
A magnitude 7.8 earthquake has occurred 101.8 km (63.3 mi) ESE of Suva, Fiji at 

a depth of 608.6 km (378 miles).

There is no risk of a tsunami 

from an earthquake at this 

depth.
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USGS Estimated shaking Intensity from M 7.8 Earthquake

The Modified-Mercalli Intensity

scale is a twelve-stage scale, 

from I to XII, that indicates the 

severity of ground shaking. 

Due to the depth of 608.6 km 

(378 miles), the area nearest the 

earthquake experienced only 

light shaking.

Image courtesy of the US Geological Survey
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USGS PAGER 

Population Exposed to Earthquake Shaking

Image courtesy of the US Geological Survey

The color coded contour lines outline regions of MMI intensity.  

The total population exposure to a given MMI value is obtained by 

summing the population between the contour lines. The estimated 

population exposure to each MMI Intensity is shown in the table.

The USGS PAGER map shows the 

population exposed to different Modified 

Mercalli Intensity (MMI) levels. 

The USGS estimates that 295,000 

people felt light shaking from this 

earthquake.
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The blue arrows show the motion of the Pacific 

Plate with respect to the Australian Plate.  The 

epicenter of the earthquake is shown by the red 

star while the white square outlines the area of 

historic seismicity shown on the next slide.  

This earthquake occurred within the Pacific 

Plate where it subducts beneath the Australian 

Plate at this ocean – ocean convergent plate 

boundary.  

The rate of convergence at the location of this 

earthquake is about 81 mm/yr (8.1 cm/yr).  

Notice that the rate and direction of motion of 

the Pacific Plate change with distance north 

from New Zealand.  These changes remind us 

that lithospheric plate motions are actually 

relative rotations of spherical shells along 

Earth’s surface rather than linear motions of flat 

plates.  
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Regional historical seismicity in the 

northern Tonga Trench is shown on 

the map below with earthquakes color 

coded by depth. 

Notice that earthquakes are shallow 

near the Tonga Trench on the east 

side of the map area.  As the Pacific 

Plate subducts towards the west 

beneath the Australian Plate, 

earthquakes within the Pacific Plate 

increase in depth from east to west. 

This earthquake occurred within the 

subducting Pacific Plate and fits this 

general depth pattern. 

Explore this view at https://bit.ly/E0lW3f

See a 3-D view on the next slide.
Image from IRIS Earthquake Browser http://www.iris.edu/ieb 
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USGS Centroid Moment 

Tensor Solution

A deep-focus earthquake has a hypocenter depth

exceeding 300 km.  Deep earthquakes occur 

exclusively within subducting oceanic lithosphere, 

especially within old oceanic lithosphere that is 

subducting rapidly.

The physical mechanism of rupture of deep focus 

earthquakes is different than earthquakes that 

occur at a shallow depth. This earthquake 

occurred within the subducting Pacific Plate.

This modified screen capture from the 3-D 

feature of IRIS’ Earthquake Browser shows 

a cross sectional view from the earthquakes 

on the previous slide.

Image from IRIS Earthquake Browser http://www.iris.edu/ieb 
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According to the USGS, the Pacific Plate slab at this location shows evidence of significant 

distortion at depth, with deep earthquakes associated with this subduction zone spanning 

several hundreds of kilometers laterally. Some authors have proposed this is evidence for a 

large slab fragment in this region, with a sub-horizontal geometry lying to the west of the 

main, steep Wadati-Benioff zone of the currently subducting Pacific slab. In this context, the 

September 6, 2018 earthquake (and perhaps the August 18, 2018 M 8.2 event before it) lies 

within the sub-horizontal relic slab.

Regional Seismicity Sept 06, 2017 – Sept 06, 2018

3D View – Explore this view at https://bit.ly/2M52tFe
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To produce earthquakes, rocks must be brittle. Brittle rock accumulates elastic energy 

as they bend then rapidly releases that energy during earthquake rupture. 

With the exception of subducting 

oceanic plates, rock in Earth’s mantle 

below about 100 km depth is 

viscoelastic and cannot rupture to 

produce earthquakes. Rocks are 

brittle at low temperatures but become 

viscoelastic when they reach 

temperatures of about 600°C. 

Exploring a three-dimensional view from the IRIS Earthquake Browser.  

Rapidly subducting cool oceanic 

plates, however, can remain brittle up 

to about 700 km in the hot mantle.  

The deepest earthquakes are thought 

to be due to phase changes of 

minerals in the high pressure and 

temperature conditions at those 

depths.
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Regional tectonics of this earthquake (click for animation).
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Following the earthquake, it took 11 minutes and 22 seconds for the compressional 

P waves to travel a curved path through the mantle to Bend, Oregon.

The record of the earthquake in Bend, Oregon (BNOR) is illustrated below. 

Bend is 9213 km (5725 miles, 83°) from the location of this earthquake. 

Surface waves traveled the 9213 km (5725 miles) along the perimeter of the Earth 

from the earthquake to the recording station. Because this was a deep earthquake, 

little seismic energy was partitioned into surface waves. 

S waves are shear waves that follow the 

same path through the mantle as P waves.  

S waves took 20 minutes and 52 seconds 

to travel from the earthquake to Bend.

Surface Waves

PP is a compressional wave that bounced off the surface 

midway between the earthquake and the recording station.
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Teachable Moments are a service of

The Incorporated Research Institutions for Seismology

Education & Public Outreach 

and 

The University of Portland 

Please send feedback to tkb@iris.edu

To receive automatic notifications of new Teachable Moments

subscribe at www.iris.edu/hq/retm
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