
Nicaragua is the largest country in Central America and has a rich
geologic history related to gold exploration and mining dating back to the
16th century. More recent geologic interest in Nicaragua stems from its
plate tectonic setting that consists of active subduction of the Cocos
plate beneath the Caribbean plate along its western margin. Active
volcanoes of the Central American Volcanic arc are a result of this
subduction. In addition, the forearc region is seismically active along its
length with major right lateral strike slip faulting likely accommodating arc
parallel displacement. Nicaragua is a premiere location to complete a
transect across an active volcanic arc and investigate geologic aspects
of the arc in concert with the cultural, societal and economic impacts of
living in a tectonically active region. At present the geologic evolution of
the arc and forearc regions is poorly understood. Samples and data will
be collected during a spring break excursion from the forearc region,
through the arc and into the backarc carbonate platform. These
structural, sedimentologic and geochemical data will help elucidate the
geologic and tectonic evolution of this active arc system.
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Geology of Nicaragua Culture

Floating through Somoto Canyon in
northern Nicaragua. Rhyolitic
volcanics and Paleozoic limestones
make up the deeply incised canyon.

Flying over Great Corn Island, located
in the Caribbean sea of the eastern
coast of Nicaragua. Note the coral
reef development in the backarc.

The spectacularly clear water of the Caribbean Sea around
Greater and Little Corn Islands make for excellent snorkeling
and investigation of coral reef development in the backarc
region of Nicaragua.

Nicaragua has a strong cultural history, beginning with its initial inhabitation
around 2000 BC to 500 BC. Since Christopher Columbus's arrival to the nation in
1502, the country has been strongly influenced by Iberian culture. The western
coast of the nation embodies this, predominantly speaking Spanish and commonly
having Moorish Revival style architecture. The eastern coast is unique from the
majority of the country, speaking Miskito, an indigenous language that is the
second most common language in the country, as well Creole English, which was
observed in the Corn Islands.

Since the nation found its independence in 1838, growth has been stunted by
political turmoil. The United States, specifically, has played a large role in the
nation’s politics, with Marines stationed in the nation until 1975. Because of this
presence, Augusto César Sandino led an uprising against them from 1927 to 1933.
The United States backed various conservative factions including that of Anastasio
Somoza García and his sons, who eventually lost control of the country to Daniel
Ortega and his Sandinista National Liberation Front in 1979. This shift in ideology
led to a rift with the United States and created a civil war that lasted until 1990.

Nicaraguans today are very proud of their heritage and pride themselves on its
homegrown literature, art, music and cuisine. Their love of poetry was observed by
various buildings, roads and monuments dedicated to renowned poets such as
Ruben Dario and Ernesto Cardenal. While in the country we encountered many
native dishes, specifically Gallo Pinto (a bean and rice dish), platanos fritos (fried
plantains), curtido (cabbage slaw), and chilero (Nicaraguan salsa relish).

Mercury is used in the process of extracting gold by
hand. The gold particles adsorb to the liquid
mercury making separation from the waste rock
easier.

Electricity generation in Nicaragua has historically
been dominated by burning fossil fuels (bunker oil).
Recently alternative energy resources have been
helping Nicaragua reduce its dependency on fossil
fuels. Geothermal energy is an important source for
clean renewable energy. (http://www.cndc.org.ni)

A small amount of gold harvested from panning in a
bull’s horn. When higher grade ore is found
panning is the method used to extract gold.

A mine shaft dug completely without the use of
machinery or explosives. Santiago, a Nicaraguan
miner, stands in an 18 m deep shaft. Note the
flashlight strapped to his head with leather.

Crushed rock is pulverized by hand. Rock is place in
this pit and a large circular stone is moved around to
pulverize the rock. This process take 5-8 hours.

The silver ball is a mix of gold and mercury. Mercury
is burned off to leave a gold ball. The gold ball in the
picture is 3.1 grams approximately worth $150 USD.

Two large steam turbines used to convert the steam
energy into electricity. San Jacinto-Tizate produces
~65 MW of electricity for Nicaragua. This plant alone
saves Nicaragua $85 million/year in bunker oil.

Steam production wells are being explained with Santa
Clara volcano towering in the background. Steam from
the production wells is converted to electricity.

Steam is condensed with water after passing through
the generators. It is then re-injected into the ground at
140-160°C, closing the water use loop.

Schematic diagram illustrating how steam is used to
produce electricity at the San Jacinto-Tizate geothermal
power plant. This is a closed loop process.

A woman at a small, local restaurant in Somoto grills
a variety of meats for a typical Nicaraguan meal.

Large wood burning ovens in a rosquilla bakery in
Somoto. Rosquilla are corn based cookies and
those made in Somoto are the best in Nicaragua.

A Nicaraguan boy sells iguanas on the side of the
road. Several varieties of iguana are commonly
used in soup, especially during Holy Week.

Lori, Gerald, and Geoff in the largest market in
Nicaragua’s capital city, Managua.

A local man makes bricks from the Tertiary volcanic
rocks of northern Nicaragua.

The Cathedral of Leon is located in downtown Leon.
Crypts in the cathedral house remains of prominent
religious and political figures as well as poets and
musicians. The Cathedral of Leon is an UNESCO
World Heritage Site.

Leon, located on the western coast in central
Nicaragua is one of the oldest Spanish settlements
in the Americas established in the 16th Century. The
original location was destroyed by an earthquake in
1610 and subsequently the city was moved to its
present location. The ruins of Old Leon are an
UNESCO World Heritage Site.

The city of Leon is renowned for its architecture.
This old convent was turned into a beautiful hotel.

Geologic Setting

Simplified geologic map of Nicaragua showing the subduction of
the Cocos plate beneath the Caribbean plate, the volcanic arc
(chain of volcanoes) and backarc region. (Funk et al., 2009)

Nicaragua's distinct geology is a result of it’s complicated
tectonic history. Rocks in Nicaragua range from Paleozoic
crystalline basement, Mesozoic sedimentary and intrusive rocks,
sedimentary sequences of Late Cretaceous to Pleistocene age, a
broad area of Tertiary volcanic rocks, and Quaternary sedimentary
and volcanic rocks, including several active volcanoes. The
landmass that currently makes up Nicaragua began to form
roughly in the late Jurassic (165 Ma). This occurred when a large
Precambrian province, the Chortis block, drifted between the
continents of North America and South America, and the two plates
converged around it. Formation of the Central American Isthmus
began approximately 60 million years ago, finally connecting the
American continents 3 million years ago.

Subduction of the Cocos and Nazca plates beneath the
Caribbean plate since Miocene time, has led to the development of
a volcanic arc that is still active today. This modern (< 25 Ma)
tectonic history has shaped the Nicaraguan landscape, culture and
history. Subduction is occurring in a  northeasterly direction at a
rate of 73–90 mm yr. Activity of this volcanic arc results in much of
Nicaragua covered by volcanic rocks of Miocene through
Quaternary age. The high amount of rainfall in the mountainous
regions, coupled with the steep gradient and humid weather
causes high rates of erosion in the volcanic rocks. These
sediments are transported by Nicaragua's many rivers to the
coasts, or accumulate in Lake Nicaragua and Lake Managua. The
warmer waters of Nicaragua's eastern coastal region allow the
formation of reef systems and carbonate dominated platforms.

Left: Map of Nicaragua showing earthquake
locations and depths associated with the subduction
of the Cocos plate beneath the Caribbean plate.
Also shown are the locations of volcanoes resulting
from subduction. (Syracuse et. al., 2008)
Above: Cross section from central Nicaragua
showing seismic velocities, earthquake depths and
volcanoes on the surface. Note the cold down going
Cocos slab and earthquakes that occur in the slab
and along the slab-mantle interface. (Syracuse et.
al., 2008).

Standing on the edge of Volcan Masaya’s active caldera. Note the
volcanic stratigraphy in the background and volcanic gases.

Standing on a 241 year old lava flow from Masaya.

Volcanic gases and bubbling mud pots with Volcan Santa
Clara in the background. San Jacinto-Tizate geothermal plant
is taking advantage of this geothermal field (see below).

Closeup shot of the bubbling mud pots near Volcan Santa
Clara. Gases include CO , H O, SO and H S.2 2 2 2

Climbing Cerro Negro volcano. Summit caldera rim is ~730m
above sea level. Note the volcano surfing boards attached to
Profs. Pignotta and Mahoney’s backs for the 250 m descent.

Sledding down Cerro Negro volcano. Volcanoes are not as
soft as snow.

Hiking across the 1905 flow from Volcan Momotombo with its
1200 m summit in the background.

Katy and Kelsey pose in front of Momotombito and Lake
Managua. Momotombito forms an island in Lake Managua.

Coral reefs around Little Corn Island.

Nurse shark on coral reefs around Little Corn Island.


