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We re-examined igneous and 
sedimentary rocks and radiolarian 
biochronology in the NW-Nicoya Pe-
ninsula, where the Nicoya Complex 
s.st. was originally defined (Fig.1a 
and 1b). The new data, combined 
with geologic mapping, Ar/Ar-dates 
and igneous isotope geochemistry 
(Fig. 1c), do not confirm either one 
of the current hypotheses on the tec-
tonostratigraphy of the area. Neither 
alpine-type nappe structures, nor a 
threefold magmatostratigraphy, in 
which an oceanic basement and its 
Jurassic-Cretacecous sediment cover 
would be overlain by Upper Creta-
ceous plateau basalts, can be con-
firmed by the new data. Herein, we 
re-assess field relationships between 
igneous rocks and radiolarites, and 
document refined, but not fundamen-
tally changed, radiolarian dating.

We now interpret the Nicoya 
Complex s. str. as a fragment of a 
Cretaceous plateau created by uplift 
and southward tilting during an early 
Campanian collisional event (Fig. 
1d). The deepest levels of the Plateau 
are exposed in NW-Nicoya, where 
over 50 % of the igneous rocks are 
intrusives (gabbros and plagiogran-
ites) that have a single mantle plume 
source, common with the basalts. 

Ar/Ar whole rock, volcanic glass and 
plagioclase ages are oldest along the 
NW-coast (139-133 Ma, and 119-111 
Ma, Hoernle, 2004). Otherwise, Ar/Ar 
ages are homogeneous throughout the 
area and range from 84-83 Ma (San-
tonian) for the intrusives to 92-88 Ma 
(Turonian-Coniacian) for the basalts 
(Sinton et al., 1997, and Hauff et al., 
2000). Radiolarian-dated, Bajocian 
(Middle Jurassic) to Albian (middle 
Cretaceous), Mn-rich radiolarites, 
are set as stratigraphically incoherent 
blocks in a “matrix” of multiple ba-
salt flows, subsequent intrusions and 
cross-cutting dykes and sills. Chilled 
margins of magmatites, and hydro-
thermal baking and leaching of the 
sediments confirm the Ar/Ar-dating 
of igneous rocks being consistently 
younger than most of the radiolarian 
cherts. No Jurassic oceanic basement 
has been identified so far at the out-
crop level in the Nicoya Peninsula, 
but it could be buried beneath the sur-
face. The Jurassic-Cretaceous chert 
sediment pile became disrupted and 
detached from its original basement 
by multiple intrusions during the for-
mation of the Plateau.

Radiolarian-dated, Coniacian 
- Santonian (Late Cretaceous) thin, 
Fe-rich radiolarites are largely syn-

chronous and associated with late 
phases of the Plateau. The top of the 
Plateau is exposed in the southern 
half of the Nicoya Peninsula, where 
abundant pillow lavas are unconform-
ably onlapped by a series of Campa-
nian-Maastrichtian basaltic breccias, 
siliceous, and calcareous hemipelagic 
sediments, finally cover by Maas-
trichtian-Eocene forearc turbidites. 
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Figure 1 a) Geotectonic regional setting of Costa Rica; b) Costa Rican main geologic and tectonic features; c) Detailed 
geologic map of the NW-Nicoya Peninsula with sample locations of absolute age determinations and radiolarian assem-
blages; d) Not to scale schematic cross section of the Nicoya Peninsula
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