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accumulated in the Grimsvotn caldera, and on November 5, three weeks after the end of the

eruption, the water suddenly drained from Grimsvotn in a glacial outburst flood, termed a

jokulhlaup. The temperature of the meltwater was 15-20 °C, and it caused considerable ice

melting as it flowed south and enlarged the existing subglacial tunnel system. The jokulhlaup

i ^ ^ i
drained 3.6 km of water to Skei5arasandur and had a peak discharge of 40-50x 10 m • s" at

midnight on November 5. The first flood wave drained into SkeiSara, but within a few hours

water flowed from numerous outlets along the entire southern perimeter of SkeiQarajokull

(Figure 2.8).

Figure 2.8: Photographs of the 1996 Gjalp eruption. A: ice-cauldrons above Gjalp during the early
phases of the eruption. B: meltwater draining south Gjalp flowed in an open channel before entering a
subglacial tunnel system en route to Grimsvotn. C: A jokulhlaup from meltwater dammed in
Grimsvotn drains onto the Skeidarasandur (Bjornsson 2002).
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Figure 5.9: Field observation zones. Zone 1 contains pillow deposits from Northern Blafjoll. Zones 2
and 3 include both Northern Blafjoll and Vffilsfell deposits. Zones 4-8 correspond to Vffilsfell
deposits, which dominantly include hyaloclastite. Zones 9-11 represent Arnar^ufur hyaloclastite
deposits. Zone 12 includes an outcrop of subaerial lava that underlies ArnarJ)ufur and Zone 13
corresponds to an isolated deposit of aeolian sediment.

Appendix B.I provides outcrop descriptions for each of the 83 observation sites with

reference to the zones described above. The summary below provides synthesis of the

observation table presented in Appendix B.I. To facilitate subsequent discussion of deposits

within the Vffilsfell Region, Northern Blafjoll deposits are represented with blue (light blue

for unconsolidated detritus and dark blue for in situ material), Vffilsfell deposits are depicted

with red, and ArnarJDufur deposits are coded yellow (Figure 5.10).

84























High magnification photomicrographs (x 180-500) illustrate the clastic texture of

hyaloclastite samples from Arnar^ufur (Figures 5.29 and 5.30). Figure 5.29 portrays an

example of Type 2 phreatomagmatic pyroclasts with smooth vesicular embayments (Wohletz

1983). Figure 5.23 depicts hyaloclastite grains with 1-5 |im thick hydration rims.
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Figure 5.29 (Left): High-Magnification backscattered electron image of Arnar^ufur sample Wpt043 I.
The sample exhibits a clastic texture with very fine glass fragments of the matrix nested within the
vesicle embayments of Type 2 pyroclast.

Figure 5.30 (Right): High-Magnification backscattered electron image of Arnarfnifur sample Wpt043
II. Fine-grained glass fragments have a high surface to volume ratio are completely hydrated (altered
to palagonite), whereas larger glass fragments have hydration rims surrounding unaltered glass cores.

5.3.2 Geochemical Analysis

Of the 98 glass clasts selected for geochemical analysis, 83 grains proved to be homogenous

and unaltered under high magnification; the 15 heterogeneous grains were not analysed using

the electron microprobe. Appendices C.I and C.2 contain the major element compositions of

glass samples. Appendix C.I includes the original oxide weight percentages, whereas

Appendix C.2 contains the original data normalized to 100%. Sample Wpt042 generated

anomalous total weight percentages that range from 90.02 to 101.74% and, consequently, this

sample was discarded from the data set. Figure 5.31 depicts an example of a Harker diagram

(K2O versus SiC^) and Figure 5.32 displays a plot of CaO versus MgO + FeO.

95







































6.5 Schematic model of ice-contact volcanism in the

Vifilsfell Region

The following schematic model summarizes the stages in the formation of Northern Blafjoll,

Vifilsfell, and Arnar^ufur (Figure 6.6.1-6.6.13). The cross-section of the schematic

illustrations extends from A to B, spanning a distance of approximately 4 km (Figure 6.4).

The cross-section is viewed from the northeast looking towards the southwest. Features

within the schematic illustrations are not drawn to scale.

Figure 6.4: Location and orientation of the schematic cross-section. The cross-section spans a
distance of approximately 4 km.

Prior to the emplacement of Northern Blafjoll, the ice flow direction in the In the

Vifilsfell Region was from the southeast to the northwest (Figure 6.6.1). Assuming planar

bedrock topography, equipotential surfaces are perpendicular to the maximum slope of the

glacier surface. The thickness of the glacier in the Vifilsfell Region decreases to the

northwest and, therefore, equipotential surfaces trend southwest-northeast (perpendicular to

the plane of the cross section in Figure 6.6.1). Water within glacier moves perpendicular to
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