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President’s Address
Andrew McThenia

TITLE: CONSIDER THE CARIBBEAN

As you all must know, a recent geological disaster
occurred practically on our doorstep that has killed
nearly as many people as the Indonesian tsunami of
December 2004. I’ve decided to explore the geological
context of the Haitian earthquake and express my
condolences and hopes for that region.

On Tuesday, January 12 at 4:53 local time, a
magnitude 7.0 earthquake occurred within 15 miles of
Port au Prince Haiti with an epicenter located along 8.1
miles below land surface. The epicenter is believed to
be located along the Enriquillo-Plantain Garden Fault.
This fault is an east/west oriented left-lateral strike slip
fault that is part of a complicated boundary between
the North American Plate and the Caribbean plate.
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The plate boundary located generally south of Cuba
contains a sliver of crust called the Gonave microplate.

“The Gonave microplate is a 1,100 km (680 mi) long
strip of mainly oceanic crust formed by the Cayman
spreading ridge within a strike-slip pull apart basin on
the northern transform margin of the Caribbean Plate
with the North American Plate.”(Wikipedia, 2010).
The sliver is bounded by a pair of transform faults, a
spreading center, and a subduction zone. The
Enriquillo fault that snapped most recently defines the
southern boundary of the microplate where it contacts
the Caribbean plate, while the north contact with the
North American plate is along the Septentrional-
Oriente fault. The Septentrional-Oriente is notably the
closest active plate boundary to SW Florida and is
located approximately 500 miles south of us.

Devastating earthquakes along the Enriquillo fault in
the vicinity of Port Au Prince are by no means
unprecedented. The USGS lists the following sequence
of events possibly associated with the fault during a
period when it was highly active from 1751-1860.

e October 18, 1751: a major earthquake caused
heavy destruction in the gulf of Azua (the
eastern end of the Enriquillio Fault) which also
generated a tsunami. It is unclear if the rupture
occurred on the Muertos thrust belt or on the
eastern end of Enriquillio Fault.

e Nov. 21, 1751: a major earthquake destroyed
Port Au Prince but was centered to the east of
the city along the Cul de-Sac plain.

e June 3, 1770: a major earthquake destroyed
Port Au Prince again and appeared to be
centered west of the city. As a result of the
1751 and 1770 earthquakes and minor ones in
between, the authorities required building with
wood and forbade building with masonry.

o April 8, 1860: there was a major earthquake
farther west accompanied by a tsunami.

This most recent earthquake was either forecasted or
predicted two years ago years by researchers from the
University of Texas at the 2008 Caribbean Geological
Conference. The researchers asserted that there was
enough stress built up along the Enriquillo-Plantain
Garden Fault to cause a magnitude 7.2 earthquake in
the area of Haiti, Jamaica and the Dominican Republic.
They did not specify where or when the quake would
happen, so no one heeded the warning.
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Another famous earthquake occurred at the eastern end
of the Enriquillo fault in Jamaica in 1692. That quake
killed approximately 4000 residents of the famous
pirate haven city of Port Royal and virtually destroyed
what had been the centre of British shipping in the
Caribbean.

The Genave Microplate
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The map of the Gonave microplate indicates that
Jamaica is probably at greater risk from devastating
earthquakes than is Haiti. Some recent theories
postulate that the Enriquillo fault might be “unzipping”
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and that a progression of earthquakes will occur
eastward along the fault towards Jamaica.

It is tragedy that the Haitian people had to experience
this truly horrific wake-up call to become aware of the
seismic risks beneath their country. Hopefully,
reconstruction in Haiti will be conducted with more
earthquake safe measures put into place along with
more than a few sticks of rebar. 1 hope that the
government and citizens of Jamaica will learn about
the Enriquillo fault and other faults beneath their feet
and realize that they are under serious threat by the
same geologic forces that destroyed Port au Prince.

Also, please examine any groundwater hydrographs
you might have during the timeframe of the Haitian
guake. Groundwater responses to earthquakes have
been known for decades, and have been recorded for
thousands of miles from quake epicenters. Wells have
dried up, muddied up, risen, fallen, oscillated, and
gone “bad” as a result of earthquakes. I recall a public
water supply well in Blue Ridge bedrock in Virginia
going dry immediately after the great Bolivian
earthquake of June 9, 1994. The USGS sent out a
memo to my employer at the time (The
Commonwealth of Virginia) to please report any
“anomalies” with wells after that quake. A trustworthy
driller in Florida reported to me that he once observed
water level in an artesian well suddenly begin to rise
and fall above and below the top of the casing every
few seconds for several minutes. Had this rarely
observed wave oscillation phenomenon been
documented to have corresponded to a known
earthquake and also been recorded at high enough
frequency (every second or so), it would have been
called a hydroseismogram and would have been very
interesting to earthquake scientists.
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Abstract

The geologic carbon sequestration (GCS) process involves separating CO2 from emission sources,
transporting it to a storage location, and injecting it under pressure into deep, underground
geologic formations and trapping it underneath caprocks or confining beds.

The injection of COz2 into deep aquifers has the potential to affect the quantity and quality of
available groundwater supplies by causing geochemical changes, introducing contamination from
the injection stream, and producing volumetric and density changes.

Potential risks from GCS primarily result from the consequences of unintended influences from
the storage zone on other aquifers. If these other aquifers are underground sources of drinking
water (USDWs) the potential exists for the CO2 to affect the water quality characteristics. Potential
pathways include upward migration, fractured cap rock, faults, trace contaminants included in the
COz stream, a microannulus outside the final casing, and the mobilization of metals from native
minerals

Available information indicates that large scale GCS operations can be conducted with low risk of
impacting USDWs when carried out at well-selected, well-investigated and well-managed sites.
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BIOGRAPHY

John Largey - Mr. Largey is currently a supervising hydrogeologist for MWH Americas with 28
years of experience in water resources and oil and gas fields. His responsibilities include deep
injection well design, permitting, and coordination of all aspects of deep injection well
construction oversight and testing. His duties include geophysical log interpretation, selection of
core depth, and selection of packer test intervals, quantification of contractor’s time and materials,
coordination of field personnel assignments, and interfacing with regulatory agencies.

Mr. Largey was previously responsible for subsurface logging and pore pressure interpretation of
exploratory and production oil and gas onshore and offshore wells as well as solution mined
caverns (salt domes) for the Strategic petroleum Reserve Big Hill Storage Site.
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Everglades Geological Society
Meets on the Third Tuesday every other month at The Edison on McGregor Blvd at the Fort Myers Country Club in

Fort Myers, Florida. Social hour starts at 5:00 PM. The meeting begins at 6:00 PM. No meetings are held in July or
Auaust

< MAPFQWVEST. - Grace Ave

-300m|
C’Schf,UBDUErar'numea st Passaic Ave S00ft
Caloosahatches o 2]
River Hﬁﬂr.;. . & Ricardo Ave g
%,7 Ay B pharavila PYe = il
R o
g, oy 2 E6S MEETING
& Paloma Dr E]
o Timeda Wa W
S S~ Homaak CALENDAR 2010
Ei é? Fort Myers
= S Gasparilla Dr o Country Cheb
%
Shadow in * Lg'é Golf View Ave May 18
P =
Wales Or &5 = Hill five =
@ 2 g September 21
Canterbury Dr ;5 5 ;? Grove fve ,.0'3 = ";) p m
(] o = @ -
Sunbury Dr (5? ;E § E ﬁ § E NOVGIﬂbeI' ]6
Tipton Ct & : || wlE E
L_Bg[rtwoodﬁr =/ 5 gﬁ "égﬁrgg
Eg Stadler DOr barigg ggg
= 5
g & Moringsids Dr R c 28 o n 8
[} h 3 3 = =3 [}
£ & VesperDr o a g,“ﬁ Winkler Ave 2
Carlene Ave . atee CIF \or
a .
| 2005 MapQuest.com, Inc. [aspur Or Bate - oo Rk TEG]

Join Everglades Geological Society

Application forms are available:
at meetings, by mail and on our web site.
www.everaladesaeoloaicalsocietv.com
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