
IZMIT EARTHQUAKE 1999

The Ä°zmit earthquake occurred on 17 August at local time in northwestern Turkey. The shock had a moment
magnitude of and a maximum .

Consequently, substantial efforts have been underway to monitor seismicity and tectonic deformation in this
area. This earthquake highlights the importance of static stress changes from one earthquake triggering
subsequent events, and further demonstrates the current increased seismic hazards in the greater Istanbul
region. The resulting data, together with the data from CGPS stations, will help constrain models of
postseismic after-slip and viscoelastic relaxation. Lundgren, P. Although this was predicted by theory and by
laboratory experiments, it had never been demonstrated until now. The Izmit earthquake thus began with the
slow slip of the fault at the base of the brittle part of Earth's crust, at a depth of around 15 kilometers. This
effort is providing information on the various phases of the earthquake cycle for the Izmit event, including
pre-earthquake strain accumulation, coseismic deformation, and postseismic relaxation. Aircraft dropped
chemical flame retardant on the blaze, which threatened to consume the entire facility. Damage ranged from
spalling concrete to total deck collapse. Rescue teams were dispatched within 24â€”48 hours of the disaster,
and the assistance to the survivors was channeled through NGOs and the Red Crescent and local search and
rescue organizations. They detected a highly distinctive seismic signal that had never been previously
observed, just before the fault ruptured. According to the scientists, this phase is likely to exist in other
earthquakes, especially of the Izmit type. The course of the fault between the Sapanca Lake and the Izmit Bay
can also be easily identified in the center of the image. These present-day fault slip rates are in reasonable
agreement with geologic slip rates based on total fault offset and the estimated age of faulting e. Most
recently, a program was begun to install continuously recording Global Positioning System GPS stations and a
relatively dense network of GPS survey sites to monitor strain accumulation on the various branches of the
fault in the Marmara region. Karabulut, M. Jackson, J. This is of more than academic interest, because the
details of coseismic slip distribution are critical for estimating future earthquake hazards in the Marmara
region i. The northward motion of Arabia is also thought to contribute to westward extrusion of the Anatolian
plate, which is accommodated by right-lateral slip on the North Anatolian fault and left-lateral slip on the East
Anatolian fault McKenzie,  Most other large earthquakes on the North Anatolian fault , , , occurred on fault
segments with low coseismic slip in prior earthquakes, or extended the break to the east e. The northward
motion of Arabia results in continental collision along the Bitlis-Zagros fold and thrust belt, intense
earthquake activity Fig. For the first time, researchers from CNRS, Kandilli Observatory Istanbul and the
Tubitak research center observed that the earthquake was preceded by a preparatory phase that lasted 44
minutes before the rupture of the fault. The Anatolian Plate , which consists primarily of Turkey, is being
pushed west about 2â€”2. Here, we describe the Izmit earthquake and place it in the context of prior
earthquakes on the North Anatolian fault and the regional tectonic framework of the eastern Mediterranean
zone of active plate interactions. Public opinion also condemned officials who had failed to enforce building
codes regarding earthquake-resistant designs. Aircraft were called in to douse the flames with foam. The
northern strand entering the Marmara Sea through the Gulf of Izmit thicker line has been the main focus of
recent research efforts. The quake involved predominantly right-lateral, strike-slip motion on a vertical fault
plane Harvard CMT Fig. Source: Okay et al. It was followed by two moderate aftershocks on August 19,
about 50 miles 80 km west of the original epicentre. The slip then continued, steadily accelerating, up until the
earthquake. Sonder, L. The largest offsets were observed along the western end of the fault where it entered
the Bay of Izmit. There is some evidence for a small component of dip-slip with the north side moving down.
The fire began at a state-owned tank farm and was initiated by naphtha that had sloshed out of a holding tank.
Right-lateral deformation extends west of the Marmara Sea into the Aegean and is thought to connect with the
east-west-striking normal faults bounding the Gulf of Corinth Armijo et al. McKenzie, D. Because most of the
casualties resulted from the collapse of residential buildings, there was a strong public outcry against private
contractors, who were accused of poor workmanship and of using cheap, inadequate materials. The images
show that in many of the areas that have been affected by the earthquake there were high levels of
interferometric coherence.


