Ocean Institute Sea Floor Explorer Overnight Program Teacher Materials

WELCOME TO THE SEA FLOOR EXPLORER OVERNIGHT PROGRAM

These programs link middle school students directly to current research in oceanography and provide
opportunities to use authentic research procedures and equipment. Students are put into challenging research
simulations that focus on coring/micropaleontology, underwater seismology, hydrothermal vent communities,
and underwater archaeology. They also delve into deep-sea technology as they design and test their own ROV.
Training culminates in a morning research cruise on the R/V Sea Explorer where students use side-scan sonar,
a gravity corer, and our SeaBotix ROV to survey and explore the seafloor.

Please take a few moments to familiarize yourself with the materials we have included, and share them with
other teachers and chaperones who will be joining you. These materials contain important information to
prepare you, your chaperones, and your students for your visit. You will also find important forms that must be
returned to the Ocean Institute in order for you and your students to participate.

If you have any questions about your visit to the Ocean Institute, please do not hesitate to contact our Ocean
Education Center Overnight Coordinator, Shanette Rillorta at 949-496-2274, extension 339. Again, welcome to
the Sea Floor Explorer Overnight Program! We are looking forward to your visit.

Sincerely,
Rick Baker
Vice President, Education
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A. ADMINISTRATIVE CHECKLIST FOR THE OVERNIGHT PROGRAM

Immediately upon receiving this package...

O Carefully review the Teacher Preparation Package

O Arrange your transportation

Q Mail information letter to parents, and make sure to ask for parent chaperones

Two months prior to your trip...

O Confirm student and adult numbers with the Ocean Institute

Q Arrange for parent chaperones—please limit the number to two adults for every 12 students.

O Copy and distribute the Chaperone and Parent Information Packets. KEEP THE MEDICAL FORMS AND
THE ACKNOWLEDGEMENT OF RISK FORMS SEPARATE!

One month prior to your trip...

O Begin student preparation

O Collect signed Acknowledgement of Risk and Waiver and medical forms from each student and adult
O Return the Special Information Form to the OEC Overnight Coordinator

Two weeks prior to your trip...

O Mail program payment to the Ocean Institute—full payment must be received a minimum of 10 days
before your program

Q Collect remaining signed Acknowledgement of Risk and Waiver and medical forms from each student and
adult

O Divide students into teams

Note: We cannot guarantee that changes in numbers of students or adults can be accommodated if requested
within two weeks of your program date

One week prior to your trip...

O Review behavioral expectations with students

O Review Student Clothing and Supply List

O Contact the Ocean Institute with any last minute questions or changes

Q Ifinclement weather is expected, contact the Ocean Institute for status of the program
O Make nametags for students and adults

O Complete R/V Sea Explorer manifest listing ALL students and adults

O Separate Medical and Acknowledgement of Risk forms

When you arrive for the Sea Floor Explorer Program...

Unload the bus in front of the Ocean Institute

Check in with Visitor Services building with a final head count

If necessary, students may use the restroom facilities—please limit use to 7 girls and 7 boys at a time
Seasickness remedies should be taken at least 30 minutes before departure

Pass'oui-hametags

DoOoDD
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B. DESCRIPTION OF THE SEA FLOOR OVERNIGHT PROGRAM

SEA FLOOR EXPLORER OVERNIGHT

This program gives students the opportunity to explore plate tectonics in different facets of ocean science and
allows for more in-depth study beyond the day lab. All students will participate throughout the evening in a set
of research “expeditions” focusing on coring/paleoclimatology, underwater seismology, hydrothermal vent
communities, underwater archaeology, and deep-sea technology. After dinner, students will design and test
their own ROV (Remote Operated Vehicle) and operate their vehicle in several challenges. Students start the
next day at sunrise with a research cruise aboard the R/V Sea Explorer. Stations include: taking a core sample,
sieving the core for foraminifera, imaging the seafloor with our Side-scan sonar, and surveying a geologic and/or
archaeological site with our Seabotix ROV! To conclude the program, student groups will discuss their
expedition findings to their peers in a short presentation style format.

Day 1
Laboratory Stations:

e Underwater Archaeology
In this expedition students will investigate the underwater archaeology site of Port Royal. They will learn
how to draw a map to scale as they survey the site, deal with the concept of buoyancy when using lift bags
to excavate artifacts, and collect research to discover the answer to Port Royal’s demise.

e Sea Floor Seismology
After reviewing plate tectonic theory using our interactive globe, students familiarize themselves with
technology used to study earthquakes. Students will conduct a simple experiment relating amplitude to the
distance of a seismometer from an epicenter. The expedition will lead students through the process of
finding the epicenter of an earthquake through triangulation.

e Deep Sea Coring
In this expedition, students will observe foraminifera under microscopes and examine the layers of a core
sample. As marine geologists and micropaleontologists, they will work to unlock the mysteries of Earth’s
climatic and tectonic past.

ROV Design and Challenge:

e Design
Students will be introduced to the concepts of pressure, buoyancy, and force issues with respect to
designing a functional ROV. As a team they will have to operate on a time and monetary budget to
build and accessorize their ROV to succeed in their mission.

¢ Challenges:
o Obtain neutral buoyancy
o Retrieve artifacts/sediment sample in ROV test tank
o Hydrothermal Vent Exploration

Day 2
Morning-Research Cruise aboard the R/V Sea Explorer: (subject to change due to inclement weather)

o Core‘sample/Foramanifera: A gravity corer will be sent down to 900 feet below sea level. Students will
examiné:the layers.in the core and use sieves to try and isolate live benthic foraminifera and diatoms.
Students will: use-hand lenses and video-microscopes to identify any species found.

e Sidesscan'Sonar station: The side-scan will record images of the sea floor as we leave the harbor.
Students will interpretithe geology of the site as well as any anomalies found.

e« ROV station: Inside the harbor, students will operate a real ROV to survey a geologic or archaeological site.

e Student Expedition Presentations
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Day 1

3:00 pm - 3:30 pm
3:30 pm - 3:40 pm
3:40 pm - 3:50 pm
3:50 pm - 4:00 pm
4:00 pm - 6:30 pm

6:30 pm - 7:15 pm
7:15 pm - 8:00 pm
8:00 pm - 9:30 pm

9:30 pm - 10:00 pm
10:00 pm

Day 2

5:45 am

5:45 am - 6:30 am

6:30 am - 9:00 am

9:00 am=9:15am

School Arrives and Checks in at Front Desk
Students stow gear / use bathroom on Surfscience Sleepdeck
Introduction / Rules

Split into instructor groups / Plate Tectonics Game
Expedition Rotations

Underwater Seismology

Underwater Archaeology

Coring

Dinner

ROV Building Challenge

ROV Missions

Test Tank- Artifact/Sediment Retrieval
Hydrothermal Vent Exploration (RVSE)

Future Research Project Plan / Pressure Cups

Fire Pit / Nighttime rules / Get ready for bed

Lights out!

Students wake up!

Students get dressed / clean mats / pack and stow gear
Eat breakfast

Research Cruise: Dana Point Oceanographic Survey
Sidescan Sonar of Harbor

Core Sample in Canyon / Pressure Cups

Sea Lions

Stations (at dock)

Core / Sieve for Forams

Sidescan Sonar

ROV exploration of harbor.

Student Expedition Presentations

Conclusion and Goodbyes!
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C. LINKS TO CALIFORNIA SCIENCE STANDARDS

Grade Six

Plate Tectonics and Earth’s Structure

1.a. Students know evidence of plate tectonics is derived from the fit of the continents; the location of
earthquakes, volcanoes, and midocean ridges; the distribution of fossils, rock types, and ancient climate
zones.

1.b. Students know Earth is composed of several layers: a cold, brittle lithosphere; a hot, convecting mantle;
and a dense, metallic core.

1.c. Students know lithospheric plates the size of continents and oceans move at rates of centimeters per year
in response to movements in the mantle.

1.d. Students know that earthquakes are sudden motions along breaks in the crust called faults and that
volcanoes and fissures are locations where magma reaches the surface.

1.e. Students know major geologic events, such as earthquakes, volcanic eruptions, and mountain building,
result from plate motions.

1.g. Students know how to determine the epicenter of an earthquake and know that the effects of an
earthquake on any region vary, depending on the size of the earthquake, the distance of the region from
the epicenter, the local geology, and the type of construction in the region.

Shaping Earth’s Surface
2.d. Students know earthquakes, volcanic eruptions, landslides, and floods change human and wildlife habitats.

Heat (Thermal Energy)
3.a. Students know energy can be carried from one place to another by hear flow or by waves, including water,
light and sound waves, or by moving objects.

Ecology (life science)

5.a. Students know energy entering ecosystems as sunlight is transferred by producers into chemical energy
through photosynthesis and then from organism to organism through food webs.

5.b Students know matter is transferred over time from one organism to others in the food web and between
organisms and the physical environment.

5.c. Students know matter is transferred over time from one organism to others in the food web and between
organisms and the physical environment.

5.e Students know the number and types of organisms an ecosystem can support depends on the resources
available and on abiotic factors, such as quantities of light and water, a range of temperatures, and soil
composition.

Investigation and Experimentation

7.a. Students will develop a hypothesis.

7.b. Students will select and use appropriate tools and technology to perform tests, collect data, and display
data.

7.c Construct appropriate graphs from data and develop qualitative statements about the relationships
between variables.

7.9. Students will interpret events by sequence and time from natural phenomena (e.g., the relative ages of
rocks-and intrusions).

Grade-Seven

Earth and Life History (Earth*Science)

4:a. “Students-know Earth processes today are similar to those that occurred in the past and slow geologic
processes:have large cumulative effects over long periods of time.

4.b. Students:know the history of life on Earth has been disrupted by major catastrophic events, such as major
velcanic eruptions-or the:impact of asteroids.

4.c. Students know that the rock cycle includes the formation of new sediment and rocks and that rocks are
often formed in layers, with the oldest generally on the bottom.

4.e. Students know fossils provide evidence of how life and environmental conditions have changed.
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4.f. Students know how movements of Earth’s continental and oceanic plates through time, with associated
changes in climate and geographic connections, have affected the past and present distribution of
organisms.

Investigation and Experimentation

7.a. Students will select and use appropriate tools and technology to perform testes, collect data, and display
data.

7.c. Students will communicate the logical connection among hypotheses, science concepts, tests conducted,
data collected, and conclusions drawn from the scientific evidence.

7.d. Students will construct scale models, maps, and appropriately labeled diagrams to communicate scientific
knowledge (e.g., motion of Earth’s plates).

Grade Eight

Motion

1.c. Students know how to solve problems involving distance, time, and average speed.

1.f Students know how to interpret graphs of position versus time and graphs of speed versos time for
motion in a single direction.

Density and Buoyancy
8.d. Students know how to predict whether an object will float or sink.

Investigation and Experimentation

9.a. Students will plan and conduct a scientific investigation to test a hypothesis.

9.c. Students will distinguish between variable and controlled parameters in a test.

9.e Communicate the steps and results from an investigation in written reports and oral presentations.
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D. ADMINISTRATIVE PREPARATION

ADMINISTRATIVE CONTACT
For questions regarding the Sea Floor Explorer Programs, please contact:

Shanette Grieve, Director of Program Development
Telephone Number: (949) 496-2274, extension 339
E-mail : srillorta@ocean-institute.org

INTRODUCTION

Thank you for choosing the Ocean Institute as your field trip destination. We appreciate the time and effort it
takes to prepare your students for their program, and we will do everything we can to make their experience as
rewarding as possible.

Please make sure that all of the participating teachers have a copy of the teacher materials. The information
contained here can help you find answers to your questions, develop your preparation timeline, and prepare
both your students and chaperones. This packet also contains directions to the Ocean Institute as well as
contact telephone numbers—please call us at any time with questions you may have about your field trip.

TEACHER INFORMATION: BEFORE YOUR PROGRAM
You can do several things before you arrive to help make your program run as smoothly as possible:

e Complete the Program Information Form and return to the OEC Overnight Program Coordinator. We
must have the accurate number of students attending the program at least one month before your
program in order to ensure proper staffing and equipment. Notify the Ocean Institute staff of students
with special health, behavioral, or dietary considerations.

e Review the program goals, station activities, and expected behaviors with the students before you arrive.
Complete the classroom activities with your students, and make sure they have a clear understanding of the
educational concepts they will explore during the program.

e Spend some time choosing and preparing your parent chaperones. Review the program goals, station
activities, and expected student behaviors with them before you arrive. Make sure that they have a clear
understanding of their role as a chaperone.

VERY IMPORTANT
e This program accommodates a maximum of 45 students. Please split your students into 3 research teams
prior to arriving at the Ocean Institute.

e Have a signed Acknowledgement of Risk and Waiver and signed medical forms for each student and
chaperone before boarding the bus.

e Have.a completed Manifest for the R/V Sea Explorer.

e Send program payment to the Ocean Institute at least 10 days before the scheduled date of your field trip.

TEACHER'INFORMATION: DURING YOUR PROGRAM

Ocean Institute instructors‘are all well trained to instruct students of different ages and abilities. You and the
chaperones-can helpthe instructors monitor student behavior and safety. There are several things you can do
to facilitate the smooth running of your educational program:

o  Work cooperatively with:Ocean Institute instructors and parent chaperones to manage students during the
program.
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o Work cooperatively with Ocean Institute instructors and parent chaperones to solve student and chaperone
management problems.

e Report any problems to the Ocean Institute staff as soon as possible.

NO LATE ARRIVAL/NO EARLY DEPARTURE
Due to the schedule of the Sea Floor Explorer Overnight program, students and adults will not be permitted to
arrive late or depart early.

CHAPERONE INTRODUCTION AND INFORMATION
Adult chaperones play a significant role in safety and the educational quality of the program. We request that
you bring no more than 2 adults per 12 students. We ask your chaperones to help us in the following ways:

o Work cooperatively with Ocean Institute instructors and classroom teacher to enforce all safety rules

e Work cooperatively with Ocean Institute instructors and classroom teacher to keep students on task at the
stations

¢ Guide students to different stations throughout the program

o Act as a positive role-model for the students by exhibiting enthusiasm for learning without answering
questions directed at students

PAYMENT

Payment must be received 10 days before your program date. Please mail a single check for the total
amount of the program minus the deposit you have already paid. Please make the check payable to Ocean
Institute.

FINAL COUNT

Call the Ocean Institute two days before your program if the number of students or adults changes. When you
arrive at the Ocean Institute for your program, you must have an accurate count of total students and adults
participating in the program. If the number of participants listed on your Program Agreement is not accurate,
call the Ocean Institute immediately. We cannot guarantee that changes in numbers of students or adults
can be accommodated if requested within 2 weeks of your program date.

STUDENT AID

The Ocean Institute maintains a student aid fund for students who are unable to obtain sufficient funding to
attend the program. Please call (949) 496-2274, extension 0 for more information and to receive the necessary
forms for student aid.

TRANSPORTATION

Student transportation should be arranged well in advance. It is important that you arrive on time. Please
schedule yourself to arrive 30 minutes before your scheduled program start time. If you arrive late, your
program'time will be shortened.

Buses can-unload in front of the Student Services building. After the students have unloaded, the drivers will be
notified-of where to park the buses.

INFORMATION PACKETS

We have:included separate packets for the teachers, chaperones, and parents. They contain copies of
information:and forms:that-must be completed before arriving for your program. IT IS IMPORTANT THAT YOU
ARE FAMILIAR WITH-ALL THE INFORMATION AND FORMS FOUND IN EACH PACKET. These packets
are ready to be copied and distributed to the appropriate participants. Information on each of the forms is in the
next section.
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Please make sure that you provide chaperones with both the Chaperone Information Packet and the
Parent Information Packet.

FORMS

The following forms are included in the Information Packets found at the back of this booklet. Please make sure
that all of the forms are completed before you arrive for the Sea Floor Explorer Overnight Program. Make sure
that you use the forms from this packet—they are the most updated forms.

Medical Forms

You will find medical forms in the Information Packets. You must have a completed and signed medical form
for each student and adult participating in the Sea Floor Explorer Overnight Program. In order for a child to
receive any prescription or non-prescription medication during the program, the Administration of Medication
form(s) must be completed and signed by the parent or guardian and the child’s physician.

Acknowledgement of Risk and Waiver

Each student must have this form signed by a parent or guardian to participate in any of the Sea Floor Explorer
Series programs. Please make sure that you have one signed form for each student and adult chaperone when
you check in with Student Services.

Manifest for the R/V Sea Explorer

A manifest for the R/V Sea Explorer must be completed for the cruise portion of the Sea Floor Explorer
Overnight. The Coast Guard requires us to have a completed Manifest in order to account for all passengers
before we leave the dock. Please have it completed before you arrive at the Ocean Institute—we will lose
valuable instructional time if the Manifest needs to be completed when you arrive. It is important that the
Manifest is accurate and includes the first and last names of ALL students, teachers, and chaperones. Your
Ocean Institute Floating Laboratory Specialist will take a head count before boarding the vessel and the number
of this count must match the number on the Manifest.

Program Information Form

The Program Information Form should be completed and returned to the Ocean Institute at least one month
before your program. This information will help us prepare for your program. Use this form you to request your
missions and inform us of any special needs.

MEDICAL ISSUES

The medical forms included in this package must be completely filled out and signed for every student
and adult participating in the Sea Floor Explorer Overnight Program. Please carefully review the completed
forms to ensure that they have been properly filled out and signed. The teacher-in-charge will keep all medical
forms as well as be responsible for storing and distributing student medications (both prescription and non-
prescription). Please notify the Overnight Coordinator in advance of any participant with special dietary or other
needs. We do not have a medical doctor or nurse on site, and we do not have housing for sick students.
Parents of ill or injured students will be notified immediately and arrangements made for transportation to the
hospital or home.

STUDENT PREPARATION

The morg familiar the students are with program concepts and content before they arrive, the more they will
benefit from:and enjoy their experience. We have included background information and classroom activities to
introduce important concepts to your students before they arrive for their program.

STUDENT BEHAVIORAL EXPECTATIONS

Please takeitime to discuss the academic nature of their field experience with your students before arriving at
the Ocean:Institute. When at the Ocean Institute, we expect your students to follow the same behavioral rules
you haveiin your classroom.

STUDENT SAFETY RULES

The students will use tools and equipment during the Sea Floor Explorer Overnight programs. They must wear
propéer:safety gear and follow the instructor’s safety guidelines.

10
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A portion of the Sea Floor Explorer Overnight program takes place on the R/V Sea Explorer. Before the cruise,
you will be met by an Ocean Institute Floating Laboratory Specialist who will review the following safety rules
with you and your students.

o Walk at all times while onboard the R/V Sea Explorer—running and horseplay are not permitted.
o Keep both feet on the deck at all times, and remember to stay off the rails.
o Keep off the upper deck and access ladder unless permitted by Ocean Institute instructors.

o Keep hands off the equipment until instructed to do otherwise.

STUDENT CLOTHING AND SUPPLY LIST FOR THE R/V SEA EXPLORER
For safety reasons, students participating in the program need to have and/or wear the following clothing.

a Jacket

O Rubber-soled, closed-toe shoes
Q Hat

Q Sunscreen

Optional Items:

Q Camera with film
O Money for the gift and book store
O Seasickness medication

AVOIDING SEASICKNESS
There are several things that you and your students can do to avoid seasickness during the cruise:

e Eat a good breakfast or lunch before the cruise—make sure that you avoid sweets and greasy foods!

e Take anti-motion medication at least 30 minutes before boarding the vessel.

LAURENA G. CHAMBERS GALLERY BOOK AND GIFT STORE

Chambers Gallery Book and Gift Store is a fun and unique non-profit museum store open daily from 9:00 AM to
5:00 PM and definitely worth the visit. The revenue is directed toward lowering tuition for schools that
participate in Ocean Institute programs.

To help accommodate all of the schools that would like to shop each day, please have one teacher from your
school check-in with a store staff member before your students begin shopping.

There will be a limit on the number of students allowed to shop at one time and we encourage you to organize
them so that they all have time to enjoy the shop. Please have one or two adults in the store to help supervise
your students. We ask that all food, drink, and backpacks be left outside while they are shopping. Teachers
receiveia:15% discount in the shop if members of the Teachers Club and 10% normally.

Please remind. your students that sales tax will be added to their items.

In.order to. ensure apositive-experience, we recommend the following:
1.7 Plan sufficient time before or after your program to shop.
2. All'purchases'should be stowed safely away and out of sight for the program.
3. Pleaseallow only. 10-12 students in Chambers Gallery Book and Gift Store at a time. Remaining
students should remain outside in a manner that does not interfere with traffic in and out of the building.

11
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DIRECTIONS TO THE OCEAN INSTITUTE
The address of Ocean Institute:

24200 Dana Point Harbor Drive

Dana Point, CA 92629

(949) 496-2274

Directions from Los Angeles:

Travel south on Interstate 5

Exit on the Pacific Coast Highway Exit

Stay in the right lane of the exit ramp and go north on P.C.H.

Turn left onto Dana Point Harbor Drive

The road ends in the Ocean Institute parking lot

Directions from San Diego:

Travel north on Interstate 5

Exit on the Beach Cities Exit

Stay in the left lane of the ramp and go north on P.C.H.
Turn left onto Dana Point Harbor Drive

The road ends in the Ocean Institute parking lot

© 2011 Ocean Institute
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E. BACKGROUND INFORMATION

Seismology is the study of earthquakes and the Earth using seismic waves. Seismology is a young
science, only about 130 years old. Before scientific studies began, ideas about earthquakes were
largely based on myth and superstition. However, information about an earthquake's source,
magnitude, location, time of occurrence, and depth may be derived from recordings of earthquake-
generated waves. Since nearly three-fourths of the earth is covered in water, many earthquakes occur
in our oceans. At 9°50'N, ocean-bottom seismometers recently recorded the microearthquake of a
mid-ocean ridge eruption. Activity at this site has increased gradually since seismic monitoring began
in October 2003. This suggests that eruptions may be more common during the fast seafloor
spreading movement.

Coring is the process of extracting long plugs of sediment and rock layers from the sea floor. This
technology has been developed to descend through thousands of meters of water, drill deep into the
Earth in very specific locations, and be retrieved so that the sediment can be analyzed. The seafloor
is a good place to study the history of the planet, specifically the ocean basins, because the sea floor
undergoes fewer disturbances than does land.

The seafloor receives a continuous supply of particles from many sources. Scientists study the
distribution, rate of accumulation, and origins of sediment that has accumulated on the seafloor over
millions of years. Biogenous, or organic sediment, forms almost entirely from the shells of single-
celled organisms that deposit slowly over time. If the sediment is 30% or higher biogenous sediment
by weight, it is known as ooze. Calcareous ooze, the most abundant of all biogenous sediments,
comes from organisms whose shells (also called tests) are calcium-based, such as those of
foraminifera, a type of zooplankton. Foraminifera are one of the most abundant types of zooplankton
and are widely distributed throughout the surface of the world's oceans. Siliceous oozes are made up
of the remains of diatoms, a microscopic phytoplankton, and radiolaria, a microscopic zooplankton.
Because they are primary producers, diatoms are found in nutrient-rich areas of the ocean.

Sediment can also be of inorganic origin. Sediment derived from rock is called lithogenous. This is
true of volcanic ash and basalt, which comes from igneous rock found deep in the Earth. If sediment
comes from outer space, it is called cosmogenous. Sediment is also classified by the location of
deposition and source. Terrigenous sediment is derived from land and found in the shallow water of
the continental shelf. There are many different processes that control the rate and location of
deposition including rivers, ocean currents, icebergs, water chemistry, and climate change.

Archaeology is the study of past human civilizations. Underwater archaeology is practiced in a
submerged or underwater environment and includes survey, documentation and excavation. It
appears:underwater sites will yield the largest and greatest number of new finds over the next
decades:

Only one percent of the world’s oceans have been surveyed or explored. A site of extensive interest is
Port Royal;:Jamaica.. Excavation at this site adds to the story of our human history as well as
tectonic history. Port Royal, Jamaica was a significant port city of the New World and served as a
major portin:trade routes, particularly for slaves, sugar, and raw materials. It was a pirate city, run by
privateers. (pirates sanctioned by governments) and was known as the “wickedest city on Earth.” On
June 71692 a massive underwater earthquake occurred causing 66% of the largest and wealthiest
English settlement in the'New World to slide into the harbor. It is estimated that 2,000 people were
killed:immediately by the earthquake and an additional 3,000 people died of injuries and disease in
the following weeks. Even after that catastrophic day, more sections of the town continually sank and
shifted due to liquefaction caused by the disturbance from the original earthquake.

13
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Port Royal is the only sunken city in the New World. Geologic setting played a major role in its
development and eventual destruction and preservation. Jamaica sits on the edge of the Caribbean
plate, which remains relatively stationary while the North American plate is being pushed westward.
Earthquakes occur around the periphery of the entire plate. The town was also constructed on the
widened end of a long, narrow sand spit. Buildings were constructed on unconsolidated, waterlogged
sand making the area prone to liquefaction. This is a phenomenon in which an earthquake reduces
the strength and the stiffness of a soil. When the earth is still, the water pressure in the soil is
relatively low. When an earthquake occurs, the water pressure rises and fills the spaces between the
soil particles. The soil particles are then able to move with respect to each other and objects sitting or
built on top of the soil sink.

A hydrothermal vent is an underwater geyser from which geothermically-heated water rises through
a crack in the Earth’s surface. Hydrothermal vents are commonly found in tectonically active places,
such as seafloor spreading centers. Intense pressure at depth causes seawater to seep down where
it becomes superheated by molten rock in the Earth’s mantle. Minerals and metals dissolve into the
water and then shoot up though the vents, mixing with the oxygen-rich seawater. This causes a
chemical reaction forming hydrogen sulfide (a compound toxic to most organisms), which deposits
and builds the vent chimneys.

In 1977, scientists discovered a sustainable ecosystem on a hydrothermal vent with the help of Alvin,
the world's first deep-sea submersible. Prior to this time, plants or photosynthetic microbes were
considered the base of the food chain for all ecosystems then known to exist.

Unlike phytoplankton that relies on sunlight, bacteria living in and around the dark vents extract their
energy from hydrogen sulfide and other molecules that billow out of the seafloor. These bacteria use
this hydrogen sulfide, a chemical highly toxic to most known organisms, to produce organic material
through the process of chemosynthesis. Just like plants, the bacteria are considered producers.
Deep-sea bacteria form the base of a varied food chain that includes shrimp, tubeworms, clams, fish,
crabs, and octopuses. All of these animals must be adapted to endure the extreme environment of the
vents. This environment consists of complete darkness, water temperatures ranging from 2°C (in
ambient seawater) to about 400°C (at the vent openings), pressures hundreds of times that at sea
level, and high concentrations of sulfides and other noxious chemicals. Some scientists think the
vents are modern-day examples of where life first began on Earth billions of years ago.

Remotely Operated Vehicles are unmanned submersibles that can be piloted by a distant operator.
As no on-board crew is needed, there is no need for the extensive life support and safety systems
necessary for a manned submersible. Nor is there any risk of taking a human being into the hostile
depths of the sea.

ROVs have been used since the 1950s. Initially used as devices for recovery and manipulation by
various ‘navies, their advantages have more and more been utilized in the various fields of marine
science. = Since the cost of their creation, use and support is much less than that of a manned
submersible; access.and.exploration of the deep ocean realm has been greatly expanded. ROVs are
now.commercially available and range from the size of a breadbox to the size of a large automobile
and can be equipped for scientific, industrial and military uses.
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F. PRE-TRIP ACTIVITIES

Have your students break up into their teams. Using various resources, have them answer the

qguestions below.
CORING - OCEAN DRILLING PROJECT

=  Why are scientists interested in studying cores from the sea floor?
=  Why do cores have layers?
= What does biogenous and lithogenous mean?

= *(extra!) How is it possible that foraminifera shells, which are composed of calcium carbonate, have
been found in deposits below the CCD (what does this stand for?) level?

Glossary: Words to Know

= oceanography latitude/longitude

= biogenous, lithogenous plate tectonics

= foraminifera paleoclimatology

= environmental indicator protist

= microfossils remote operated vehicle

=  benthic igneous/metamorphic rock
UNDERWATER SEISMOLOGY

1. List three geologic features found on the sea floor of the Pacific Ocean.
2. Why would a scientist be interested in looking at an underwater ridge?

3. Whatis an hydrothermal vent and describe the characteristics around this environment. Do animals
live here?

4. How are tsunamis formed? Do all underwater earthquakes generate tsunamis?

5;i1:List the three major plate boundaries. Where do you find active volcanoes?

Glossary: Words o Know

= - Mid-Atlantic Ridge SONAR

= spreading.center tsunami

= compressional/shear wave epicenter

= oscilloscope amplitude

= fathometer P and S waves
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= seismometer ROV
* hydrothermal vent pH

UNDERWATER ARCHAEOLOGY: PORT ROYAL

1. Where is Port Royal and how is it historically significant?
2. What are the primary steps in archaeology and why is every step so important to follow?
3. How is SONAR used to help locate shipwrecks — what else can sonar detect underwater?

4. How do archaeologists find deep-water wrecks? Why are these wrecks usually found more intact
than other wrecks found in shallower waters?

Glossary: Words to Know

= archaeology buoyancy

= artifact lift bag

= survey Side-scan SONAR
= excavation anomaly

= conservation

= liquefaction

Resources

Deep Sea Drilling/Core sampling Sites:

1.

Joint Oceanographic Institution — http://www.joinscience.org
A consortium of 20 premier oceanographic research institutions serving the U.S. scientific community by
leading large-scale, global research programs in scientific ocean drilling and ocean observing.

Integrated Ocean Drilling Program (IODP) — http://www.oceandrilling.org
International research program that explores the structure and history of the earth recorded by the rocks and
sediment of the sea floor.

The Lamont-Doherty Earth Observatory at Columbia University -
http://www.ldeo.columbia.edu/CORE REPOSITORY/RHP1.html Lamont-Doherty Deep-Sea Sample
Repository. Data and general information on sediment and rocks from beneath the ocean floor. Also
contains information for many additional earth science links, convection, forams, etc.

Project Pl: LOTTI, RAMONA (RUSTY)

ROV Sites:

1.

SERPENT (scientific:and environmental ROV partnership using existing industrial technology) —
httpi#/www-soc.soton.ac:uk/GDD/serpent/

Using:cutting edge ROV-technology and data more accessible to the world’s science community in order to
share knowledge and progressive deep-sea research
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2. NOAA'’s Undersea Research Center at the University of North Carolina —
http://www.uncw.edu/nurc/systems/rov.htm
An excellent site for general information pertaining to ROV’s. Contains a fact sheet describing components
to an ROV, principle applications, advantages/disadvantages for undersea research.

3. Marine Technology Society’s ROV committee website — http://www.rov.org/info.cfm

4. Visit our friends at MBARI (Monterey bay Aquarium Research Institute). They conduct some of the most
cutting edge marine research in the world off the Monterey canyon. — www.mbari.org
Hydrothermal Vent Sites:

1. http://www.botos.com/marine/vent01.html
Great links and background information for those teaching about these extreme environments

2. NOAA’s video clip and vents program website — http://www.pmel.noaa.gov/vents/geiology/video.html

Earthquakes/Volcanoes/Landslides/Coastal Storms and Tsunami Information:

USGS is the winner for an overall excellent, informative, website.
Earthquake information - http://earthquake.usgs.gov

Volcano information - http://volcanoes.usgs.gov

Landslide information - http://landslides.usgs.gov

Coastal storms and Tsunami information - http://marine.usgs.gov

Foraminifera Information:

1. A very informative website on fossil records, life history and ecology, systematic, and morphology of forams.
Nice visuals with clearly stated information. http://www.ucmp.berkeley.edu/foram/foraminintro.html

2. Another wonderful site is http://www.ucl.ac.uk/GeolSci/micropal/foram.html

Underwater Archaeology Information:

1. INA is the premier nautical archaeology institute and graduate program in the US. There are many great
links to other project sites, including Port Royal - www.ina.tamu.edu

2. Society for Historical Archaeology has an underwater section as well as other good links in general —
www.sha.org

3. To follow up on Robert Ballard’s deep sea explorations, go to his Institute for Exploration at Mystic Aquarium
— www:mysticaquarium.org
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