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SCIENTIFIC MISSION & CONTRIBUTORS
National and Kapodistrian University of Athens, Faculty of Geology and Geoenvironment, 

Department of Dynamic Tectonic Applied Geology 

Dr. Efthymios Lekkas, PhD Candidate Spyridon Mavroulis

The scientific team visited Puna, North Hilo, South Hilo, Hamakua, South Kona and Kaʻū districts of the Big Island of
Hawaiʻi , conducted a geological reconnaissance of Mauna Kea, Mauna Loa and Kilauea volcanoes and observed
the evolution and the impacts of the recent May-June volcanic activity of Kilauea on humans, the natural and built
environment.

All funding for this work was provided by the Environmental, Disaster and Crisis Management Strategies Post
graduate Program of the Department of Geology and Geoenvironment of the National and Kapodistrian University
of Athens.
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From Thornberry-Ehrlich (2009), Hawaii Volcanoes National Park Geologic Resources Inventory Report

Tectonic Plates and Hawaiian Islands



Map of the Pacific Ocean. Etopo2 bathymetry data from NOAA NGDC (2008)
From Talley et al. (2011), Descriptive Physical Oceanography: An Introduction

Pacific Ocean bathymetry



(A) Plumes of mantle rock can rise slowly from the base of the mantle through temperature fluctuations that lead to
portions becoming less dense than their surroundings. (B) In this way, a plume carries a deep, ancient portion of the
mantle upwards. Once the plume reaches relatively shallow levels (tens of kilometers deep), it begins to melt. (C) The
magma migrate to the surface and erupt as lava, producing ocean islands such as Hawaii Island.

Evidence for mantle plumes



Temporal evolution of a thermal plume 

Temporal evolution of a thermal plume as a function of time (normalized to the total lifetime of the plume)
(a) Snapshots from a laboratory experiment in a regime similar to the Earth's mantle (here the Rayleigh number is 2 × 106 ): the tank is

cooled from above at a temperature T0 and heated from below at temperature T0+ΔT. The white line (obtained by illuminating liquid
crystals dispersed within the tank) shows the isotherm 0.7 × ΔT; therefore, the white outlines, as an isovelocity might appear in a
tomographic map, reflect the hot plume rising from the hot lower boundary.

(b) Sketch outlining the plume seen in the experiment. The black line represents the isotherm while the grey area represents the interior
part of the plume with temperature greater than the isotherm. Stages 1 and 2 mark the ascend of the plume through the tank. In stage
3, the plume has impinged the upper boundary and is beginning to spread laterally under it. Stages 4 and 5 illustrate the decline of the
plume: stage 4 shows that it has become disconnected from the lower boundary but is continuing to spread under the top boundary.
Finally, because at the top boundary the plume is continuously cooling, it loses its once-distinct thermal signature and fades away as
shown in stage 5. Note that the full extent of the plume conduit can be seen throughout the whole tank only during a short time (stage
3). With upper mantle properties, the total lifetime of this plume would be 10-40 Ma (Davaille et al., 2002).

From Silveira et al. (2006), Journal of Volcanology and Geothermal Research



A 3D shear wave velocity model based on multiple geophysical datasets for the mantle plume beneath the Hawaiian
islands. The plume is depicted as the irregularly-shaped low-velocity region (yellow to dark orange)

From Cheng et al. (2015),
AGU Geophysical Monograph 208, John Wiley & Sons, Inc.

3D model of mantle plume beneath Hawaii



Bathymetric map of the Hawaiian‐Emperor chain of Islands 
and seamounts in the northwest Pacific Ocean Basin

 Bathymetric map showing the 
Hawaiian-Emperor chain of Island and 
seamounts in the northwest Pacific Ocean 
Basin. Inset shows relief map of the Island of 
Hawai‘i, with the five volcanoes that make up 
the island outlined. Arrow indicates plate 
motion velocity in millimeters per year [Gripp
and Gordon, 2002].
From Poland (2015), AGU Geophysical 
Monograph 208, John Wiley & Sons, Inc.

 Formation of the Hawaii-Emperor seamount 
chain over the Hawaii hotspot.
From Poland (2015), Geophysical Monograph 
Series 208



Evolution of a chain of islands over a 
stationary hotspot in Earth’s crust &

Location of hotspots across Pacific Ocean

From Thornberry-Ehrlich (2009), Hawaii Volcanoes National 
Park Geologic Resources Inventory Report



Hawaii‐Emperor Seamount Chain

Geometry of the Hawaii-Emperor seamount chain. The major bend in the chain has now been dated to 47-50 Ma (Chron 21-
22) based on ages (in white) from Sharp and Clague (2006) and Clague (1996); Nintoku age taken from Tarduno et al. (2003).
Predicted hotspot chain track (rainbow line) from the absolute Pacific plate motion model of Wessel et al. (2006) shows ages
modulo 10 dotted circles indicate start of each 10 Myr section. Hotspot location is located near Kilauea (star). Red ellipses
indicate the uncertainty of the reconstruction at selected times (red crosses).

From Rooney et al. (2008), Coral Reefs of the USA



The subaerial extents of the main eight islands are shown in green. The prominent islands, atolls, and banks in the NWHI, and
the shelves around them are shown in pink, overlain on color-coded bathymetry data from Smith and Sandwell (1997).
Numbers next to the islands are their ages in millions of years from Clague (1996) that have been measured (in parentheses)
or calculated ages (in brackets).

From Rooney et al. (2008), Coral Reefs of the USA

Islands of the Hawaiian Archipelago



Bathymetric map of the Hawaiian Islands region 

Bathymetric map of the Hawaiian Islands region with the most important features. Summits or volcanic centers are labeled
with an “x.” The Hawaiian Deep is the dark blue area surrounding the islands. The Hawaiian Swell is the light blue area to the
north of the Deep. The base map was created by Garrett Ito and used by permission.

From Garcia (2015), AGU Geophysical Monograph 208, John Wiley & Sons, Inc.



Simplified stages of Hawaiian hotspot island volcanism

From Thornberry-Ehrlich (2009), Hawaii Volcanoes National Park Geologic Resources Inventory Report



Epicenter maps for short‐period (brittle failure) Kilauea earthquakes 
with M >2.0 from 1970 through 2007 

The four depth ranges are (1) 0‐5 km: this includes the active and shallow rift zone magma conduits, shallow earthquakes above the magma
reservoir under Kïlauea Caldera, and the shallowest events in the south flank and Ka‘öiki zones; (2) 5‐15 km: the Kilauea south flank, Ka‘öiki, and
Hïlea zones that are active with large (up to M7.0) earthquakes are in this depth range, where the decollement and flank spreading are located; (3)
15‐20 km: this zone is a minimum of seismicity except for the vertical magma conduit under Kïlauea Caldera; (4) 20‐60 km: the upper-mantle
magma conduit is visible as a cloud of earthquakes displaced just south of the caldera and centered near 30-km depth, plus deeper earthquakes of
the conduit system in the lower left of the plot frame. Many of these deep earthquakes are caused by bending stresses in the lithosphere under
Hawaii and are localized near the deep magma conduits.

From Wright and Klein (2014), 
USGS Professional Paper 1806



Geological map of Hawaii Island

https://pubs.usgs.gov/of/2007/1089/HawIsland_zone5_2007.pdf

https://pubs.usgs.gov/of/2007/1089/HawIsland_zone5_2007.pdf


Offshore geology of Mauna Loa and adjacent areas, Hawaii

From Moore and Chadwick (1995), 
AGU Geophysical Monograph 92, Mauna Loa Revealed: Structure, Composition, History, and Hazards



Instability conditions of Hawaiian Islands

 Map showing the Island of Hawaii,
surrounding seafloor, structures off the
south flank of Kilauea, and locations of
features indicated in the text. ERZ: East
Rift Zone; SWRZ: Southwest Rift Zone.

From Denlinger and Morgan (2014), 
USGS Professional Paper 1801

 (A) Shaded slope and bathymetric map
of south flank of Kilauea Volcano, showing
locations of seismic-reflection lines 14, 15,
21, and 22 from 1998 survey.
(B, C) Interpreted depth sections for dip-
parallel seismic-reflection lines 15 and line
21. Reflections: D, décollement; G, internal
glide plane; OC, top of oceanic crust; T,
thrust fault. Transects show contrasting
structure: line 15 shows the more
coherent Hilina slump (pink), whereas
disrupted strata (yellow) underlie bedding-
parallel slope and basin sediment (green)
on line 21. Blue shows common imbricated
stack of accreted volcanoclastic debris.



Instability conditions of Hawaiian Islands

D, E, Cutaway views through Kilauea's south flank (looking north) showing subsurface structures compiled from seismic lines
mapped in part A. Intersection of lines 14 and 15 (part D) reveals structure of west flank, detachment G1, and the Hilina
slump (pink). Intersection of lines 22 and 21 (part E) shows uplift and westward thrusting of Papau Seamount (PS) due to
oblique convergence of the Hilina slump on western boundary fault. Transition to region of central flank failure (yellow) is
marked by an arcuate scarp at seafloor and listric G2 detachment at depth. Imbricate thrust sheets within outer bench (blue)
front central flank embayment with ponding sediment (green) within midslope basin.

D: décollement
ERZ: East Rift Zone
L: left-hand boundary and 
western boundary fault
OC: top of oceanic crust
SWRZ: Southwest Rift Zone
T: thrust fault

From Denlinger and Morgan 
(2014), USGS Professional 
Paper 1801



Bathymetric and Topographic Data of Hawaii Island

 Slope map of south Hawaii region; dark areas are
steepest slopes. Coastline is shown by solid black line.
Image derived from 200-m gridded data

From Moore and Chadwick (1995), 
AGU Geophysical Monograph 92, Mauna Loa Revealed: 
Structure, Composition, History, and Hazards

 Shaded relief map of south Hawaii region; apparent
illumination from the north. Coastline is shown by solid
white line. Image derived from 200-m gridded data.

From Moore and Chadwick (1995), 
AGU Geophysical Monograph 92, Mauna Loa Revealed: 
Structure, Composition, History, and Hazards



Three stages in the evolution of Kilauea's plumbing

Diagram showing three stages in the evolution of Kilauea's plumbing. Magma from the mantle (wavy red lines) feeds Kilauea's primary reservoir at
2-6 km depth that supplies all magma for eruption and intrusion. Summit eruptions are fed from a small liquid core within the larger reservoir. Rift
eruptions are diverted from the primary vertical conduit at some depth below the liquid core. Pre‐1975 configuration: A single primary reservoir
supplemented by a shallow (<1 km depth) reservoir (not shown) during summit lava lake activity. From 1975 to March 2008: Configuration after
appearance of shallow magma reservoir northeast of Halema‘uma‘u at a depth of less than 1 km. Such a reservoir was also present during the 19th

and early 20th century to feed Kilauea's lava lakes. The interpretation that Pu'u'Ō'ō is being fed from the reservoir at 1 km depth has been revised
to favor a source within the traditional reservoir at 2-6 km depth. March 2008 to present: Breakdown of the connections between the two
reservoirs and the surface, leading to explosive eruption at Halema‘uma‘u and the existence of a sub-Halema‘uma‘u lava lake.

From Wright and Klein (2014), USGS Professional Paper 1806



Geology of Mauna Kea

Geologic map of Mauna Kea with generalized surface distribution of Hamakua Volcanics. 
Laupahoehoe Volcanics are inferred to overlie a vast area of Hamakua Volcanics on the upper flanks and summit.

From Wolfe et al. (1997), USGS Professional Paper 1557



Geology of Mauna Kea

Geologic map of Mauna Kea, showing generalized distribution of 
lava flows, cinder cones, and glacial deposits of the Laupahoehoe Volcanics

From Wolfe et al. (1997), USGS Professional Paper 1557



Lava flows from Mauna Loa and 18 potential 
lava inundation zones on the island

https://pubs.er.usgs.gov/publication/sim3387
https://pubs.usgs.gov/sim/3387/sim3387_sheet1.pdf

https://pubs.usgs.gov/sim/3387/sim3387_sheet1.pdf
https://pubs.usgs.gov/sim/3387/sim3387_sheet1.pdf


Mauna Kea Hazards

Mauna Kea 
Visitor Information Station



Current condition of Mauna Kea volcano

Mauna Kea Summit

View from the northern slopes of Mauna Loa

(Photos by Lekkas and Mavroulis)



Current condition of Mauna Kea volcano

(Photos by Lekkas and Mavroulis)



Southern slopes of Mauna Loa

Current condition of Mauna Loa volcano

Southern slopes of Mauna Loa

Summit of Maune Kea

(Photos by Lekkas and Mavroulis)



Current condition of Mauna Loa volcano
(Photos by Lekkas and Mavroulis)



Important elements for the understanding of the evolution of Kilauea

Kilauea is built on the south flank of Mauna Loa and its history is
therefore intimately tied to the presence and activity of Mauna
Loa. Important tectonic elements of Kilauea are (1) its summit
caldera containing a nested pit crater, Halema‘uma‘u, (2) rift
zones extending to the east and southwest connected by the
Koa’e Fault Zone, (3) an immobile north flank buttressed by
Mauna Loa, and (4) a mobile south flank extending seaward of
the Koa‘e Fault Zone and rift zones.

From Wright and Klein (2014), USGS Professional Paper 1806



Offshore tectonic features 

Additional tectonic features found offshore are two parts of a raised platform (“midslope and outer benches”) associated
with an early landslide called the Hilina slump and a linear topographic feature called the Pāpa‘u Seamount

From Wright and Klein (2014), USGS Professional Paper 1806



Recent bathymetry around the Island of Hawaii 

Recent bathymetry around the Island of Hawaii shows additional offshore features, including the continuation of Kilauea's
east rift zone, which extends more than 50 km beyond the shoreline, and Hawaii’s newest active volcano, “Lihi Seamount”.
Kilauea's long east rift zone contrasts with the much less active southwest rift zone, which extends less than 1 km beyond the
shoreline. From Wright and Klein (2014), USGS Professional Paper 1806



Volcanic elements of the Kilauea

The following elements are observed in the oblique cutaway view: a shallow magma reservoir beneath Kilauea's summit, a magma
conduit connecting the site of magma generation within the Hawaiian mantle source region to the shallow magma chamber, a
subhorizontal decollement at the base of the volcanic pile (10-12 km depth) along which the mobile south flank is spreading seaward,
and a magma system that extends beneath the rift zones to the decollement. Recent offshore geophysical studies have shown that the
distal portion of the midslope bench (“outer bench”) acts as a barrier to free movement of Kilauea's south flank.

From Wright and Klein (2014), USGS Professional Paper 1806



Location of magma reservoirs active from 1823 to 1950

Cutaway diagram of Kilauea showing
location of magma reservoirs. Magma
reservoirs active from 1823 to 1950 are
shown.
The Reservoir 1 at less than 1 km depth
(1) fed the lava lake activity in Kilauea
Caldera (1823-1894) and in Halema‘uma‘u
(1907-1924), as well as eruptions in 1919,
(Kïlauea Caldera floor) 1919-1920 (Mauna
Iki on Kilauea's southwest rift zone), and
1924-1934 (Halema‘uma‘u Crater).
The deeper Reservoir 2 is imaged by
modern seismic and deformation studies
to lie between 2 and 6 km beneath
Kilauea Caldera. This is the traditional
magma reservoir from which most Kilauea
eruptions and intrusions are fed.
The third magma source beneath the east
rift zone, the Reservoir 3, extending to the
decollement, has been identified. Since
1950 it has played a critical role in driving
seaward spreading of Kilauea's south
flank.

From Wright and Klein (2014), 
USGS Professional Paper 1806



Schematic diagram of the shallow plumbing system of Kilauea Volcano as inferred from geophysics (Ryan, 1988), volcanic gas
geochemistry (Gerlach and Graeber, 1985), and petrology (e.g., Dixon et al., 1991, Sides et al., 2014). The locations of the
persistent outgassing plumes are indicated.

From Edmonds et al. (2015), 
AGU Geophysical Monograph 208, John Wiley & Sons, Inc.

The shallow plumbing system of Kilauea



Inclined and/or vertical fountains active from vents during an eruption

From May et al. (2015), AGU Geophysical Monograph 208, John Wiley & Sons, Inc.



Lava Viewing Area
Kalapana

(Puna District, eastern Hawaii)

Pahoehoe lava hardens into 
interesting textures

(Photos by Lekkas and Mavroulis)



Lava Viewing Area

Lava Viewing Area
Kalapana

(Puna District, eastern Hawaii)

Fingers of pahoehoe lava
(Photos by Lekkas and Mavroulis)



Lava Viewing Area

Lava Viewing Area
Kalapana

(Puna District, eastern Hawaii)

Cracks in lava 
(Photos by Lekkas and Mavroulis)



Lava flows emplaced from 1790 to 2013

Map of summit and upper-middle East Rift Zone of Kilauea Volcano. Recent and historic lava flows at the summit, along the 
upper Southwest Rift Zone, and along the upper to middle East Rift Zone.

From Thornber et al. (2015), 
AGU Geophysical Monograph 208, 
John Wiley & Sons, Inc.



Kı̄lauea’s middle East Rift Zone flows from 1983‐2013

 Map showing Kamoamoa lava flows (red) and eruptive fissures
(heavy black lines) in relation to Pu‘u ‘Ō‘ō̄, Nāpau Crater, and older
Pu‘u ‘Ō‘ō flows erupted 1983-2011. Eastern fissure system comprises
fissures E-1 to E-5; western fissure system comprises fissures W-1 to
W-6.
 Maps of Kıl̄auea’s middle East Rift Zone showing flows erupted
1983-2013, subdivided by flows emplaced during (a) 1983-1986, (b)
1986-1992, (c) 1992-1997, (d) 1997-2007, (e) 200-72011, and (f)
2011-2013.

From Orr et al. (2015), AGU Geophysical Monograph 208, 
John Wiley & Sons, Inc.



(up) Illustration of Kīlauea Volcano from the summit caldera to the lower East Rift Zone (LERZ). Blue arrows = contraction
across the upper and middle rift zone, black arrows = expansion in LERZ.
(down) Cross-section through the lower East Rift Zone of Kīlauea Volcano. Magma intruded into the rift zone and exerted
pressure on the south flank of Kīlauea, likely encouraging the M6.9 earthquake that occurred on a fault located at the
interface between the volcano and the preexisting ocean floor.

May – June 2018 Kilauea volcanic activity

https://volcanoes.usgs.gov/observatories/hvo/

https://volcanoes.usgs.gov/observatories/hvo/


The May 1924 Explosive Eruption of Kilauea

https://volcanoes.usgs.gov/volcanoes/kilauea/geo_hist_1924_halemaumau.html

https://volcanoes.usgs.gov/volcanoes/kilauea/geo_hist_1924_halemaumau.html


Kilauea 1955 Lower East Rift Zone Eruption in Lower Puna

https://volcanoes.usgs.gov/volcanoes/kilauea/geo_hist_1955.html

https://volcanoes.usgs.gov/volcanoes/kilauea/geo_hist_1955.html


1959 Kilauea Iki Eruption

https://volcanoes.usgs.gov/volcanoes/kilauea/geo_hist_kilauea_iki.html

https://volcanoes.usgs.gov/volcanoes/kilauea/geo_hist_kilauea_iki.html


1960 Kapoho Eruption

https://volcanoes.usgs.gov/volcanoes/kilauea/geo_hist_kilauea_iki.html
https://pubs.usgs.gov/pp/0537e/report.pdf

https://volcanoes.usgs.gov/volcanoes/kilauea/geo_hist_kilauea_iki.html
https://pubs.usgs.gov/pp/0537e/report.pdf


1969 Mauna Ulu Eruption



https://volcanoes.usgs.gov/volcanoes/kilauea/geo_hist_mauna_ulu.html

1970 Mauna Ulu Eruption

https://volcanoes.usgs.gov/volcanoes/kilauea/geo_hist_mauna_ulu.html


1971‐1973 Mauna Ulu Eruption
1971

1972

1973

https://volcanoes.usgs.gov/volcanoes/kilauea/geo_hist_mauna_ulu.html

https://volcanoes.usgs.gov/volcanoes/kilauea/geo_hist_mauna_ulu.html


January 1983 ‐ July 1986

July 1986 ‐ February 1992

February 1992 – June 2007

https://volcanoes.usgs.gov/volcanoes/kilauea/geo_hist_1983.html

https://volcanoes.usgs.gov/volcanoes/kilauea/geo_hist_1983.html


2011 to 2017 Pu‘u ‘Ō‘ō crater and eruptions of Kīlauea

https://volcanoes.usgs.gov/volcanoes/kilauea/geo_hist_1983.html

https://volcanoes.usgs.gov/volcanoes/kilauea/geo_hist_1983.html


Photographs of Kamoamoa eruption. (a) Eastern and
western fissure systems at 1226 HST on 8 March 2011,
after activity focused at fissures E-5 and W-1. Nāpau
Crater at upper right; yellow circle, STC seismometer. (b)
Fountaining and pyroclastic cone at fissure E-5 at 0809
HST on 8 March 2011. (c) Fountaining and pyroclastic
cone at fissure W-1 at 0953 on 9 March 2011. Lava
accumulated in perched pond (left side of photo with
small fountain) before feeding channelized flow.

From Orr et al. (2015), Geophysical Monograph Series 208

Link to time lapse video: https://volcanoes.usgs.gov/vsc/movies/movie_16/multimediaFile-70.mp4

Kilauea’s 5‐9 March 2011 Kamoamoa Fissure Eruption

https://volcanoes.usgs.gov/vsc/movies/movie_16/multimediaFile-70.mp4


Monitoring of the Hawaiian Volcanoes
2018 Kilauea volcanic activity

https://volcanoes.usgs.gov/observatories/hvo/

Non-erupting volcano is exhibiting
typical background activity (including
steaming, seismic events, thermal
feature, or degassing), as long as
such activity is within the range of 
typical non-eruptive phenomena
seen at the volcano.

Volcano is exhibiting signs of 
elevated unrest above known 
background activity.

Major volcanic eruption is imminent, 
underway, or suspected but it poses 
limited hazards to aviation because 
of no or minor volcanic-ash 
emissions (e.g., an eruption with only 
substantial lava flows and no risk of 
ash production).

Major volcanic eruption is imminent, 
underway, or suspected with 
hazardous activity both on the 
ground and in the air.https://volcanoes.usgs.gov/observatories/hvo/

https://volcanoes.usgs.gov/observatories/hvo/
https://volcanoes.usgs.gov/observatories/hvo/


Geological Hazards at Volcanoes



May 4 - June 4, 2018



Homes Destroyed in 2018 Puna Eruption

https://leilaniestates.org/f/sunda
y-may-13-2018-update#

https://goo.gl/xLU9YC

https://leilaniestates.org/f/sunda
y-may-13-2018-update#

https://goo.gl/xLU9YC

https://leilaniestates.org/f/sunday-may-13-2018-update
https://goo.gl/xLU9YC
https://leilaniestates.org/f/sunday-may-13-2018-update
https://goo.gl/xLU9YC


2018 Lava Event Public
Hawaiian County – Civil Defense Agency

https://hawaiicountygis.maps.arcgis.com/apps/webappviewer/index.html?id=3428cd9282ff431c865eb32761793078

https://hawaiicountygis.maps.arcgis.com/apps/webappviewer/index.html?id=3428cd9282ff431c865eb32761793078


13‐16 May 2018 Kilauea lower East Rift Zone lava flows and fissures



18‐21 May 2018 Kilauea lower East Rift Zone lava flows and fissures



22‐25 May 2018 Kilauea lower East Rift Zone lava flows and fissures



26‐29 May 2018 Kilauea lower East Rift Zone lava flows and fissures



30 May‐2 June 2018 Kilauea lower East Rift Zone lava flows and fissures



3‐6 June 2018 Kilauea lower East Rift Zone lava flows and fissures



13‐16 May 2018 Thermal maps of fissure system and lava flows



18‐22 May 2018 Thermal maps of fissure system and lava flows



24‐30 May 2018 Thermal maps of fissure system and lava flows



31 May–3 June 2018 Thermal maps of fissure system and lava flows



4‐5 June 2018 Thermal maps of fissure system and lava flows



Lava flow Lava fountain

Gas plumes

The most active fissure 8 located east of the Leilani Estates

Photo by Lekkas and Mavroulis

Active fissures, fountains and lava flows in Kilauea Volcano



Lava fountain on June 1st, 2018 along the most active fissure 8
located east of the Leilani Estates as seen from a helicopter

Photo by Lekkas and Mavroulis



Lava fountain and white plumes of gas recorded on June 1st, 2018 
along the most active fissure 8 located east of the Leilani Estates as seen from a helicopter

Photo by Lekkas and Mavroulis



 The linear arrangement of the 80-meters-
high lava fountain and the white plumes of 
gas along the most active fissure 8 as seen 

from a helicopter on June 1st, 2018

 Notable past lava flow and
its ocean entry south of Kapoho bay 
(Puna district, eastern Hawaii) as seen from 
a helicopter on June 1st, 2018

Photos by Lekkas and Mavroulis



Ground fissures 
covered by steel 

plates

Ground fissures from Pahoa to Kalapana

Ground fissures emitting 
gas across the road leading 

from Pahoa to Kalapana

Slightly deformed 
asphalt pavement

Photos by Lekkas and Mavroulis



Ash fall from the erupting Kilauea volcano summit



Active fissures, fountains and lava flows in Kilauea Volcano



Damage to buildings and infrastructures



Deformation at Kilauea Volcano between May 8 and May 11

Interferogram made from radar data collected by the Cosmo-SkyMed satellite constellation operated by the Italian Space
Agency. The colored fringes show #deformation of Earth's surface towards or away from the satellite. The more fringes that
are clustered together, the more deformation has occurred. Each color cycle is equivalent to 1.5 cm (0.6 in) towards or away
from the satellite (Radar data collected by the Cosmo-SkyMed satellite constellation operated by the Italian Space Agency).



Radar data over Kīlauea Volcano on May 19 and May 25

This image shows radar data acquired by the European Space Agency's Sentinel‐1 satellite over Kīlauea Volcano on
May 19 at 6:30 PM HST (left) compared to May 25 at 6:30 PM HST (right).

Comparing the two images shows that the summit eruptive vent continues to expand as the unsupported conduit
walls collapse. As of the afternoon of May 25, the vent expansion included not only continued westward growth of
the vent rim, but also a subsidiary pit on the north part of the floor of Halemaʻumaʻu crater.



Changes to the Kilauea Caldera area between May 5 and May 17

These radar amplitude images were acquired by the Agenzia Spaziale Italiana CosmoSkyMed satellite system and show changes to the
caldera area of Kilauea Volcano that occurred between May 5 at 6:12 AM local time (left image) and May 17 at 6:12 AM local time
(right image). Major changes between the May 5 and 17 images include:

(1) a darkening of the terrain south of Halemaʻumaʻu crater, which may reflect accumulation of ash over the 12-day period between 
the images (the ash was not from the small explosions of May 16-17, but rather the more continuous emissions of the preceding days)
(2) enlargement of the summit eruptive vent on the floor of Halemaʻumaʻu crater, from ~12 acres on May 5 to ~34 acres on May 17
(3) the development of a subsidence feature (area of ~15 acres) on the east rim of Halemaʻumaʻu crater that reflects slumping of a 
portion of the rim towards the growing collapse pit on the crater floor.



Deformation during May 23‐29 revealed by satellite measurements

Radar interferogram based on data collected by the ESA ‐ European Space Agency Sentinel‐1 satellite on May 23 and
May 29 (both at 6:15 AM local time) and showing surface deformation at Kilauea Volcano during that time span.
Colored fringes indicate motion of the surface towards or away from the satellite; the more fringes that exist, the
more the surface has moved.



Radar views of the active fissure 8 lava flows on June 2 and on June 4

High-resolution radar data from the German TerraSAR‐X satellite acquired on June 2 (left) and from the Canadian
RADARSAT‐2 satellite on June 4 (right) show the area of the Fissure 8 lava flow, which appears as a darkened area in
both images.



L e a r n

I n q u I r e

P r e p a r e

M I T I G A T E
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