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Tectonic Features Caribbean




Permian Jurassic
225 Mio year BP 135 Mio years BP

Cretaceous | presnt '
65 Mio years BP

GFZ
— Continental drift according to Alfred Wegener (1912)

PorTspAm



-80° -70° -60°

Present Day
00.0 Ma



25°

- 15°

-80°

Late Oligocene
24.0 Ma




25°

.
L ~
s

20

- 15°

-80°

Early Miocene
23.5 Ma

-70°




25°

- 15°

-80°

Early Miocene
23.0 Ma




25°

.,
s
iy,
Ty,
.,

- 20°

- 15°

-80°

Early Miocene
22.5 Ma




25°

- 20°

- 15°

-80°

Early Miocene
22.0 Ma




" * N
"f‘.

* e,
.
-
e

25°

- 20°

- 15°

-80°

Early Miocene
21.5 Ma




.
»
* "'*ﬂ"-hh

25°

1 20°

- 15°

-80°

Early Miocene
21.0 Ma




-60°

25°

25°

20°

15° -

: v

A S—

X

«\
q

—

-

- 20°

- 15°

-]

=
\fj7 I
-80

Early Miocene
20.5 Ma



e Moy,
“"f‘.

-, Yo,
Sy,

25°

1 20°

- 15°

Early Miocene
20.0 Ma



25°

T 20°

- 15°

-80°

Early Miocene
19.5 Ma




.,
y
”ﬂ*‘r»
+a,
.
oy,

B
Ty

-80° -70° -60°

Early Miocene
19.0 Ma



L
""-I-q..\
e,
'+

e
-
oy

""'Qr',
+ 4

25°

- 15°

-80°

Early Miocene
18.5 Ma




.,
s
S,

e
"“q,,'.
ey

25°

- 20°

- 15°

-80°

Early Miocene
18.0 Ma

-70°

-60°



P
* ""-."-"

.
.
e,

O

25°

- 20°

- 15°

-80°

Early Miocene
17.5 Ma




*
.
""-r“-\h
+'1

by,
+ s
‘r

?.'
-,
-,

8.

-80°

Early Miocene
17.0 Ma



-80° -70° -60°
| 250
o0 F2o
< £;
(S
t o
- 15
T
-80° -70° -60°

Early Miocene

16.5 Ma



-60°

25° ' 25°
20° - { i a0
< £; :
o
15° - 1 15°

-80°

Middle Miocene
16.0 Ma

-60°



25°

25°

15° -

ey,
+
N

e,
g .

.
e
-,
ey,

* o+

L
- ey

- 20°

- 15°

-80°

Middle Miocene
15.5 Ma



25°

20°

15° -

A

* g
ﬁ""‘-
.H'-l

**t g,
“aa,

25°

- 20°

1 15°

-80°

Middle Miocene
15.0 Ma



4 M
P 2o

25°

T 15°

-80°

Middle Miocene
14.5 Ma



-80° -70° -60°

#y
""-s'l-.\
o

N,“"

.
+ e
s

-80° -70° -60°
Middle Miocene
14.0 Ma



1\
bl
e, -

25°

- 20°

I 15°

-80°

Middle Miocene
13.5 Ma




-80° -70° -60°

-80° -70° -60°
Middle Miocene
13.0 Ma



-80° -70° -60°

25°

I 20°

- 15°

-80° -70° -60°
Middle Miocene
12.5 Ma



-60°

25°

# E ]
i .
£ i
§ { +
£ H
¢ i .
A A
¢ p
14 &
+ P
- $ .
+ K

- 20°

- 15°

-80°
Middle Miocene
12.0 Ma

-60°



25°

F 20°

| 15°

-80°

Middle Miocene
11.5 Ma



.,
gty
s

Saa,

4,
ey
o,

-80°

Late Miocene
11.0 Ma



4y . —
' -

25°

- 20°

- 15°

-80°

Late Miocene
10.5 Ma

-70°



*
"'*'u-"n"
e,

25°

- 20°

|15

-80°

Late Miocene
10.0 Ma

-70°




-80° -70° -60°
Late Miocene
09.5 Ma



*
*
fo TV .
ey,

25°

- 20°

15°

-80°

Late Miocene
09.0 Ma



25°

S

20° -
T
Tkl w1 ,,‘,‘_‘.{%\ e .
15° _V\7 -
| |
-80°

Late Miocene
08.5 Ma




Late Miocene
08.0 Ma



-80° -70° -60°
Late Miocene
07.5 Ma



Late Miocene
07.0 Ma



15°

-80°

Late Miocene
06.5 Ma



-80° -70° -60°

Late Miocene
06.0 Ma



-80° -70° -60°
Late Miocene
05.5 Ma



* st
.,

#
+ E
.
&
&
s
; \\__
+
.
i
]
Y

25°

- 15°

-80°

Early Pliocene
05.0 Ma




15° -

.r TN
:;ff 20

Qf%:
’ e
% e
)
(]

-80°

Early Pliocene
04.5 Ma



-80° -70° -60°

Early Pliocene
04.0 Ma



-80° -70° -60°
Late Pliocene
03.5 Ma



25°

20° -

g\\‘\/\\u\\-'_p\Y )

15° -

-800 -70°
03.0 Ma



15° -

-80°

Late Pliocene
02.5 Ma



-80° -70° -60°
Late Pliocene
02.0 Ma



-80° -70° -60°
Pleistocene
01.5 Ma



-80° -70° -60°
Pleistocene
01.0 Ma



-80° -70° -60°
Pleistocene
00.5 Ma



-80° -70° -60°

Present Day
00.0 Ma



Plate motions

Pazifische
Platte

Siid-
nerikanische
Platte <«

Aktive Plattenrdnder

erosn

GFZ

| —
PoTspAam



E\ I T I I I I I I I T
i

i~

: @ oy Relative to Noam of DeMets et al.
2 \Bahama Platforn Scale: 10 mm/yr — 3
= Data processed with GIPSY software =g

) TM A\’rES

6 Data processed with GAMIT software ————Jp-
Model prediction by DeMets et al. (2000 )

PRT

% North America |

. ,\" I . = . = ‘*‘ng -

i <l T -

\ f . t:l
/ CROI ", N
/ / MT 18.8,19.9 ,

Figure 7
> GUAD
BR - 185,204, I
. AVES W2ls
Caribbean ot
% MART
\ . LA 196 BAP
Bilham, U. Colorado (1) /4

Ruegg, IPG (2) A Oﬁj I
CANAPE, USA (9)O o DAXD
| N — Y E— — T— : T— T—

-76° 74° -72° 70° -68° -66° 64° 62° -60° -58° -58° -58°




Tectonic Features
from ten Brink, 2005
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Tsunami History

Date Place

1853 Venezuela

1867 Virgin Islands

1882 Panama

1907 Jamaica

1918 Puerto Rico

1929 Canada

1946 Dominican Republic 1,790; 75

1991Costa Rica 2
2,584 TOTAL
*not included
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Estaciones Sismicas RSPR - 2005
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Seismic Monitoring in the DR
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Sismicidad en Puerto Rico
1995-2005




USGS Seismic Hazard Map
2003
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Fig 4: PGA (Tog) with 2% probability of exceedanee in 50 years from all modalad souress.



Estaciones Sismicas de Banda
Ancha en el Gran Caribe

-120.00 -105.00 -80.00 -/75.00 -60.00

30.00 30.00
15.00 15.00
0.00 0.00
-15.00 - - -15.00

120 00 -10500 -9000 -7y500 -0 00



PR/VI Tsunami Ready Tide
Gauges

-68.00 -67.00 -66.00 -65.00 -64.00

19.00

18.00

17.00

-68.00 -67.00 -66.00 -65.00 -64.00

\/ PRSN station A NOAA station



Trrrrz-Arnaricns Sz Watar-Laval Maeywork

GONE

NOT OPERATIONAL
UNKNOWN

OPER / NO XMIT
OPER / XMIT

Status reported GLOSS IX 02/05



7 wesa0s T
" i¥4B403

5..5‘24;5_41:;_2.
' 46404 %
46405 ¥

.....454115*. Sl ik » 2=t : % : ’ £ “ee . ..... :

.......................................................

B R Py B R Y




Puerto Rico Seismic Network
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GPS Stations Avallable to PRSN In
Real Time




GPS Applications at PRSN

Further constrain seismic
sources inthe
Northeastern Caribbean

|dentification of aseismic
fault movements

Constrain the source
model of large
earthquakes, magnitude
and fault rupture

“Calibration” of tide
gauges

Surveying of seismic
stations
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Reqguirements of Data

1 Hz data

High precision to
detect the small
displacements

Real time access and
monitoring of the data

Indischer Ozean
Sumatra
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Tsunami breitet sich aus

Dec. 26, 2004. About 15 m
Displacement in the direction
of plate motion and 2-3 m upward



Scheme of an earthquake/tsunami early warning system
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PRSN Resources

Continuous monitoring
Scientific and technical instrumentation personnel
Field stations/infrastructure

Process of hiring seismologist who has reseached
applications of 1 Hz GPS data

Participation in Caribbean wide initiatives




