
A
bstract

The C
entral C

osta R
ica D

eform
ed B

elt (C
C

R
D

B
) is an east-w

est system
 of neotectonic faults, located in the central 

part of C
osta R

ica (Fig. 1). The Turrialba and S
iquirres regions, in the eastern segm

ent of this zone, are 
characterized predom

inantly by strike-slip faults. B
ased on the geom

etry of faulting, six different faults system
s 

w
ere recognized: A

tirro-R
io S

ucio, N
avarro, K

abébeta, P
acuare, S

iquirres-M
atina

and the Irazú-Turrialba 
volcanoes. Q

uaternary volcanic and sedim
entary deposits w

ere found to be deform
ed by the m

ain faults. Linear 
valleys, deflected stream

s, shutter ridges, scarps, pressure ridges, sag ponds, and offset stream
s w

ere also 
identified from

 the geom
orphologic and rem

ote sensing studies along the traces of the m
ain faults.

D
uring the period 1992-2002, the seism

icity w
as characterized by shallow

 earthquakes (<
19.6 km

) and low
 

m
agnitudes (1.7-4.4 M

d
and 1.0-4.1 M

L). 359 seism
ic events in the study area w

ere relocated and
7 w

ell 
constrained focal m

echanism
 w

ere determ
ined (Fig. 2, 3). They w

ere selected from
 the data base of the N

ational 
S

eism
ological N

etw
ork of C

osta R
ica. The distribution of the relocated epicenters suggests that the follow

ing faults 
are active: S

iquirres, Irazú, G
uayabo, N

avarro, Lajas
Turrialba, A

zul, Tucurrique, P
acuare, and K

abébeta..
There is a strong relationship betw

een the orientation of the faults and the type of displacem
ent (Fig. 4). R

ight 
lateral faults are oriented N

30-50W
, left lateral faults are N

40-50E
, norm

al faults are N
0-20E

, and reverse faults are 
N

70W
. The geom

etry of faulting suggests that the crustal deform
ation is controlled by a m

axim
um

 com
pressive 

horizontal stress N
0-20 E

, w
hich is related to the shallow

 subduction of the C
ocos R

idge beneath southeastern 
C

osta R
ica. 

N
eotectonic Evidence of Fault System

s

C
onclusions

1.The eastern segm
ent of the C

entral C
osta R

ican D
eform

ed Belt is 
characterized by both active and neotectonic faults w

ith different 
geom

etries. Predom
inantly, there are strike-slip faults. Based on the 

geom
etry of faulting, there are six different faults system

s: A
tirro–R

ío
S

ucio, N
avarro, Kabébeta, Pacuare, S

iquirres–M
atina

and the 
faulting in the Irazú

and Turrialba volcanoes.
2.There 

are 
17 

active 
faults 

(defined 
based 

on 
stratigraphic, 

geom
orphic and seism

ological aspects): A
lto G

rande, R
ío

Sucio, 
Tucurrique, 

Turrialba, 
Florencia, 

A
zul, 

Atirro, N
avarro, 

G
uayabo, 

Irazú, A
riete, Elia, K

abébeta, Lom
as, P

acuare, C
abeza

de B
uey

and 
S

iquirres.
3.The geom

etry of faulting is controlled by the direction of a M
axim

um
 

C
om

pressive H
orizontal S

tress N
0°E

 y N
20°E

. There is a strong 
relationship betw

een the orientation of the faults and the type of 
displacem

ent. R
ight lateral faults are oriented N

30-50°W
, left lateral 

faults are N
40-50°E

, norm
al faults are N

0-20°E, and reverse faults 
are N

70°W
. 

4.D
uring 1992–2002, the seism

icity w
as characterized by shallow

 
earthquakes (<19,6 km

) w
ith m

agnitudes 1,7–4,4 M
d

and 1,0–4,1 
M

L. D
uring that period of tim

e, earthquakes took place in the 
follow

ing faults: S
iquirres, Irazú, G

uayabo, N
avarro, Lajas

Turrialba, 
A

zul, Tucurrique, P
acuare

y K
abébeta.

Figure 2. R
elocated seism

icity (period 1992-2002).

Figure 4. N
eotectonic M

odel for the studied area. Three 
dom

ains w
ere defined considering the geom

etry of faulting.

Figure 7. Interpretation of the fault 
geom

etry south of S
iquirres.
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Figure 1. Tectonic setting and location of the studied area.

Figure 3. W
ell constrained focal m

echanism
 determ

ined 
in the studied area.

Figure 8. A
) K

abébeta
Fault cutting H

olocene deposits. C
c1 y 

C
c2 are deposits related to the erosion of paleo

scarps  after 
the occurrence of earthquakes. B

) O
ffset stream

s by the 
K

abébeta
fault. 
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Figure 5. R
idge blocking the drainage of the C

hiz
river.

Figure 6. 8-m
eters scarp on Turrialba fault.

Figure 8. G
raben on the sum

m
it of the Turrialba V

olcano. 
It has 4 craters  and 2 piroclastic cones nam

ed A
rm

ado
y 

Tiendilla
(A

erealphoto Terra
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)

4. Faulting in the Irazú
and 

Turrialba volcanoes
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