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INTRCDUCTION

In the last decade, knowledge of the basement
geology of Suriname has greatly increased as a result
of the inlensive mapping campeign of the Geological
aand Mining Service of Suriname, and geochironological
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 umits 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 carricd out. The accompanying explanation to
the geological map is being printed at present (Bosma
et al,, in press; de Vletter (ed.} in press.).

As a result, the broad outlines of the geology
are well established. The Precambrian basement of
Suriname consists of two high-grade metamorphic belts
of Lower Proterozoic or possibly Archaean apge, a
Lower Proterozoic greenstone belt, and a vast grani-
toid-volcanic complex between these metamorphic belts.
The basement carries a few remnams of flat-lying
Middle Proterozoic continental sediments, and is cut
by abundant Middle Proterozoic and Pzrmo-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 movememis accompanied by
shearing, mylonitization and low-grade metamorphism
culminated during the Nickeric Metamorphic Episode
around 1200 Ma ago. A review of the bascment geo-
logy was published recemtly by Bosma et al (1983).
The main structural units are depicted in Tig. 1, the
stratigraphical column in Table 1.

During the compilation of the geological map and
the accompanying text, a2 number of problems were
encountered, of geochronological, stratigraphical and
tectonic character, which partly are specific to Suri-
naree, but parlly are shared with other countries in
the Guiana Shield. It is the purpose of this paper w0
present these problems in order to further discussions
with geologists from other parts of the South American
shields.

Participation at the symposium by the firat author
to present this paper was funded by the Dr. H.K.K.
Schilirmany Foundstion, the Natherlands

(1) THE PRESENCE OF AN ARCHAEAN
_ BASEMENT IN SURINAME

An outstanding problem: is whether or not sizeable
parts of the Guiana Shicld are of Archaean age. There
is one school of thougkt which bzlieves in an Archacan
age of e.g. the Kaowku Complex in Vonezuela, Ka-
nuku Granulites in Guyana, Falawatra Group in Su-
riname, lle-de-Cayerne Group in French Guiana, Com-
plexo Guiancnse in Beazil (c¢f. Routhier, 1980). This
school draws also support from investigations in arcas
outside the Guiana Shield. For example Daoni et al.
(1982) state that in spite of the fact that most isotope
determinations on gweisses sampled in Central Brazil
yiclded ages between 2000 and 500 Mgz it has been
argued on geological grounds that the high-grade re-
gion is of Archacan ssr. Greenland is another example
of contradiction between field and isotopic evidence
{(Windley, 1977, p. 99).

The opposing school, however (cf. Gidbbs & Ols-
zewski, 1982) is of the opinion- that apart from the
older Imataca complex in the extreme northwest of the
Guiana Shield, the “Archacan” age determinations are
either relatively unrehable K-Ar or Rb-Sr model ages,
or have subsequently been reinterpreted or rejectsd.
This school may also draw some support from the fact
that in French Guiana, where a nsw serizs of age de-
terminations is carried out, areas in the south, formerly
dated as Archzean, wow show Trans-Amazonian agss.
Testard, (pers. comm, 1983) states that the presence
of older rclics canant be excluded but needs to be
proved. The positior of the Iic de Cayenne is as ye!
encertain,

Suriname witnsssed a similar process. There are
two 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 tie NESW stretch Bakhkuis 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 gn=isces and quartzites, and intruded by pyroxenc

granites. The Coeroesd Group consists predominantly

of pelitic and quartzofeldspathic gneisses with minor

amphibolites, quartzies and calcsilicate rocks. Both

complexes show more er less concentric isograd patterns
and domal structures. The sillimanite gneisses of the

Falawatra Group are considered to be equivalents of

the Coeroeni Group goneisses, mantling and infolded -
into an older core of chamockitic granulites (Bosma

et al, 1983),

The first Rb-S¢ wholec rock analyses of the char-
nockiiic granulites of the Falawatra Group did not
show any lincar arramgement, and remained unpublis-
hed. Then, four samph's from the Bakhuis area were
analysed by Gaudette et al. (1978) and plotted toge-
ther with two sampks from the Supamo gneisses in
Venczucla into a smgic Rb-Sr isochron, yiclding an
age of 2760 Ma. So, for some lime, in spite of the
questionable samplieg procedure, an Archacan age was
assumed for these meks. However, an intensive same.
pling campaign along fresh exposurcs 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 thercfore
can be ascribed to a fortuitous arrangement of too few
data points,

Another source of information is afforded by the
metamorphic history of the bigh-grade belts, the inter-
pretation of which has varied likewise. In both belis
" there is evidence for a first synkinematic phase of me-
tamorphism at low-pressure amphibolite-facies to gra-
nulite-facies conditions, synchroncus with mipmatiza-
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,5i0s polymor-
phs, staurolite, garnet, gedrite, orthopyroxene, sapphi-
. Iine and surinamite (Dahiberg, 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-Amazonian
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, 1977), Although the Fa-
lawatra Group pelitic gneisses with evidence for a two-

phase metamorpmc history were not analysed, the -

low #78r/38r ratio for the charmockitic 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 mincrals, showed that the metamorphic
history can better be viewed as rcpresentmg a prograde
and a retrograde stage of the same metamorphic event
(Kroonenberg, 1976).

In spite of the lack of evidence from geochrono-
1opical and petrological 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.

{1)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 &- Bosma 1975; Bosma et al, 1983).

(2) There is a great similarity in both lithologic
nd metamorphic characteristics between the Falawatra
Group charnockitic granulites and those of the Imataca
Complex in Venezucla, The latter complex was shown
by Montgomery & Hurley (1978) to have undergone
a Trans-Amazonian granulite-facies overprint cver 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 ¢t al,, 1983).-

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

(2) TRANSAMAZONIAN DEPOSITIONAL
ENVIRONMENTS

One of the most outstanding peculiarities of the
Guiana Shield is the absence of Archazan greenstone
belts. The extensive greensmne belt at the nonthemn
margin of the Shield is of Lower Proterczoic age
(Choudhuri, 1980; Gibbs, 1980; Gibbs & OIszewski.
1982, Priem et al., 1980). Apart irom the Imataca
complex, the Guiana greenstone belt shares its probiems
with the Archaean oncs, in sofar as nowhere the stra-
tigraphic relations with the high-grade belts have becn
established unambiguously, and the geochronological
data are inconclusive. The most reliable age for the
deposition of the volcanic rocks in the greenstone helt
has been obtained by Gibbs & Olszewski (1982), They
found & 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
beit. 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 metuy-
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 basc of the volcanic — scdimentary
pile of the greenstone belt has never been observed.

The stratigraphic succession observed in Suriname
is, from the boutom upwards: (1) a volcanic-sedimen-
tary series {Paramaka Formation), composed of a bisal
sequence of tholeiitic metabasalts, geochemically tran-

- 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). Thz
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-
chacan (Gibbs & Barron, 1983, ¢f. Veenstra, 1978),

Within the greenstone belt a subdivision can be made
into a southwestern part (zone 1b in Fig. 1) consisting
mainly of Paramaka metavolcanics intruded by diapyric
tonalite bodies, and unconformably overlain by Rosebel
Formation metasediments, and a northeastern part (zone
1a 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 peochemical 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 peotectonic setting thinkable, int hust
with two serious deawbacks.

In the first place, the occurrence of phyllite pebbles
was noted in the Roscbel Formation (Bosma et al,
1983, which would indicate that a phase of uplift and
metamorphism had taken place between the extrusion
of the velcanics 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-
porancous 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 exptana-
tion in which the Cocroeni Group gneisses represent
the higher-grade equivalent of the same supracrustal
sequence. As both tho 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 bascment {Bosma ¢t 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 2 similar
metamorphic history as outlined-above. They show
commonly isoclinal folding with often vertical axiai
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 continvation 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 am 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 chioritoid
as jndicative 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 hoti-~
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 tha: 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-
cralonic basin, onc could consider the latter as an
unopencd arm of a triple junction. However, drilling
into the basement of the coastal plain near Paramaribo

. 165



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
shicld 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) belicve 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-volcaric complex which separates
the three metamorphic belts of the Surinam basement
from each other falls apart into three domains,

1. within the greenstone belt tonalite diapyrs
occur as concordant intrusive hodies amidst Paramaka
basic metavolcanics (zone 1b in Fig. 1), and two-mica
granites occur in a similar tectonic setting amidst
Armina metagreywackes (zone 1ain 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 syotectonic intrusion is the most plausible way of
emplacement of these bodies. The easternmost tonalite
diapyrs are entirely surrounded by greenstone-belt me-
tamorphic rocks, but the southernmost ones pass
gradually through a migmatitic zone into the more
"homogenecus granitoid complex of central eastern Su-
riname.

2. in cenfral-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.

* 4, in central wesiern 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 leucogranites},
as well as with acid to intcrmediate metavolcanic rocks
(Dalbana Formation). The Dalbana Formation acid
volcanics show low-grade contact metamorphism 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 geochro-
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 tonalite bodies and the deep-level granites
is marked by an increasing migmatitic character of the

tonalites 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 Lthe granites them-
selves. In field outcrop and hand specimen both granit:
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 arc consistenly lower than the
metamorphism in the greenstone and granulite belts,
they are still 150 Ma away from the 1655 Ma ages
obtained by Pricm ct al (1973) for the undisputedly
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 1o 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, ¢.g. Gibbs
& Olszewski (1982) and Santos (1980) that acid
volcanic rocks correlative with the Dalbana Formation
overlic the greenstone belts with profound  angular
unconformity. However, in western Suriname, in the
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Avangvsro ares, concordant contacts exist between the
basic volcanics of the Matapi Formetion, (correlative
with the Paramska Formation and belonging to the
greenstone belt), the Ston Formation (mature metz-
sandstones and metaconglomerates formerly correlzied
with the Rosebel Formation of essters Suriname), and
the Dalbana Formation metarhyolites (Loemtan To-
bing, 1969). Similar concordant contacts are reporied
from Guyana between the correlated Barama-Mazemni
Group, Muruwa Formation end Iwokrema Formation
acid metavolcanics, respectively (Gibbs & Barron,
1983). This sheds some doubt upon the ceertion by
Santos {198Q) that a long period of erosion foliowed

the Trans-Aimazonian Orogeny prior to the acid mag-
matism.

The second srgument put forward 13 the strong
contrast of structural style between the greenstone belt,
characterized by isoclingl {olding, and the acid meta-
volcanics, which have been deformed in brotd opea
folds (Basei, 1978). Although the differcace is clear,
it is not evidest why this should peows the ecid
volcenics to be unrelaied to the Trems-Amezoniss
 Qrogepic Tycls, Rather the Trens-Amzzoaics orojiay
shouid be re3arded as having teken plsce in two phases,
a first ons chesacietized by strong deforemetion aod
metamorphizm arvound 2000 Ma, end & second phacs
which was dowinated by extensive remobilizsiion of
older basomeost, resulting in the eoid megmetism
(Bosma ¢t al., 1983).

Soma provlems remcin to b2 solved ia this model,
too. Expscially it is difficult to see why syntectonic
diapyric intusive bodies plot nestly inlo the 1870 Ma
isochron foz the whole grenitoid volcamic complen
obtained by Privm et sl (1971), whersas mztamor
phism in the suiTsunding greenstore LRt tock place
around 1950 Ma (Priem et &l., 1930). Until such
discrepaucies ars solved by more doteiled geochronos
logical rescarch on separate intrusive bodies, the oro-
gonic '—- anorogenic controversy cennot be rezzrded
as won by either party.

Ultimetaly, it is a mattér of terminclogy, in colar
as the closing date of the Trans-Amazonian Orogenic
.- Cycle is concerned, Y one is inclined to exclude all
rocks with younger ages than 1900 Ma froin the Trans-
Amazonian Orogenic 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 thess matters.

(5) SIGHIFICANCE COF THE NiCKERIR
METAMCRFNC EFISODRE

In meny arees in Svrincie and the neigibousiag
countries, TransAmozonien rochs aad Middls Proto-
rozoic dolorita dylkes show evidemes of [sulting,
shearing aad myloaltizttion, with predsminating ENE
trends. The border faults of the Bakhuls Mountains
horst were formad or recctiveted during the same
event, and the boundsries of tie Coerceni Group con-
tacts with the neighbouring granitoid-voleanic complex

were offsct. The main trend of the magnetic axes on
the acromagnetic msps in this srea Is ENE az well,
intersocting goological boundaries. These phezomens
were correlated by Barron (1969) with 1200 Ma mica
azes and jointly deoctibed as X' Mudku Mylonite Epi-
sode, while Priecm et al (1968) came to a similar
coaclusion as for young mice ages in Suriname, terming
the event the Nickerie Metamorphic Episede. Mica
age resetting in rocks that show Trans-Amazonian Rbe
St whole ruck and isochion sges is not only found
near mylonite zones, but in the whole western part of
the Suriname bascment, sz wel! 23 in Guyana, Vene-
zuela, Colombia and parts of Brazil, Rocks with 1200
Ma Rb-Sr isochron ages are vnknows in the Guiana
Shield sensu stricto, roughly beiween Orinoco end
Amezones rivers, but in the Colombian Andes a gra-
nulite belt showing such eges was demonstrated re-
cently (Alvarez & Cordani, 1980, Kroonenberg, 1982).
The latter suthor ascribes the effects of the Nickerie
Metemorphic Episodz to the same event that brought
about granulito-locies metemorphism in the Colombian
Andss; snd hinted st 8 possible continenial coflision
crigin for this event. Qibbe & Barron (1983) raised
an intereating new susggestion, dacoupling the mylonitic
events from the miuca agas reeetting, and stated that it
is not know, whether his event represents a discrete
thermal pulse or simply crustal uplift with subuequent
cooling and closure of isotopic systems. The answer
for this question might well be found in central Suri-
ngme, where the esstern limit of mica sge resetting
has been found by Pricm et 2] (1971). Eest of this
limit Trens-Amazonizn rocks show Trans-Amazonian
mineral ages. New research on the exact nature of this
is nocessary, thereiore.

CONCLUSION

The discussion of the outstanding problems has
thown, that much can be gained by continving geochro-
nological, stratigraphical, geochemical and paleomag-
netic research in futore years, especially if this is carried

out in conjunction with gaologists from all Amazonian
countries,
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Sketch map and cross-section of the main structural units of the
Precambrian basement of Suriname. Legend: (1) Archaean (?) granulite
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);(7) Cenozoic
sediments. Dolerites and Roraima sandstones omitted. Environmental
zonation: la: outer turbidite arc; lb: main basic volcanlc arcj;

Ila: deep-level acid magmatism; IIb shallow level acid magmatism.
After Bosma et al., (1983).




Table 1.
General stratigraphy and geochronology of the basement of Suriname. All cited Rb-Sr ages have been recalculated for 4 = 1.42.10"".a
Authors of geochronological data are referred to in the text. *Denote hitherto unpublished data. (after Bosma et al., 1983)

ERA [|OROGENY | ROCK UNITS SEQUENCE OF AGE METHOD
EVENTS
T
=7
x < APATOE DOLERITE Tensional faulting. 230 £ 10 Ma K-Ar whole rock
== intrusion 11 specimens
< o ooy Mylonites Shearing. low-grade 1200 + 100 Ma K-Ar and Rb-Sr.
n) f > 5 3 c metamorphism. micas and horn-
== i %~ Z mica updating blendes
ERERE
; KAYSER DOLERITE Tensional 1659 + 27 Ma Rb-Sr whole rock
BTN AVANAVERO DOLERITE faulting. isochron Avana-
~C intrusion vero
= -
= ; RORAIMA FORMATION Continental 1655 £ 18 Ma Rb-Sr whole-rock
T sedimentation. acid 1Isochron pyro-
= pyroclastic volcanism clastics
Erosion - Uplift p
! 1818 + 165 Ma Rb-Sr whole rock”
%
I De Goeje Gabbro
De Goeje Gabbro 7lI Kabalebo
Z | 1845 = 285 Ma Rb-St whole rock”
z Intrusion De Goeje Gabbro
- 2 and acid Maskita
= i Datbuana Formation Volcamsm
-
) =~ GRANITOID-VOLCANIC Shaliow-level granites > I874 = 40 Ma Rb-Sr whole rock
= Z COMPLEX isochron, 32 samples
3 = Deep-lesel granites . 1923 = 55 Ma Rb-Sr whole rock.”
x % N ‘ pyroxene granite
= -~ Tonalite diapirs ; Metamorphism
z N
a. b Rosebel Formation Shallow marine -
x < continental
- > sedimentation
Ed >
= < MAROWIINE GROUP Armina Formation Deep marine {1950 + 150 Ma Rb-Sr whole rock
»~ : sedimentation ‘ isochron
c . i 2000 = 40 Ma K-Ar whole rock
x : amphibolitic
- = metadolente
z Paramaka Formation Basic to inter- L 20200 = 100 Ma K-Ar magnesiornie-
" = mediate volcanism -% beckite Tapajé*
CBEROE.\'I GROUP Shatlow-marine - 2001 £ 97 Ma Rb-Sr whole rock
continental isochron
sedimentation
FALAWATRA GROUP  gneisses Shaltow marine - { 2026 £ 20 Ma U-Pb zircon. charn
continental deposi- granulite «
v tion
Amphibolite-facies
ARCH FALAWATRA GROUP  charnockitic granulites metamorphism?
7 Sedimentation?
Volcantsm?




