#322 THIS VOLCANIC ROCK 1S VESICULAR BASALT FROM

ICELAND!
ICELAND 1S COVERED WITH VOLCANOES.

Q: WHere 1s ICELAND?

See Figure 1, a map of the Atlantic Ocean between North America and Europe.

Q: LOCATE THE VESICULAR BASALT COLLECTION SITE

HINTS: Use the GPS Coordinates N63.868131 W22.44082 along with AcmeMapper and
the GPS System discussion on pages 2-3

Q: WHY ARE THERE SO MANY VOLCANOES IN ICELAND?

HINT: Volcanoes form where hot magma from within the Earth forces its way through cracks
up to the Earth surface.

For about 16 million years (My or
Ma) huge amounts of basaltic
magma (melted rock rich in iron,
calcium and magnesium) from deep
in the earth has erupted on the
surface forming volcanoes in
Iceland. The magma comes up
under Iceland along many deep
cracks called a rift zone where two
tectonic plates are being forced
apart. The rift zone is part of the
Mid-Atlantic Ridge which splits Mo Anegled
Iceland into pieces. See the maps
on Figures 1, 3, 4, and 5

Most of the Mid-Atlantic Ridge
(MAR) consists of high mountains
of lava on the sea floor 2,500 to
5,000 meters (8,250 to 16,500
feet) beneath the ocean surface,

but in Iceland the MAR and the rift g R
. Figure 1.
zone are above the ocean surface. — =
o WHERE ARE THE NEXT VOLCANOES
Q: WHy 15 ICELAND ABOVE SEA LEVEL? * EXPECTED TO ERUPT
HINT: Is it possible that the island has been raised 1) Where are the active fissures and faults in the
by a plume of hot magma that has intruded under Mid-Atlantic Ridge across ICELAND?

Iceland in addition to magma from the rift zone of  2) What is the present location of the magma plume?
the Mid-Atlantic Ridge?
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ANSWER SHEET
#3522
MYSTERY SAMPLE:

-- Vesicular basalt from Iceland that shows many vesicles, or small air-filled cavities. The lava
has been eroded from nearby relatively young volcanic flows. See sample label for location coor-
dinates.

OBJECTIVES:

-- To learn about Latitude/Longitude coordinates for locations on a globe of the Earth.

-- To use the “AcmeMapper” application on the internet to locate Iceland and find the lava
collection site from GPS coordinates on the sample label

-- To show that there are many volcanoes on Iceland and, that the whole country is made of
volcanic rock

-- To discover the Mid-Atlantic Ridge (MAR) and the plate tectonic rift zone that passes
through Iceland

-- To introduce the concept of rift zones where major tectonic plates are forced apart by
magma moving upward through cracks along the rift

-- To explore hypotheses that suggest why the MAR in Iceland is above sea level, while most
of the MAR is deep below sea level along the ocean floor

-- To learn where Icelandic vulcanologists expect new volcanic activity and why

ANSWERS:

-- The approximate center of Iceland is at Latitude N64.96077 and Longitude
W17.868576 about 800 kilometers southeast of the Greenland coast.

-- The vesicular basalt collection site is located at GPS coor
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Figure 2. Globe of the Earth showing Latitude parallels, Longitude|
meridians and locations of ICELAND and the Roaring 40’'s. Modified

from the Encyclopedia Britannica, 2010
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PLATE BOUNDRY
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/
pd

PLATE MOVEMENT
DIRECTIONS

-

Vesicular Basalt
Collection Site

A

\ PLATE BOUNDRY
FRACTURE ZONES
100 km

Figure 3. Present Mid-Atlantic Ridge Plate Boundries with active rifts and
volcanic zones; Plate Boundries with fracture zones only; and Vesicular

Basalt collection site. Simplified from Thordarson, 2012 Fgure 1.2
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Figure 4 Showing the Iceland Basalt Plateau Bulge;
North Atlantic Igneous Province; and, Proposed track
of the Magmatic Plume. Black arrows indicate approx-
imate plate movement. From Thordarson 2012,
Figure 1.1
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Figure 5 Distribution of active volcanic systems in Iceland
and ages of volcanic bedrock. Simplified after Thordarson,
2012, Figure 1.5.

Figure 6. A seismic tomography study reveals what the|
authors believe is a mantle plume under Iceland.
Slow seismic velocities are shown in red (suggesting soft,
hot melted rock. Faster velocities are shown in blue sug-
gesting hard and colder rock. Reference: Wolfe, C.J. et.
al., 1997. The anatomy of a mantle plume: Seismic struc-
ture of the Iceland hotspot: Nature 385(5727) 245-247.
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ANSWERS TO GPS COORDINATE
EXERCISES
1) Equator and Prime Meridian
Equator and International Date
Line
This location does not exist. It
would have to be either 0° Latitude
180° West Longitude or 0° Latitude
180° East Longitude
2) No
3) N 90°; S 90°
4) Both North and South Poles
5) Yes
6) Atthe edge of Antactica on the
International Date line
See page 3

Vesicular Basalt /

Collection Site
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