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Krakatau Volcano and its Geological Structure

By Susumu NISHIMURA, Herry HARJONO and S. SUPARKA

Synopsis

The Krakatau Volcano Complex lies at the intersection of two graben zones in
Sunda Strait. The Sunda Strait is located in a transitional zone between two different
modes of subduction, the Java frontal and Sumatra oblique subductions. Western Java
and Sumatra are, however, geologically contineous. The Krakatau complex lies a
north-south active shallow seismic belt, which coincides with a fracture zone along the
seismic belt with fissure eruption of alkali basaltic rocks commenencing at Sukadana
and continuing southward as far as the Panaitan island through Rajabasa, Sebuku and
Krakatau.

Recent crustal earthquakes in the Sunda Strait area are clustered into three
groups, beneath the Krakatau, inside a graben in the western part of the strait and in a
more diffuse zone south of Sumatra. The individual and composite focal mechanisms of
the events inside the strait show an extensional regime.

These results confirm that the Sunda Strait is under a tensional tectonic regime as
a result of clockwise rotation along the continental margine and northward movement of
the Sumatra sliver plate along the Semangko fault zone.
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Fig. 1 Geological map of the Sunda Strait area (modified from Peta Geologi).
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Fig. 2 Map of the Sunda Strait area. The hatched band is the volcanic line. Bathymetry contours in m
(modified from Harjono et al., 1989)*”
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Fig. 3 Relation between K20 and MgO content of rocks from the Krakatau Complex and Anak kraka-
tau (A) and Java (B). Cr: Calc-alkali rock series belonging to tholeiite, H: High-alumira basalt
rock series, Cy: Calc-alkali rock series belonging to high-alumina basalt rock series, A; Alkali
basalt rock series, Ca: Calc-alkali rock series belonging to alkali basalt rock series. The num-
bers 1, 2, 3, 4 and 5 in Fig. 3B show the subgroups of the Cy and H series. In Java, the zonal
arrangement of Cr, H, Cy, Ca and A is as observed from the Indian Ocean side to the Java Sea
side.
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Fig. 4 Submarine morphology and sketch map of the tectonic position around Sunda Strait showing a
north-south trending fracture zone (FZ) and the Semangko fault (SF). MB: Mentawai basin,
JT: Java trough, G: Groove.
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Fig. 5 Simple Bouguer anomaly map of the Sunda Strait area. Contour interval is 5 mgal; Open circle:

gravity stations. H: High Bouguer anomaly area L: Low Bouguer anomaly area.
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Fig. 6 Shallow earthquakes (depth <100 km) in the southern Sumatra-western Java area between
1961-1981, located by the International Seismological Center.
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Fig. 7 Epicenters of superficial seismicity (0-20 km) (represented by dots) recorded by the tempor-

ary network and superimposed on the structural map. Shaded quadrants show compressional

motions.
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The hyphethetical cone of Krakatau
in prehistoric times

Three small islands which I[ater
were named Sertung, Rakata Kecil
and Rakata remaining around the
rim of the caldera of the prehistoric
eruption

Rakata grows into a new volcanic
cone

The new volcanic cones, Danan and
Perbuwatan developed adjacent to
the Rakata, and than unified into
one island named Krakatau

Paroxysmal eruption in 1883
destroyed Danan, Perbuwatan and
half of Rakata

Formation of new volcanic cones
(Anak Krakatau) in the center of the
1883 caldera since 1927 and
emerge above sea level in 1930

Fig. 8 History of the development of Krakatau® .
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Fig. 9 Change of the silica content of volcanic rocks in Krakatau.
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Fig. 10 An increase in sea-floor spreading rate pushed north Sumatra and Malaya northeastward
along the system of faults, causing a clockwise rotation of both Sumatra and Malaya of appro-
ximately 20°, about an axis located in or near the Sunda Strait. Simplified from an original
figure of Nikovich (1976). A) Malay peninsula; B) Sumatra; C) Sunda Strait; D) Java; E) Sun-
da trench; F) Indian Ocean.
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