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ESEEEREEIEEE " Tectonic Framework of Northwestern South America and the Caribbean. Modified after: Hey (1977), Lonsdale & Klitgord (1978), Case et al. (1984), Adamek et al. (1988), Hardy (1991), Zamora & Litherland (1993), Meschede et al.
e3ed-Sm i i (1998), Gutscher et al. (1999), Audemard et al. (2000), Barckhausen et al. (2001), MacMillan et al. (2004), Giunta et al. (2006), and Escuder Viruete et al. (2006). Vector values of the relative plate movements were taken and adapted from GPS
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1 s [l t L G data of Mora et al. (2014) and Protti e al. (2012). Active oceanic rifts: (1) Cayman, (2) Galapagos, (3) Ecuador, and (4) Costa Rica; inactive oceanic rifts: (5) Malpelo and (6) Buenaventura; oceanic trenches and active subduction zones:
n>njy->¢ . . . . . . . . . . . . o
R S (7) Middle America, (8) Colomboecuatoriana, and (9) Caribbean; oceanic trenches and inactive subduction zones: (10) Puerto Rico; accretionary prisms-deformed belts: (11) Los Muertos, (12) Lesser Antilles, (13) Caribbean, and (14)
Panama; transform fault zones: (15) Septentrional-Oriente, (16) Motagua-Swan, (17) Celmira-Ballena, (18) Jordan, (19) Panam4, (20) Hey, (21) Yaquina, (22) Grijalva, and (23) Los Roques; oceanic normal faults: (24) Pedro Bank and (25)
¥ La ke Mara Ca1b0 Hess; continental plate faults: (26) Simarta, (27) Cuisa, (28) Oca, (29) El Pilar, (30) Santa Marta, (31) Algarrobo, (32) Cauca-Almaguer, (33) Bocono, (34) Espiritu Santo, (35) Bucaramanga, (36) Palestina, (37) Murindo, (38) Otu, (39) La
. A Salina, (40) Silvia-Pijao, (41) San Jerénimo, (42) Mistrato, (43) Guaicaramo, (44) Meta, (45) Istmina Fault Zone, (46) Garrapatas, (47) Ibagué, (48) Algeciras, (49) Pallatanga-Pujili, (50) Peltetec, and (51) Cosanga; independent lithospheric
Boca del Salado blocks: (52) Coiba Microplate.
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Complled by. g e rocks were classified by the environment of formation into volcanic, hypabyssal, and plutonic and according to their
N Fault Anticine composition into ultramafic, mafic, intermediate, and felsic. Metamorphic rocks were separated by their grade of Gomez, J. & Montes, N.E., compilers. 2020. Geological Map of Colombia 2020.
; metamorphism into very low, low, medium, and high grade; also, the high—pressure ones and, by their economic Scale 1:1 000 000. Servicio Geoldgico Colombiano, 2 sheets. Bogota.
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Scale 1:1 000 000 = Aluvilfan Strike-slip fault left-lateral offset Plunging overturned anticline image of Colombia produced at a scale of 1:100 000 and created for this purpose.
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Phyllites; quartz sericite, chloritic, amphibolitic,
and graphitic schists; and marbles.

Amphibolites, some garnet-bearing; metagabbros;
metadiorites; and serpentinites (Arquia Complex).
Quartzofeldspathic gneisses, amphibolites,
migmatites, schists, and marbles.

Serpentinized peridotites intruded
by rodingite dikes
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Garnet-bearing amphibolites (Caldas Amphibolite)
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Granitic orthogneiss (La Miel Orthogneiss)
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Granodiorites and diorites

with intercalations of mudstones.

with mylonites zones.

Quartzofeldspathic gneisses some with

sillimanite, cordierite, and hornblende;

Anatectic granites, quartz—feldspath
gneisses, migmatitic gneisses,
ampbhibolites, and granulites.
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Diorites, granodiorites, quartz
diorites, and tonalites.

Tonalites and granites

Quartzofeldspathic gneisses, some
with sillimanite and cordierite;
metatonalites; amphibolites;
granulites; and migmatites.

Redbeds consisting of conglomerates, lithic
and feldspathic sandstones, and quartzarenites
interlayered with mudstones. Locally, bioherms

Metasandstones, conglomeratic metasandstones,
and metaconglomerates with metamorphic lithics,

Alternations of fine to very fine metarenites,
and brown, gray, and green metamudstones,

At the base, conglomerates with gneissic
blocks to slightly gray deformed limestones

upward (Alas Formation).

and sandy limestones.

Shales, siltstones, sandstones,
and limestones.
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Claystones intercalated with feldspathic
sandstones that upwards varies to
quartzarenites with shales

Marbles with minor intercalations
of quartzites

Graphitic, quartz-muscovitic, chloritic, and

amphibolites; migmatites; schists; and marbles.

ampbhibolic schists; phyllites; quartzites;

marbles; and serpentinites.

Quartzofeldspathic gneisses some with
silimanite and cordierite; metatonalites;

amphibolites; granulites; and migmatites.
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Granodiorites that vary from syenogranites
to tonalites and from quartz monzonites to

quartz monzodiorites

Granodiorites, quartz monzonites and
alkaline granites, with variations to
diorites and tonalites.

Banded isotropic gabbros
and diorites

Conglomerates and quartza

renites

grading into dark coloured siltstones
and mudstones with intercalations of
sandstones and conglomerates

Rhyolitic ignimbrites enriched in lithic

fragments of siltstones, basalts, quartz
latites, and granitoids.

Felsic ignimbrites, tuffs, and Lpi
rhyodacitic lavas.

Granodiorites that vary from syenogranites
to tonalites and from quartz monzonites to

quartz monzodiorites

Sandstones, siltstones, and limestones
intercalated with tuffs, breccias,
agglomerates, and rhyolitic to andesitic lavas.

Siliceous siltstones, shales, quartzarenites,
and sandy limestones intercalated with
basalts or spilitic diabases.

Conglomerates and grey mudstones
intercalated with limestones and sandstones

Marbles with minor intercalations

of quartzites

Quartzofeldspathic gneisses some with
sillimanite, cordierite, and hornblende;
amphibolites; migmatites; schists; and marbles.

Gypsiferous shales, cherts, limestones,

and sandstones.
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Quartzarenites and medium to coarse
grained and conglomeratic feldspathic
sandstones and conglomerates

Dacitic and andesitic porphyries

Tuffs, agglomerates, and lavas; with

occasional intercalations of redbeds

consisting of lithic sandstones and
siltstones (Saldafia Formation).

Limestones interstratified with claystones,

siltstones, calcareous shales, and
sandstones (Payandé Formation).

Redbeds of siltstones, fine grained
to conglomeratic sandstones,
conglomerates, and breccias.

Quartzarenites; fine grained to conglomeratic,
graded and feldspathic or lithic sandstones;
and rythmic intercalations of shales and
limestones towards the top.
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Basal conglomerates, red
sandstones, and limestones.

Slates, phyllites, and micaceous

siltstones intercalated with quartzarenites.

Phyllites, quartzites, metaconglomerates,
and feldspathic and calcareous metarenites.

Fine grained to conglomeratic
quartzarenites with intercalations
of mudstones and conglomerates
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Shales and fine to coarse
grained quartzarenites

Conglomerates and breccias; fine
grained to conglomeratic sandstones
and stromatolitic limestones; and
intercalations of black mudstones.
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Redbeds of sandstones, conglomerates,
and siltstones.
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Siltstones with intercalations of
sandstones, claystones, and
arenaceous limestones.

Quartzarenites, claystones, grey
mudstones and, occasionally,
limestones and conglomerates.
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Conglomerates, fine to medium grained
sandstones with intercalations of siltstones,
and reddish coloured claystones.
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Metamudstones, metasandstones,
metaconglomerates, and marbles.
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Phyllites, schists, quartzites, slates,
metaconglomerates, metasiltstones,
and marbles.

Quartz monzonites with variations
to granites and granodiorites

Granitic to tonalitic orthogneisses and
paragneisses with amphibolitic
composition and migmatitic texture

Quartzofeldspathic gneisses, migmatites,
granulites, amphibolites, orthogneisses,

quartzites, and marbles.

Mudstones, shales, siliceous siltstones,

metasiltstones,feldspathic metasandstones,
and muddy metasandstones with marble lenses.

Phyllites and slates alternating
with quartzarenites and muddy
sandstones (Gliejar Group)

Hard bioturbated siltstones with
dolomitic and calcite cement

Conglomerates, rhyodacitic tuffs,
quartzarenites, and feldspathic
arenites (Piraparana Formation).

Metaconglomerates, metarenites, quartzites, and
metapelites with very low grade regional metamorphism
(Roraima and Pedrera Formations).
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Holocene it o orvm
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Q 2 Coral reefs Gravel and sand deposits accumulated in Paludal deposits Volcanoclastic flows of andesitic and dacitic Basalts and basaltic andesites
beachhes, and organic rich muds associated pyroclasts and epiclasts
with mangrove-swamp environments.
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c Alluvial and alluvial plains deposits Porphyritic andesites Andesitic ash and lapilli Volcanoclastic flows of andesitic Glacial deposits Alluvial fans and colluvial deposits Aeolian deposits (sand dunes) Alluvial terraces
E deposits pyroclasts and epiclasts and loess
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Coral and terrigenous limestones, and fine Granodiorite, quartz diorite, and diorite Clays, peats, and sandy clays with thin Dissected alluvial fans
Q ] to coar.se.gralned calcafeous arenites. Gravel porphyries. gravel layers. Local diatomite bed deposits.
deposits intercalated with gravelly sands and
mud layers.
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— Feldspathic and lithic sandstones, Boulder and pebble conglomerates
i | T IN737 3737 claystones, and conglomerates with intercalated with clay layers and fine
Piacenzian San Andrés “A(ﬁ'” |'|” N2-Sc AE] ZX-Z,' e abundant lithic fragments of andesites to coarse grained sandstones
L2 ] and dacites.
(\1\ n 8 and . Mudstones and lithic sandstones locally Conglomerates and conglomeratic Tuffs intercalated with agglomerates, Andesitic lavas and ignimbrites Ash and lapilli tuffs intercalated
2 PTOVIde ncia nodular with calcareous concretions, lithic sandstones intercalated with breccias, conglomerates, mudstones, with andesitic lavas
C and conglomerates at the base. claystones, siltstones, and peats. and sandstones.
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Intercalations of mudstones, calcareous Intercalations of conglomerates, Lithic and sublithic sandstones, conglomeratic Basalts and basaltic porphyritic andesites Intercalation of conglomeratic muddy lithic
sandstones, and coarse grained to conglomeratic to medium to coarse sandstones, siltstones, and mottled claystones. with garnet phenocrystals intercalated with sandstones, sandy conglomerates, and
M e conglomeratic quartz sandstones. grained lithic to sublithic sandstones, Tuffaceous sandstones and diatomites agglomerates and tuffs. Predominance of conglomeratic slightly mudstones.
essinian calcareous sandstones, and mudstones. (Zarzal Formation) to the south. epiclasts to the east (Combia Formation).
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Fine grained lithic sandstones with
calcareous concretions intercalated AR SNAN
Tor[on ian with siltstones and claystones © ndn5-Vm: ndné-Se
2 . n 5 Basalts and andesites associated with lithic, Dioritic, granodioritic, tonalitic, Lithic sandstones with intercalations
N\ crystal, and crystal-lithic basic tuffs. and dacitic porphyries. of greenish grey claystones
= and conglomerates
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D Serravallian LT IESESia
Z Q n4 Fine to coarse grained lithic and feldspathic Muds.tones and calcareous Shales, Fine grained to cong|0meratic Monzonites and tonalites
sandstones with glauconite, and calcareous with few sandstones beds. quartzarenites intercalated
2 A ‘ ] shales intercalated with mudstones. with mudstones [T - NI-St |
~ vn3n4-Vm v NI1-Sm ‘n3n4-Sm | NI-St | NI1-Sct NI-Sc
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GC, Basalts Limestones intercalated with calcareous Mudstones, some calcareous and nodulars, Claystones, siltstones, sandstones, Claystones, siltstones, sandy siltstones, Poorly consolidated conglomerates and
(&) sandstones and silty claystones intercalated with limestone lenses and, and conglomerates. quartzarenites, and muddy to conglomeratic sandstones with a ferruginous and clayey
9 L n h n sporadically, fine to very fine grained ASIASIA S lithic sandstones; mollusk packstone and matrix. Also claystones with intercalations
= a 9 la sandstone layers. {’/’,fzt\f'i'!{f”% calcareous sandstones. of siltstone, sandy mudstones, and sandstones.
n3 - .
Dioritic porphyries
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N\ Ash tuffs intercalated with biohermal Alternations of locally conglomeratic Mudstones, lithic sandstones, and
limestones cutted by dioritic dikes sandstones, mudstones, and claystones. intercalations of ferruginous conglomerates.
. . Occasionally, thin coal layers. Presence of gypsiferous crusts and coal layers.
O Burdigalian
(&) n2 Conglomerates, coarse grained
i 6 SIS AGAURUN sandstones, and dacitic tuffs.
- nIn2-St | nln2-Sc .t nln2-Pi* | "\ nln2-Hi'"
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(e Rhyolite breccias made of pyroclasts Medium grained lithic to sublithic sandstones Fining-upward sandstones, Quartz diorites, tonalites, diorites, Andesitic and dacitic porphyries
(¢b) and epiclasts interlayered with mudstones; locally peat, coal predominantly medium grained. and granodiorites.
A A layers, and sandy conglomerate lenses.
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Rhyolites Limestones, sandstones, and Fine grained }o conglomergtic ferruginous Mottled claystones and fine grained to
calcareous mudstones. sandstones intercalated with calcareous RIS conglomeratic quartzarenites
Chattian shales and coal L+ E3-Pi,* E2nl-Sm
ES 69 Granodiorites and tonalites varying Reef limestones and arenaceous limestones
N to quartz diorites and diorites that grade into marls, shales, mudstones,
GJ E3-Sm E3-St E3-Sc and sandstones.
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8 Limestones, calcareous sandstones, Fine grained to conglomeratic Conglomeratic sandstones with conglomerates
o and towards the base oligomictic quartzarenites intercalated with at the base and at the top; sandstones,
D RU ell an basaltic conglomerates conglomerates, mudstones, claystones, and coal layers in the middle part.
6 p (Vijes Formation). and coal layers.
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Alternations of conglomeratic Fine grained to conglomeratic sandstones
HU\SH |\7|\ ”Iw I l\g\‘w‘y‘ uy\ I redbeds, conglomeratic lithic S8 interbedded with claystones and siltstones.
: : @AnzgellCip i sandstones, and claystones. gueogd Occasionally, oolitic iron and coal lenses.
Priabonian Tt T y y
e 7 Alternations of calcareous and siliceous Basalts, breccias, agglomerates, and tuffs Sandstones, siltstones, and
mudstones, calcareous sandstones, tuffs, intercalated with cherts, siltstones, _ mudstones with thin coal beds.
agglomerates, cherts, and basalts. |+ o7 calcareous mudstones, and limestones. | 1
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38.0 bttt BRESENA
Granodiorites varying to quartz Andesitic and dacitic porphyries Conglomerates, muddy lithic sandstones,
diorites and quartz monzonites quartzarenites, siltstones, shales, and coal beds.
Bartonian
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CIC) Medium grained to conglomeratic lithic Fine grained to conglomeratic lithic sandstones Granodiorites varying to diorites
'&) sandstones, limestones, and conglomerates. occasionally glauconitic, intercalated with
o g limestones and conglomerates.
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Ypresian
Fine grained to conglomeratic fining—upward
64 lithic sandstones intercalated with mudstones
and olistostromes of micritic limestones
+56.0"
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(¢b] 2 Quartz diorites varying to diorites Tonalites to granodiorites with some Fine to medium grained sandstones intercalated Conglomerates intercalated with medium
o variations to diorites, aplites, and gabbros. with mudstones and coal beds. Occasionally, to coarse grained sandstones and
> limestones and calcareous sandstones. carbonaceous mudstones
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At the base, shales and glauconitic sandstones; Reddish claystones with intercalations Fine grained to conglomeratic
intermediate siltstones and claystones; and of fine grained quartzarenites. Locally, quartzarenites intercalated with
limestones and calcareous shales at the top. coal beds at the base. mudstones, siliceous clayey
siltstones, and limestone lenses.
. . k6-Stm
Maastrichtian -
. . " - Grey and black and mottled claystones
k6 Phy"lt::’dqL:gnﬁitsisnsgﬁét?E;ﬁ%:;?;&hslbo'mc’ with intercalations of fine to coarse grained
grap ’ ' quartzarenites. Frequently, presence of coal beds.
r\; ~ ’\J\’\J ~ A
ksko-Mip |
e
Glaucophane schists intercalated with
amphibolitic and chloritic schists
Campanian
L )
- i RS e e
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k 4 Tholeiitic pagalts, komatiites, ThoIeii.tic basalts and dolgrites, pi.crites, Qacites anfi rhyolites ip neck-like bodigs, Black mudstones and bituminous limestones Quartzarenites, shales, marls, limestones,
and picritic breccias. basic tuffs, and volcanic breccias. sills, gnd dikes. Ooca3|onally,. pyroclastlc intercalated with black cherts. In the west, and thin levels of cherts.
horizons that vary from lapilli to ash. mudstones, muddy sandstones and lithic
sandstones, cherts, limestones, tuffs, and
agglomerates; locally, cataclasites.
k1k6-Stm
~86.3 - ~~~~~~ L
Granodiorites, tonalites, and quartz diorites. Shales, limestones, phosphorites, cherts, and
quartzarenites. Predominance of fine grained
facies to the north of Cocuy, and sandy
facies to the south.
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k 3 Gabbros varying from ollvmlg to Tonalites that vary to quartz diorites Mudstpnes and marls with in.tercalations Calcareous mudstones with micritic
quartz gabbros, through norite of limestones, quartzarenites, and d biomicritic nodul
and hornblende gabbros stages. siliceous siltstones. and biomicritic nodules
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m b6k6-Stm
Q~ Shales, limestones, sandstones,
MM | M | | cherts, and phosphorites.
~— . b|5k61Sm
(&) Turonian LTI
: 6 k 2 Limestones, calcareous mudstones,
N and shales. Also phosphorites, cherts,
o bentonites, and glauconitic sandstones.
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< b62k 1_|s,|,,| Grey mudstones with intermediate Dark coloured mudstones and marls
D_ LU intercalations of limestones, quartzarenites, with intercalations of limestones, quartzarenites,
. . and thin lenses of coal. and siliceous siltstones.
Three groups of fine to medium grained
ST TN quartzarenites separated by two segments
, - b6k2-Mvlg - | with alternations of fine grained sandstones
Cenoman lan M and black mudstones
Harzburgites, Iherzolites, dunites, and . .
k] websterites in cumulate interlayering Ph);lrl::fExéz;ergtesség:z?g;?;I?nn;gzr;tg;':r;:zes,
with .gz.abbronorltes. T .he dur.utes are volcanic breccias and serpentinites.
serpentinized. Serpentinites with rodingite
dikes in La Guajira.
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Glauconitic or conglomeratic quartzarenites, Limestones, black mudstones, and b6k1-Stm Isotropic banded gabbros
and quartz conglomerates. Intercalations of marls. Fine grained quartzarenites
grey to black mudstones and bioclastic and sandy mudstones. ) )
limestones. Coarse grained to conglomeratic
quartzarenites with grey mudstone
. levels and coal lenses ||||||||||| PP
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Limestones, dark mudstones, Andesitic domes; lava, pyroclastic,
and quartzarenites. and volcanic brecchia flows.
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Reddish conglomerates; feldspathic sandstones Feldspathic sandstones with intercalations Limestones intercalated with marls, and
and mottled claystones; quartzarenites; limestones of limestones, shales, marls, and calcareous and arenaceous mudstones.
and shales; and in the upper part, glauconitic and glauconitic sandstones.
I‘ T ” M ” ” ferruginous quartzarenites.
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Serpentinites Basalts, and andesites intercalated with b42b6-Stm LTI
b5 lithic muddy sandstones, carbonaceous Gypsiferous shales and cherts intercalated
mudstones, feldspathic sandstones, with limestones and sandstones
limestones, and siliceous siltstones. Quartzarenites. At the top, glauconitic or
ferruginous and, in the middle part, with
intercalations of limestones and shales.
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Amphibolitic, quartzsericitic, chloritic, Banded isotropic gabbros and diorites Calcareous or siliceous shales; cherts; Black claystones and siltstones with minor Fine to coarse grained quartzarenites;
b4 and talc schists, and quartzites. quartzarenites and lithic sandstones; intercalations of sandstones and limestones. conglomerates and feldspathic-lithic sandstones;
graded conglomerates; and reef Segments of fine to coarse grained and intercalations of dark coloured mudstones.
limestones. quartzarenites and conglomerates.
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Nepheline syenite (Nepheline
Syenite of San José del Guaviare)

Alkaline gabbros
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Rapakivi granites

(Parguaza Granite)

Biotitic monzogranites,
syenogranites.

Quartzofeldspathic gneisses, amphibolites,

migmatites, quartzites, quartzose gneisses,

and granites with variations to alaskite and
monzonite (Migmatitic Complex of Mitu).




