
The Guiana Shield Reviewed

by Allan K. Gibbs and Christopher N. Barron

The Guiana Shield oone of the world's沈rtheest黯跳America has much to contribute to the study of Earth history. It。 includesreenstone terranes and a Precambrian anorogenic, felsic volcanic and
plutonic magmatic province of equally important dimension.   Moreover, much o厂the crust of the region
appears to have originated during the Early Proterozoic rather than the Archaean, as in better-known
Precambrian regions elsewhere. This article outlines the main features of the Guiana Shield and its geological
history, reviewing the current literature and pointing to some o厂the outstanding problems to be resolved.

Working on the Guiana Shield

The geology of the Guiana Shield was established in broad
outline between about 1860 and 1910 by pioneers like C.B.
Brown, J.G. Sawkins, J.B. Harrison, L. Agassiz and O.A.
Derby. Their work was accomplished despite the difficult
conditions which still persist: limited access imposed by
tropical rainforests, lack of roads, rivers with numerous
rapids and falls, and the malaria and yellow fever endemic in
parts of the region. Dense forests cover most of the shield,
except for savanna areas in eastern Venezuela, southern
Guyana, along the Brazil-Suriname border and in the Paka-
raima Mountains (see Fig. 3 for locations).

In the past few decades, aerial photography,
physics, radar and satellite imagery, isotope
and improved
the shield at

airborne geo-
geochronology

transport have made it possible to map much of
scales of 1:250000 or

history has been determined with
less, and the geological

more precision than most
geologists from temperate regions might suspect. Summaries
of recent work in various parts of the shield are presented by
Bosma et-al. (in preparation), Choubert (1974), Lima et at.
(1974),丽舒王in (1974), Mendoza (1974), Montalvao杯 丽．
(1975). Oliverin e-t ;;].（1975). Pinheirn Pt ql-仃974下n _nri

Figure 1:   Outcrops at Devil's Hole rapids on
River, Guyana.
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Berrang6 (1977)．一一                    一一
The diversity of languages一Portuguese, Spanish, English,
Dutch and French一in which the geology of the region is
written, and the restriction of most of the works to relatively
obscure government publications and regional symposia are
responsible for the continuing lack of knowledge about the
Guiana Shield by the wider geological community.

(the Imataca Complex), an Early Proterozoic (2.3-1.9 Ga)
granite-greenstone-gneiss terrane in a zone 300-400 km wide
along the Atlantic margin, and a central and western portion
that has an extensive Middle Proterozoic (1.9-1.6 Ga) Dlat-

iorm cover ki-Ig. 4). in trie iatter region, anorogenic lelsic
volcanic and plutonic rocks and associated continental sedi-

The majority of fresh
streams (Fig. 1), and the

rock exposures are in rivers and
most resistant lithologies also occur

ments intrude or

basement.
are deposited on an older metamorphic

with little weathering on the hills. Mapping by both ground
and remote surveys can make use of properties of the highly
developed weathering zone, for the lateritic soils and sapro-

Early Proterozoic events of

lites retain some of the minerals and textural properties of

phism, deformation and associated granitoid intrusion,
ted the basement over most of the shield, and are refer

the rocks from which they were derived.
and, in some instances, vegetation may
related to bedrock lithology and structure.

The topography
also be closely
Air photographs

collectively as the Trans-Amazonian Orogeny. There are also
Proterozoic and younger mafic dikes, sills and flows in

and satellite images are thus useful, despite the dense forest
ksee cover pnoIo).

addition to several alkaline complexes.

The Imataca Complex: Archaean Granulites and Gneisses

Broad Geological Outline
The Guiana Shield is the

Platform, extending from
basin (Fig. 2). On the
Andean foreland basins.

northern portion of the Amazonian
the Atlantic margin to the Amazon

The Imataca Complex is the only part of the shield that has
yielded Archaean ages, though the metamorphic peak appears
to have been Trans-Amazonian. The COMDIL'X i- in fniiltpri

contact with the surrounding Precambrian rocks. There is

west

  The

it forms the basement to the

Guapor6 or Central Brazilian
Shield south of the Amazon basin completes the Amazonian
Platform.

also a series of southeast-dipping thrusts (Ascanjo, 1975)
involving both the younger granite-greenstone-gneiss terranes
nnrl thF- Tm;;t;;ra Comolex.

In one part of the Complex, Dougan (1977) showed that the

The Guiana Shield can be subdivided into a granulite and
gneiss terrane in eastern Venezuela with Archaean protoliths

parent rocks of the granulites and amphibolite-facies gneisses
were predominantly acidic, calc-alkaline igneous rocks of
continental affinity. Intermediate granulites, mafic gneisses,
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The greenstone belts consist principally of metabasalts and
subordinate metamorphosed andesites, dacites and rhyolites,
together with metagreywackes, phyllitos and metaconglomer-
ates derived predominantly from the associated volcanic--, and
sedi ments.   Metamorphosed mangamferous and ferruginous
sediments, cherts and carbonates are also present.

基 ｝ 匡:1

Mefavolcanic rocks with tho)eiitic, calc-alkaline, and mag-
nesian series compositions are found in the northern green-
stone belts.   The magnesian series rocks include highly
magnesian basalt flows and conformable ultramafic rocks,
now generally talc schists. Many of the volcanic rocks have
chemical, mineralogical and textural evidence of spititic
alteration, and pillow structures have been found in many
locations.   There are also subvolcamc felsic intrusives in

many of the belts, revealing the locations of felsic eruptive
centers.

The metasediments include many varieties of tuffs, volcam-
clastic conglomerates, greywackes and shales derived from
the associated volcanics.   Turbidite structures and bed-

sequences indicating submarine fan complexes are common.
Cross-bedded conglomerates and sandstones, possibly of
braided river facies, have been recorded in several localities.
Mudcracks have been observed in northern Guyana, and there
are local unconformities, particularly in regions with abun-
dant felsic volcanics and hypabyssal rocks. Carbonate rocks
weather readily in the humid tropics, and the only recorded
occurrence in the greenstone belts is a carbon-laminated
algal(?) limestone from a drill core in central Guyana.
Disseminated carbonate is common in many of the rock
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Figure 2: South America, showing the Guiana Shield (north of
the Amazon Basin) and the Guaporj Shield (south o厂the
Amazon).   Together they make up the Amazon Plat厂arm.
Key: I一greenstone, gneiss and granite terrones, 2一regions
with Middle Proterozoic plat厂orm cover and granitoid intru-
sives, 3一other Precambrian shields, 4一 Phanerozoic sedi-
川entary cover.
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metasecumentary gneisses, iron formation, minor ultrarnafic
granulites, dolomitic marbles and anorthosites make up the
remainder of the Imataca lithologies.

入detailed geochronological study by Montgomery and Hurley
(1978) of Imataca banded gneisses near the Caroni River
about 100 km SE of Ciudad Bolivar, Venezuela, demonstrated
}}. protolith age in excess of 3.4 Ga, as well as a possible Late
,,'\rchaean (2.7 Ga) igneous and metamorphic event prior to
the Early Proterozoic (Trans-Amazonian) granulite facies
metamorphism.   The Complex is also apparently cut by
granitoid rocks of Trans-Amazonian age.

Early Proterozoic Greenstone Belts

丁he greenstone belts located in the northern and eastern
parts of the shield have most of the typical characteristics of
their Archaean counterparts elsewhere. The proportions of
the various volcanic and sedimentary rocks are similar to
those of the Canadian Archaean for example, though they
differ from  the more mafic to ultramafic Archaean belts of

}ustralta, India and Southern Africa.   However, in sharp
,ontrast, the Guiana Shield greenstone belts have Trans-
八mazontan metamorphic ages of 2.6-2.1 Ga, and their appar-
ont protolith ages are also Early Proterozoic.
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二ircons derived from volcanic and sedimentary precursors of
1he Barama一Mazaruni Supergroup in northern Guyana have
r)een dated at 2.2510.1 Ga (Gibbs and Olszewski, 1982).
liecause of their lithological, structural and metamorphic
-,imilarities, the various greenstone belts of the Guiana Shield
,}re correlated with one another, and the inference is that all
of them will be found to have Early Proterozoic origins.
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However, both younger
）一ima丝旦·，1974) ages

(Priem丝丝·，1980) and older (e.g.
ave also been invoked on the basis of

尺b--')r reference isochrons for the parent rocks of
these belts.
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Figure 4:   Outline geology o厂the Guiana Shield compiled 厂rorn many sources including
Anonymous (1977), Bellizzia丝匹(1976), Schobbenhaus丝里(1981). Kev: 1一Imataca Complex,
2一greenstone belts; 3一high-grade Trans-Amazoruan metamorphic rocks; 4一undif厂erentiated
Proterozoic roct,.}, prowipallv granitoid and melornorphic: 5一Aliddle Proterozoic pre一UnIuma
,,edimentary rocks; 6一〔latuma Supergroup volconics; 7一granitoid rocks。／、the Uatum}T cyct-e
(shown mamlv In Brazil, but also present；；、other regions); 8一Sedimentarv rocks。厂the Aliddle

Proterozoic Roraima Group and Urupi Formation.   Other厂eatures: C

  四 8
E-arlx, Proterozoic

Cauarane Group supracrustals of Brazil; K一EarlV Proterozoic Kwilaro Group supracrustals of
southern Guvana; P一Middle Proterozoic Porguazan granites; R一Fariv Proterozoic Parima
Group }upracruslots ol' Hro-0; S一1xie Protero-o〔."oringa！I'ma I Ion:」 "n。，｛｛。：；、'I,、一(10,7011w,
intrusive complexes; Peripheral stippled area一Phanerozoic se(umentarv and volcanic rocks; T－
一Trans-AMOzonian Tatourtiquara Suite mal'ic inIrUSiVeS (Brazil).



types, however. No indication of a continental source for any
of the greenstone belt metasediments has been recognized,
and no highly mature sediment,-, such as or-thoquartzites or
ark-ose's have been noted in them .

Stratigraphic sections have been constructcd for some of the
northern belts that have relatively moderate deformation
(Menendez, 1972; -Marot and Capdcvila, 1980; Gibbs, 1980).
In Guyana the stratigraphic thicknesses of the greenstone
belts are estimated at an average of 8-IG km.   There is a
general and characieristic stratigraphic succession from ma-
fic to felsic volcanic rocks overlain in turn by the sedi-
mentary rocks, though many of these lithotogies are also
interstratified.

Metamorphism ranges from sub-greenschist to amphibolite
facies, with the higher grades generally located on the
peripheries of the belts, adjacent to granitoid intrusives and
gneisses. There，：also a tendency for the older stratigraphic
units (metabasalts) to occur in the marginal and the meta-
sedimentary rocks in the central portions of the belts. The
northern two greenstone regions have rather random, branch-
in2 svnclinal structural styles, while the southeastern belts of

Amapa, Brazil, are hignly elongated, oue to particutariy
intense late Trans-Amazonian deformation.

volcanic

morphic
and sedimentary strata that appear at lower meta-
grade-, in the adjacent greenstone belv, (Cannon

1964; Jorge Joao and Marinho, 1982)or at medium
the metasupracrustal, groups of southern
Suriname (Kroonenberg, 1976). Finally,
the greenstone belts appear to have

Guyana and
as indicated

grade in
w estern

  earlier,

been

ensimatic environment, without underlying
nental crust.   Nevertheless, considering

0r

  王ormed

adjacent
the vast

involved, the complexity of the rocks and
sparse geochronological and petrological data
possibility of八rchaean precursors somewhere
Amazoman rocks cannot he denied.

the relatively
available. the

in these Trans-

Trans一八mazonian granitoid intrusives areextensive

plex, and only a
of calc-alkaline

few have been carefully examined.

and com -

Most are

affinity, including ga比ro, diorite, quartz
monzonite,

sequence of

sod上c tonal土te and adamellite. In some there is a

intrusion from early mafic to later felsic com-

Table 1. Major Precambrian units and events of the Guiana Shield.

Key to localities: V一Venezuela, G一Guyana, S一Suriname, F－
French Guiana, B一Brazil, C一Colombia; c一central, n -norihern, e
一eastern, s一southern, w一western portions of the shield within the
various countries. Boundary between Early and Middle Proterozoic
taken as 1.9 Ga.

Other Trans-Amazonian Metalmorphic and Granitoid Rocks

In the basement to the platform-cover terrane in the central
LATE PROTEROZOIC

part of the shield, there are
that

t于le

rane

were metamorphosedto

Trans-Amazonian. These

exposures of supracrustal rocks
medium and high grades during

  include the Parima and Caua-

Groups in
yana, and the
(Table I）．

  已razil, the
Coeroem  and

Kwitaro Group in
Falawatra Groups

southern GU_

  in Suriname

Tectonothermal

events

(1.3-0.9 Ga)

Alkaline complexes:
(ages uncertain)

Volcanics:

Nikerie metamorphism, K'Mudku
mylonites, Jari-Fahino and
Ormoquan events

Cerro Impacto (cV), MUri Vountains
(sG, nB), Seis Lagos? (wB),
Maracanai? (sB)

Seringa Fm. (sB), Piraparana Fm.(C)

The protoliths of these metamorphic rocks include petitic
sediments, orthoqUartzites, iron formations, carbonates and
volcanic rocks.   However correlations between these units

have not been fully resolved, and it is unclear to what extent
any of them can be linked with the greenstone belts to the
north and east.   The presence of mature, platform-type
sediments indicates that at least some of these groups were
deposited on continental crust, possibly in an intracratonic
(Kroonenberg, 1976) or continenta)-marginal setting.

Extensive areas of gne;sses, amphibo)ites, granulites and
calc-alkaline granitoid intrusives make up the remainder of
the granite-greenstone terranes. They form the basement to
the platform-cover assemblages in the central and western
parts of the shield. Indeed, the metamorphism and deforma-
tion of the basement rocks and the intrusion of granitoid
rocks are the most significant manifestations of the Trans-
Amazonian Orogeny.   In most instances, there is general
conformity in structure between the gneisses and the adia-
cent greenstone belts, though granitoid intrusives and faults
commonly disrupt the contacts.

The ages and stratigraphic significance of the parent rocks to
the gneisses and the granulites are controversial.   On the
basis of comparisons with the Imataca Complex and some
reported isotopic ages in excess of 2.5 Ga, these high-grade
rocks have often been considered Archaean basement to the

Early Proterozoic rocks (e.g. Martin, J974; Cordani丝 型·，
1979; Lima et al., 1982). However, this is unlikely to be true
of most of the gneisses and granulites for several reasons.

First, the geochronological evidence for Archaean ages in the
gneisses or granulites is sparse and inconclusive. U-Pb dates
on zircons provide the most reliable data, and for the
gneisses of the northern half of the shield these range from
about 2.25 Ga (approximately coeval with the greenstone belt
volcanism) to 2.05 Ga in the Trans-Amazonian range (Gibbs
and Olszewskj, 1982; Priem and others, 1978).

Second, on the basis of their field relations, chemistry and
petrology, the high- and medium-grade Trans-Amazonian
metamorphic rocks could have been derived from the same

MIDDLE PROTEROZOIC

Parguazan granites:
( 1 .5 5- 1.4 5 Ga)

Pargua7a (WV
(nB), Abonari

，Surucucus
sB), Tiqui6(W B)

Mafic intrusives:

(1.7-1.5 Ga)

Sedimentary rocks:
(1.65-1.75 Ga)

Felsic votcanics

(1.75-1.90 Ga)

Avanavero Suite (V, G, S, B), Quarcrita
11has (sB), Pedra Preta (nB)

and associated

granites:

Pre-UatumA sedi-

mentary rocks:

Roraima Gp. N, G, S, B), Urip
Fm. (sB)

1,Jaturn5 Supergroup (V, G, S, B):
CUCIfivero (V), Burro-Burro and KuyLiwini
Gps. (G), Dalbana Frn. (S), SUrUmu Fm.
(nB), IriCOLIme Fm. (sB)

Cuchivero (nV), Saracura (nB),
MapUera (sB)

Muruwa Frn. (cG), Ston Fm. (wS),

Tunui Gp.? (wB), Cinaruco Fm.? (wV),
Los Caribes Fm.? (eV), La Pedrera Fm.?
(C), La Quina Fm.? (wV)

EARLY PROTEROZOIC

Trans-Amazonian

granites:

(2.05-2.15 Ga)

Tran‘一Amazonian

mafic intrusives:

South Savanna (sG), Kartabu (cG),
Gran Rio (S), Agua Branca (sB)

Tapuruquara Suite (0) Appinitic
Suite (sG), De Goeje }uite (S), San 11jan
de Manapiare (sV)

Tran。一Amazonian   Ile de Cayenne (F), SUpaM0 (CV), Bartica
metamorphic   (cG), Kanuku (sG), Guiancnsc Complex
complexes:   (B), Mit」Complex? (C),

Greenstone belts:   Pastora Sgp. (V), Barama-Nlazaruni Sgp.
(2.25 Ga)   (G), Marowijne Gp. (S), Paramacca Sgp.

                        (F), Vila Nova (eB)

Other meta-   Coeroem and Fallawatra Gps. (S),
supracrustal units   Cauarane (cl)), Kwitaro and Kanuku Gps

                      (sG), Parima Gp. (nB)

                        八RCHAEAN

        La Ceiba migmatite (nV) 2.7 Ga
          Gurian Orogeny (pre 3.0 Ga)

        Imataca Complex (nV) (pre-3.5 Ga protolitt）

10 EPISODES, Vol. 1993, No. 2.



positions. Ilicre are ako two-mira and biotitc granite, that
ire lo另cl} a,oiated with metasedirnents, parti(kilarlh vith-
in the northernmost greenstone dolls, and that are probcdblN
。上miatectir’，凡-t}p创or)gin, Many。工山e盯ImitodmrLNIVeS
are roln trd. partIFLIlarly near their margins.

Ihere are sc,cral grOLIPa at rclsTively smalt milic to ullra-
nri  intru,ions that ire Thou目it to ha%o irtrucled late in the
丁rans八mazoman cN,川e, bc}ause。工their field r川alions and
apparent   Trjn，一八mazonian   mots m or ph is n i   (see   Fa b I e   I I.
There is al,io a large meta-anorthositc in ilic Kab,iri River
valleN (if northern ( uvana that ma} be part of a eifferenLiat-
ed intrL]IIVe 11MpleX.

In some areas t)ncre was considdrah}e }atc下ra n，一八it ia 7,on i an

(atacla}i} that affected the nl etamorphosed greensioncs and
gneis}es, zis }cll as many。工the granitoid rocks.   Neark川I
of the rocl：of A二二la} and nortlicastern Para}, fra7ll, shcs}k a
strong入W elongation due to this event. similar elongation
and cata司asis,计旧uFli not Is ex计eme, 0}'kjr a口proximit创11
along strike in rentral and western Guyana and in north-
rcrTral 5r371上． 八n ENE-striking sti-tictural grain can 1}e
士ra,d from the‘ entral Roraima丁errjr.r} (Br.171比 throu到I
southern C.u}ana and into WeSTern Suriname.   Nlajor f.oultr
with this LNF orientation have been mapp(cl ir the Katiuku
Mountains in Cuvana, the 5difilhuysMountains in SUrinarTic and
it the lbojnclar} between the Imataca Comrlex ind the rest
of the shield in Venezuela. These are the ve(ingest re‘ognix
able features of the Tran,-AnIc7onitin Ororen}, and the}
affected continental crust that was already rciatnely co-
herent and conscilidaled.八period Of 'TabilitN. erosion and
crustal eNtensicin over much of们ie shleld followed.

s[ve rock, in, kide granite. grartoplivre, adrimcdlitc. granodfor
ite. and mircir qto}rtz山arito and (pix份,}cn[ie.刊乃es户卜｝泣v亡
becit dated rct},ctcn 1.7 and ！，Ca bN bothR,-}r andK 八r

ru,thods. and the} haNc initial ' -}W'sr ratios tvpcall
Froater山an 0.7r',. %%比mariv overO7％忆 g.尸以亡m牡朴．
1970: }nefhng and bOrrainge. 1970; B,isei and Teixeira. 1975;
Caudette Of川．，197别． Such ratios indicate that older
continental crust va, probabl, nro,poratd[旧the 11 elts.

M。咐 of fileM司die Proterozoic sdmontary and Nol(ani,
rocks arc undeforned or 1111w' 101,}k7ed deformation related

勿 川。称 fakiiiing or to t:)c cfs}ciciatocf rnafi(   arc fel'IC
intru,iors.   Fxcept In InTr(nive contact aureoles山eir Met,
norp卜LsT,1L‘FeRcr,洲丫。frL由-1171,11",hisl 'ace， 下le sedl-
mentar丫,a n司i}ncnrls ro川,s and比ell叭y比‘ofd川armation
den on,trate the pi-malenro of cnnl:,}] exl}nsion during this
period

In角。regions with Middle Protern7oic platform cover, tho
I tons八nitia,man basement consist, Prodontimint1v of medi-

um to high-gracle metamo印川c rocks and granites.   It 1,
possib[o th( rcfmc that the crust in these regions was croded
to cioycr tvels than the rust alon, the 八tlantic margin
%khere lower gracle Tran，一八mizonian rocks are common. This
interpretation is consistent ,ith the suggestion that the
MiddIv Proterozoic rock, are the products of an extensions]
tectonur process which m% osed doming in its eirv stages.

朋

川

Middle Proterozoic一

Continental Sedimentation and Anorogenic Magmatism

Fetween about 1.9 and 1.5C,, continental sediments and
volcanic torks were d叩o,ited and associated granites tntr}id-
cd over much of the central and western portions of the
Guiana Shield.   They do not, however, extend far into the
greenstane regmrs to the north and east (Fig. 4).   This
geographic separation into platform cover and greenstonc
regions can be traced without significant offset into the
Guapor6 Shic工。to the south Of the八mazon (Fig. 2).

The various groups of Middle Proterozoic sedimpms and
volranics resemble one another lithologically, and they are
profoundly unronformable on the Trams-Amazoman rocks,
showing none of the late Trans-Amazonian canarlasis. The
onset of their deposition forms a suitable marker for the
beginning of the Middle Proterozoic in the shield (Santos
1978)．丁here was a long period (from about 1.9 to 1.5 Gal
during which the continei tal surface was exposed to erosion,
weathering and sedimentarv reworking to produce mature
clastj( sediment,.   Prodonurantly fels‘igneous rocks with
calc-alkaline to alkaline compositions were erupted and in-
trucled during several major episodes (see Table 1), and mafic
cithes and sit1b; were mttudcd in the 1.7-1.5Ga interval.

丁he oldest Middle Proterozoic rocks are mature sandstones
conglomerates and shales. The best example is the Muruw a
Formatior of central Guyana, which conformitibl) overlies the
Baranna-Mazarum SupergroLp of the greenstoric belts and is
in turn conformably overlain by the lwokrama Formation of
the Uatunn2i Supergroup. Most of tho pre-UatumZ units listed
in Table I lithologically resemble the Roraima Grmip and
have prev}oj5ly been correlated with it. but the 只orarma
Group overlies the tiatuml Supergroup with substantial un-
conformity in most places.

The UaturniT Supergroup volcanics and their as}ociated gran-
ites are the most extensive of the Middle Proterozoic units.

The Uatum!i includes flows, subordinate crystal and crystal-
lithic tuffs, and coarser-grained pyroclastir to( ks.   Santos
(1982）卜ias demonstrated the presence of both cair-alkaiine
(andesile throogh rhyolile) and aikaune (Irachxte, }atlte,
alkali rtivolite) connoositional trends. The associated intru-

Figum 5: Water厂all over Ramada Formation esca7pment
the Ifeamu River of western Guorma.
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The Roraima Group and Associated Intrusives

The Roraima Group includes most of the Middle Proterozoic
sedimentary rocks that unconformably overlie the Uatum2i
Supergroup. These sediments are typically exposed as mesas,
with gentle dips except near to block faults or intrusives (Fig.
5). The Group reaches a thickness of about 2.5 km at Mount
Roraima, which forms a common boundary point of Guyana,
Venezuela, and Brazil (see cover photo). The Roraima Group
occurs over a total area 1000 km (E-W) by 600 km (N-S). The

Urupi Formation, a much smaller but similar unit, overlies
Uatum2i Supergroup rocks in the south-central part of the
shield, and similar units of approximately the same age occur
extensively south of the Amazon Basin.

The Parguazan Episode

largest， block forms the Pakaraima Mountains, covering， about9
／JUUU Km 一In 坛uyana,Venezuela ano Brazll, and o工her DIOCKS

are present in northwestern Brazil, southern Venezuela and
Suriname.

The Roraima

glomerates,
Group includes orthoquartzites, arkoses, con-

门-iinor

fluvio-deltaic

Keats, 1974).
quartz pebbles
ed weathering

and

shales and jasperoid tuffs deposited in
lacustrine environments (Reid, 1972;

Most of the clasts in the conglomerates are
and reworked sandstones, products of extend-
and repeated reworking of

Reconnaissance geochronology in the western part 01 Me
Guiana Shield has revealed widespread anorogenic granitoid
intrusion and metamorphism between 1.56 and 1.45 Ga (Pin-
heiro丝丝·，1976; Gaudette丝丝·，1978; Priem丝兰·，1982).
This is the youngest of the major anorogenic granitoid
episodes of the shield. The Parguaza batholith of Venezuela
is the largest of this series of granites, many of which have
rapakivi textures.   Dall'Agnol (1982) has compared these
granites with Phanerozoic "younger granites" of West Africa.

The significance of the concentration of Middle Proterozoic
ages in the western part of the shield is controversial.
Cordani et al. (1979) distinguish a separate Rio Negro-
Juruena 11rovince which tney consicler to consist precomi-

Trans-Amazonian basement and cover rocks.

jaspery ash tuffs interbedded with

  the surrounding
  Age determina-

sandstones of the

nantly of material accreted to the continental crust at that
time. Priem et a]. (1982) have provided evidence that the
Middle Proterozo万events principally involved reworking of
Trans-Amazonian basement.

Late vroterozoic 七vents:

During the period 1.3 to 1.0 Ga, the western, southern and
eastern margins of the Guapor6 Shield and the western

a

”

G
al

73
et

tions on

Roraima Group in Venezuela and Suriname

  and 1.65 Ga

are

(Gaudette and Olszewski, 1981)
1973) respectively.

(Priem

The Roraima Group in the Pakaraima basin appears to have
been fault-bounded.   Its present erosional escarpment in
Guyana is not far from the original depositional edge of the
basin, judging from the increase in thickness of

affected by high-grade
intrusion. These events

glomeratic members in this direction (Keats, 1974).
one fault, the Tumatumari Fault of central Guyana,

its con-

At least

is known

margin of the Guiana Shield were
metamorphism, folding and igneous
include the Sunsas Orogenic Cycle of

to have originated during or just prior to the Roraima Group
deposition.

Minor felsic intrusives occur in the lower part of the Roraima
Group in Guyana, possibly associated with volcanism that
produced the jaspery tuffs. Dikes and extensive sills of the
Avanavero Suite of continental tholeiites cut the Roraima

Group and extend across most of the Trans-Amazonian base-
ment of the northern part of the shield. The most prominent
Avanavero Suite exposures, however, are sills in the Roraima
Group (hence their previous name "Roraima Intrusive Suite").
Hebeda and others (1973) have dated Avanavero dolerites in

(Berrang6,
Colombian

1982) and the formation of a
Andes (Kroonenberg, 1982).

the Guapor6 Shield
granulite belt in the
The Paraguai-Ara-

guaia fold belt of the late Precambrian Brazilian Orogenic
Cycle forms the southern and eastern margins of the Guapor6
Shield and projects beneath the Amazon Basin to the east of
the Guiana Shield.

Within the Guiana Shield there is evidence of Late Proter-

ozoic

m icas

faulting, resetting or closure of
and igneous intrusion, possibly

isotopic systems in
associated with the

western Suriname at 1.64 Ga.

Similar mafic intrusives, the Quarenta Ilhas Suite, cut
Urupi Formation in the southern part of the  shield.

鬓

土he
丁he

more intense activities on the periphery of the Shield. Most
of these faults are oriented northeasterly and are associated
with mylonites and pseudotachylites along the southern boun-
dary of the lm}taca Complex, along the Kanaku and Bakhuys
Mountains, and in Amapa. These have been referred to as the
Orinoquan, the K'Mudku and the Jari-Falsino Events respec-
tively. It is likely that this late Proterozoic faulting involves
substantial reactivation of older zones of weakness.

耘黔溉笨 I羹夔夔   1   1蔽哪  1 豪滩赫 Rb-Sr and K-Ar ages of micas
shield in the range 1.3-1.0 Ga

  obtained over much of the

are taken as evidence of the

Nickerie metamorphism. It is not known, however, to what
extent this event represents a discrete thermal pulse or
simply crustal uplift with subsequent cooling and closure of
isotopic systems.

憋
抖 The late Proterozoic igneous events

alkaline complexes and mafic and felsic

include intrusion of

纷长兮

馨
热

掣
黔

complexes have now been discovered

volcanics.

in widely

  Alkaline

scattered
滩
c
会

circular appearance on

卜、装
典

parts of the shield, through their
radar imagery and air photos (Fig. 6).

N are thought to include carbonatites,

Those listed on Table I

because of the exotic

mineralogies and compositions of their weathered exposures.

委
编 鬓 奋

舜蒸 鹭
姨默邻蘸

Drilling efforts to date have, however, generally been unable
to penetrate beneath their thick lateritic caps.

礁

蹂 娜

牡嘿瀑耀
Alkaline basalts of the Seringa Formation dated at about 1.15
Ga overlie the Urupi Formation in the south-central part of
the shield, and Priem et al. (1982) have obtained a date of
0.92 Ga on felsic volcanic药n southeastern Colombia.   These

are the youngest known Precambrian volcanic rocks.

Post-Precambrian Events:

The most important Phanerozoic events affecting the Guiana
Shield were Palaeozoic and Mesozoic dike intrusions and the

crustal uplifts and depressions that formed the present moun-
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tain ranges and sedlmentary baslns·The KanukU and BakhUys
Mo以ntal门5 of Guyana ands“riname resPectiVely are fa日lted
blocks of high一grade metamorPhiC rocks．The Takutu Graben
adiacent to the Kanuko Mountains 15王，lled with MesoZoiC
sedimentary and volcanic rocks，and there may be a corre－
sPonding graben beneath the Quaternary cover along the RIO
Branco． Together with the Berbice coastal basin in eastern
Guyana，these grabens nearly divide the shield into two
seParate lobes． Mesozolc dl伙es are Particularly comr－non

the bedrock are llkely to be economlcally lmPortant Inthe
future，for they Probably IncJ日de base metals，gold，tln，
diarnonds，urani日m and carbonatlte一related ores．

Masslve base metal sulPhide deposlts are Probably Presen士土n
the greenstone belts，based on an analogy with the Canadlan
Archaean belts and on correlation with the Gr艺0 Para Group
greenstone bejts of the Serra dos Caoa］ds oe只ion
Guapor连5｝飞ield． 丁卜e cara）二5 re只lon卜、ao been the

“几
卜 ttt
th月

  O l

是，Ong，‘h‘开R‘0 ．BranCO一月e犷b，厂e bas‘n，旦“15，寻nd＿）n ea书ern
价maP己 W犷lere Iney parajlel Tne CoaSI 、rl只·／）· llle graDens

and dike Intr日slons are thought to have orlginated during the
oPening of the Atlantic and rnay have reactlvated older
proterozoic structores（McConnell，19‘9）．

The AT’naZ0n Basln does not signifiCantly offset the geologiC
Pattern between the Gulana and GuaPor已Shields，and corre－
lations frorn one to the other are rernarkably clear． Geo－
Physical data indicate that the core of the Amazon Basin
Probab里y has a graben structure·However，no major fau主ts
have been maPPed In the exPosed Palaeozoic strata or
basement near its margins，although Mesozoic dlabase 51115
and dikes are locally Present along the northern margins of
the basin（Fig．7）．
The base of the Rorairna GrouP in the Pakarairna MountainS，
llke that of many of its outliers，15 now close to the Present
sea level，as a result of reglonal uPlift In the MesoZoiC and
Tertiary． However，seParate fault一bounded uPlift of the
Pa从araima block 15 not indicated，for the Avanavero Sulte
dike，and inclined 51115 have not been notably offset between
the Roralma Gro日P and the neighbouring areas of older
basement·A rnoderate ePeirogenic uPllft 15 thUs CharacteriS－
tlc of the entire Amazonian Platform，including the AmaZon
Basln where Palaeozoic marine strata are now exPosed．

Economic Geology and Mineral Potential

The rnajor ore dePosits of the shield include lron at the El
Pao and Cerro Bolivar rnines in the ImataCa CornPlex and
manganese att卜e Serra do Navio and now inactive Matthews
Ridge mines in the greenstone belts·Maior Placer and eluVial
gold dePositS have IOng been worked by hand and dredge·
There are nurnerous shajlow gold mjnes in the greenstone
belts and granites，but the only deeP gold rnine 15 the El
Callao mine in VeneZuela．

Tln has been mlned from placers and veins in Amap占，anda
new mine at Pitinga，north of Manaus，15 Producing tin that 15
regionally assoclated with granites of the Parguazan cycle，
Columbite一tantalite has been Produced from Pegrnatites in
some of the Trans一Arnazonian granites in Guyana，and colurn－
bite一tantalite and tin have been mined on srnall scales frorn

Placers in French Guiana and Suriname． Molybdenite mln－
eralization associated wit卜granitoid intrusives of several
ages has been found in Guyana and Brazil．

There have been numerous uranium exPloratione士士orts，many
of them focused on regions with Middle Protero之oic sedi－
rnentary rocks．occurrences of uranium rnineralization have
been found in association with Pegrnatites and alkaline corn－
Plexes as well．

Diarnonds have been Produced frorn PlaCer wor伙ings all
around the pa玩araima Mountains．They are generally regard－
ed as derived from Pre一Rorairna kimberlites Preserved in the
CongLornerates of the Roraima GrouP· SeVeral aCtive ex－
Ploration ProjeCts are now searChing for diarnantiferous kim－
berlites．Bauxite dePosits are develoPed on weathered Pre－
cambrian rocks in Guyana and Venezuela，in coastal sedi－
ments in Suriname and along the Trombetas River near the
Amazon· Kaolln and high一Purity sand dePositS are a1So
Present in weathering zones and in the MesoZoiC一Cenozoic
sed里rnentary cover．

Most of the irnPortant ore dePosits cited aboVe are ProduCts
of，or have been signifiCantly enrlChed by the trOPICal weath－
ering．Thou只h hardly taPPed as yet，the mineral resources of

T－najor lron，CoPPer，gold，manganese and nlckel dlscove：］。、．
all excePt the土ron being fo日nd wlt卜Int卜e Past few ye己rs·
occurrences of favourable 11tholog土es，characterlstlc hydro－
tbermal alteratlon and sulP卜lde minerallzatlon are known In
rnost oft卜e Gulana shleld greenotone belts as well，thoug｝飞no
maJOr Ore dePosits of thls tyPe have been reported Yet、

Some ImPortant Geological Problems

Much Progress has been made互n recent years in establls卜飞旧9
the lithostratlgraPhy and struCture of the varlous greenstone
belts of the Gulana Shleld Its卜ould now be Pos，lble to stlldy
the reglonal dlfferences土n StratlgraPhy，VolCan1C COmposl－
tions and age In Order to Understand better the genes］5 of
these belts and to seew卜at they will reveal about cr日st乙nd
uPPer mantle ProCesses In the Early Proterozolc．There are，
for exarnPle，obV10us analogles with both ArChaean groen－
stone belts and with PhaneroZoLc subductlon comPlexe，一
ParticUlarly lsland arcs．

The slmllarltles between theG日yana and West African pre－
cambrian have long been aPParent and have been descrlbed by
Mcconnell（19‘9），choobert（197斗）and Martl。（197今）anlong
others．The early Proterozoic greenstone belts of the GUI己na
Shield are comParable in age and 11t全、ologlc dlversity with the
tyPel已irrimian belts of the Man shleld of southern West
Africa（已lack，1980）．The tyPe 11 Blrrlrn，an belts as descrlbed
by Blac味have more in common with the metasedlmentary
belts oft卜e central Part of the Gujana Shleld than with the
greenstone belt、· The Eburnian orogeny‘5 slmllar tQt卜e
Trans一Arnazonlan In age and r－netamorPhic and jgneous style，
but there aPPears to be no rnajor counterPart in theG山ana
shleld to the Pan一A王rlcan events of the late，t ProteroZolc

and early Palaeozoic．The Tarkwlan metasedlments of West
Africa，imPortant for their PalaeoPjacer gold，mjght be
broadly correlated with the Pre一Uaturn艺 metasedlr－nentary
rock of the Guiana Shield b日t the Tarkwlan rocks are nlore
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intensively deformed. The extensive Uatum5 Supergroup and
Roraima Group are absent from the Atlantic margin of the
Guiana Shield and have no major correlatives in West Africa.

The development of extensive felsic volcanics and granitoids
relatively soon after the consolidation of continental crust is
not unique to the Guiana Shield, but this must rank as one of
the prime examples of such phenomena. There are ample
exposures over vast regions of northern South America,
making this a good place to study the processes involved in
their development. The cause of this anorogenic magmatism
is not well established, and the relationship needs to be
resolved between these rocks and the preceding Trans-
Amazonian episode, as well as the contemporaneous orogenic
events in the southwestern part of the Amazon platform.

Several aspects of the present synopsis are particularly con-
troversial and require further confirmation.   Is Archaean
crustal material entirely absent from the Trans-Amazonian
metamorphic terranes? How do the metamorphosed supra-
crustals in the central portion of the shield correlate with
one another, and what is their relationship to the northern
and eastern greenstone belts?   Are the Early Proterozoic
rocks and events completely separate from those of the
Middle Proterozoic, or are they part of a single orogenic
cycle?   The new IGCP Project 204 on "The Precambrian
Evolution of the Amazonian Region" will undoubtedly help to
resolve these issues.
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