
American Samoa’s volcanoes 
(and earthquakes)

Photo (USGS): Faleasao (Ta'ū Island), and Olosega Island



❖ What is the USGS?

Mission, role, what we do

❖ USGS information products

❖ Volcanoes of American Samoa

Ta‘ū, Ofu-Olosega, Tutuila, (Vailulu‘u)

❖ Volcanic unrest, eruptions, and 

possible consequences

❖ Current situation at Ta‘ū volcano

❖ (Brief) National Earthquake 

Information Center products

Photo (USGS): Faleasao (Ta'ū Island), and Olosega Island

Presentation Overview



U.S. Department of Interior
Note: NOAA is part of the 

U.S. Department of Commerce

https://www.usgs.gov/



Volcano Science Center

➢ 5 volcano observatories, each assigned a 

geographic area of responsibility

➢ Operate real-time volcano monitoring 

networks

➢ Disseminate forecasts and notifications of 

significant activity

➢ Assess volcano hazards

➢ Conduct scientific research into volcanic 

processes

➢ Work with communities to prepare for 

volcanic eruptions

National Earthquake Information Center

➢ Determine the location and size of all 

significant earthquakes that occur 

worldwide

➢ National data center and archive for 

earthquake information

➢ Research program to improve its ability 

to locate earthquakes and to 

understand the earthquake mechanism

Will touch on earthquakes at very end of presentation



USGS Volcano Observatories

❖ Hawaiian Volcano Observatory
Hawaii, American Samoa

❖ Alaska Volcano Observatory
Alaska, CNMI

❖ California Volcano Observatory
California, Nevada

❖ Cascades Volcano Observatory
Washington, Oregon, Idaho

❖ Yellowstone Volcano Observatory
Montana, Wyoming, Colorado, Utah, New 

Mexico, Arizona

CalVO

AVO

YVO

HVO

CVO



Name Frequency Description

Volcano Activity Notice (VAN) When needed Announces alert-level changes or significant volcanic 

activity within an alert level; covers all volcanic hazards—

lahars (volcanic mudflows), lava flows, ashfall, airborne 

ash, pyroclastic flows.
Daily, Weekly, or Monthly Update Regularly 

scheduled

Scheduled update providing steady situational awareness.

Status Report When needed Update about volcanic behavior or monitoring activities 

during ongoing incidents of unrest or eruption.
Volcano Observatory Notice for Aviation 

(VONA)

When needed Aviation-sector specific (for pilots, dispatchers, air-traffic 

managers, meteorologists); focuses on ash emissions.
Information Statement When needed Topical information such as explanation of non-volcanic 

incidents at a volcano, changes in monitoring installations, 

long-term prognoses, etc.

Subscribe: https://volcanoes.usgs.gov/vns2/ 

OFFICIAL USGS PRODUCTS



Taʻū volcano: ADVISORY/YELLOW

Ofu-Olosega volcano: NORMAL/GREEN

Tutuila volcano: UNASSIGNED/UNASSIGNED

▲ For people on the ground ▲

For airplanes►

Translation in Samoan (thank you NOAA NWS): 

https://www.usgs.gov/media/files/volcano-aviation-

codes-and-alert-levels-english-and-samoan

https://www.usgs.gov/media/files/volcano-aviation-codes-and-alert-levels-english-and-samoan


Taʻū volcano: ADVISORY/YELLOW

Ofu-Olosega volcano: NORMAL/GREEN

Tutuila volcano: UNASSIGNED/UNASSIGNED

Translation in Samoan (thank you NOAA NWS): 

https://www.usgs.gov/media/files/volcano-aviation-

codes-and-alert-levels-english-and-samoan

https://www.usgs.gov/media/files/volcano-aviation-codes-and-alert-levels-english-and-samoan




Ta‘ū volcano

Type: Shield volcano (like the Hawaiian volcanoes)

Last eruption: Unknown, thought to be within last 10 thousand 
years

Status: ADVISORY/YELLOW

Unrest hazards can include: earthquakes, ground 
cracking/deformation, volcanic gases

Eruption types can include: submarine eruptions, “wet” 
eruptions (phreatomagmatic), “dry” eruptions (magmatic)

Eruption hazards can include: unrest hazards plus pyroclastic 
surges, ash, lava flows, mudflows (lahars), ballistics, cone / tuff 
cone formation

USGS webpage: https://www.usgs.gov/volcanoes/ta-u-island

Global Volcanism Program entry: 
https://volcano.si.edu/volcano.cfm?vn=244001

https://www.usgs.gov/volcanoes/ta-u-island
https://volcano.si.edu/volcano.cfm?vn=244001


Ofu-Olosega volcano

Type: Shield volcano (like the Hawaiian volcanoes)

Last eruption: 1866 CE (submarine eruption)

Status: NORMAL/GREEN

Unrest hazards can include: earthquakes, ground 
cracking/deformation, volcanic gases

Eruption types can include: submarine eruptions, “wet” 
eruptions (phreatomagmatic), “dry” eruptions (magmatic)

Eruption hazards can include: unrest hazards plus pyroclastic 
surges, ash, lava flows, mudflows (lahars), ballistics, cone / tuff 
cone formation

USGS webpage: https://www.usgs.gov/volcanoes/ofu-olosega

Global Volcanism Program entry: 
https://volcano.si.edu/volcano.cfm?vn=244010

https://www.usgs.gov/volcanoes/ofu-olosega
https://volcano.si.edu/volcano.cfm?vn=244010


Tutuila volcano

Type: Shield volcano (like the Hawaiian volcanoes)

Last eruption: Unknown, but dated eruption at 440 ± 200 CE

Status: UNASSIGNED/UNASSIGNED

Unrest hazards can include: earthquakes, ground 
cracking/deformation, volcanic gases

Eruption types can include: submarine eruptions, “wet” 
eruptions (phreatomagmatic), “dry” eruptions (magmatic)

Eruption hazards can include: unrest hazards plus pyroclastic 
surges, ash, lava flows, mudflows (lahars), ballistics, cone / tuff 
cone formation

USGS webpage: https://www.usgs.gov/volcanoes/tutuila-island

Global Volcanism Program entry: 
https://volcano.si.edu/volcano.cfm?vn=244020

https://www.usgs.gov/volcanoes/tutuila-island
https://volcano.si.edu/volcano.cfm?vn=244020


Vialulu‘u volcano

Type: Submarine shield volcano (like Kama‘ehuakanaloa off 
coast of Hawai‘i)

Last eruptions: 1973, 1995, 2003

Status: N/A

Unrest hazards can include: earthquakes

Eruption type: submarine eruption

Eruption hazards can include: earthquake, ocean disturbances, 
maybe pumice rafts (unlikely)

USGS webpage: https://www.usgs.gov/volcanoes/ta-u-island/geology-
and-history

Global Volcanism Program entry: 
https://volcano.si.edu/volcano.cfm?vn=244000

https://www.usgs.gov/volcanoes/ta-u-island/geology-and-history
https://volcano.si.edu/volcano.cfm?vn=244000


Volcanic unrest and eruption can 

cause:

❖ Considerable public anxiety

❖ Acute life-safety risk (often drives 

official evacuations)

❖ Health challenges (respiratory, skin, 

eyes, physical and mental trauma)

❖ Property destruction and damage

❖ Indefinitely displaced populations

❖ Considerable clean-up, restoration

Some volcano challenges:

❖ New experience for officials and residents 

(scientists too – each volcano and every 

unrest or eruption situation is unique)

❖ High uncertainty – before, during, and at 

end of eruption

❖ Difficult in moment to know when unrest 

or eruption is over

❖ Can have many different hazards at once

❖ Can be slow-motion disaster



Types of eruptions in American Samoa

❖ Submarine eruption (material can reach ocean 

surface, or be completely contained by the 

ocean)

❖ “Dry eruption” on land, in area with not much 

groundwater   

❖ [Worst-case scenario] “Wet eruption”, which is a 

coastal eruption (near shore either on land or in 

ocean, or shore) or place with a lot of 

groundwater

Can also have unrest without an eruption



The next slides show examples of volcanic unrest and volcanic 

eruptive hazards that could occur in American Samoa

Taʻū Volcano is at ADVISORY/YELLOW

Ofu-Olosega Volcano is at NORMAL/GREEN



Examples of 

ground 

deformation 

(2018 Kīlauea 

Lower East Rift 

Zone, Hawaiʻi)

Ground deformation 

does not always lead 

to an eruption (but 

generally indicates 

magma is quite 

shallow)



Example of 

scoria cone 

formation 

(2018 Kīlauea 

Lower East Rift 

Zone, Hawaiʻi)



Examples of 

lava flows 

(Mauna Loa 

and Kīlauea, 

Hawaiʻi)



Examples of 

explosions from 

lava entering 

ocean (Kīlauea, 

Hawaiʻi)



Examples of 

“LAZE” (lava 

haze – when 

seawater and 

lava met) 

(2018 Kīlauea 

Lower East Rift 

Zone, Hawaiʻi)



Examples of 

volcanic gas 

(2018 Kīlauea 

Lower East Rift 

Zone, Hawaiʻi)



Examples of 

volcanic ash 

(2018 Kīlauea 

Lower East Rift 

Zone, Hawaiʻi)

For more on volcanic ash impacts and mitigation: http://volcanoes.usgs.gov/volcanic_ash/

Or search “USGS ash impacts”

http://volcanoes.usgs.gov/volcanic_ash/


Examples of 

ballistics (“blocks 

and bombs”) 

(2009 Pacaya, 

Guatemala, 2014 

Ontake, Japan)

Not USGS photos, do not 

know copyright ▲ Pacaya, Guatemala ▲

◄ Ontake, Japan



Examples of 

pyroclastic 

surge (2019 

Whakaari / 

White Island, 

New Zealand)

Not a USGS photo, do 

not know copyright



Situation

❖ Earthquakes at Ta‘ū volcano began over 2 months ago (first 

report July 26). The swarm continues, although the number of 

earthquakes has been low since first week of September.

❖ The current best estimate of the Ta‘ū volcano earthquakes 

location is approximately 5-15 km (3-9 mi) north of Ta‘ū at 

about 10-15 km below the surface. Ocean water depths north of 

the island are greater than 1 km at 5 km offshore and 3 km at 

15 km offshore

❖ The source of the earthquakes has not moved within the earth 

since monitoring began in mid-August – the source position has 

remained constant

❖ The USGS monitoring networks includes seismometers (data 

immediately available for analysis) and GNSS stations (it will be 

a few weeks before have enough data to start interpreting)

❖ We thank residents of the Manuʻa Islands for reporting when 

they feel earthquakes, and reports of unusual activity–it is very 

helpful

USGS activities 

❖ Continue monitoring Ta‘ū volcano, primarily with American 

Samoa seismic network, and providing regular information 

on the status of the volcano (currently weekly updates 

every Thursday)

❖ Evaluating options for hardening the monitoring network, 

given logistics, budgets, and personnel availability

❖ Some stations require servicing soon, and some 

stations will need to be moved in the medium to 

long term

❖ Short-term aim is to harden stations – so that they 

keep providing data for a year or two

❖ Long term aim is to permanentize stations (this 

involves material we did not bring with us in this 

initial deployment), with budget for routine 

servicing

Taʻū volcano: ADVISORY/YELLOW

Ofu-Olosega volcano: NORMAL/GREEN

Tutuila volcano: UNASSIGNED/UNASSIGNED

Note: This slide current on Sept 23 2022



National Earthquake Information Center
earthquake.usgs.gov 



earthquake.usgs.gov 

National Earthquake Information Center
earthquake.usgs.gov 



IMPORTANT NOTE

➢ Sometime soon (timeframe unknown) the National Earthquake 

Information Center (NEIC) will start publishing preliminary 

locations of the largest earthquakes in the swarm

➢ There has been no change in the challenge with locating the 

earthquakes (caused by network geometry, forced by the east-

west location of the islands)

➢ These preliminary locations should not be taken as definitive –

view it more as a record that this was a large earthquake, but the 

location and depth have HUGE errors

➢ The NEIC uses standard methods for earthquake locations. For 

example, NEIC’s default depth for earthquakes with poor depth 

control is 10 km 

➢ The Hawaiian Volcano Observatory is working on locations with a 

more nuanced understanding of activity in the Manuʻa Islands. It 

will take time to get more reliable locations (some earthquakes will 

not be able to have reliable location).

What to prepare for:

❖ It is human nature to view dots published on a map as 

definitive information. In this instance, take it more as 

indication there have been earthquakes, resist viewing 

the dots as the real location.

❖ Volcano seismologists are in agreement that the 

earthquakes are to north of Ta‘ū Island, and that the 

locations have been steady. The preliminary earthquake 

locations will show variable in location, with some to the 

south of Ta‘ū Island.

❖ The locations of the dots will move when locations are 

improved

❖ All the earthquakes will be marked as “Reviewed” (even 

when preliminary)

Good news: This will open up ability to use “Did You Feel 

It” platform to for people to report how they felt specific 

earthquakes

Note: This slide current on Sept 23 2022



RECAP

❖ USGS is federal agency charged with volcano, 

earthquake, and other natural hazard monitoring

❖ USGS Hawaiian Volcano Observatory charged with 

monitoring volcanoes of American Samoa (Ta‘ū, Ofu-

Olosega, Tutuila)

❖ USGS-HVO monitors, set volcano alert levels, and 

issues official information products for American 

Samoa

❖ Volcanic unrest and eruptions can result in a variety of 

hazards, some of which threaten life and/or property

❖ Ta‘ū volcano in unrest, although unrest seems to be 

winding down (but… situation can change rapidly)

Photo (USGS): Faleasao (Ta'ū Island), and Olosega Island

CONTACT INFORMATION:

❖ USGS-HVO for regular reporting and 

questions, askHVO@usgs.gov

❖ Dr Ken Hon, USGS-HVO Scientist 

in Charge, khon@usgs.gov

❖ Dr Natalia Deligne, USGS-HVO 

American Samoa Lead Responding 

Scientist, ndeligne@usgs.gov

mailto:askHVO@usgs.gov
mailto:khon@usgs.gov
mailto:ndeligne@usgs.gov

