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Departments

The academic departments are the loci of classroom teaching, graduate student mentoring, and degree granting within SOEST. Depariment faculty
members also conduct independent fldaggiaa s rmnnrah frantiing afdha ramanrs himssititas and athas m=ggrams can participate in the
teaching mission of one or another ! : Juate student committees.
Graduate students, of course, typic j
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Geology and Geophysics

The depariment offers BA, BS, MS, a

Research is organized info six general

Composition and dynamics of Earth's |

Formation, motion and recycling of Ea

rock cycle), Earth's surface: water, seq : S T 4

life; Earth history; Earth hazards, reso HI 96822
System.

Tel: (808) 356-7572 = Fax: (308) 956-3458
1680 East West Rd, Honolulu, HI 36322 USA
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Tel: (808) 956-7640 « Fa: (B08) 956-5512

Email: gg-dept@hawaii.edu
Oceanography

The depariment offers a BS in Global Environmental
Science, M3 and PhD degraes in Oceanography.
The depariment offers BS, M5, and PhD degrees. Academic and research divisions include Physical
Research focuses on tropical meteorology and, in Oceanography, Maring Geology and Geochemistry,
particular, on the meteorology of the Pacific and and Biological Cceanography.

Indian Oceans and of Asia.

Meteorology

1000 Pope Rd, Honolulu, HI 96822 USA
Tel: (808) 956-7633 » Faw: (B08) 956-9225
Email: ocean@soest.hawaii.edu

2525 Correa Rd, HIG 350, Honolulu, HI 96822 LISA
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Education Outreach Program

Funded by National Science Marine Geology of Kauai Teacher's Workshop
Foundati Bringing National Science Foundation Morine Science &
Folndanon Hoawaiion Volcanology to- Kauai Complex Schooly

S 7 WHAT

Sponsor'ed by m - N o 5, 4= Teacher workshop for K-12 teachers on Kauai
' = CREDITS
. & . = Offering 3 P-DERI Course Credits

Support: e NS = DATES
Tara Hicks-Johnson — N e 77 ~<° August 18 (8am-4pm)

‘ B~ October 23 (4pm-8pm)

== November 6 (4pm-8pm)

Scientists: . & November 10 (8am-4pm)

L1~ ) ) 0 8 _ -~ 18 COST

MlChClel Garcia (Chlef anCSTlgClTOI") _ : No cost to teachers, materials will be supplied
Garrett Ito (co-investigator) LOCATION

Todd Bianco (Ph.D. student)

B Chiefess Kamakahelei Middle School Cafeteria

%2 This course is appropriate for all teachers of science, math, or geography in any
B = grade. Twenty inquiry activities which can be differentiated to grade level will be
. shared. Materials to conduct selected labs with students will be given to participants.
Coordlnator: A National Science Foundation research cruise onboard the R/V Kilo Moana using submarine
. . . robots for deep water geology on the offshore flanks of Kauai is the impetus of this class. The
***I—| nda SC|ar0n |*** expedition is in September 2007 and participating classes will have the opportunity submit
questions and to interact with the crew through website and email. Teachers in this class will
meet the researchers before and after their endeavor. An appropriate portfolio
will be required at the end of the course for PDERI credits. @
Ny
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Cruise Dates: Sept 9-Oct 7, 2007
Visit: www.soest hawaii.edu/expeditions/Kauai
Contact: scuaromlmda@aol com
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Mahalo For Participating

Hawaii needs continually improving it i i i

Bringing National Science Foundation Marine Science &

science education to meet future i g S
Chal Ienges: e = Teacher workshop for K-12 teachers on Kauai

CREDITS
Offering 3 P-DERI Course Credits
- DATES
- Ener‘gy ‘ i August 18 (8am-4pm)
October 23 (4pm-8pm)
il 5 November 6 (4pm-8pm)
November 10 (8am-4pm)
COST

-GIObGl war'ming & Sea level r‘ise | = : No cost to teachers, materials will be supplied

LOCATION

8 Chiefess Kamakahelei Middle School Cafeteria
2 This course is appropriate for all teachers of science, math, or geography in any
. : . . = == grade. Twenty inquiry activities which can be differentiated to grade level will be
= S USTal na b I e r‘e l a.r l o ns h | p W l 1- h 1- he shared Materials to conduct selected labs with students will be given to participants.
A National Science Foundation research cruise onboard the R/V Kilo Moana using submarine
1- h I d & robots for deep water geology on the offshore flanks of Kauai is the impetus of this class. The
Cl mOS p er'e / Cln ) Sea expedition is in September 2007 and participating classes will have the opportunity submit
questions and to interact with the crew through website and email. Teachers in this class will

meet the researchers before and after their endeavor. An appropriate portfolio
will be required at the end of the course for PDERI credits. y ‘i

_Awar‘eness & reSpOnSe TO na-l-ur-al ‘ 5 SCHOOL OF OCEAN AND Eﬁ.iﬂjii :';'.{_':EEF-JI.‘.EEMJD TECHNOLOGY
hazards




The Dynamic Earth and

Hawaiian Islands

Garrett Ito
Jennifer Engels, Michael Garcia, John Sinton

Background nuggets:
-Plate tectonics

-Mant/le convection
-Formation of ocean island's

university of hawai‘i



Plate Tectonics
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Plate Tectonics:
CLUE (1)- Continent jigsaw puzzle

Present Day Pgngaea (240 Myr ago)
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Plate Tectonics:
CLUE (2)- Earthquake Locations

Seismic Monitor

Thu Jan 18 15:31:34 GMT Standard Time 2007
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(1) Divergent: mid-ocean ridges
(2) Convergent: subduction zones

(3) Transform faults
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Plate Tectonics is the Surface Expression

of Mantle Convection

Oceanic
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Mantle is half the volume of Earth

§1200  Asthenosphere

(weak sphere) pRer

mantle

but still
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Mantle Convection and
Oceanic Volcanism




Three Main Origins of Volcanism
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Hotspot Volcanism

Kauai_ e
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Hotspot Volcanism
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Hotspot Volcanism: Its HOT!




Hotspot Volcanism: Its HOT!

Seismically imaged

I Iceland mantle plume
_/

Heimaey, 1973




Hotspot Volcanism: Its FUN

mw PVE TP W AT D T B8 v




Summary: Dynhamic Earth

Plate Tectonics: describes motion of Earth’s cracked outer shell
(1) Divergent (mid-ocean ridges)

(2) Convergent (subduction zones)

(3) Transform (strike-slip faults)

= = C. Transfarm fault boundary 2
A, Divergent boundary fales s

Part of Mantle Convection: Motion of the surface and interior of the Earth

\olcanic
trail

. ) Upper mantle.
Three Main Types of Volcanism P

(1) Mid-ocean ridge (divergent
boundaries)

(2) Arc volcanism (near subduction
zones)

(3) Hotspot volcanism (Hawaii)




Evolution of Hawaiian Volcanoes
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1
Explosive submarine stage
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Life stages of Hawaiian volcanoes
according to Stearns (1946)

He didn't have evidence about the
earliest, submarine history

He thought caldera collapse was a
singlular event that happened late in the
shield (or dome-building) stage

He correctly identified the characteristics
of three primary constructional phases
of Hawaiian volcanism that have come
to be known as

Shield Stage (his 2 & 3)
Postshield Stage (his 4)
Rejuvenation Stage (his 7)

And he had a whole lot of other things
right, as well




Evolution of Hawaiian Volcanoes

1: submarine alkalics

2: submarine tholeiite

2: shallow-water hyaloclastites

subaerial flows |
hyaloclastite | Main

[ coral

[a=—highly alkalic subsidence
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shield
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Submarine pre-shield phase:
Loihi Seamount




Shield Building Phase is Biggest!
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above sea level

MT. ST. Helens
(after 1980 eruption)
2554 m above sea level

(from a diagram at the Jaggar Museum, Hawai‘i Volcanoes National Park)




Post-shield Alkalic: Mauna Kea

Hotspot Volcanism is...
BEAUTIFUL!
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. . Generalized Geolgy of
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X Koloa Volcanics

® Makaweli Member, WCB
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What do they tell us about mantle
convection?
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Exploration Tools: (1) Swath Bathymetry
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(2) Side Scan Sonar
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Exploration Tools:
(3) Photos, Movies, and Rock Samples Using...

~ Jason2 Remotely Operated Vehicle




Cruise Dates: Sept 9-Oct 7, 2007
Visit: www.soest.hawaii.edu/expeditions/Kauai
Contact: scuaromlmda@aol com

Aloha, welcome to the website for the
"Underwater Volcanoes of the Northern
Hawaiian Islands".

Home

Updates

A 28-day marine expedition on the University of Hawaii I ] ] |
Research Vessel Kilo Moana to map the Kaua i and Ni ihau 10| 11| 12| 13| 14
Meet the Scientists submarine volcanic fields. We will use multibeam bathymetry |

and acoustic imagery, and we will also sample many of its 7d [ [ I
volcanoes using the JASON2 ROV to characterize the 1 18| 19 ZDI 21

Science Overview petrology, geochemistry and ages of these lavas. 24' 25 26 27: 28

We will be doing updates from the ship, to view them just
Education click on the calendar to the right. We will also have

information about our science objectives, the crew that will

be on the ship, and the ship and all equipment we'll be using!

Contact Us




Mahalo For Participating

Hawaii needs conTinuaIIy impr'oving Marine Geology of Kauai Teacher's Workshop

Bringing National S e Foundation Marine Science &

sc'ence educa-rlon -l-o mee-l- fu-l-urne Hoawadiion Volcanology to-Kauai Complex Schooly
ChCl' IGHQCS: F - Teacher workshop for K-12 teachers on Kauai

CREDITS

Offering 3 P-DERI Course Credits
DATES

Science is about CURIOSITY: a [EegEs Ao o)

Wy oo (tomeom)
keen eye for questions & a passion [N« = ¥ \ovoroer 10 (3amaom

COST

fO r' answer i ng 1- hem : | \ _ No cost to teachers, materials will be supplied

LOCATION

8 Chiefess Kamakahelei Middle School Cafeteria

This course is appropriate for all teachers of science, math, or geography in any

: grade. Twenty inquiry activities which can be differentiated to grade level will be
shared Materials to conduct selected labs with students will be given to participants.
A National Science Foundation research cruise onboard the R/V Kilo Moana using submarine
robots for deep water geology on the offshore flanks of Kauai is the impetus of this class. The
expedition is in September 2007 and participating classes will have the opportunity submit
questions and to interact with the crew through website and email. Teachers in this class will
meet the researchers before and after their endeavor. An appropriate portfolio
will be required at the end of the course for PDERI credits. @
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