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INTRODUCTION
Iceland is geologically unique due to the
anomalous exposure of the Mid-Atlantic
Ridge on land and the presence of a hot spot,
believed to be a mantle plume, superimposed
on the active Mid-Atlantic Ridge. This
exposure makes Iceland an ideal location to
study mid-ocean ridge dynamics as well the
interactions between tectonic rift volcanism
and hot spot volcanism.
The Mid-Atlantic Ridge in Iceland undergoes
rift relocation events due to the interplay
between the northwest drift of the rift axis and
the hot spot, currently located under the
Vatnajokull Ice Cap (Tronnes, 2002). Rift
relocation occurs as an older rift to the
northwest is abandoned while a new rift is
created to the southeast, over the hot spot.
These rift relocation events take about 4
million years for completion and occur at
intervals of 8-12 million years (Hardarson et
al., 1997). The rift relocation event that
corresponds to abandonment of the major rift
in the area of the Skagi peninsula (the rift
probably responsible for most volcanism in
the study region) occurred at 7 Ma (Tronnes,
2001).
As a result of rift relocation, Iceland contains
valuable evidence of the chemical variation of
magmas associated with the life of a rift from
its inception to its extinction. The purpose of
this study is to analyze the petrographic and
chemical characteristics of basalts erupted
from a dying rift adjacent to a hot spot.

METHODS
Major lithologic units in my field area were
determined through mapping of a 6 km2 field
area and sampling along a traverse in the
Langadalsfjall mountain range, located east of
the town of Blonduos in north central Iceland
(Fig. 1). A stratigraphic section of the
sampling traverse was constructed from field
data (Fig. 2).

Figure 2: Section measured along traverse shown in Figure 1. Sample locations are shown on right. Wholerock MgO weight percent indicated on graph. Photomicrographs are of flows representative of each unit.

Laboratory work consisted of thin section
preparation, whole rock x-ray fluorescence

(XRF) analysis, petrographic analysis,
analysis of mineral compositions by scanning-

electron microscopy with energy dispersive
spectrometry (SEM/EDS), and age
determination using 40Ar/39Ar isotopes. XRF
powders were prepared at Williams College
using a steel jaw crusher and an alumina
shatter box. Major and minor element analysis
was carried out by XRF at Franklin and
Marshall College. SEM/EDS analyses were
done at Smith College.

Based on weight percentages of MgO, the
most primitive flows are found in B1.5, the
middle of the section (Fig. 2). Flows in B1 and
B2 have a narrow range of MgO contents, with
the exception of the basaltic andesite (which
contains the lowest weight percentage). On
Harker diagrams (e.g. K2O vs. MgO), B1 and
B2 typically plot along a single chemical trend,
while B1.5 does not plot near this trend (Fig. 4).

RESULTS
Twenty of the twenty-one samples are
classified as basalts on an alkali versus silica
diagram, with weight percentages of SiO2
ranging between 46.75% and 47.90% (LeBas
et. al., 1986). The exception is the lowest
sample in the section, which is a basaltic
andesite with 55.21% weight percent SiO2. As
shown in Figure 3, every sample shows
enrichment of trace elements in a pattern
typical of enriched mid-ocean ridge basalts,
known as EMORB (Sun & McDonough,
1989).
The flows in the section can be separated into
three distinct lithologic units, referred to as B1,
B1.5, and B2 (Fig. 2). The youngest flow is 7.08
+ 0.06 million years old (Ma), very close to
the time at which the main rift in the Skagi
area went extinct (Tronnes, 2001). B1 is the
largest section, with twenty-four flows. Flows
from B1 contain a cryptocrystalline
groundmass with occasional phenocrysts of
olivine, plagioclase, and augite. Volcanic glass
was present in some flows. The phenocrysts
were approximately 0.5 mm wide. In the field,
the flows are aphanitic, of variable thickness,
with a layer of breccia, tephra, or oxidized ash
commonly found between flows. B1.5
comprises two flows. Flows from B1.5 consist
of a microcrystalline groundmass with
abundant olivine and rare plagioclase
phenocrysts, both roughly1 mm wide. B2
comprises five flows. In thin section, B2 is
characterized by a microcrystalline
groundmass with abundant plagioclase
phenocrysts ranging in size from 1 to 4 mm in
length. Occasional phenocrysts of augite and
olivine are also found. Breccia and oxidized
ash layers are commonly found between
flows.

DISCUSSION
The enrichment of trace elements, similar to
typical EMORB suggests that the magma
sources derive either from lower enriched
mantle, or from upper depleted mantle
enriched by hot spot magmatism (Winter,
2001). The latter hypothesis is the most
plausible because, according to Tronnes
(2001), in Iceland “the bulk of the plume
material will be deflected at shallower levels,
where feeding of plume material into the
melting zones under the rift zones becomes an
important process.” Thus, in Iceland it is

common to find chemically depleted rift
volcanism enriched by hot spot material,
creating EMORB (Tronnes, 2001).
Chemical data strongly suggest that B1 and B2
may derive from a single magma source, while
B1.5 appears to be derived from a chemically
distinct source. The presence of relatively
primitive B1.5 flows (based on weight % MgO)
in the middle of the section implies that the
section cannot be derived from a single,
closed-system fractionating magma (Fig. 2).

from a different source. This raises the
possibility that B1.5 represents magma derived
from a new source associated with the
incipient abandonment of the major Skagi rift.
Comparison with flows from this area and the
surrounding region will help test this
hypothesis.

Harker diagrams, such as the K20 vs. MgO
plot shown in Figure 4, further supports this
hypothesis. Flows originating from a single
fractionating magma generally plot along a
common trend line, showing increasing
concentration in incompatible elements with
decreasing MgO content. This is the case for
B1 and B2 (Fig. 4). However, B1.5 does not plot
near this trend, nor does it plot at a point on
the graph where chemical variation due to
magma mixing would easily allow for a
common origin with B1 and B2 (Fig. 4).
Figure 5 is a Pearce diagram showing
hypothetical chemical trends for olivine,
plagioclase, and augite fractionation, the three
main mineral phases in lavas from this area.
Also plotted are the compositions of wholerock samples. In Figure 5, samples from B1
and B2 plot along a single trend while B1.5
plots on a separate trend, providing further
evidence that B1 and B2 are from a different
magma source than B1.5.
Both sample trends plot between the olivine,
augite, and olivine fractionation trends (Fig.
5). This suggests that the magmas producing
each trend were fractionating some
combination of plagioclase, olivine, and/or
augite. It is also important to note that the B1B2 trend is of constant slope, suggesting that
the flows originated from a single magma
crystallizing phases in a fixed proportion. The
B1.5 trend is also of constant slope, indicating
that these flows originated from another
magma fractionating in a similar manner.
The chemical dissimilarity between B1.5 and
the other lavas indicates that B1.5 is most likely
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