto,effeot appropriatiun'of rent with alloeative
ef{eccts on facto*'\nputo_aﬁd lntertempuril productlve output

arjner (1967 argued Tiks Gray f19l&) HerF1ndahl (l967),and
l
Vlckrev &196/), that they are lnerFLClenL redistributieon

1natrument° because oF thelr non neutral efFects on efflc—

iency .

The obvious preference is for spec1f1c tools that

are de81ghed for redlstrlbutlon, vhile usrng measures such -
as an ad. valoremqrovalty, whlch has a relatlvely neutral

effect on resource allocaﬁion, as a means of appropriating

-

the rent. .In'this regard, Viclkrew (1Q67l SpGlelC”ll) ex-

pressed a preference for an ad valorem royalty on an 1n 81tu

L)

alun as there are some non-ne utral er«ecta, though mlnor,,

Y : ! K

SSSOLlaLed Ulth an ~ad- valorem tax oh reallzed value beeause

a tax based Onbrealized reht ls_always_shiftable. Houever,
the major problem with such a base is obviously the_uifflculty
of assesslng in-situ values. Tf these‘valueevcan be
@pproximated, then this base approaches an excess prbflts

tax vhich is calculated by the" expensing of labour mater-—

lals, and a return on phy51cal capital 1nvested in explor—

“ation nd developmcnt from the Future/groas .Teee pts.,~Athg

—_— " j

these llnea,.Gaffney (l967) suggested that a tax/lev1ed as

——

an annurLS vhose VQlU“‘lg thc proocpt valuc of ﬁhe depo it
Lo /

ry



"ftlmea the ta\ ratc u1ll be neutral as’ to dquOVEFy as‘uell

as productlon. JUf course, the level ofr 0ubput prlces and

U

hence lncome are ver) uncertoln, hence leFlcultles may -arise

o in nomputatlon. McDonald (1967) and Steele (1967) advocJted

cl'the use oF a value. added taw cssentlally of the cons umptlon‘“-

3

Vtype as a means of approprlatlno rent, because of its rel—
‘ ' &
atlve neutrallty esoec1allv where supply elastlcltles are
‘Smoll Thls>tax.base-i; comprized oF total"r:1c1ve from.. . .
,Tproduct sales minus purchases of naterlals, minus. purcha es

' oF new deprec1able assets, but u1th no. deductlon ror deprec-r
1atlon, hence 1n1err1nq that 1mmed1aLe expen31ng should '
‘occur. ThlS latter prov131on of course may - be qu1te unac—

ptable because of the potentlally long tax holldays that

may result

A flat rate corporate 1ncome tax that attempts.to
malntaln equallty of treatnent oF all Lndustrles regardless‘
of - thelr risk class'u1ll be, extremely burccnsome on hlghsy
riSk, capltal lntenelve progects, such as ;lning. ‘Houever;)kA
expersing- of varlous sorts at the front end ‘can reduce tnls
burden; but 1t must be recognllej that' 1ncreas1ng the amount
. and, klnd of expensing prev1s1ons such as depletlon'leaves e
room tor 1ncreasrng‘thc ahl. b'llty of the base, hence
.uhat mlsallocatlons may have been averted 1nter 1ndustry
w1se, may uell appear in the 1ndustry 1tsclf over time.

The flat rate corporate 1ncome tax has the added dlsadvan—4'

tage in that 1t doea not discriminate between 1ncome to

.labour and capital as oppoced to income to re ources—.i
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fcconomlc rcnt The FacL that all expenses are deductlbleu“‘
(albert over a. varlable tlme Frame does create some room.
for overmotlvatlon oF exploratlon, uhlle Lt typlcally
Favours 1a de ronCerns uhlch have other sources oF 1ncome

-from Uthh losae° can be urltten ofF in Lhe current perrod

Lf_thc expen31ng is *mmedlate.‘ amaller marglnal firme can

1.

be theoretlcellv ellmlnated From the indus try by unFa{ourable'llﬁl

current e endltures,iand they canoot approprlate thls bene—w
fit'For uant of other 1ncome agalnst uhach they could.>

expense. it.. r o .
1

: 'Though tax neutramlty and 1tn 1nplltatlon of
equallty of treatment oF all Factors may be a de31rable
.‘p071cy, Gaffney kl967) taklng a rather reallstlc stand

o

as serted tnar non neutral tax pOllCleb may Le more desrrable,
v_than neutral ones in 81tuatlons uhere market 1mperfectlons
;'etc;; are to be reduced '-For example, a property tax
thouqh it tends to- 1ncr°ase current costs and. 1ncrease the
depletlonary tendencies oF the flrm, also has the effect -

of restrlctlpg the practlce of holdlng excess resource“

“thus reduc1ng monopoly tend nc1es | It ues shown earller

that a conpet1t1vely determlned cash bonu° haS the same:‘~
deffect; The depletlonary tenden01es ulll be reduced by. the _-%4
bfact that property taxes are generally capltallzed 1nto louer
net prlces, while 1F mlne 1mprovements are- expensed then

there 1s hardly as great .an 1ncent1Ve

.
%

to increase capacity

as quickly . Houever any deplctlonar' attempts-considered
Y Y m

e\ccu31vo can be countered by a countcrvailing depletion tax

SCRVEEN

based. an tne useracost concept. such a como;nation can be



'.qulte eFFectlve espec1ally 1F thS nodlrled property tax'f

:chat expenses dEVEIOmeHLVEXpeﬂdltUFe is based .on. the ln_,,h

>81tu values. T

. - - -
[ R ) . .

These 1n SlLU values are obv1ously ‘unknown" in the
»pre exploratlon stage, hence they cannot be called on to'

gu1de the government 1n establlsnlng the rents that should

g | .

be appropraated In deVeloped market economles, where more'

.1nFormat10n 1s generallv avallable and in vhlch equity and‘

N

recently debt—flnanclng i's so prevalent the assesSed'valuesf‘

!

for stock or eredlt purposes can be used by a taxing auth-

orltv as a gu1de to in- 51tu values; u1th prov1slons belng

made For per1od1c reassessment as more 1nFormatlon becomes

avallable. ;ThlS form of modlfled property tax has the ad-:.

1

'base Ulth Favourable 1nFormatlon on a property and deoreases

1t with unfavourabfg 1nfornatlon. ’It also engenders an_-

element of risk sharlng betveen the government as leasor and

S

the taxpayer as the” lessee. It aFFects marglnal resources

anlyAslightly, yhile tar-ng Fra il/ non~ente pr»"’na /';‘

absentee landlords uho aTe a dlstlnct Feature 1n under—

'{developed countries. Dne other maJor advantage empha31zed

- R

'by Gaffney 1s the ablllty oF such a tax- to promote compet—

1t10n because of itg~ burdensome lnc1dence on’. unused hoarded

T330

'Vantage of belng neutral to’ exploration, as 1t 1ncreases the

deposlts,‘and %pe resultlng reductlon in the lease prlces that

I .
vould. occur on thelr release.‘ The reSUltlng reduced'oredit

base of the large mlneral holders vould then allow greater

access of small-Flrms to scarce capital, and:unlike-the‘inf <

) come'tax;‘it treats All firme equéllY- . . . )

>

<

.
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. . One cannot nelp observino ;:iﬁ/kﬁe\QPove measures
aimed at apofopriating resource re in the beasing‘System, -

N\ . , . :
assume a._ tremendous degree of phistication, knoul dge and®

strenqth on the part of the/grate apparatus, coupled wrth a

)
1
large number of oomog;;Zors for~lease righrs in an~oconomy

that%hes a/geii/oev loped capltal market These features
obv1ousl; do nﬁt exist in an Unoerdeveloped economy, .and
hence the'policy'instruments in their formy descrlbed may
be hlGhly 1n3pplicable. For the underdeveloped cduntrJ, o

therefore a tax1ng system must be Found .whiech maximizes rent

available for “taxation, dnd whlch will offset the ignorance

"of the government vith respect to’ the geoLoglcal and

“. !

’commerc1al parameters, while' et the .same time affprding the

: .government the opportunltv to meanlngfully attract capltal

resources at reasoneble terms. The Concessioft System and the
system of complete government'controllhave evolved to fullfil
this-need,; but in rkcent years a Resource Rent Tax which .

resembles an excess-profit tax has surfaced (Garnaut and

Ros$8 1977), and is preonent with possibilities for the

‘underdeveloped country

e
The Resource Rent Tax. (RRT) as )Lopooed by Garnaut’

and Ross_(l9;5 1917) is bu1lt on the assumpilonq that

(i) ) Companies inveetment patterns depend on a
"baec level of eFLer—rax return on inveetmeni

(ii) Investors are risk-averee. .

?(lll) Government is not subject to risk aversion
e

over its revenue from resource projects, and

is instead, simply concerned with maximizing
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expected value ‘of revenue. ., -, T
(iv) There is no effective competitign for mineral
. - N X 1
rights,

,

éasieéllv, the PRT is a ‘company 1ncome tax w1tn no
deduetlons for interest paymcnts 1mmed1ate and total .
deductlon for capital expenses, with unllmlted carnylng
Foruard oF losses adequately dlscounted Houevep, after*a_
threohold level of return to 1nveetment (eddal to the Supplx'
. ar,
price of investment) is reaehed the” marglnal tax rate is.
much higher thapn For normal company taxee The supply price
of ineeetment.mhlch naturally'depends on general lending
and borrowing rates, degree of . expected rlsk vand o t
1nvestors pattern of risk everglon, has been found histor-
ically to. be abdpt 15% to 18% .in underdsvcloped countrlee
during the late 60's_end 70 ‘e:(HJkesell 1975). .,The assess-
ment of RRT is based an annual net assessable receipts
(i;éﬁ assessdable receipts - payme nts)lfrom the beginning
of e%penditdre on tne project. The asse sabl receipts‘
differ slightly trom standard accouniing form in that trey
do not include anj loans to the_compény nor receipt of
interest and dividends, ‘nor is a posrtlve change in inven-
tdry included Payments are for serv1ces rendered in the
“ncountlng period and do not 1nclude repayment of loans,

1nterest d1v1dends, bonus issues and prov1 ion of capital.

,Exploratlon expenses are counted as a' coqt to the pperation.

Using the supply price df investment as the discount
rate:_the first appearance of.a pos 1t£ye net present value

constitute the Lax basze vhich cun be taxed at a high rate

r

I
>



333
of Lax.“”It.is immediately obvious that the RRT is tantam-
hbunt tola 7eng.ﬁ%x‘rafe ub to the time of recdvéry of capi-
tal, énd in f{act this initiai period.is in every vay a tax- 
holiday, uhlch could be embar8381nqlv lonq, whlle the tagx
basc could be qguite 1rrngﬁlar dupendln on markepﬂpatterns,
and output.  These Features can be eliminated by'cémbining“
the RRT vith a normalieorporate income tax, or a royalty (ad
valorem prprerably) Uhth w1ll be deductibie FoL RRT pur-

poses TQ? eFFect wvould therefore be to guarantce the inves-

tor his 1n>‘stment, wvhile the government startF collecting

some revenues in the initial years, which revenues wiil
increase significantly as a proportion of the tavaase, as
scon as ﬁhé threshold supply price of.investment is met,
Alternatively, the.initial threshold return on investment
can be louered. and other“graduated levéls of marginal tax
correspondi ngly adJusted to ensure that the 1nvestment is
ouarnnteed "

The government does assume a large part of the risk
bv permlttlng the investor his return on 1nveotment al an
early stagg, but oF all the tax'measures, it gqes'furtbest
in instilling confidencé, and risk reduction on the part of
/

e company, which will translate these lover risks into

. . B
a lover 'supply price of investment, wvhich will in turn

mean quicker‘returnsAto_the tax authgrity. Exposltl taxes
based on the gctual income stream generate large uncer-
Jtainties, and a definite deterrent if fofeign investment
is to be solicited. The fact that the RRT is based on
reveaied profitability prevents the company %rom exploiting

v
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the.governnent's relativewionoronce."As Garnaut and Rbos
(l977l observed the PRT only requ1res an. esvevsnent of. the
supply grlce of 1nveotmont by the govtrnment whlle the OLher
.forms oF rent aporoprlatlon, qu1res government knowledge ot
on. both the probablllty distribution of costs, prices’and
supply prlce oF 1nvestment Hovever, one must agreeﬁdlth
Mead (1977) and Genkins (1977) that even thodgh‘the investors
return iS'éecure,,the incentive foerthting og:tax burden
. 1ncreases with’ Qhe hlgher marginal tax rates as requ1red by
the RRT.  This would requ1re greater vlgllance by the
government in thé accountlng,practlces of the‘enterprlse,
so that.transfer prlcing; etc., cén'be controlled.
It must also be observed ‘that the clear preference
of the Guyana Government For Joint-ventures can vVery easily
be accommodated in the RRT approach. In_fact, it is a Mmore
desirable arrennemenL Trom the wdves et s ostandnaint
since the lﬂlLlal threshold supply prlce of investment is
”eppllcable to the company crea ted by the partnershlp of the
two partles. Defined in this nanner, the state thtrerore
shareo in the revenues of the project From the flrst year
of operatlon ’The prlvate 1nvestor is still guaranteed hlS‘
supply price of investment, but 1t‘1s over a longer time |
Frame.‘ In other words, the first threshold after vhlgp a
tax base is created relates to the entire JOlﬂt venture
company. .The second graduated threshold above vhich the
tax level increases can be 1dentlfled with the point at whlch
the company has achleved its entire supply prlce of “invest-

“ ¢
ment.  After this point, higher tax levels can be inotituted.



In thls uay, boch partles derlve some benerlts throughout

N

‘the mining operatlon.'

Gaffnev (19’“) refeerd to ‘an lﬂtElE tlng phcnomcnon'

o

S
333001ated with an income tax on reallzed economlc rent whlch

pnobably,ls of much greater'31gn1f1cance.tHan he“attributed”

to it;: He dEQCPled the Lremendous disincentive caused by

. ,
the conver31on or cash 1ncome into psy&hlc income b) the :

\

taxpayer, vho becomes undermotlvated because he sees a

large part of "hls 1ncome” even.though it is economic rent,

)

belng w1thdraun. “In common terms, he sees hlmoelf as the
goosc that lalu ~the golden egg which vas ruthlessly taken"
avay. From him. 'Naturally, the operator chooses to dis- {_

i . . .
regard the fact that the terms of his survile (via complete
. . 2

- [

and immediate expensing)thave been~oompletely guafanteed,
albeit perhaps even more eo than hi3 less fortunate kin.
Uhatever its origin, this psychic inoome is a formidable
force wvith vhich to tight and it almost appeate that it.nust
be explicitli accommodated gn_the form of aAviSible allqw-'

ance 1n order that no demotivation occurs., ”heLh’r it. qun

_be glven a physical Form is a subject for reoearch Uthh

‘hgraduated series of thresholds can be used to effect tﬁe' N\

will take its toll of resources and time. = : fw: \,

4 , .
In- Garnaut;and Ross's (1975, 1977) proposal, a A

ehering of economic rent between the state and the investor.
The first threshold is the supply price of investment while
all'others are rent‘eharing devicﬁs,'above Uthh the". marglnak

tax rate increases. The total tax Tate vas arbltrarllv

suyge Leu ‘at ubout 80% to 85%, wvhich Figures Mead (1977) .

N
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' . |
contend uili lead to denotivation;'ffhe problem islolearly
. to quantlfy the portlon of psychlc income which the operator
‘ is prepared to Forego before. he beuomes unde;motlvated to | -

ar.

nproduce.: It is here suggested that one . parameter that could )

be used can be achleved by asklng the questlon ”Hhat would

N
-, \

the 1nvestor have 1ost 1;‘the dopo it 'was not comner01ally

ANY

prof1table°" The ariswer is clear’y, hlS exploratlon Funds.ﬁ' -

It may not befarfetched to suggest Lhat the Fear oF the’loss.

L»ﬂ,

of thlS amount might be. the maJor source oF the ps )Cth
‘income effect Now, after the investor has attalned his ;t
Flrst threshold (= supoty pr;ce of 1nvestment tncludino
explorat;on costs), then the maroinal'tax rate?can be‘adjusted
to the higher level Uthh permits the sharlng of ‘the rent

in such a proportlon that the absolute value of the explora—

tion expendlture, upploprlat ly dWSPounted with ‘the time- ot

-appearance of a surplus: as the nev tlme reference, can be

wrltten ofF over the remaining 1if e‘of the mine »- 0% to some
perlod uhere the paréles 1nvolved may opt-fpr a dlfferent
form of arrangement such -as state management with licence
fees, management contraots, or complete state\ownership. |

| . : ,

The oroposal has"the_advantage of exoiicitly lden-

tifying a sum which is in effect a risk premium, and it will

cdnsequently increase the government's'ability to encourage

the investor to  use a lower supply price of- 1nvestment
Secondly,. it clearly sets the "bottom line" while accountlng
for the rather nebulous psychlc income. It prov1des a basis

for more explorat10n,act1v1ty,‘uhile any tenderncy at ovyer-

;exploration can be countered by the government setling.a



'ceJllng on ‘hc allouable exploratlon leﬂel in any given'

f’

N !
tine perloﬁ. It also Temoves. the 3rb1trar1ne ss of Lany glven

marglnal tax rate Uthh uould be Oubject to a plethOLa of

v

1nterpretat10ns,.and hence demands and counter demands.

One oF the basln Factor° that set mlneral resourc .
U

aparf from other forms of r‘apital is the Fact that depletlon

ocCurs throuqh use. Thls depletlon 1anlves a.real cost to

! '
the owners in terma of the phydlcal amount of mlneral erd

Supy, éﬁﬁ tax pollcv has attempted to reflect this leFerence

throuqh provisions that have been . made From tlme to time.

It SﬂOUld‘bE_EbCOgﬂlled, houever, that depletion as
recognized 'by Gray (1914) and later refined by Herfindahl
(1967) should be construed as “the loae of Future rent = .7
caused by realizing peeﬁent\rent”, hence any.deductions.in

the cutfent period ftt?depletion ehould teflectia‘valuc |
discounted over the life of the'mine. With long life as
expressed by’reserve/output‘ratios that are as large as

wae indicated es oeeratite In e mine:;l industry, it is

pOSSlble that the true dlscounted value of extracted ore

would be negllglble. It is only in the case where

'exhauatlon ig 1mm1nent that spot values would be equal to

the depieted portlo§ hence pr0per practice wduld dictate

that the deductlon from current 1ncome should reflect this

reduced value. This Feature of corporate 1nane tax has

been one of the major areas where the 1nduqtry has. been '
undeservably favourably treated as current practice allows | !
a deJletlon allowance based on elthcr .a percentage of r%allzed

gross Or‘net.valuee, or on costsg anurred; concepls Uthh-’

4
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\
 have absolutely no relaticnship to deLleOH, hut rather
can be construedlas an outrlght subsld}

| The conventlonal use of the term depletion allow—r
ance whether earned”'as rncCaFada or ﬁautomatic” as in the
U.S. has been en unfortunate use oF terms, when the expressed”
mOLlUE of the allouance 1s to facilitate qulok write-of f of
capital. ” Even though tax Prov181ons permit expensing of
capital_(lncludlng exploratlon costs)g the mineral 1ndustry
lhas tradltlonallv Justified thelr right to deplethn
allouance based on the ultlmate exhaustlblllty of the deposlt
though not subgectlng themselves to the true ecorowlc
ramlflcatlons oF the term. |

. If one can cOnoeive‘ef mineral rights as being the

‘exclusive preserve oF_thetstate which in turn grants only
oroductlon rlghb to the prlvate concern, a strong case can‘
bn made for the state to derlve an allouance for depletion
based on the dlSCOunted value of the currentgproduotion over
the remalnlog llfe of the mlne. In the cese of Buvana and
the maJorlty oﬁvetete"' the mining enterprlqt £easc Con~- ‘,f;ﬁp'
,tract is' more reFlectlve of productloh rlghts as all
resources in the country are vested ao,of rlght in the state
apparatus.l Slmply put, ounershlp of- the resource rest
1nallenably u1th the state, uhlle ownershlp of the produc-

. J .
tan is vested ify the mlnlng enterprlse.

CONCESSION SYSTEMS .

The Concession System of mineral management is

essentiaily a package (contract) on rentvsharing betveen



the government as landlord and the investor, involving

exploration, development, and sometlmes productiony with =

B Z S

stipulations conebrnlng 1nfrascructure. eleoyment
obJecklvps and the myriad of concerns in a developmenc pro-
gramme. It is typlcally employed by che uhdcrdeveloped,
couhtry w%ere bottlenecks in factoc_supply are common,hénd
compeﬂition For.mineralhmjghts.non-existent.

ﬁfhe Concession System;'asvpointed out by Tussing *
"and Erickson‘(l969), makes‘the'fewést deﬁands on the
'surrounding.economic system, but makes'grcat decands on fhe‘
aODhlStlcathﬂ and technlcal capabllvtles of the ‘government
1n the ba“galnlng and 1mplementatlon atages It lacks a
pre c1oe‘mcaéure of 'success which ls‘lnvarlably'assesse Ag
terms of a nebulous %maxlmum contributioc‘to eccnomic
development”.‘ It should be stnﬁssed thac mlneral sectoral
responsibility: and success should loglcally be gu1ded by
the maximization oF net revenues aFter alloving For the
“cost that are necessary to the_dperationu In this regarq;
infrastructufélvcosfs tHat arc necessary&%or the operations
mugﬁ be charged against the operation vhile any SPULs
ohOUld Justify its EXloLGHCE ratlonally. One cannot loée_
sight of the Fact~that requiring the conéeséionaire to

build a road, a Processing plant, or schools, may be dJood

but that it might not be the most efficient vay. With these

reservations in mind, theg-concession system may be a likely
alternative to thé5RkT, vhich seems. superior on efficiency

Jgrounds.’

334
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GOVERNMENT - SRUN SYSTEH & o | ' B ;
- we o & \
The government—run Syetem has been commented on in

\: !

various aeCthnS of Chapters 3. Qandwparticuiarly Chapter

+.2, where the options open to

RS A- T

_were con51de£ed

Thls section acto as a summary\eﬁ&thog@’V1nvs vhlle it

el -

“'we introduces the ratlonale for direct’ 3bvepnmen%,pre ence.
The ather three systems descrlbed“varled in the

amount arid kind of 1nvolvement by gevernment in mineral

activity,' The claimstaking system requiredﬂthe leastﬁémdunt

ef governmnent Presence, whlch Vas. essentially of a dispute o

settling dnd'rent col1ect1ng fole. The various leesinq and;

concession systems required a greater degree |of government

1 5 .

1nvolvement as the 1egulatory controls evolved to Fulflll

-more sophisticated obJectlves., The three é)stens empha—

sized same deg'ee of partnerhhrp between the state and the A

private concerne, vhile this final organlzatlonal form

lempnas;zesWno role for the private seetor. o | -
The point is often made that'eince mineral explor-

ation and development are pervadee by externalities, scale

economies,‘and high—riék: then privete production must by

defin{tion be'inetficient (Waverman 1977)-. It“is further

argueevthat éince-government.can pool risks across all tax;

payers, hence becoming more risk neetral then a prlma

facie case is developed for government 1nvolvement When

these factors are added to the social functions which cannet'

be met by private'Owntrship, then this involvement_should

| be one of public ounership,

The argument sounds fine whe'n left in a vacuunm



mujune:mcéphsLhcrather'questivnablé assumptions oF tlsk‘

‘ N

.neutrality. .Hovever noble ;ts intent, the cap;tal
lnL“nSlji; ollqopol) domlnaged realities oF the mlnnral B
,Jnduetr» cannot be 1gndp€g. Underdeveloped countrles, Like
Cuyana; have'oeen bhodm to Le chalacterlzed by a deFl01enC)
@f capital,t,kllls, and tec hnlqueq. The Flnanco rololﬂé
capabilitiee of the'amally underdeveloped state is 1ndeedvﬁ
quite limited and .even when it comea,’ft is normally
project opec1f1c vlth a multltude of CDndlthﬂS attached

. If the arqument For government ~Tun operations
is an argument for small scale developments vith limited
tinancial needs, then it is certainly feaalale and to be o
emcgpfaqed.’ However, if medlum and large- s;ale ptOJecta"‘
are to be CUnLenplaLed the government is beat advised

'to seek the paltnershlp agreenenta, vhich make the least

dtnandp an 1ts llmlted resources. Effort should be placed

1nto as urlnq that the government recelvea .2 Falr bargaln
rather than burdening it with all the‘rlsk taklng

Guyana is fortunate in hav1ng a”well developed :
bauxite sector vhich should nov be playing a greater’role
in overall mineral development. The areas for thls.involves
ment wvere identified in Chapter 3, ard }t is toxbe noted that
the scale of operations originally planned for the mining
f.corporation are initially relatively small, since Goyminets
carrying capacity for projects is also quite small. Should
latge mineral devekopments be contemplated, thenrealities

N

and reason vould suggest that partnership is the course to
L 4

follow. = . _ | »



° : CHAPTER NINE

§J_MARX¢_£QN§LQ_10NS, AND REFOMME_DATIONS
N\

The establlshment oF the potentlal oontrlbutlon

&
R
of the non- baUXlte mlnlng settor to Future development

-

S in Fuvqna vas one of the pr1nc1pal obJectlteu of thls study
Chaoters 81¥ and seuen flrst attempted to establlsh the
potentlal presence of base-~ metal dep031ts, uhlch were to

I

"constitute the major focus of the. the51s in terms of the

COﬂdlthﬂS whlch vere necessaf;ﬁjam thelr .exploration and

-

exp101tatlon.

R . In chepter six, @ complete review of the Guya—
nese geology and llthostratlgraphy wﬁ% attempted and a.

" nev g‘DloglCdl map (Figure 77, produced Slgnlflcant
changes from the prov1ﬁlonal map of Guyana \HcConnell 1962)
include -the 1ncorporat10n of the geology of Southern Guyana,

and the redeslqnatlon of the ’Barana—Mazarun1 Assemblage

of Cetone 1l (1962) as the Barama Mezarunl Supergroup

ihe latter redes. ination was performed Lo establish the

integrity of the »greenstone—style environment vhich is

present in the northern basin of Cuyaha. The rev1eu also

v,

F801lltated an appre~iation for the fact that the Barama—

N

3
Mazarunl Supergroup of Northern Guyana ‘and the Kwvitaro

:f Group of Southern “uyana 31mply represent products of normal
:/v,bc31nal SedlmGﬂLJtion, with the former being af nearshore
\ ' ; e

marine orini . and the latter oF-an 8plCOﬂtlnental orlgln.
Therefore, given the petrogenetlc settlng, theoret;c meta}eff

logenic modelling then becomes p0551b1e. This helps: tdt'f

342 : nﬁ.”-'j ._34
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remove the p ycholoq1cal barrier oF twm!preViously
iaccepted tectonic break which was alluded to in the /-

vntroouction to that chapter.

' Speoifioally, this theSio identifies three major

. w . .
,‘stroctural zaines uhicn are interpreted as maJor areas of

deep@&eted crustal dislooation in Northern Guyana. It'is

. ’ ' L)
.further sugqested that mantle material might have been

+tapped in these tectonlc zones, thereFore resulting in the
S
ObVlOUS alignment of mineral Qccurrences and geoohemical

enomalies The three areas are: o .. ;
| (i‘)'. R N vGr'oete ‘Cree‘k - Peters Mine ‘Z';one,,l
(ii) Thefmakapa ~ Kurihrono 2oﬁé;'
._(iii) The Barami%é - Eolipse Falls Zone.

»

The search for base;metal deposits then should 1nvolve
relatively intensive vark in these three zones, since the

probability of occurrence of 'a source for the minerdls, a .
: I

-host for their eventual" deposition, and the quUerd tec-
vtonic DreParation a?e_greateSt. ' f?.c-

" *

Punvassee (1970) and Hamilton (1968 197b5rhave_

documented the relative success of conUentionaljgeochehicgl

5 |

methaods in_deFining mineralized areas. Havever, a Significant

1

proportion of{‘he geochemical work was not properly supple~4

. mented by géplogical leads. In gartioular, the experience

< .7- 3

,ﬁiof Hamiltaon (19¢8) at Groete Creek can be sited as a case



i)

field costg can be reduced

R .
v

T~

uhere geochemlstrv by 1t elf'lo‘pOWLrlesd in dellneatlon oF'
potentlal ore bodlee. Hls structural anoly31s ahd geologlc

deduc Llpno have lndloated the DO“SlbllltlEb of extenelon_

.oF the - Groete Creek ore zone whlch is dlsplaoed by horth-r

{ -

south normal Faults.< In partloular ‘the leada affomded

by exten51ve carbonaceous, and. therty horlzone ehould be

_'rolloued guite closely For reasons already dloCUSSEd
5

Baee mebal mlnerallsatlon of the m8851ve and‘
dlssemlnated.types are dlStlnCt pOSSlbllltleS 1n the green-.
cone belt oF Guyana, It 1s up to the geoluglCdl surveys‘

to plan‘a systematlc program of geologlc geophyaltal and

geochemloal work ‘to find these bodles, bearlhg in mlnd that

it is the quallty of the work‘uhlch w1ll be the maJor Factor
e

in the succesq of the eFFort g ﬁ,

Phaoe I of such a'program ahould 1nvolve satura—

D

P

vA-thn geologlcal mapping of the zones 1dentlfled abave.

Eg

'At the eame tlme, geochgﬁ&ldf%sampllng in areas not already

.'tovered wlthln the zone should be doneg so that theé ‘reQional,

6

geocht“letry of the dreu ;odm be deFlned;'and poooible dig-

placed anomolies (due toafﬁultlng,etc )can be ldentlfled

The geologloal maporpg uould pr1001pall stress the 1dent1—

| el

Tlcatloo of features,' uch as alteratloh patterns proxlmal

-

vodéanlo eJectamata etc s whlct have conelstently been ; }'

~identified in 31mllar metallogenlc terralns It ehould be

A

stressed that whatever sample® are available in Georgetown

should be thoroughly analy.ed with this bias, so that actUal

[
. v

e




. Work should be initifted in the c“r_oete Creek-

>eter'3 Mine area, since it represento the best current

\ .

proqpect in terms oF paotential mlnerallsatlon and access-~

1b111ty. At the same tlme, it complements and preceedes
. it .
«+ . the act1v1t1es of the state corporatlon Wthh ‘should be

I

engaq1ng in actlve drllllng at Groete Creek as recommended

7/1n Chapter 7. ‘ R

. B e .
Uranium is the most likely energy alternative

" to 0il in fhe twentyatirSt céntury.' Jhis cofimodity is

currently being 1nten81vely searched for, and deyelobed on

most of the contlnento of the world end Guyana should not

(

!
occdrrence and 'exploration were deflned It must be noted

" that to thlg author, the Muruua Formatlon is.an extremely
goodjprospect. It p0831bly is a.be tter target than the

4Roralma Wthh Fontalns polymlctlc basal conglomerates -
Ky &
Wthh srgnlry an undes1rable degrce of Clmmaturity of the

',sedlments. The ollgomlctlc, coarse gralned quart21tes

“of the Muruwa\cogyeys the 1mpresslon oF a thoroughly

RS

L reuorked hence greater concentrated sequence. It is
‘ A

;strongly adv1séd that the entlre Burro Burro Group be
considered as one unit of study, whlch ‘would 1nvolve ;

geological and geochemlcal ;nvestlgatlons along with a.

ki

radlometrlc survey., As . an entlre unit, thc exploratlon

o eFfort would 1ncbude the mlnerals 1dent1f1ed in Tables 29
. 5.
Southern Guyana is stall ‘a relatlvely unknown'

2 4 - v

-.7entity;, Houevér. as' 1nd1cated by the cla551f1cat10n\1n

.
. . - st . : ) : -
R ) . / ~ °
t : . . . -
: - . .

be an exceptlon. In.Chapter 7 the condltlons For uranium

345
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Table 29, areas,with similar environments have been qu1t
#rolific mineral produceru. In purticdlar, tne uranium péL
tential:of the Kw1taro Groub eannot be unuerestimated.> [ts
env1ronment is not very d1551mllar to that of the Muruuva,

though its hlpher metam@rphic grade'would infer that

Rossing-type wranium degosité should be locked faor quite
3 L
. & . . i
closely. As such, careful attention must be paid to-the

;pegmatlte dedelopment at the marginal nontacts with the‘
#later FEmoblllsed 1ntrue1ve geanltes, and vherever the
Basement—Muruua contact is obsefved.

Even though 1t 1s true that locatlonat character-
1st1cs vould affect to a large extent the economic potentlel
of a dep031t the national mineral inventory must not be
as rigidly cohetrained by femqteness.~:50uthern GuYana ﬁuSé
be mapped-inigfeatef detail, .as its e”'i:onment reQeaig thet’
there is potentlal for mlnerallsatlon.» In partlcular, it
‘Ls to be sto 4ngly retommended that a peLmunent sub-office
of the Geologlcal Survey be establlsheb at Lethem in the
Rupununi, so that operatlone 1n JDULthﬂ Guyana can be

» .
serv1ced. Thls sub-office can include a mini-lab,

draftlng Fac111tles, and stores faor the local obetatione.
The Southern Guyana geologlcal operatlonq can start at
Marudl Mountaln, with a combhned progrgmme of cqllabora:
tion with the mining corporatlon vhich should etert a
modest evaluatlon of the Marudl .gold mine. Ideally, the
corporetlon s presence at Marudi could start after the’

\thlrd year of its operatlon - the former two yea;s;being

concentrated at Groete Creek, after which time the definition



p

¢

of the deposit uould have been precis e enough to determlnL

the next move. In this vav the corporation Goes not spread
/

itself too thinly.

v

Based on e§timat63 of exploratlon cost glven by

MeDame Explqration Limited; -and from an as eq%ment oF the

S

cost of geological operations,'lt is_aseessed that the CoOrp-.

oration weuld require about,one mllllon dollars (Guyana) for -

its first Fhve years of operation.

Assumlng that a commercially exploitable deposit, -
is found, then the problem of ralslng large sums of develop-
. ment finance would have to be tackled. At thls stage,

_the government-via Guymine- uould vant to’ con81der the alter—

native sources of Finance, and the kinds of agreemento into

wvhich it will enter.. It should. oF course be obvious Lhat

if external partnership’is 30ught tha government s barga n~-

lu
ing p031t10n is that much more enhanced by its greater know-

ledge of the deposit's value. o o

The other course of mineral development env1saged

in buyana is the achlrlng of prospectlon, and eventually

productlon rights Jy private 1nd1v1duals. ‘Enough emphasis

ot

cannot be étre“sed about the requirements that the;terms of
conueyance of mineral rignts by the state to private persons,

ana the expression of sovereignty and other.national concerns

must be c0n810tent and stable, as instab%lity in property

rights is one of the greatest deterrents to the movement
. [ :

" of capital. One must alvays bewvare of tne situ%tion where

political attitudes and pclicieé.overrule'thegtenhnical

347



rlgldly Folloued, can result in levefﬁ of soc1al tension

348

factors af geology and economics, exeept it is absolutely

‘essential.

The prospects For development in Guyana w1ll be

reflected to a. large extent by the su1tablllty of "its.

'plannlng procedures. Tuo basic approachee to planning are:

(i) The 81mulatlon of what is requ1red w1thout

i

-‘Ln51ueratlon of its fe851b111ty

. (11) Analysis_of the existing situations. and e,
environment, and determininq wvhat is most likely to be

accomplished. The Former'approach is that of thefidealist

- wvho makes very unreallstlc demands on avallable resources,

-

vhile requlrlno an awvesome amount of authorlty to be vested

in the state machlnery The latter approach is that of” the

|
aconservabive vhose ro‘t does not take as great a toll on !

’

the materlal and ‘human ﬂesources of the country but promotes

,development in a time frame uhlch may be inconsistent with

the materlal aspirtatiwons of peoplcs 11v1ng in a milieu oﬂ

1
per31stent poverty and underdevelopment Elther alternatlve,\

which the economy cannaot accommodate.‘

Somewhere between the tuo extremee liea the
leastﬂhamaggng soldtion. Planhing must.have'the direction
of the idealist, vhich muSt'be‘tempered,by‘the realities

. . .

of the environment. . This dissertation is completely guided

.

by this View,'and 1n Chapters 2 to 8, an attempt vas made

to underetand the env1ronment vhich - flnally moulds & mineral

pOllCV The national economy, the mireral economy, and the
. 3

m

?f



o o 349 .
TR o ' TN v
B . " ) v
international community were Lonoldered as. the relevant

componentb of the gperative envxronment o

The national economy'was shoanLo be narrouvly

L

based with a larde dependence on a few primary commodltles,

-3

prlnelpally sugar. rice and bau<1te. Un-and- under employ—

L
1

"ment are at soe1ally uneatlofactory levels, whlle at the

same time there is a pauc1ty pf skilled personnel Capital
: v

resources are scarce, .and wvhen comblned wvikh a otagnatlng

export’ sector, they have led to a byrgeoning external and

. » - /S
\ : o _ . .
internal debt. . ‘ LT o

To counter the above ills,lthe gdvernment has

increased actively its presenc%‘ln the economy,/to the -

\ ‘ N
p01nt uhere it 1is the 51ngle largesr contributoe to income,

<

output and umployment A-81gnlflcant éart of the incraee

4

in government 1nvulvement is. a dlrect result of the natlon ®

]
all<dthﬂ of the bauxlte and gugar 1ndustr1es wh1$h are .the-

principal growth sectors in the economy. Not ﬁithstanding
the change in the ownership,df the production proceas, the

figures do not demonetrate SlgnlrlCdnLly any skructural

3 v

Changes in the,economy,~w1th respect'to meeting.ﬁhe @aterial
aspirations of.the Guyanese peoplel A |

The analysis on development”alternatlvee seene tol
sugqe t that small Countrles, like Guyana are‘well plaeed
for PGRld develdpment,‘if they could cabture the opeortuné
ities afforded byltheir original reeeurce endowmegt. Dev:

elopment cédsed_by investing in consumption goods industries

vas seen to be transitory, because of the large intermediate-
. _ o : . i ! ) \
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goode imports, ‘coupicd ulth the constrelntJ of small size

\
whlch seemingly mltlgates aoalnst capturinq or the full

scale economies. The latter concern has tuo'facete; as
ceteris‘paribus, the capturing of scale economies involves

both a quantum and a price advantage, which are so nec- ‘ d
: ' : i '
essary for the expcrt earnings dimension. *

Emplrlcal ev1dence cited in Chapter 3, indicated

that the best prospects For growth and deuelopmcnt wvas by t

‘the sponsoring of.capltal goods industries, Houever, the

same constralnts of small size uhich mlthated agalnsi. a

:"

onsumptuon.—goods - led lndustrlalleatlon process. is als
a severr bottleneck in fostering capital goods developmemt.

Secondly, the promoticn of capital g&ods industries presup-

.

4 o

poses that capital is avalilable, but;,of course, this is -
contrary to the factor endowmentstof Guyana.
The search.For a 'development commodlty - to coin

a ph;ase = seeme therefore to be the search for a product

which is nelther hampcred by the local factor proportlons,

o

nor constrained by size. Hlnerals flt that blll

Minerals are prlnc1palty Lnternatlonal producto,'

being the largyest item of world trade. Lapltal, must of

ne essity, move to bridge .the gap betwveen the locus of
corsUmption'ahd the locus of occurrence,‘whlch are invari-
abl diffeceht; Thereﬁore,vlh the context of a surplug ~
labolur econamy, vhere capltal is scarce, the attracted.

tinnsl. 'Because minerals are so heavily traded, the size



of the natian or immediate economic area:ceasee to be a
cunotraint‘on the'qdantun.prpdooed; hence?thc economicsxbf'
scale cnnttolled principally by:the‘deposit charaotefistios;'
can bevfully-achleved.éji‘. o

‘“ECuyana~haS“an extrenelv uneven poﬁulation density -~
proolem‘as‘depicted in Chapter 2. I'he, . ¢ rrvlng capanlty of
the coastal strip in terms oF its ablllty to permlt adequate
means of llUOllhOOd vill become ewtremelv overloaded unles
people are encouraged to relocate 1n the thterland ~Hovever,
'hlﬂtbrldﬂd development vlll not occur unlees opportunltlea
ecome avallaule for peuple to freely relocate to attain
their individual. and ‘94;§Ctlve asp1rat1ons,._

g Interior developmentvcan be Considered from the
atandpoiht.of'fhe non-shiftable mineral resource endoument,
for vhich the 1ncerlor has a cooparltlve advantage ;Recoga
o nizing the needs for dlver51flcatlon of the economy, and
population relocation away Fron ?he overpopulated coa)tal
reoions, conventional w1sdom vould 1nd1cate that dlsburse—
ments oF the klnd vhich have been tradltlonally allocated
to.thc mineral sectop do not reflect theip true potentiale
soClal value. _Rathef, it can be argued that the under~'
_repfesentatlon_of'societal preferences ln this regard must
take full resoonsibility'for the obvious stagnation and_

: ! :
impasse that currently besets thc local econOmy It is
therefore recommeqded that greater tanglble prlorlty be

1

" given to mineral development inm Guyana

,The araument for an increased mineral-activity -

emphasls as a4 source of development is an indirecct onétbj;nce

* 4
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it is recognized that-mJneral develonmcnt is es sentiallv
capltal lntenSlve and hence the potentlal/contrlbutlon to a
dlverSlfled output and employment may be negllglble The
ratlonale Folt the ‘posit lies pPrincipally cn the'facc that
mineral activity offérs a relatively‘dreater opdcrtunitylfor
the qeneration of an ecunomic sUeplus, which can then be
used to diversify the economy in 4. manner -which is'cdnsistent
with the Factor enduuments.ang;prevailing needs.v

‘The internationaL asdect of‘the mlneral 1ndustry
vas alluded to in the precedlng sectlon,'and ‘the- role

\

of tranenatlonal corporatlonu Lne prlnClpal.partlc'pentn‘

in mlneral development came under close scrutlny 1n Ehapter'
5, In Chapter &4, 1t vas 1nd1cated that as a conuequence |
ot the capltal 1n cneltv of mrﬂaral act1v1ty, and a numeer
of points ralsed the minmeral 1ndu try vas characterlzed by
~an oligopolistic market structure, domlnatcdyby mega— |
conglomerates. Consequentl> the small natxon state endea—.

";\V

full) cognlzant of the prevalllrg powver relatlons, and .

ourlng to partlclpate in the mineral 1ndustrv must be

how 1t could adapt to them. From a- con81deratlon af

4

vprlcea, the small nation state producer might be more of a

’ <

'prlce taker, hence much empha is must be placed on main-
talnlng respectable cost levela. ; . R
ZApart from the market clearance functiqn,‘p;ices
were”seenlto have a redistributiue role{in the international
.commodity diplomacy. Guyana must ensure that’its long-term
future is. not Jjeopardized by tranSLtory lines of allegladce
.whlch w1ll not bring much gain to 1tselF . .The analysis on

'

cartels and commodlty agreements reflect that there are nu

<4
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cartellizable commodities With the impacl of oil in the.
Tarn@&ent'of thE‘underdeﬁelooed countries as a group, hence
thene should ensureftﬁat it places more emphasisa on its -
uuglfnternal produefien relations and cost stfuctq;e, so
that 1t can capltallze on any.priue inereases, wvhich may
become avallable as a resulf of the dvnamlce of Lhe inter-
national ecunomy. Advocacy qu greater uealth redistribu-~
tionlshuuiﬂ still be maintained: but Cuyana must be bognlv
zant.of the real limits fo price augmentation ie view of

the dlstrlbutlon of mineral recourees, trade patterne and
) lmpact of. cneolugy.

| Teehnoiogy wvas shown to be able to affect the
positicning of a given Tategory of resaurce by either

making it uneconomic thtodgh prévision of substitues, etc

Or by making it economic by discovergng newer uses, or
- L .

meinods of Yreatment., This claarly demonstrates the absoclute

need for local rescarch. N

-

Guyane 1s Foq?unate in hav1n§ a weLl educated
populace, which regretably is not suFf1c1ently technlcally
skilled. The attempts by the governnent to counter this
deflclency are extremely uelcomed changeg, andfit can auger® /,\?i
Lwell for the future Howeyer, the university must start to
play a greatef role in deveiopment'problems. The treatment
of titaniferous iron ores is certeinly a problem whighemust
be solyed. The ‘existing world eceeomy of iron woeld;rele-
gate to a relatively low priority, the ﬁreatm;nt af. the

tltanlum contamlnant Thls i1s a research project whieh can

engage the expertlse of the university, as success can lead:



jS4

to a really 51gn;F1 ant LOHLrlbUthﬂ ta the nation. An iron
industry neceo;aLlly changes the ecOnomics of the manganese
. . , : |

~deposits vhich are siqnificant inputs in a combined fer-

romanganese endeavour.

. R

leen staolllty in propefty rlghta, capltal wvill
“move to any locatlon vhe re 1t uould FGCCLVE at - least its
opportunity income. From the government's'standpoint,

the resource which it holds in truéi'fofuit's eitizenry
should also obtain ihsoppOFtenity incoﬁe. Hence, the

pPrincipal role of government is to define a path which

- ~

maximizes its net revenues from mineral exp101tdtlon Among
the alternatlves considered, a preference for a modlfled
_ Resource Rent Tax is advocated. It éngenders a sense oé
.Stablllty Wthh 1s s0 nec e;adry in long- geotatlaﬂ activities
like m;hing. The bottom line is spelled out, and when used
in a Joint-venture atmosphere, as preposed in Chapter 8,
i& promotes a jreeter harmony betueee company andvstatet
vhile the latuer gaing some of the immediate benefits of
its resource endowment. }

The analysis of the precedlng.elght chapters
_has persuaded the author to’accept the advisability of a
mixed, and dlver81ﬁied egconomy. Conclusians haVe there-
fore been drawn that Gdyana needs to entertain a great
degree of external partnership if it is to develoe at the
rates envisioned by the-ideaiists: Guyana is also‘parti—
-cula;ly fortunate to ee endowed wiﬁh a poteﬁtial for sig-
nificant mineral development. Howvever, mineral development

is only.a permissive condition for real material achieve-

ments. The true significance of these minerals to‘devel—



i
)

opment rests, squarely on the abilities ¢Ff its peoples and

itls instcitutions to seize, adopt,

and transform those

opportunities into. forms of economic aetivity which are

resilient and self,perpetuating;

1
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(Lii). Strike out the commodities on whieh'yoﬁ_ao ﬁQt wish to comment. -

f

ekiv) For the dommodities to whic ‘Vou would respond, 1ra1cate 1n thc .
. top left-hand corner (abo¥e-the tornage’ category) the' mdst ;tkely

number of dep051ts of th1° commodnty you woulﬂ expect to flnd -
that cell. b

et uor 1

v ' : > Fha . - . " - !

s - : Y : - Do @
& A

(v) For each¢0e13, 1nd1cgte QQ thé bo%tom rlght—hand cQ%per the total

nunber ofﬁllkely depotlts df all kinds by pldc1rg the number . 10 . o

‘next to the- specified total. -e. g., if you . have 1nd1cated%4 depos1tsvp }A o

. of Cu and 2 derosits of lead-zine- (giving. 6 total aeposxtd?;vou .' ' o

. ~.houlc‘l ingert ip t?e bo“tom rlgbt-hard corner of the sheet the 'g"jf Sl
‘humber lO next to th -7 categomy. If you, use -the 9—categbry,

:f"f clog =‘1t by Qp—c1£yil‘:dn uprer lgﬂlt. ,ﬁ, S /
3 s i ¢ ’

D (vd) Usnng a- range,of nLnbers of. 1 to 9y (w1Lh 9" 1nd1cat1ng the. next

‘ st llkely outcome), lLOlCPLe Ebove and bélow the most. llhely
tOt&l nunker of de pnszhs, tbat you';have chosein, - Lﬁe llkcl:hood
oL a cwf‘crert erber of dCﬁO‘ltg @c*urrnnq. e.G., if you feel Coe
_that it is highly vnlllely that- onLy a total of 4 deposits can ‘ D
‘be found, then place a low number, 1l or 2, next to the 3-5 .category..

If you feel that Lhereis a bt:Onc 11kelylood that there are more

y thon 6 ceios;tg, Lnalcate thlg in the 7 9 catcnory by a high numhker
sa.ylsf_or 7. . 5. . e

.
3

,(yii) Using numbers from 1 to 10, 1ndlcate w1th1n thn COﬁmodlty categorles,'
‘ the likel combination of tonraqe ané grade. Place -at least three—
' numbers under the commoaltj. Nﬁte The lxkely conblnatlons cf
tonnage an® grade do not nocessarll “have to COan1de with: the- ..
number of ‘derosits that you have ‘indicated for that commodity.

" You are slnply LndJcatlng the llk%llhood or dlfferent comb:natlong
e occurrlng - g s

' . e . =
» : . = \aﬂ._ ) NS ~_. e

[yiiiyv T;énslate ccondafy minerals into equ1valent grade of the donlnant
commodity. e.qg.,: ‘the Cu cathory can.iré¢lude Co-Mo porphyry T L
as soc1at;ons, hence translaLc Mo 1nto Cu equlvalcnts. f‘ o . '"}

7

. -

W(ix) 'The undlonrontlated base metals" tafegory is used to deplct
: ~ small to medium high grade replacemen@, and volcanogenic Cu-Zn

I ch.,ausoc1at1ons, as ophosed to the large- tonrage, low grade,

i Cu~porphyry type ceposito,,whlch would ‘go uhder‘the cu’ categorx.v

(&)' If Yo Wse thC 300" cateaory) cloée it w1th~an upper llmlt.

D
s . ‘ K - R .- v.o'

LS l " ‘ . ' .
~QZL_,t_hat a ccbI 1s each 1 degree squarc. The cell nﬁmbers are indicated
’ On the aCCOT'\‘p"I‘yl‘ng ln'-Crt. ] {
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S]'l'.lvu.‘lf';r'_.-:‘f‘: EXPLOIATION EXVENDITURE m:gumb:mrrs ‘
- The ‘o t.imatlon of thc investment requircd for the cxplorution Cole .
stagc of mlncral activuy is an cxtrmcl‘y complcx and difficult problum. »
' Idoally, om- hould necd to assersg cequential nprmpriatlona to in- '
cxcacln.;ly favourahle arcds over time, l'OF_lch!‘. this {5 rather diffi- ’ ) b
- © cult to <o, )cocause of thre unccrbain:t:y. con_r.éc‘t'é‘d .With the effort in . ‘ ‘
cuch stage. . e ’ '
One arpro.ach would. be to use the hi-'torical rhtm ot‘ explorrtion N
costs to the averrnge valuc. of a mincral: find as done by Brant (1968),
Darry (1"'70), and Cranston-Martin (1973, 'r‘xounh this gives a xot.qh
hirtoxlc‘l indfecation of the tmagnitude of explcr:\tion costs .tmol\'@d
SR . por fnnd, anur—country co-\rarn‘bxlx*) of this ddta is di'f.\cu*t ko~
- .. cauge 0( trc di ffu‘cnt lovels of exp'orat.on effort utilizc\. in the - ) ‘
. xespective covntries, Secondly,,whe—c no- z.:.gnificant discovery tas
been made as in rc‘atively virqin areas such as Guyana,; there is no
historlcai }‘crgpectxve on which-to rely, Thére is need t.hcrcfore to
develop an cpp*oach \.hare an exploration {urction could .be vrittcn B

. ot | v . PN ' ._ . . "

for the- clcc.\fxc setting. . ; R

« . R
In this ¢ approgich, the Snfomed opinions, nnd (-xpectation's‘ of -

cxpc-nt nced - c!;vlura:ionist“ are, 'ouq}‘L 289 & qu:de to r‘c\olobinq thc

rcqutr‘_d ex ),]Ora"ion furcticn, It. is aasumcd that the, probabx]ity of o . S

T C di‘scovery 11. affected by: : e S i o

R () 'Ihe t)’p\. of" tcrxnm (rqucd mountains, pl eins, cte.) -

(i1) ~"!‘he amount o.f cover (a.‘l.luvia], soil, forcst,cetc ) .

{41y The size of the dcrosis o ' : o

(iv) Tie inten: .ity af .the scerch (size of qplo*‘«éi’c.: Lugget)’ l

'I'hern \v..\.]] Lee 2/ Iurct)on-‘ qénerated for Lhc var .ouf- comkt, naticns,

of dcpo...\t z.i..c, cypcndituro Jevol terrain and cover types. ¢ .

Instrvstions . o o ' —~

. (1} 1In 7Takle a, cstimate 3 levels of e,p‘oratmn c\cpendAturr r:ecu{.rmJ
2 . t? £ind a e.rro..it (one s to te the Jow’ 1(-vr;1, one Lhe expm:ted
: “level, ard the other Lighy.
(2) In the seae takle, for cach cateaory of explorcation c).pond.n.ute, .
® oo tterrain ang cover tyve,cntimate tlel mo.mln {y of findirg a N

B dcrcsit. (L;mje of prct ‘\1-1]1L.\u are frem 0 to 1, with.l
. 4
ir.dicatzng rost likely, 0.5 rc-rcsentirq Llikely, and 0 representing | .
highty unl.u\o]y) ‘ . N . ’

’
0 (3} Inscrt a number in ecack of the 27 loxes, Ly

(4)  In Table B, cstimate the odditional arount of oxp‘or\tion .furds' P » S Lo

ncv.-dcd to find. 1, 3, 9 nnd 15 addiuoxml do;ponxts in Lac.h tonr.sqc. . L

‘. B R glass. .. . K . . B ) .
"(5) In. thc culnnn la kgllcd 'rxrcctnd expenditure?, dnsert thc total ;o ” :

P . o e).pcnu.l.ux n.c‘uh‘cd for 2, 4 &, e dcpouitu. This Siqurc is é“;

tle sun of thc ewpccted' cxp(ndimrot in Table A plus the add(tional.

©oexpendftug e uquirqd for an rxtra 1, 3, 7-and 17 depoudits, aﬁ

\

l‘stir.au‘d in step 4, . ’ L . N
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Terratn Puqqed mountains, completely. disuecte\!; more tl‘an ! coo tcet of - )
T relfef. , . N \
Terrain Hou'ntdinbus,p c_u.s’;ccted iﬁlaﬁc’a,ﬁ, ‘relief rangina 1.,0'00 to 3,000 feet. B
.A . 2 . . ) . . § ) . . - N
A ‘rerrain Plateau or plain; hills, benches, rclief less than 1,000 feet. ’
.- Cover Little or 'no overburden, T ‘ R ’ ! '
1 1 i : . S )
Cover ¥ormal amount of overturden (20-50 ft. Y. soil, slide rock, and )
2 scme laterite qevelorrem:. hcarily t‘orested. -
Cover | Evcessive Amount: of sou cover (more. than 50 teet), hcavily
S3 forested. . . W, . SR . .
IO o Co. T SN v ‘
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I 15 16 5
1 2 o .
5.~ 50 .3 ) . 4 - .- SR o
1> 7. 8 : v
‘ ‘ 1s Ry = T
1 20
. "3 - 4 - , . -
50 + 7 8
15 16 }
-y
, ,
|
|
d.
A . ) N
I - &
8
'
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- APPENDIX 2 R
Guvstac Group of Compan&esd
, Ref: Guyana 1n Brlef"by 1G1s y
. f,h{j5, e Sl U,f,. o
. el .
' Publlc UtLlltles and Serv1ces Group S ; -
{i, ﬁGuyana Alrways Corp._;"7J:‘..v,vg'j]guﬂ¢3 o
2.’ 'Guyana Electricity Corp. - B -
"3, - 'National Insurance Scheme &
. 4. Guyana Hou51ng Corp. . .
-5 uyana Transport Serv1ces Ltd
:Tradrng‘Group"; fyf L fﬂ;7°j‘”5
External Trade Bureau ‘l“f ' IR

QR

7. .Guyana’ Natlonal Tradlng Corporatlon Ltd
8.1 yGuyana Gajraj Limited .

.9_, GuyanavW1refords lelted

. 10. . Guyana Stores Limited L
:11l. . Guyana National: thhographlc Co. Ltd D
'12...Guyana National Pharmaceutlcal Corporatlon

. Informatlon\and Commun{catlon Serv1ces Group

'Agriculture Products and Food Process1ng

'13. ..Guyana National Shipping Corp

14. Guyana Oll Company Ltd. .

(

fLGuyana Telecomm nlcatlon Corp.
‘Guyana- Broadcas’ -ing Serv1ce
‘Guvana National Newspaoers Ltd.
‘Guyana Prlnters Ltd R =

PN
e

”19:fMGuyana Agrlcultural Products Corporatlon

‘;”]{20;'”Guyana Marketing. Corponatlonv:f;atﬂn_w
‘' .21.  Guyana Mineral Foods Ltd." : ,~”frtﬁff‘;pg3
o 22._”Guyana Food Processors Ltd.. S

j-IndustriesﬂGrdub‘3ir_”yj%yﬁf[

> I R L

iy,

23. Guyana Tlmbers Litd.
24, -Small*Industries Corporatlon

- 25. Guyana Forest Industries Corporatlon

26 .- . Guyana Rice Board
27.- Guyana National Englneerlng Corporatlon Ltd.

28 'Post Offlce Corporatlon
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%% .7 . APPENDIX 3

' GOLD ' PRODUCTION

L

1884 - 1974 ©

-

. . 4‘.‘. .4\.
sy S A

8 1 IR PN

393

/ ’. y

» Yrs.'

: Quaftz'"

'Milling  licking

Hydrau-. | . .. %
- Dredging

Allﬁviai“
Washing

Total Bulllon '
Ounces

1884’

85

86"

88
89

| 1890
91

92

© 93

. 94
.95
. 96

97‘,

98
.99
1900
01

T2

03

04

05

06 -
07+ .5

~ 09
1910

le
12

G 13

g L4»_“‘”
15
167
ST

18

19

1920

t24 -

2l
~ 22, L
e 93

621 L
6 695
, 4 625
l -855
88

225

4,524 -
13,075,
7,269

L 130

- 1 233
687

2,710 T,
. 1.9,569

437" < 12,033

R

6,770
- 5,313

[-6,787

a3

1,561 ¢
4,133
' 3,868..
4,461 .
294

‘ »10,104. . .
AR R 12 608 .
S 9,990
v 11,967

““10 38477
DL ...7,556
.- £ 0 I EEE

! . 6,238 I

.. 4,463
. 5,292,

1250
939
6,518

10,987
. 20,216
. 32,333

66,864

120,784
116,866

© 111,259

112,702

© 114,102

101,332

’110 556 .
184 124: ff-
138,528 %

. 132,374
- 121,241

102,142

85,762

81,556

82,743

‘74,443

57,188

55,550
. .40, 551,p
38,598

“387879

i 52,374
29,696

38,472
72,359 .

' 24,059°

w19, 155 ; :

16,991

- lo,980
6,454 .

6,059
5,564

2,799

. 3 1(895“
253200

250
939
.’ 6,518
10,987
20,216
32,333
66,864
110,556
134,124
138,528
132,995
121,285 . . 2
127,479 _”w=;-?3
121,491 e
113,114
112,790 °
114,102
101,332
104,527
90,336
- 95,864
94,363
- 85,505 ¢ '
- 734655 -
64,830 -
54,989 ol R
50,274+ 0w
51, 765 T
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Appendix 3 (cont'd) ’

, Quartz . Hydrau- Alluvial = Total Bullion.
. Yrs. Milling licking Dredging Washing ' ~Ounces =
1926 5,874 1,576 7,450.
27 3,975 2,748 6,723
'28 , 3,431 2,652 6,083
29+ - ’ 3,851 3,443*3““‘; 7,294
1930 o 1,821 5, 11290; "6 933

31 * 1,613 9,472 11,092 e
32 , 2,789 12,382 ..15,171
33 - 3,102 22,337 ‘;:25,439
3470 . - 2,821 ' 24,870 . 27,691
35 R 2,165 31,046 33,211
- 36 2,694 . 32,420 " 35,114
237 534,420 35,788 39,208
38 6,421 - .335,499 - 41,920
.39 . 8,272 n,.'31,235;;_‘, ‘39,507
1940 8,633 27,1120 35,745
41 9,901 - 26,144 36,045
42 : 11,607 17,659 29,266
. 43 6,031 6,863 6,576 19,470
44 5,259 6,000 © 6,927 18,986
45 9,129 8,442 4,966 ._22 533
46 11,533 9,163 4,045 - 24,741
47 13,307 . 7,967 5,115 26,389
48 11,408 2 7,489 1,751 20,648 .
49 10,218 *9,851 1,028 121,098 -
1950 5,338 7,444 958 13,740
51 ‘1,010 11,846 | 1,838 14,689
52 1,446  ° 18 , 20,240 2,519 24,223
53 1,584. 41 Als,sz% 2,667 20,966..
54 304 123,239 3,404 - 26,938
. 145,690 38,426 _342,8?0__2f75&,458 /3,285,464
1955 - o - ' e ,;523 766
56 LT 15,815
e .. 57 . v e e 16,491
v ¥ 58 Ve .\,(,.» . L s BN 17 500
- 59 .. e 3,447
1960* - 2,364
61 1,702
62 1,903
63 2,848°
64 2,111
65 2,077
66 3,045,
67 2,379



‘a "’.IL'Q"..»f

- éPpe@dik%é (cont‘a)

’

' Quartz " Hydrau- =  Alluvial Tétal Bullion - -
Yrs.  Milling icking- Dredging Washing . Ounces’' .

1968 - -

69 S S 02,102 -

1970 - , oo o 4,33
71 - S o ’ - 1,407

72 L R 4,027, .
73 | x S 7,551 -

74 S 12,240

75 L IO .. 118,067 ¢

o : O

4,088

‘Source: - Government of Guyana Mines Department.

o,
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‘f;_lé;i Labour costs (1f hlred)

: . l-HOme address i Lo o - ~
2. "Type Of mlnlng,__ .v .

3l Mlneral mlned- (;'

4. [Clalms.;n-r"J

"5.”ﬂLocatlonyof clalms-?*“_ff-ﬁ”“
) T & : ..,‘

,6£j-Mode:of transport to s1te.:

'-fy8. ;Average annual 1ncome-$ (mlnlng)
' .vsooo —~9ooo-‘9ooo -12, 000 12 ooo

- 9, >Average annual 1ncqme $ (total)
S 10. leghest 1ncome recelved

1. Perlod of hlghest 1ncome.v}(f” -

L;léﬁf;Capltal outlay. . ;;g

e~Source of . funds (sponsor)
Payments to sponsor (share)

15‘%#TYPe of equlpment f;ﬂ{§.ﬁf;._’*”

fyyl]{J‘Labour (Number of workersJ

':f{18ﬁ?fPayments to labour (sharlng agreement Aif aﬁéii¢§§iéjfg:'

v

a

20, Ass1stance by Government

‘fffjlffyOther source of 1ncome (farmlng, etc )

'?‘522§f}Comments-‘*39f*”,f}ftlj{wmi.ﬁ'“wi?ﬁ@}ﬁ'rii,r,:fﬁf-v




— e

l”*fName of Cla1m

Leo1s.

vn.;fl9ﬁ»
200
L

) 22 -

‘. 2‘3:_"".

24l

g‘Name of Clalm Holder;V;'d"'

“dfTerrace, Creek beds,or Flats “ami,ﬁﬁr'*et,ffu
'dMethod of Worklng ' L

'Qfa; Tom' and Chest b Tom and: Baby ?c{; Slulce SE
o d;ﬁ Warrlor fif, j : Scraﬂbler \__]‘fﬁs Other (spec1fy)
L .75Is Mercury Be;ngyUSed Sf“ﬁf:f*'~ : L?fig"

'Number of: Dlvers WOrklng e TR
fDepth of Water .' Mean '.... fJ ngh ...{"ft.

1Th1ckness of Gravel C ,;7/ ”“;:0w;_5~7

~Size of Materlal in Gravel, e,éﬁfPebbiesj

3C1ay Content of Gravel _
nDlmen51ohs of Plt (area) Belng erked

Gold ;fhiaf‘“'fn;f E;_ Ggld and Pre01ous Stones
Preclous Stones w_; d. Rlver_d“‘- RO

Jac RiE b Hydraullcklng L}ﬂfcg?WG%dunafsluicingq55‘554*7
13781ze of Plt or Open Ground = ST A

jﬁir‘Pump etc ) il

"iléroﬁ-bREnGiNG'dPEkATréNs.oNLx K

Number of Barges onfClalm :ﬂu F“fv»aléf“";

‘.’,- .

.A‘A

»LOW' - .,g.j .. ft.

.Tlme Spent Underwater by Dlvers per shlftsj;“7°

Grade of Gravel ,ﬁf7

-

Nature of Gravel Fle LT T :

a. Loose *«;Fﬁb.f Consolldated ‘“é;d‘Cemented ;i.a-u
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Ceneralizati

AMTOIX T

")»

sunlly Asex?

fatad with §yeitic Minerals.

on of tcale of Riniu Oouerations

Mineral

- large”.

I Modium

Uéually to t.
13

Usuall
«_;-.ull

Irportant
amill-
ccale

cu:\nncnt

ypical Scale of Mindng Qugations i

Co-product |
- or . 4o
k\:y—pmduct: I

Alumdinum a/
Antimony

Asbosths
Barite
Rauwxdite
Beryl
Bismuth
‘Boren

Chrémite
‘Clays )

Copper, mine
Copper.
piarond,

‘Diatcmite
Fcldspar
Fluorspnr

_precious
cold
Graghite

Iron ore
1ecad, mine
Lead, smedter
Lithiun miner

Manganese ore

Molyldenun
Midel oo
Fear e

hiad

-1 phosgriate swock - - - -
'} Platinurr-group metals

“Punice

salt - -
Seleniun - 2
silver -~ .

proghyllite
Tellurium
Tin, mine

Tungsten.
Uraniien w
Vanndium- -

Vermiculite

Zinc, mipe. °.
2inc, felter
Miscellancous

Arscnic, white

| cement, all grades b/
Coal, all grades B
Colurbivm-tantalum

smelter a/

) gen
Diarond, mdus,

Gen stones, precious
Gen stones, scnu—

Magnesite, crule
Magnesi metal a/

ercury .
Mica, including scT2p

B

~Potach, K0’ equivalent . .
PR . .

Pyrite, ircluding currous
Rare -carth mincrals, all

Strontium mirerals
Sulphur, native .
“sulphur, byproduct

(including recovered)
Talc, soapstong,

Tin, smelter a/

| Titaniun, ilmenite
Titanium, rutile. ™ °
incrals -

and industrial minerals

"\.'\ .

trial”

[4

5 b'e .

e

MM X

"R

a/

PR

o

»®OR R

el

oo

.

-

a/

construction

<

<ol

>

3

g e XX

#

s

S

e

saxe e W MM

.

W

X
X

T

gL
 ‘Samprees

o

74

The pyroretallurqical .proil-.x:ati'oh' of retals
.usu‘\pl‘l(y', but ot wlways,
oparations ¢ smelt copRery
Mthough conent in
prajucal at of it

mt,
Uw:

; ; =
advaiaxd procesaet car

* 1 {myreoury

s
b}

- &) . - ~ .
FE Tt U B

strictly saking,

frem ores and

a mine product, it 3

concentrates 1o
a amounatant Of “large-scale mining.  Artasanal:
1éad and dron,” for’ exaple.

nue and 18 A seeiae mineral prxcoct of ©

Ticy 601 at tiwr wanc.

s aivitler) whigh atu oruen U-.-;‘nd product
mining cpératicnd. ‘ : oo D

1.

o

Jt is onc of the few
ot i'i\&ll.“‘\‘]Qyu RN v e

s
rr

-

# o~

S usually, - .
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APPENDIX 9

Pr1nc1pal Outlets for Mlneral and Metal Products

Captive | - Producer

"Mérchant'

- :Aluminum;
.Antimony -
.Beryllium
| Bismuth °
'Wcadmiumf"

" Chromium
Cobalt

I Columbium
~Copper - -~ - -

.Ferrcallovs
v‘Germanlum ‘

f ?Gold

R vIron‘._h$2$L
Lead

o} -Maghiesium.. - ]
;fs81lver~?"‘*~7
' DwManganese
\»\-Molybdenum» b
s, | NAGKeL e e o iaf
fﬁ:jPlatlnum-y,j,\v_
if-jTantalum;,ﬂgyj
cbeTin 0 L

TltanlumAg'
- Tungsten

- Vanadium
Zinc _
‘Phosphate -
| ‘Potash -
“Sulfur,
‘_Eeldspar~»

:ﬁVTFluOLSpaf

TBarite
~Asbestosf
Mica -

- PyFites”

Salt
Gypsum
Coal

|- Peat

‘Gas’

| Petroleum®

M|

PR

Benp e M Ben

AN S T

-

A
o
L

T

helbd b b b BeBe B X e e

e
[}
3
é

o .

EX T e

5 ><;;:>.<k;><:><"_ RE

YL

Source: Kruger (1976).
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-fi APPENDIX 7O(b) v Q f nﬁ :1;.a£;y o

Reserves as of 1974

Noranda Group Yy

r r%(‘

VMineS“

~

(tons)

Reservesf,””

Outputa

(tons)

" R/ |

'Norandal -
‘Gaspe.’ (98. 9%
1 ilnterest)/"
| Brenda' (50:9%

1 1nterest)

inentral ‘Canada-

. . Potash (51%)

g Kerr (43.8%)2 _
' 'Mattagaml Lake L
(42.7%)3 .~

(48.8%)
| Placer: (33 29)4,
.. Orchan (50 8%)

| Brunswick. (64”2%Xr:_ﬁ

Parnour Porcuplne"

wff136 285, 000
268, 900 ooo"

~A159,000fooq{;§;;
;-98-923 000 |

’f3587 ooo ood_7

26, 150-000“

75,223,000
4529 600,000 |
3, 342”900;

' 2 721 ooo*

687 , 200

354}Qr

710 547 000'”"

9,550, ooo',
2,608,000

é 545 ooo_7'

1,783,000 - |
22,405,000

”7ﬁ298-ooﬁﬁJ"7is;67,,j&ﬂ e

- 25.50 |
1 16065
o 37;935
a.f215273

-O 27

2 93

236
9.18 |

',\

:i

AN

Includes horne,\Geco, Bell Copper and Boss Mountalnfwﬁw
Includes Kerr, Normetal,.Joute'
Tncludes Mattagaml and Mattab e
Includes Endako, Cralgmont and Glbra té

OutpUt ‘Feprasentag
PP S 4 ,“’?‘”;‘ Sl . e P

hfxagna”wf»

t
¢
:‘m

d:@i'og




APPENDIX lO(d)

\ B _\"

Y

Reserves - Output as of 1976 for AMAx

. . \‘-

» Reserves lp=3 %tMoS§J”eu,butputa ‘p;;iR/Qs
- Climax * - | ez, 000, 000 |- 0.32 R

henderson 3ﬁ:5300 000 OOO'i.t;Q;49 BRI S I A
Total | 762,000 000 | f16;dod;oOo,"t‘47463f”ﬂ |
1 Keystone_, #130,000, 000 | ou40 | | o
o | Amax Total . .| 892,000,000 | | 16,000,000 | s5.75

- N

-a Output represented by ore treated

Sources-. Wo&ld Mlnlng,mNov. 19"
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e T RN "'AP'PE\JDI"{ 13"" B

"Ndh4fuel Mlnerals -capltal eost ner metrlc ton of

annual productlon capac1ty {in: 797 U S dollars) e
R ii:' T _ ”f “l;';,ju;,g,,l.u s . .
a,qemmoeity{actiyityg Lo BV ATy "“f& Capital cost per‘ton of ‘capacity .
~ Baux1te minlng ‘ ‘ :'85fgf' '
Alumlna reflnlng (lnteqreted) a R 510 . '
AT Alumlna reflnlgg (non.lntegrated) ’i‘750 N
e Aluﬁlnum smelt-ng (1ntegrated) [5f1200
Alumlrdm smeltlng (non- Lntegrated) : o
R ;Copper mlnlnglﬁ ,ffd' O 3000-5000;;f_3
" COQper smeltlng reelnin_ 5 2000 R

IroanLe mining
:Iron ore pelLetlzlng

' g W 6 1
o Iron ore mln;ng pellet121ng"*

Dy

Leaa mlnlng-refxnlng ““}_:- S

Manganese ore’ mxning ..§Aﬂlf?.fﬂi"' >3235;4bp; Co T

Nickel mlnlng

Mickel Taterite ore’ L . C - ypgggiiiien
Nzckel oxlde ore, f "Lq‘l‘~r; T 111700022 000

Phosphate rock minxng‘“"

Tln mlnlng (dredg;ng)vj
Tln m1n1ng (gravel pump),

- zlnc’mlning smeltlng

i Where a range is glven lt represents varlatlons on. capltal cost due to

T 1oeatlcn of majgr projects,. dlfferlng ;nfrastruc:ure recalrements‘".
?gdlfferenqes in production. methods and‘wneeher thg. prcject lnvolves_ he: -

.. .construction. of ‘new:- caoacxtj or. ‘the-. replacenent of- ex1=tlng capacity.. ¢

- %i-: Cabitdl césts for- bauxite, copoer, ohosphace rock_and tln do not lnclude.

e ,“Jnvestments needed f0r *related infrastructuré. ;

"dii Capital cost for phosphat 'réck of ' $50 per ‘ton of- capac1ty relates to

Y- L 1975%and ‘it is assumed that the cost w;ll xncrease by 3% annually e
: 5thereafter.\ ‘ E S

Source..g T ~;;’7 ng;. ?
BRI Takeuchz‘et al (1977),],’., : -
N k . - ‘ - i
o : . SR SERAD
‘ f A v




APPENDIX 14

©o L iCIAsS Th Hiu’zo'&ébmf_ﬁﬁosipgcaiﬁ

:Jexploration.;

No mnnlng on a. commerciFl scale was done here, so\this’5?

':“f:'fProspect can}be‘regardea‘as v1rg1n terxito*y. Compared to the other

Vhard roci.prOspects,,thls one has the;_:

ka done{r

brlng all the reserves to'the pfoven stage.

. With the expected completion

e "-

. of the hydzopower road whlqh passes through thlS area,

transportation e

difflculties w1ll be minxmal This*prospect is'a relatlvely small one R B

in terms of potentlal ore,

PR

but there is\some pOSQibilitY for findlng ncre .




Jj:in the[area.: .
iRty . )
I OMAT MINE-' ~
3 S *% No exact flgures for potent1a1 reserves are@avallable; but S

o . “,; o “-'_""‘ R
Yyl the fbllow1ng data is taken from the files of Anaconda Mining Company.
V;'~ 'llion tons at an averﬁge of'0 e
{;: A larger,tonnage at,ggtween 0. 04 and 0 07 ozﬁton.-'

sfbut unfortunately,

many'oﬂ the ‘ssays have become 1ndec19herable on th

"“'drlll hole sections, and as such, reserves d%nnot be worked out.:;To T,jn,;ff}‘jfi”“

to obtaln fresh copies from Anaconda have been unsuccessful

’v .

“L;?flldate, efforts\

P

No commerc1al mlning has been done here elther.f Thls prospect

o may need more work than the prev1ous two, Eecause the gold 1s not con~5 f‘

::.:centrated in qd&rtz velns, but is spread throtghoﬁt the host rock &

w -

A

Ivl7fAREMU~' -

e

The gold 1s present in a system of quartz veins._ There are d=ds:”

wlde and 1000' w1de)

.. about a- dozen such velns, some of them large (30'

:However, 1n all.cases,

the ore: grade 1ntersect10ns are much less than 'f“'

’"{*the wxdth of the veln.

. E 3 a1 v .- . . .:i“'i . . L
;plamond drllllng and exploratlon work has 1nd1cated spott}rs

;,Qand erratlc mlnerallsatlonmln most of the Velns w1th small ore grade

”?inter cctlons 1n.aifew of them.f Eecause of this, drlll holes would have f“A

spaced and more bulk Sampllng done.'?_"
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'II. ARAKAKA:

MUY

,JnﬁW?mﬂﬂ?wwﬂ“ﬂMmamm»

T

-
[JEN

CLASS II. ALLUVf%L - ELUVIAL PROSPECTS IR

5

Three alluvral-eluv1al prospects have been studled They

o

fwould ,dll need detalled plttlng, augerlng or Banka drrlllng, and batel

14

fwashing to re-evaluate the remalnlng reserves. The prospects are llsted _

{ in»decreas;ng order of,lmpoftance.‘ (All figures rounded to reflect un-

¢

4

I. ARANKA: T

"Possible'reserves"= 20 339 000 cu. yds. at l 01 gr/cu yd.

(alluvial) a2, eoo ozs'
Probahle reserves\.# l,OO0,000vcu;yds. at 8.5 gr/cu.yd.
¥ 17,700 ozs = .

®  Possible reserves 2,000;000 cu.yds. at 8.2 gr/cu.yd. .
e ‘ R J
S 34,170 ozs :

1

. Although gold was obtalned from crushed quartz veins here in

the past, it is doubtful that" any substantlal production can come out of

B

the- ve:.ns rema;ming. The velns are thln a’t the surface and have all

'wbeen worked out 1n the ox1dlsed zone with grade decrea51ng downwards.

’ Indlcatlons are that neither thlckness nox grade increase w1th depth.

IIi. MARIWA, WITEWATER, SARDINE HILL‘

Vi . : 3

P0551b1e reserves

‘.

(alluvial) ~  ana

“333)333 cu.yds at_ 4.1 gr/cu.yd.

1

350, OOO cu. yds. at 5.5 gr/cu yd.

T

;"6 850" o;g

N o . .
Le - \

414



-

wide. Using a depth of 200'.

‘This is a minlmum rigure. No estlmates of remalnlﬁg al uv;al B

material, whlch may be payable, are avallable. 'ffﬁ

CLASS III: i—IARD ROCK - ALLWIAL-ELUVIAL PRDSPECTS

n

_ Three prospects are included in thls category and are llstedt

in decrea51ng order of prlorlty

&

I. TASSAWINI: ' R

There is a limited tonnage of enrlched materlal up . to a o

v
k4 ®©

vertical® depth of 200' . Someﬁof it has been wor&ed already. The est

intersectlons.are 239'kat 0.31 oz/ton and 118" at 0.1 oz/ton;
large open pits in the area. This method could probably be used if
minihg is undertaken here.

~

This distance between DDH 1’ and 2 and the southnrn boundary

GolgAvas worked by hydraulicking and gravity, and there are

of the arsenic %nomaly (300 ppm) is about 600', the anomaly is about IOCO}

- .

Speculative reserves = 8,500,000 tons

o

(assuming none .worked) - o
Assuming 50% remaining‘ )

f Speculatlve Reserves left 4, 250 OOO tons

Bt d

o0

II. BARAMITA: . =, ° P

o
In the past almost all of the productron from this area was

"

. - »n«¢

By obtalned ‘from crushed vein material of falrly high grade. Howevﬁi% _

shafts never exceeded 60’ and it. appears‘tha; gold ehﬁﬁch@ﬁgi does not

. . y‘.{f‘

5,
“extend beyond this depth. Dlamond drllllng falled to’ locate the 'veins '

. NS e ° o - .
' - “ ‘. St . . '
’ s . . : » B

L e e

-



v ‘o .
p,o ~ AR
){“" 3 ¢ - N R . ' .
o . ‘ : o
, R T - o 416
e o a1 i : . "’7‘;')"’ R ' vrwry, ‘m gt u(.' ,.. § : C o~ R
) o . ) . . NN H L - 2 A o A
:‘d A ) N .
R &
? L _y
or mineralisation at depth.' L I et i
Although some eluv1al materlal has been worked much of it =

remalns, and can probably be worked.- There is- very llttle data, bow-'

ever on these eluvxals. Tects at erocodlle dnu Golden c1ty 1nd1cated

T a recovery of about 0.01 oz/ton from washlng alone.

III. HONEY CAMP: - SN g . 1 - . o
'l Here agaln, diamond drllllng falled to plok up workab;e

values et depth from veins show1n§ good surface values.v Most of the

alluvials have been worked odt, 1eaving onlygeluvlay—colluVLalvde9051ts

fo<be wofked. | | |

Reserves are estimated at 97,000 cu.yds at between

3.42 gr and 2.0l gr/cu.yd.
Minimm reserves = 400 ozs X
Maximum reserves = 690 ozs
- ’ C @ .

T
. e 4. - .
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APPENDIX 15

LI

' For Georgétown, New Amsterdam and Bartica and

within 10-miles thereof - , ) »

-Licence-to Trade in Gold Thee eea e 300 00
Licence to Trade- in Precious. stones —— - 70000

" Licence to Trade 'in Gold and Preclous Stones -1°°°.°°f

For»Licence to trade elsewhere in Gold and/or

Preciocus Stones .,, - .... S S 120 o0
For every duplicate Licence Issued IR - 7 .80
For every duplicate Concession or Lease 1ssued‘ . ﬁlOO
For transfer of each claim, licence - ,., ~ eee ‘4 00

1For every Mlnlng Pr1v1lege w e D S 25

For each Lertlflcate, including Registraticn of

Labour - cee een e ees N AN . .25
For flllng Appllcatlon for Busxness Perm1551on oo 500
Surveys -:' " - ﬂ*”s.{;

"For the. survey of any area comprlsed within the boundarzes

of a ‘tract to be held’ under »a Claim Llcence, Concession or

‘Lease, the applicant shall dep051t the estimated cost of the
.- Burvey and where the actual _cost exceeds the amount. dep051ted

shall pay the excess cost after survey, and 51m11arly where

the actual cost is less tAan the amount dep051ted, shall be

entltled to-a: re;und of the dl,ference oo

Fees in proceedlng bcfore the Commxsszoner or Warden - ‘4¢1
Filing" Complalnt e Lol e cae o ees '}_50
Summons of a Witness T e cee  Laes S 25

Copy of ev1dence or any document . per page of -

elghteen llnes - eee awe Cees e ;2H

1

v

Source: “.Government of Guyana,fMining Act, 1973.

- "% SBcons ‘scHEpULEC . A
‘Table of, Fees . L S
R R R | L seen
For a Prospecting Licence ver T eie L wee Wl 2 500
On filing a Notlce of.’ Locationnof'any Glaim'And L
: appllcatlon for a Licénce = .. _ qia ces " 50
_e}?or fxllng applxcatlon for ‘a. Concession SF Lease 16;00_‘”
For 'a certified copy of parrlculars relatlng to - T
'a Prospectlng Licence ... cee toe . eea ’ 12
For a Licence to mine for.gold for each-flnanC;al )
.. ‘Year' or part thereof ' .., e .l "T 500
"For a Licence to mine for precious stones for each
financial year or part thereof Ceee ees . 500
For a Licence to mine for’gold and prec;ous stones T
for each flnanc1a1 'Year' or part thereof cee '. leOO‘-
For a Llcence to mlne for valuable’ mlnerals for S TR
ach financial -year ror part thereor P e 10 00 -
For a Licence to mine for m;nerals for each - -
"financial year or part- thereof . Cees ces . 500,
For filing application for- River: Locatlon LLcence © 200
For Licence. to mine River Location for each*’ '
financial year or part thereof T e cee’ T, 2000
For Goldsmlth ‘Licence - cee e cee o ;.. ’ " 100
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