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INTRODUCTION 

la the last decade, knowledge of the basement 
geology of Suriname has greatly increased as a result 
of the intensive mapping campaign of the Geological 
and Mining Service of Suriname, and geochronological 
research by the ZWO Laboratory of Isotope Geology 
at Amsterdam, the Netherlands. These concerted efforts 
resulted in the publication of a full-colour geological 
map of the country at 1:500.000 in two sheets (Geo­
logical and Mining Service, 1977), on which 37 
different rock units distinguished in the Precambrian 
alone, and which is based on photogeology, aerogeo-
physical survey, 35 years of field work, a sample 
collection of 100.000 (one hard-rock sample per sq. 
km), of which about 50.000 thin sections were made, 
and about 700 drill cores. About 300 Rb-Sr, K-Ar 
and U-Pb whole-rock and mineral age determinations 
were carried out. The accompanying explanation to 
the geological map is being printed at present (Bosma 
et al., in press; de Vletter (cd.) in press.). 

As a result, the broad outlines of the geology 
are well established. The Precambrian basement of 
Suriname consists of two high-grade inetamorphic belts 
of Lower Proterozoic or possibly Archaean age, a 
Lower Proterozoic greenstone belt, and a vast grani­
toid-volcanic complex between these metamorphic belts. 
The basement carries a few remnants of flat-lying 
Middle Proterozoic continental sediments, and is cut 
by abundant Middle Proterozoic and Permo-Triassic 
dolerite dykes. Unconsolidated Cenczoic sediments form 
a fringe of up to 150 km wide in the coastal area. 
The basement was essentially formed during the Trans-
Amazonian Orogenic Cycle between 2000 and 1870 Ma 
ago. Younger tectonic movements accompanied by 
shearing, mylonitization and low-grade metamorphism 
culminated during the Nickeric Metamorphic Episode 
around 1200 Ma ago. A review of the basement geo­
logy was published recently by Bosma et al (1983). 
The main structural units are depicted in Fig. 1, the 
stratigraphical column in Table 1. 

During the compilation of the geological map and 
the accompanying text, a number of problems were 
encountered, of geochronological, stratigraphical and 
tectonic character, which partly are specific to Suri­
name, but partly are shared with other countries in 
the Guiana Shield. It is the purpose of this paper to 
present these problems in order to further discussions 
with geologists from other parts of the South American 
ihlelds. 

(1) THE PRESENCE OF AN ARCHAEAN 
BASEMENT IS SURINAME 

An outstanding problem is whether or not sizeable 
parts of the Guiana Shield are of Archaean age. There 
is one school of thoujja which believes in an Archaean 
age of e.g. the Xanrlu Complex in Venezuela, Ka-
nuku Granulites in Guyana, Falawatra Group in Su­
riname, Ile-de-Cayecne Group in French Guiana, Com-
plexo Guiancnse in Brazil (cf. Routhier, 1980). This 
school draws also support from investigations in areas 
outside the Guiana Shield. For example Danni et al. 
(1982) state that in spite of the fact that most isotope 
determinations on gneisses sampled in Central 3razil 
yielded ages between 2000 and 500 Ma it has been 
argued on geological grounds that the high-grade re­
gion is of Archaean age. Greenland is another example 
of contradiction between field and isotopic evidence 
(Windley, 1977, p. 99). 

The opposing school, however (cf. Gibbs & Ols­
zewski, 1982) is of tfce opinion that apart from the 
older Imataca complex in the extreme northwest of the 
Guiana Shield, the "Archaean" age determinations are 
either relatively unreliable K-Ar or Rb-Sr model ages, 
or have subsequently been reinterpreted or rejected. 
This school may also draw some support from the fact 
that in French Guiana, where a new series of age de­
terminations is carried out, areas in the south, formerly 
dated as Archaean, aow show Trans-Amazonian agss. 
Testard, (pers. comnt, 1983) states that the presence 
of older relics canirct be excluded but needs to be 
proved. The position of the Ile de Cayenne is as yet 
uncertain. 

Suriname witnessed a similar process. There are 
tv/o belts of high-grade metamorphic rocks in Suriname, 
the Falawatra Group and the Coeroeni Group. The 
Falawatra Group in NW Suriname, which forms the 

. backbone of the NE-SW stretch Bakhuis Mountains 
horst, consists for the greater part of charnockitic to 
enderbitic granulites with minor amounts of basic gra­
nulites, amphibolites and layered anorthosites, sillima-
nite gneisses and quzrtzites, and intruded by pyroxene 
granites. The'Coeroeni Group consists predominantly 
of politic and quartzrfeldspathic gneisses with minor 
amphibolites, quartzäes and calcsilicate rocks. Both 
complexes show more « less concentric isograd patterns 
and domal structures. The sillimanite gneisses of the 
Falawatra Group are considered to be equivalents of 
the Coeroeni Group gneisses, mantling and infolded 
into an older core of charnockitic granulites (Bosma 
et aL, 19S3). 

The first Rb-Sr whole rock analyses of the char-
nockiiic granulites of the Falawatra Group did not 
show any linear arraBgcment, and remained unpublis­
hed. Then, four sampfcs from the Bakhuis area were 
analysed by Gaudctte et al. (1978) and plotted toge­
ther with two samples from the Supamo gneisses in 
Venezuela into :i single Rb-Sr isochron, yielding an 
age of 2760 Ma. Siv for some time, in spite of the 
questionable sampling procedure, an Archaean age was 
assumed for these rucks. However, an intensive sam­
pling campaign along fresh exposures blasted for the 
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construction of the Bakhuis railroad, and the subse­
quent analysis indicated that no arguments remain for 
an age greater than 2.4 Ga. The Rb-Sr data points 
all fall within an envelope between 2.0 and 2.4 Ga, • 
including those by Gaudette et al (1978), whereas 
the zircon U-Pb age obtained of 2026 Ma corresponds 
very well with the lowermost array of Rb-Sr data points 
(Priem et al., 1978). Gaudette et al's ages therefore 
can be ascribed to a fortuitous arrangement of too few 
data points. 

Another source of information is afforded by the 
metamorphic history of the high-grade belts, the inter­
pretation of which has varied likewise. In both belts 
there is evidence for a first synkinematic phase of me-
tamorphism at low-pressure amphibolite-facies to gra-
nulite-facies conditions, synchronous with migmatiza-
tion, and a second, static phase of metamorphism in 
which lower-pressure mineral assemblages from the first 
phase were replaced by higher-pressure assemblages. 
Especially the replacement of cordierite is noteworthy, 
leading to parageneses with all three Al;>SiOs polymor­
phs, staurolile, garnet, gedrite, orthopyroxene, sapphi-
rine and surinamite (Dahlberg, 1973, de Roever, 1975, 
Kroonenberg, 1976, de Roever et al., 1976). 

Originally, before radiometric age data were avai­
lable, the first phase of metamorphism in the Coeroeni 
Group was interpreted to be of pre-Trans-Amazohian 
age, and the second, static higher pressure phase to be 
Trans-Amazonian, on account of the similarity of the 
Ligher pressure mineral assemblages with those of the 
higher-grade parts of the greenstone belt (see below). 
However, radiometric dating in the Coeroeni Group 
gave a well-defined 2001 Ma 6-point Rb-Sr isochron 
with an initial "Sr/^Sr ratio of 0.7027, leaving little 
room for a substantial pre- Trans-Amazonian meta­
morphic history, (Priem et al, 1977X Although the Fa-
lawatra Group pelitic gneisses with evidence for a two-
phase metamorphic history were not analysed, the 
low 87Sr/S6Sr ratio for the charnockitic granulites bet­
ween 0.7023 and 0.7035 tell'the same story. A detailed 
analyses of the main mineral parageneses in the 
Coeroeni Group, including microprobe analyses of the 
constituing minerals, showed that the metamorphic 
history can better be viewed as representing a prograde 
and a retrograde stage of the same metamorphic event 
(Kroonenberg, 1976). 

In spite of the lack of evidence from geochrono-
logical and penological data for a pre-Trans-Amazonian 
history, a possible Archaean origin is still maintained 
for the charnockitic granulites of the Falawatra Group 
alone (Bosma et al., 1983), on the basis of the follo­
wing arguments. 

* 
(l)Within the charnockitic granulites small dykes 

of granulite-facies metadolerites and some bodies of 
garnet-bearing metanorites have been found, which are 
lacking in the Falawatra Group and Coeroeni Group 
pelitic gneisses. These bodies record intrusion prior to 
the main granulite-facies metamorphism, but posterior 
to the main phase of migmatization, thus indicating 
that a major metamorphic event occurred before the 
last granulile-facies metamorphism. Moreover, relics 

of deformed hornblende and biotite have been found 
as inclusions in orthopyroxene, indicating that the 
former event, possibly was lower-grade (de Roever, 
1975; Roever & Bosnia, 1975; Bosma et al., 1983). 

(2) There is a great similarity in both lithologie 
nd metamorphic characteristics between the Falawatra 
Group charnockitic granulites and those of the Imataca 
Complex in Venezuela. The latter complex was shown 
by Montgomery & Hurley (1978) to have undergone 
a Trans-Amazonian granulite-facies overprint ever an 
3.0-3.4 Galower-grade metamorphic phase. It is pos­
tulated that granulite-facies metamorphism in the Fa­
lawatra Group completely erased all evidence for 
earlier phases of metamorphism and its protolith age; 
the only possible evidence might reside in the large 
scatter of the data points (Bosma et al., 1983). 

The question of a possible Archaean age for the 
Falawatra Group is not only relevant to the history cf 
the high-grade belts themselves, but also to the whole 
tectonic setting of the Trans-Amazonian Oogenic 
Cycle. In southeastern Suriname there is evidence that 
at least part of the granites resulted from anatexis of 
preexisting granulitic rocks, which may indicate that 
a possible Archaean granulitic or lower-grade basement 
was not restricted to the Bakhuis Mountains alcne, but-
underlied extensive parts of the Shield now occupied 
by remobilized Trans-Amazonian granites. 

(2) TRANSAMAZONIAN DEPOSITIONAL 
ENVIRONMENTS 

One of the most outstanding peculiarities of the 
Guiana Shield is the absence of Archaean greenstone 
belts. The extensive greenstone belt at the northern 
margin of the Shield is of Lower Proterczoic age 
(Choudhuri, 1980; Gibbs, 1980; Gibbs & Olszewski, 
1982, Priem et al., 1980). Apart from the Im2taca 
complex, the Guiana greenstone belt shares its problems 
with the Archaean ones, in soîar as nowhere the stra­
tigraphie relations with the high-grade belts have been 
established unambiguously, and the geochronological 
data are inconclusive. The most reliable age for the 
deposition of the volcanic rocks in the greenstone belt 
has been obtained by Gibbs & Olszewski (1982). They 
found a 2250 Ma zircon U-Pb age for zircons from 
metagreywackes of volcanic origin from Guyana, as 
well as for some gneisses associated with the greenstone 
belt. Priem et al (1980) gave a 1950 Ma Rb-Sr 
isochron age for the Paramaka Formation basic mcta-
volcanics from the Suriname part of the greenstone belt, 
but this age was convincingly demonstrated by Gibbs 
& Olszewski (1982) to reflect Trans-Amzonian meta­
morphism, rather than the age of the extrusion. But 
even Gibbs & Olszewski's data cannot solve the di­
lemma of the primogeniture between granulites and 
greenstones. The base of the volcanic — sedimentary 
pile of the greenstone belt has never been observed. 

The stratigraphie succession observed in Suriname 
is, from the bottom upwards: (1) a volcanic-sedimen­
tary series (Paramaka Formation), composed of a basal 
sequence of tholciitic metabasalts, gcochemically tian-

• sitional between Archaean basalts and modern ocean 
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floor basalts (Veenstra, 1978), associated with me-
tagabbros, and followed by meta-andesites to metar-
hyolites; intercalations of metacherts and phyllites in­
crease towards the top. (2) a volcaniclastic metagrey-
wacke and phyllite series (Armina Formation), and 
(3) a meta-arenite to metaconglomerate series, equally 
of volcaniclastic origin (Rosebel Formation). Th? 
types and proportions of the volcanic and sedimentary 
rocks in the greenstonebelt (called Marowijne Group 
in Suriname), and elsewhere on the Guiana Shield are 
similar to those of the Canadian Archaean, but differ 
in these respects from the more mafic-ultramafic belts 
of the Australian, Indian and southern African Ar­
chaean (Gibbs & Barron, 1983, cf. Veenstra, 1978). 

Within the greenstone belt a subdivision can be made 
into a southwestern part (zone lb in Fig. 1) consisting 
mainly of Paramaka metavolcanics intruded by diapyric 
tonalité bodies, and unconformably overlain by Rosebel 
Formation metasediments, and a northeastern part (zone 
la in Fig. 1), consisting mainly of Armina Formation 
metagreywackes and intruded by two mica granite and 
biotite granite bodies. The asymmetric structure of the 
greenstone belt, the basic — to acidic succesion in the 
Paramaka Formation, and the geochemical characteris­
tics, are suggestive of an island-arc — back-arc marginal 
basin tectonic setting. The basal volcanics would be cove­
red by the erosion products formed at their first emen-
gence, whereas greywackes were deposited by turbidity 
currents in an arc-trench clastic wedge. Although this is 
the most attractive geotectonic setting thinkable, int hust 
with two serious deawbacks. 

In the first place, the occurrence of phyllite pebbles 
was noted in the Rosebel Formation (Bosma et al., 
1983, which would indicate that a phase of uplift and 
metamorphism had taken place between the extrusion 
of the volcanics and the deposition of the Rosebel 
sediments. In the second place, north of the Armina 
Formation belt, a zone of high-grade gneisses is found, 
similar to those at the southwestern margin of the 
greenstone belt, thus detracting from the idealized 
asymmetric structure of the greenstone belt. Clearly, 
the interpretation of the tectonic setting of the deposi­
tion of supracrustals here requires more stratigraphical, 
geochemical and geochronological work. 

If we accept the geochronological evidence for a 
Trans-Amazonian protolith age for the Coeroeni Group 
gneisses and for the sillimanite gneisses of the Fala-
watra Group, than we must envisage Trans-Amazonian 
deposition to have taken place in two contrasting en­
vironments, one characterized by considerable contem­
poraneous volcanism (the greenstone belt), and one 
in which pelitic rocks predominate and in which there 
is little evidence for volcanic contributions. The diffe­
rence in the role of the volcanics preclude an explana­
tion in which the Coeroeni Group gneisses represent 
the higher-grade equivalent of the same supracrustal 
sequence. As both the- Coeroeni Group and the Fala-
watra Group are surrounded by Trans-Amazonian 
granites and acid metavolcanics, interpreted as remo-
bilized older basement one could imagine deposition 
to have taken place in an intracratonic basin within 
the older basement (Bosma et al., 1983). 

(3) TECTONIC SETTING OF TRANS-AMAZONIAN 
DEFORMATION AND METAMORPHISM 

- Whereas there is considerable uncertainty as to 
the protolith age of the three metamorphic belts, there 
is general agreement that metamorphism in all three 
belts took place during the Trans-Amazonian Orogenic 
Cycle. However, the structural trends of the belts, as 
well as the pressure regimes, differ strongly from one 
belt to another. 

Both high-grade belts show concentric isograd 
patterns and a domal structure, and have a similar 
metamorphic history as outlined " above. They show 
commonly isoclinal folding with often vertical axial 
planes. Their structural trends are highly discordant 
however. Structural trends are predominantly NE-SW 
in the Falawatra Group and NW-SE in the Coeroeni 
Group, in both cases roughly parallel to the strike of 
the belts. Both belts : meet each other in southern 
Guyana, just across the boundary with Suriname. The 
isograd map of Berrangé (1973, 1977) shows the 
Coeroeni Group trend being truncated by the border 
of the Kanuku Complex, the continuation of the Fala­
watra Group in Guyana. The junction coincides with 
a jump in metamorphic grade, but this may be due 
to later tectonic movements along the border faults 
of the high-grade belt. The triple-junction pattern 
present shows more resemblance to an intracratonic 
rift-rift-rift situation, and cannot easily be viewed in 
a continental margin setting (Bosma et al., 1983). 

In the greenstone belt metamorphism is generally 
in the greenschist facies, with kyanite and chloritoid 
as indicative for fairly high pressures. Around diapyric 
intrusions the amphibolite facies is commonly reached, 
as well as along the peripheries of the greenstone belt. 
The metamorphism is synkinematic with tight to iso­
clinal folding on cm to km scale, with nearly hori­
zontal fold axes roughly parallel to theW-E to NW-SE 
strike of the greenstone belt as a whole. This would 
suggest a rather simple style of deformation, but Burke 
et al (1976) suggest that greenstone belts are much 
more .tectonized than has generally been recognized, 
and even that major slides are common. Testard (pers. 
comm.) agrees with this suggestion. In fact, van Kooten 
(1954) suggested even the possibility of large over-
thrusts in the Mindrinetti gold area near the Suriname 
river. Further field work is needed to give a clearer 
picture. 

The W-E to NW-SE strike of the greenstone belt 
is abruptly truncated in NW Suriname by the Bakhuis 
Mountains Horst of NE-SW strike, but is resumed 
beyond the horst in the Avanavero area and in Guyana. 
Tectonic movements along the border faults of the 
Bakhuis Mountains can explain the abrupt transition, 
but cannot solve the problem of synchronous metamor­
phism in both belts with strongly, discordant strikes 
and pressure regimes. If one considers the Trans-Ama­
zonian gneisses mantling the granulitic core of the Fa­
lawatra Group as having been deposited in an intra­
cratonic basin, one could consider the latter as an 
unopened arm of a triple junction. However, drilling 
into the basement of the coastal plain near Paramaribo 
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and seismic studies in the offshore area indicate the 
continuity of the Bakhuis structure well into and pos­
sibly even beyond the greenstone belt, so that they 
rather appear to be intersecting belts (Bosma et al., 
1983, Fig. 4). Clearly, there is no simple plate-tecto­
nics pattern in which the major orogenic characteristics 
of the Trans-Amazonian Orogenic Cycle can be accom­
modated. Gibbs (pers. comm. 1983) visualized the 
shield being assembled bteween 2100 and 2000 Ma by 
events involving island arcs, collision arcs, deformation 
and cataclasis, and formation of granites. Marot and 
Capdevila (1980) believe that the Trans-Amazonian 
orogeny, as studied in French Guiana, resulted from 
the collision of a southern and a northern continent, 
the latter being represented by an island arc, a conti­
nental margin, and a marginal basin. A palinspatic 
reconstruction of the main events awaits in the first 
place paleomagnetic research in the crustal segments 
involved. 

(4) RELATION OF ACID MAGMATISM TO 
TRANS-AMAZONIAN OROGENY 

The granitoid-volcanic complex which separates 
the three metamorphic belts of the Surinam basement 
from each other falls apart into three domains, 

1. within the greenstone belt tonalité diapyrs 
occur as concordant intrusive bodies amidst Paramaka 
basic metavolcanics (zone lb in Fig. 1), and two-mica 
granites occur in a similar tectonic setting amidst 
Annina metagreywackes (zone lain Fig. 1). Foliation 
is common in these rocks, especially along the margins, 
the schistosity of the surrounding amphibolite facies 
rocks is parallel to the contacts (Veenstra, 1978), so 
that syntectonic intrusion is the most plausible way of 
emplacement of these bodies. The easternmost tonalité 
diapyrs are entirely surrounded by greenstone-belt me­
tamorphic rocks, but the southernmost ones pass 
gradually through a migmatitic zone into the more 
homogeneous granitoid complex of central eastern Su­
riname. 

2 . in central-eastern Suriname (zone 2a in Fig. 
1), the main granite type is a greyish, medium-grained 
biotite granite to granodiorite, with common migmatitic 
aspect, and numerous map-scale to outcrop-scale en­
claves of granulites and migmatitic gneisses, as well 
as pyroxene granites, suggesting an origin by extensive 
anatexis of high-grade metamorphic rocks at a com­
paratively deep level of exposure. Deviating granites 
such as the two-mica granites of central Suriname are 
regarded to have originated by anatexis of pelitic 
parent rocks. 

3 . in central western Suriname, the main granite 
type is a megacryst-bearing medium-grained biotite 
granite, which is associated with large volumes of 
various types of subvolcanic granites (fine grained 
biotite granites, granophyric granites and leucogranitcs), 
as well as with acid to intermediate metavolcanic rocks 
(Dalbana Formation). The Dalbana Formation acid 
volcanics show low-grade contact mctamorphism due 
to the intrusion of the granites. The close association 

of granites with subvolcanic and volcanic rocks suggest 
a shallow level of exposure (zone 2b in Fig. 1). 

The spatial and temporal relationships between 
the syntectonic intrusions, the deep-level granites and 
the shallow-level granites constitue one of the major 
problems in the Precambrian basement of Suriname and 
the neighbouring countries. In Suriname, both gcochro-
nological and stratigraphical arguments have been put 
forward to regard the whole granitoid-volcanic com­
plex as having formed during a later stage of the 
Trans-Amazonian Orogenic Cycle (Bosma et al., 
1983), whereas for instance in Brazil (Santos, 1980) 
and Guyana (Gibbs & Barron, 1983), they are re­
garded as anorogenic. We will examine both points of 
view in detail. 

In Suriname, transitions from one domain to 
another cannot be regarded but gradual. The transition 
between the tonalité bodies and the deep-level granites 
is marked by an increasing migmatitic character of the 
tonalités which in turn pass through nebulitic rocks 
into the homogeneous deep-level granites. The transi­
tion from the deep-level granites to the shallow-level 
domain is based more on the nature of the associated 
rocks than on the characteristics of the granites them­
selves. In field outcrop and hand specimen both granite 
types are commonly difficult to distinguish, and in no 
way there is a sharp split in exposure level. There 
is a continuous increase in acidity, moving from the 
greenstone belt intrusions to the shallow-level granites. 

Priem et al (1971) obtained a reference isochron 
of 1870 Ma for all granitoid and acid volcanic rocks 
of the Surinam basement, including samples from all 
three depth zones. Individual deep-level granites indi­
cate slightly higher ages (1923 Ma, Bosma et al., 
1983), gabbro bodies such as found associated with 
the granitoid rocks all over the country (De Goeje 
Gabbro) slightly lower, down to 1818 Ma. Detailed 
geochronological work is needed to unravel the timing 
of granite intrusion within the timespan indicated by 
the reference isochron, but the fact that there is no 
sharp break in age between the syntectonic intrusions 
in the greenstone belt and the other two domains 
precludes to consider the main event of acid magma-
tism as anorogenic. Although the ages shown by the 
acid igneous rocks are consistcnly lower than the 
metamorphism in the greenstone and granulite belts, 
they are still 150 Ma away from the 1655 Ma ages 
obtained by Priem et al (1973) for the undisputcdly 
anorogenic volcanic ash layers intercalated in the 
Roraima Formation sandstones, of which no intrusive 
equivalents are known in Suriname. We conclude the­
refore, that in Suriname there are no compelling rea­
sons to exclude the acid magmatism from the Trans-
Amazonian Orogenic Cycle. 

Two arguments have been put forward for an 
anorogenic character of the acid magmatism. In the 
first place, it is stated by some authors, e.g. Gihbs 
& Olszewski (1982) and Santos (1980) that acid 
volcanic rocks correlative with the Dalbana Formation 
overlie the greenstone belts with profound angular 
unconformity. However, in western Suriname, in the 
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Avan&vsro «rea, concordant contacts exist between the 
basic volcaaies of the Matapi Formation, (correlativ; 
with the Paramaka Formation and belonging to the 
greenstone belt), the Ston Formation (mature meta-
sandstones and metaconglomerates formerly correlated 
with the Rosebel Formation of eastern Suriname), and 
tbe Dalbana Formation metarhyolites (Loemban To-
bing, 1969). Similar concordant contacts ere reported 
from Guyana between the correlated Baramc-MaxmiHi 
Group, Muruwa Fonaation and Iwokrama Formation 
acid metavolcanics, respectively (Gibba & Barron, 
1983). This sheds some doubt upon the tassrtioa fey 
Santos (1980) that a long period of erosion followed 
the Trans-Amazonian Orogeny prior to the acid ma§-
matism. 

The second «rgastaem put forward U the strong 
contrast of structural style between the greenstone belt, 
characterized by isoclinal folding, and the acid mtM-
volcanics, which have been deforced in bfofid opsa 
folds (Basei, 197S). Although the düferemes is ctear, 
it is not evident why this should psovn tb» Edd 
volcsnics to b® unrelated to the Traaa-Ae&SEmtea 
Orcgspic Cycîs. Ratfesr ihn Trans-Arassoaka oso&ssy 
should be regarded cs having taîsea plsca in two p&aasa, 
a first on« characterized by strong defomtskwi and 
metamorphissa eround 2000 Ma, and a second phio 
which was doadaated by eatmive resKsfeiliscüon of 
older bsssmsEt, resulting in the csid mi^Escîka 
(Bosma et el., 1983). 

Sotae prsbîssia raasin to ba solved ia this model, 
too. Especially it h d&fisult to see wtoy syctectooic 
diapyric icüuaive bodies plot neatly iaîo the 1870 Ma 
isochron for the whole granitoid volcsaic cospîes 
obtained by Priem et al (1971), whereas msîasEor« 
phism in the surroufidlng greenstone belt took place 
around 1950 Ma (Priem et cl., 1980). Until Sïsca 
discrepancies Ere solved by more dstgiled gecchrono-
logical research on separate intrusive bodies, the oro-
genic "— anorogenic controversy cannot be regarded 
as won by either party. 

Ultimately, it is a matter o! terminology, in soîar 
as the closing date of the Trans-Amazonian Orogeaic 

.. Cycle is concerned. If one is inclined to exclude all 
rocks with younger ages than 1900 Ma from the Trans-
Amazonian Oogenic Cycle, then of course younger 
rocks are anorogenic. It should be, however, the geo­
logical evidence, and not formal time boundaries 
which have to decide in these matters. 

(5) SIGNIFICANCE OF THE NICKERIE 
MBTAMO?»?SIIC EPISODE 

In many aases ia ScïicczM and tbe ed^bousias 
countries» Tr&sc-AKESQsian recks cad MkM!s Prct> 
rozoic dolorit« dykes show evidence o? faulting, 
shearing cad caylcaittsDtion, v/ith predossfaatiag ENE 
trends. Tb§ boîtier faalt» of the Baîsîiala Moœataiaa 
horst were tosmad er rsccüveted durhèj the seme 
event, and the boundaries of the Ceeresai Group con­
tacts with the neighbouring granitoid-voicanic complex 

were offset. The main trend of the magnetic axes on 
tbe aeroraagnetic maps in this tree fa ENE as well, 
intersecting geological boundaries. These phenomena 
we« correlated by Barron (1969) with 1200 Ma mica 
ages cod jointly descs&ed as ICMudku Mylonite Epi­
sode, whüe Priem et al (1968) came to a similar 
conclusion as for young mica ages in Suriname, terming 
the event the Nickerie Metamorphic Episode. Mica 
age resetting in rockj that show Trans-Amazonian Rb-
Sr whole rock and isochron »ges is not only found 
near myäonite zones, but in the whole western part of 
the Suriname basement, es well as in Guyana, Vene­
zuela, Colombia and parts of Brazil. Rocks with 1200 
Ma Rb-Sr isochron ages are unknown in the Guiana 
Shield sensu stricto, roughly between Orinoco and 
Amazones rivers, but in the Colombian Andes a gra-
nulite belt showing such ages was demonstrated re­
cently (Alvarez & Cordani, 1980, Kroocenberg, 1982). 
Th» latter author ascribes the effects of the Nickerie 
Metamorphic Episode to the same event that brought 
about granulke-£acke mctemorphism in the Colombian 
Andss; and kinîsd et a possible continental collision 
origin for tak event Gibbs & Barron (1983) raised 
an interacting new snggstóoa, decoupling tbe mylonitic 
events from the saka a§3 resetting, and stated that it 
is not know, w&etfeer ha event represents a discrete 
thermal pulse or simply crustal uplift with subsequent 
cooiiag and closure of isotopic systems. Tbe answer 
for this question might well be found in central Suri­
name, where the eastern limit of mica age resetting 
has been found by Prksn et al (1971). East of this 
lirait Trans-Amazonian rocks show Trans-Amazonian 
mineral ages. New research en the exact nature of this 
boundary is nscsssary, therefore. 

CONCLUSION 

The discussion of the outstanding problems has 
shown, that much can be gained by continuing geochro-
noiogical, stratigraphies!, geochemical and paleomag-
nctic research in future years, especially if this is carried 
out in conjunction with geologists from all Amazonian 
countries. 

REFERENCES 

Alvarez, 1. & U.C. Cordani 1980 Precambrian 
basement within the septentrional Andes: age and 
geological evolution. 26st. Int. Ceci. Gongr. Paris 
Résumés vol. 1, p. 10. 

Barron, C.N. 1969 Notes on the stratigraphy of 
Guyana, Geol. Surv. Guyana 6, II-l - LL-28. 

Basei, M.A.S. 1978 O vulcanismo âàdo-intermedià-
rio na regiâo amazônica. Amis do XXX Congr. 
Bras. Geol. Recife v. 3, 2409-2422. 

Bemmgé, J.P. 1973 A synopsis of the geology of 
southern Guyana. Inst. Geol. Set London, rep. rfi 
26, 16 pp. 

Bssrmgé, J.P. 1977. Geology of southern Guyana. 
Inst. Geol. Sd. Overseas Mem. rfi 4, 112 pp. 

Bosma, W., S.B. Kroonenberg, K. Maas, à E.W. 
F. de Roever 1983 Igneous and metamorphie 
complexes of the Guiana Shield in Suriname. 
Geol. & Mifnb. 62:241-254. 

187 _ 



Bosma, W., S.B. Kroonenberg, R.V. van Lissa, K. 
Moes, E.W.F, de Roever, in press An expla­
nation to the geological map of Siirimme. in: 
de Vletter, D.R. (ed.) The Geology of Surimrm. 
Geol. Mifnb. Dimst Sm. Med., 27. 

Burke, K., J.F. Dewey A W.S.F. KiM 1976 Do­
minance of horizontal movements, ere and mi­
crocontinental collisions during the later permo­
bile regime, in: Windley, B.F. (ed.), The early 
history of the Earth, 113-129, John Wiley A 
Sons, New York. 

Choudhuri, A. 1980 The early Pwtewzoic gremstom 
belt of the northern Guiana Shield, South Ame­
rica. Precambrian Res., 13: 363-374. 

Dahlberg, E.H. 1973 Gramlites of sedimmtmy origin 
associated with rocks of the chmmocMte mate 
along the NW border of the Bahkuys Momttsinss 
(NW Suriname). Geo!. Mifnb. Dienst Sur. Med., 
22: 59-66. 

Gaudette, H.E., P.M. Hurley, H.W. Fmrbcim, A. 
Espe jo A E.H. Dahlberg 1978 Older Gcdom 
basement south of the Imateca Complex in Ve­
nezuela, <ad in Suriname. Geol. Soc. Amer. BuM., 
89: 1290-1294. 

Gibbs, A.K. 1930 Geology of the Besrama-Mazarwsi 
Supergroup of Guyana. PhD Thesis Harvard 
University, 376 pp. 

Gibbs, A.K., A W.J. Olszewski 1982 Zircon U-Pb 
ages of Guyana greenstone-gneiss terrant. Pre­
cambrian Res., 17: 199-214. 

Gibbs, A.K. A C.N. Ecm>n 19B3 The G~dasm 

Shlsîâ reviewed. Episodes 19§3, 2: 7-14. 
Geologice! esü Mining Service, 1977 Goslsshd ms? 

o} Surtmma 1:500.000. ven Kwan, C 19S4 
Eerste oxdahoek op dimnent, Ressbet-Sebss' 
passie. Gml.'Mifnb. Dienst Sur. Med. 11, 63 pp. 

Kroonenberg, S.B., 1976 Amphibolus-fadest esté 
granuUte-fœciss mstssncrphissn in tfai Cogsveai-
Lucie eres, southwestern Surimm. PhD Thesis 
Amsterdam, Geol. Mijnb. Diemt Sur. Moi., 25: 
109-289. 

Kroonenberg, S.B. 1932 A GrmvilUai gremdits bat 
in the Colombian Andes, and its relation to the 
Guiam Shiäd. Geol. & Mijnbouw 61: 325-333. 

Loemban Tobing, D.P. 1969 Geotogv of the Avaia-
vero area in western Suriname. Proc 7th G&itex3 
Geol. Cemf., Verh. Kon. Ned. Gcsl. Mi}nb. Gen. 
27: 33-47. 

" Marot, A. & R. Capdsvila, 19S0 Géologie da syn-
clinorium du Sud de Guyane Fmsçdss. Trens. 
9th Caribbean Geol. Conf., Santo Dorsdnco, Do­
minican Rep., 613-618. 

Montgomery, C.P.W. à P.M. Hurley 1978 TcîaJ 
rock U-Pb end Rb-Sr systemsHics in t'ie Irrzs'aca 
series, Guayana Shield, VenszrAa. Earth. Plenst. 
Sei. Lett., 39: 281-290. 

Priem. H.N.A., N.A.I.M. BoeMfk, E.H. Hebei®, 
R.H. Ver schüre & E. A. Th. Verâurmsn 1968 
lsotopic age determinations on Surinam roclts, 4. 

Ages of basement rocks in northwestern Surinam 
and of the Roraima tuff ai Tafeiberg. Geol. A 
Mijnbouw 47: 191-196. 

Priem, H.N.A., N.A.1.M. Boetriß, E.H. Hebeda, 
E.A. Verdummt A R.H. Vcrschxre 1971 
lsotopic ages of the Trans-Amazonian acidic 
nmgmatism and the Nkkerie Metamcrphic Epi­
sode in the Precambrian basement cf Suriname, 
S. America. Geol. Soc. Amer. Bull., 82: 1667-
1680. 

Priem, H.N. A., N.A.I.M. Boelrijk, E.H. 
Hebeda, E.A. Th. Verdumm A R.H. Vtrsclm-
re 1973 Age of the Precambrian Roraima Forma­
tion in northemîem South America: evidence 
from isotopic dating cf Roraima pyroclastic 
volcanic rocks in Surinams. Geol. Soc. Amer. 
Bull., 94: 1677 1604. 

Priem, H.N.A., N.A.I.M. Bceirijk, E.H. Hebeda, 
Kroonenberg, E.A. Th. Vrrâusmen A R.H. 
Ver schar e 1977 lsotopic eges in the high-grade 
metamorpMc Coeroesü Group, southwestern Sw-
rimm*. Geol. & Mijnbouw 56: 155-160. 

Prism, H.N.A., N.A.I.M. Bcelnfk. E.H. Hebeda, 
R.F. Kuyper, E.W.F. Je Roever, E.A.Th. 
Verdurmen, R.H. Verschors & J.B. Wielens 
1978 Haw old are the supposedly Archean char-
nockitic gravities in the Gui®m Shield basement 
of western Surismne South America ? Short papers 
4th Ins!. Conf. Geocttron., Cosmcchron Isotope 
Geol., VSGS Open file reft. 78-701: 341-343. 

Frtem, H.N.A., E.F.W. d<s Roevzr Û W. Bosma 
1980 A nose on the <:gs cf the Parcmaka meta-
vok&rdcs m R3rtl-z£*ter.% Suriname. Geol. A 
Mifnboww S9: 171-273. 

éj Rœve?, E.W.F., Ï975. i-rovislmrâ lithologie fra­
mework of ifcs Felwasra Gscup, W. Suriname. 
Geol. Mljnb. Disr.ss Sisr. Med. 22: 34-44. 

da Roever, E.W. F., & W. iiïûsma 1975 Precambrian 
megmtsttem «ad regiomi tsiücmcrphism in Suri-
nssst. Amis /Ca. Co&j. Geci. ïnierguiams, Be­
tern, Brasil, 1: 123-163. 

de Rosver, E.W.F..C. Kief:, B.E. Murrey, E. Klein 
& W.H. Drucke: 1976 S^rLiazsite, a new M g-Al 
silicate from the Qchkas MctuZiJns, western Su-
rimzze. Am. Mm., 6Ï: 193-199. 

Routlùer, P. 1952. Ou i-ws? hs minéraux d'avenir? 
Mem BRGM No. 105, 410 p. 

Santos, J. O.S. 1980 Pro f etc Mapa Geolôgico do 
Brasil 1:2JOO,000. Texto ExpUcativo — Area I. 
DNPM/CPRM Mamas, 99 p. 

Veenstra, E. 1978 Petrology and geochemistry of sheet 
Stoxbroekoe, sheet 30, Suriname.-'PhD Thesis 
Amsterdam, 161 p. 

de Vletter, D.R. (ed.) in press. The Geology of Su­
riname. Geol. Mijnb. Dtersi Sur. Med., 27. 

Windley, B.F. 1977 The evolving continents. Wiley 
A Sons, Chichester, 585 pp. 

168 



N ATLANTIC OCEAN 

II 

GUYANA 

zone llb 

" " 
2 3 4 5 

tj-~·,_~i 

'•',·.-"= ll I llllil Ill m ·- -1 .. ·:; 
a b c 

..... lib Ila 

r·· .. 
.1----!.o""' 

• 117011U 

" BRAZIL 

6 

I· · · · + I 
~ 

lb la 

so 

••• .. 

zone la 

J -· -- ...... , .. 
7 

I: ····· I .... .. 

l~m 

NE 

AllOce.n 

Fig. l. Sketch map and cross-section of the main structural units of the 
Precambrian basement of Suriname. Legend: ( l) Archaean (?) granuU,.te 
belt; (2) Trans-Amazonian high-grade belts; (3) Trans-Amazonian 
greenstone belt (a.metabasalts ecc.b. metagreywackes; c. meta­
arenite and metaconglomerates); (4,5,6) Trans-Amazonian granitoid 
volcanic complex (4) acid- intermediate metavolcanics (5) metagabbros 
(6)granitoid rocks; big crosses: pyroxene granites);(?) Cenozoic 
sediments. Dolerites and Roraima sandstones omitted. Environmental 
zonation: I a: outer turbidi te arc; lb: main basic volcanic arc; 
Ila: deep-level acid magmatism; Ilb shallow level acid magmatism. 
After Bosma et al., (1983). 



fable I. 
General stratigraphy and geochronology of the basemen! of Suriname. All cited Rb-Sr ages have been recalculated for i-. = 1.42. IU" a' 
Authors of geochronological data are rel erred w in the text. "Denote hitherto unpublished data. (after Bosma et a 1 . , 19 8 3) 
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