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ABOTTOWNMBO Research Project Summa
By Jeff Graham

Benthic Observatory and Technology Testbed On the Mid Shétiderstanding

Processes (BOTTOMBSBP) is a collaborative research projanter the direction dbr.
William Savidge at Skidaway Institute of Oceanography (SklO). It is a long term study of
the interaction between the ocean floor and the water column interface. The key is to
follow the cycling of carbon between the biotic and abiotic factors that help to cycle
carbon from the permeable ocean floor to the water above it and back and to determine
how the geological makeup of the seabed impacts that cycle.

BOTTOMST UP is using a threpronged approach to understand the benthic processes
of the South Atlantic Bjht (SAB):
1. Continuous surface sampling of wind speed and direction.
2. Continuous sampling of water temperature, salinity, and turbidity.
3. Occasional sampling of biotic activity

As we know, the ocean is a tremendous carboxide sink at the atmosphere and ocean
surface but the cycling between the ocean floor and the water column interface is less
understood. BOTTOMSEUP is a research project that will put in place long term
sensoring equipment on the ocean floor that wifistantly gather, salinity, current

direction and speed, conductivity, temperature, depth, chlorophyll levels, and other data
at the midshelf of the (SAB). The SAB is the area formed by the indentation along the
southeastern coast between Florida andiNG#rolina. The research sight for
BOTTOMSUP is located approximately 50 km offshore near R2, a naval navigational
tower that has an existing, sustained power supply, located in 27 m of watetebong
sustained data gathering instruments are locateshdmelow the tower and periodic
expeditions of the AR/V Savannaho research s
instrumentation that will gather biogeological data from the ocean floor.

Much of the data recovered will be in the form of quantifysediment size to help
determine the impact that the permeability of the ocean floor has on carbon cycling. To
do this, periodic research missions will collect core samples of the seabed to determine
sediment size, biologic activity, and photo respiratiate. Surface, midepth, and

bottom plankton tows will also be made to quantify biological activity throughout the
seasons. This data will help scientists to understand this very dynamic but little known
ecosystem.

In an effort to include an educatidrm@mponent to this research project, Karen Moyd

and myself were given the opportunity to work closely withBElt. Savidge and his team

of scientists to develop | essons UPRPab rel ate
Five teacher¢from across Georgiand South Carolina gathered to create and test the

activities in this curriculum. Our desire is for you to be able to complete these activities

with your students with a minimum of teacher preparation and a maximum of student

engagement.



Dr. William Savidge

As the lead scientist, Dr. Savidge,
began his desir® understand the
natural resources of the earth at tt
mere age of five. His passion
progressed as an undergraduate i
summer classes at Duke Marine
Lab. He believes that the most
impressive oceanic discovery
includes his appreciation of the
magnitudeof the anthropogenic
influence on the function of the
ocean. He predicts that we will
continue to develop our
understanding of how climate
change and overexploitation of foc
webs will manipulate how the
oceans work. We will have a bettt
sense of whahbse changes will
look like and how they will affect
human populations and the global
ecosystem. It is his desire to see
students using and judging
evidence, inferring trendsom
guantitative data, and generally
developing the mental habits that
scientiss must use continuously to
understand the world.




Page #

Tile

Description

5 How Far does the Carbon Flow? Biogeochemical cycles: Web Quest
10 Benthic Retrieval R.O.V. Design and construct a remote operatir
vehicle that retrieves washers: Inquiry [
13 From the Bottonto the Top Design and construct a sled that gathe
sediment and biologicals: Inquiry lab
16 Interview an Oceanographer Web interview
21 Carbon in the Column Plankton towing and counting: Field lal
25 Core Sampling in Aquatic Actual core sampling: Field Lab
Ecosystems
28 What does an Oceanographer dq Careers in Marine biology: Web Quest g
poster production
30 Conductivity of Salt Water Electrolysis (Fresh Water versus Salt
Water): Lab or Demo
34 Plankton Activity Lab Collecting and counting specimens (nig
versus day): Field lab
36 Marine Science Equipment Activity Oceanic research equipment:
Group/individual seat activity
72 You Donodot Al way Design a ship with a mission:
Need! Whole classimall group activity
74 The APl aino Abyssal floor model: Handsn lab
78 Five Flavor Life Saver Layering water due to salinity/density
differences: handen lab
82 Core Sampling Simulation Coring from a teacher made sample:
Handson Lab
86 Build a Glider Neutral buoyancy glider construction:

Inquiry Lab




How Far does the Carbon Flow?
By: Karen Moyd
In collaboration with the BOTTOMBp research project.

Grade Level: 912

Georgia Performance StandardsSEV1

National Standards: Content Standard A and D

Type of activity: WebQuest

Focus Questions:How is carbon transferred through the five basic cycles of our earth?

Objectives:

1. Identify the elements/processes in each of the following cyclson, nitrogen,
phosphorus, sulfur, and water/hydrological.

2. Contrast and compare the elements /processes of each cycle to one another and
identify the common parts.

3. Analyze how the carbon of organisms interact with the biosphere as part of the flow in
the biogeochemical cycles (carbon, nitrogen, phosphorus, sulfur, and water
cycles).

4. Recognize particulgroblems that humans are experiencing due to human
interference with the cycles.

Materials:
e Poster paper
e Marker
e Construction paper
e Conputer internet

Key Words:
The Vocabulary/@emical formulas needed for weli€3t:

(HCGOg) Fertilizers
(NH,) Fish Kills

(NOy) Fossil Fuels
(NO3) Global climate
Acid Global warming
Animals H20

ATP H,S

Bacteria H,SO,



Biogeochemical Cycles
Biosphere

C

CaCQ

CHsSCH;

Classification

CO

Communities
Dinoflagellates

DNA

Dynamic Equilibrium
Economy

Ecosystems
Environmental Concerns
Eutrophication
Evaporation
Evolutionary Changes
Feedback Mechanisms

Background Information/Web Resources:
e Carbon Cycle:http://www.cotf.edu/ete/modules/carbon/efcarbon.html

¢ Nitrogen Cycle: http://www.eoearth.org/article/Marine_nitrogen_cyated

¢ Nitrogen and Water Cyek:
http://www.eoearth.org/article/Marine_nitrogen_cycle

e Phosphorus Cycle:

HNO;
Invertebrate
N>

NO;

Ozone
Photosynthesis
Phytoplankton
Plants
Pollution
Populations
Precipitation
Protein
Respiration
Run-off
Shellfish

SO,

Toxic blooms
Transpiration
Volcanoes

http://www.lcusd.net/Ichs/mewoldsen/4/4 _Phospkofiycle.ppt#13

e Sulfur Cycle:

http://www.soils.wisc.edu/soils/courses/451/20b.%20Global%20S%20cycle.ppt#

10

e Toxic Tides: http://findarticles.com/p/articles/mi_m21200/is_/ai_19897506

Procedure/Observations:

1. Each student of a team of five using internet resources will research one of the five
cycles: carbon, nitrogen, phosphorous, sulfamd water. As they gather their
information they will produce a display board which explains the cycle assigned. As

t he

a ticket

out

of

door

complete the formative assessment. (See Appendix 1.

2. Each team will review the five completed visual displays contrasting and comparing
the elements and processes found within each cycle. Each person will be assigned a

on

t his

designated colored marker for their cyctarbon = blue, nitrogen = green,

6

day,

stud


http://www.cotf.edu/ete/modules/carbon/efcarbon.html
http://www.eoearth.org/article/Marine_nitrogen_cycle
http://www.eoearth.org/article/Marine_nitrogen_cycle
http://www.lcusd.net/lchs/mewoldsen/4/4_Phosphorus_Cycle.ppt#13
http://www.soils.wisc.edu/soils/courses/451/20b.%20Global%20S%20cycle.ppt#10
http://www.soils.wisc.edu/soils/courses/451/20b.%20Global%20S%20cycle.ppt#10
http://findarticles.com/p/articles/mi_m1200/is_/ai_19897506

phosphoras = purple, sulfur = yellow, and water/hydrological = red. Students will
approach each of the teams posters and circle the common items in the color
assigned.

3. Individually students will record the findings of the group on the semantic feature
analysis gd provided. (See Appendix 2.)

Conclusion:
In a 3 paragraph essay, students will evaluate their grid following a class discussion on:
e The common factors found in all five cycles
e How carbon (animal/plant life) interacts in the ocean/land to aide imahsfer
of elements through cycling

e How human interference disrupts the nature flow of carbon throughout our earth



Appendix 1

Name Date

Formative Assessment for Biogeoamical Cycles Activity

Directions: For each of the following cycles, provitleo facts usingcomplete
sentenceghat you and your partners have discovered through your discussion. Please
turn this inbefore you ext today.

1) Hydrological Cycle:

a.

b.

2) Carbon Cycle:

a.

b.

3) Nitrogen Cycle:

a.

b.

4) Phosphorus Cycle:

a.

b.

5) Sulfur Cycle:

a.

b.




Appendix 2
Semantic Feature Analysis Grid for Biogeochemical Cyes

Features Hydrological | Carbon Nitrogen | Phosphorous
Cycle Cycle Cycle Cycle

Chemicals/Terms

(HCG;)

(NHy)

(NGy)

(NGg)

Acid

Animals

ATP

Bacteria

C

CaCQ

CHsSCH;

CO,

DNA

Eutrophication

Evaporation

Fertilizer

Fossil Fuels

Global climate

H,0O

H,S

HoSOy

HNO3

N»

N.O

O,

Photosynthesis

Phytoplankton

Plants

Precipitation

Protin

Respiration

Run-off

SG

Toxic Blooms

Transpiration

Volcanoes




Benthic Retrieval Using a Remotely Operated Vehicle
Original Activity By Karen Moyd adapted bpan Genrich
In collaboration with the BOTTOMS UP &&arch Project

Grade Level: 9-12

Georgia Performance StandardsSCSh3 a, b, ¢, d, e, f; SCSh4 a, ¢
National Standards: Content Standard A and E

Type of activity: Lab

Focus Questions:How are the ocean depths explored?

Objectives: Students will:
1. Design and create a remotely operated vehicle (ROV) that will be able to
accomplish specified tasks.

Materials:

A Battery driven electric motors (available at hobby shops)
Plastic propellers (1 per motor)

Electrical tape

St yr of o a nthodbiodegadable)s 6
2 strand wire

Alligator clips

9 volt batteries

Magnetic hooks

6-100 PVC pieces

plastic coat hangers

Pipe cleaners

scissors

Large trash can

Metal washers

Hot glue

Swimmingpool (Optiona)

DD D D D D D D >

Key words:
Hydraulics
Magnetometer
Manipul&or
Remotely operated underwater vehicles (ROV)
Sonar
Neutral buoyancy

10



Background Information:

Remotely operated underwater vehicles (ROVis the common accepted name for

tethered underwater robots in the offshore industry. ROVs are unoccupied, highly

maneuverable and operated by a person aboard a vessel. They are linked to the ship by a

tether, a group of cables that carry electrical power, video and data signals back and forth

between the operator and the vehicle. High power applications will afegrydraulics

in addition to electrical cabling. Most ROVs are equipped with at least a video camera

and |ights. Additional equi pment i s commonly
These may includsonar, magnetometer a still camera, eanipulator or cutting arm,

water samplers, and instruments that measure water clarity, light penetration and
temperature. Oceanographers use ROVGO6s to exp
allows scientists to safely, and with relatively little expense, exploean ecosystems

otherwise not accessible to humans. An appropriate example is the discovery of the

ATi tani co by [Neutral uoylareyistachigved whenrthe ROV floats

just beneath the surface without sinking.

Procedure:

In this activityst udent s wi l |l wuse an assdativihent of mat
able toretrieve washers from the bottom of the large trashl€arswimming poolis

available, thatvorks very welland will allowmore than one group to use their ROV at a

time.

1. Using the motor, electrical tape, propeller, plastic washer and hot glue, attach the
propeller to the motor.
a) Start by wrapping the shaft with electrical tape until the plastic washer fits
tightly over it.
b) Apply hot glue to the washer and attach the plep.

2. Carefully strip the insulation from the wires with a knife and attach one wire to
each of the terminals on the motor.
a) Attach an alligator clip to the other end of each wire.
b) Test the motor and connections by attaching the clips to the battery.
c) Reversethe wires on the battery to run the motor in the other direction.

3. Attach the motor to the coat hanger or PVC and begin designing your ROV!
4. Be sure to attach the magnetic hook in order to retrieve the washers.

a) Add Styrofoan peanuts to increase buogg. Other materialsray be
added in order to achieve neutral buoyancy.

11



Observations: Students should answer the following questions.

1. How did your ROV perform?

2. What difficulties did you encounter?

3. What was the most successful design?
Conclusions:
Combine your experience in this activity with internet research to write a one page paper
on ahow the ROVs can be used to explore the ocean depths. Incladets of
practicalapplicationdor this technology. Be sure to include specific desigasdand

difficulties. Discuss other ways your ROV could be used.

Extensions:This activity works very well as a competition! Have students challenge
their classmates to see who can collect the most washers in a given period of time.

12



From the Bottom to the Top
Original Activity by Karen Moyd adapteg/tDan Genrich
In collaboration with the BOTTOMS UP Research Project

Grade Level: 912
Georgia Performance StandardsSCSh2 a, b, c; SB3 a, b, c, d
National Standards: Content Sindard A and C

Type of activity: Lab

Focus Questions:How do marine scientists collect samples of the organisms living on
theocean floo?

Objectives: The students will.
1. Design and build their own sampling sled like the ones researchistserse for
benthic sediment/biological retrieval.
2. Investigate how marine scientists sample the organisms on the ocean floor.
3. ldentify the problems facing the scientists in designing and deploying a successful
sampling mission.

Materials:
For ocean, bastom and miscellaneous organisms

A Shallow water proof bin (I.E. under the bed storage bin)
A Sand
A Corkscrew (tricolor), bowtie and shell pastas
A Rice
A Raw black eyed peas
A Elbow macaroni
A Small plastic beads
A Blue food coloring or dark colored dye
For O $uggested list]
A Plastic putty knives
A Pipe cleaners
A PVC pipe
A Assorted small plastic cups
A Plastic bottles
A Yarn or string
A Rubber bands
A Zinc washers( for weight)
A Electrical tape
A Other assorted materials.

13



Key Words

Benthic Seine net
Cast net Towing Dredye or Sled
Demersal Trawling net

Plankton net
Background Information:

Obtaining samples of the organisms in a marine habitat is crucial to an understanding of
that habitat and the conditions that govern life there. There is no shortage of means to
gaher these samples in shallow wafnlawling nets, seine nets, plankton netand

evencast netscan be used for specimen collection purposes. Deeper water, anything
more than 15 meters, makes most of these tools less than idealing dredgeor sled

allows the scientist to sample thenthic anddemersalorganisms in a given marine

habitat. These are pulled behind a boat or dragged across the bottom, capturing any
organisms along its path. These sampling devices, like many pieces of marine science
equpment, are often designed and built by the scientists themselves to meet the demands
of a specific mission. In this activity, students will design, build and use their own towing

dredges to sample the 6organi smgytheirn t he 06 ma
classmates. The basic design would need to i
scoop along the bottom and some sort of &ébin

dredge moves along and while it is returning to the surface. Other catsidewould
include sufficient weight to break the surface of the sand and the dredge being at the
proper angle to scoop a sample from the bottom.

Procedure:

1. Divide the class into an even number of groups-éfsdudents.
2. Designate “2 of thesegroupssa 6 A6 and the other groups as
3. Have groups O6AOG create a marine floor Oha
bottom with sand and populate the ocean floor with the pasta, rice, beads and etc.
representing various organisms. Students will create fokdgter identification
of the organisms that they distribute at the bottom, and throughout the water
column. Students will provide a rationale for their distribution. Example; green
pasta represents marine algae and would be found in areas exposeigd. su
Small beads might represent fish as they often float at various levels in the water
column in much the same way that fish do.

4. The O6A06 groups then add water to the bin
the oOoOmari ne f | oo rildhewatedisinedripopatiuec ol ori ng unt
5.1l nstruct the 6B06 students to design and b
bottom.

6. The group 6BO6 design team will use their
the 6ocean floord by dralgpgomng it across t

7. A sampling mission is not complete until the sled is out of the water. Students
doing the sampling will then use the key to identify and sort the organisms.

14



Observations:

1. Did your sled design work as intended?

2. What difficulties did you etounter?

3. Use the use the student made ketatmnomically identify the organisms in your
sample and list what you know about the characteristics of those organisms,
describe the conditions that exist on the ocean floor of the area that you sampled.

4. How many of each organism did you collect?

Conclusions:
In a 23 paragraph essay explain how marine scientists collect samples of living
organisms from the ocean floor. Describe the difficulties you experienced with your

design and explain how real magiacientists face the same and other challenges as they
design full scale equipment for actual oceanic research.

15



Interview an Oceanographer
By Karen Moyd and adapted by Scott Thompson
In conjunction with BOTTOMS UP Research Projec

Grade Level: 9-12

Georgia Performance Standards: SCShla, b, ¢c; SCSh7 a, b, ¢, d; SCSh8 a, b, ¢, d, e

National Standards: Content Standard A

Type of Activity: Computerbased

Focus Questions:

1. What can you learn about science and the stuttyeobceans from a working
oceanographer?

2. How does this affect your interest in oceans and oceanography?

Objectives: The students will investigate:

The factors have drawn people to scientific study.

The rewards to be found in the study of oceans.

The dawbacks or difficulties in pursuing a scientific career.

The difficulties encountered by a working oceanographer.

The importance of devoting time, energy, and passion in the study of the ocean.
Careers in oceanography.

oOuhAWNE

Materials:

Internet and -enal access

Key Words:
skills work day
interest salary

educational background research science

Sample Interviews

Below are interviews conducted with oceanographers at the Skidaway Institute of
Oceanography near Savannah, Georgia. The templat® pedwides you with questions

that you might ask an oceanographer. Use this as a guide. You may create your own
guestions depending on your interest; however, these must be approved by your teacher
before contacting the scientists. Before you contact yoentist, conduct research on
careers in oceanography so that you can form and ask good questions. Use the websites

in AWeb Resourceso below to guide your resea

16



Name: Dana K. Savidg

Discipline: Physical Oceanography

3. Educational Background/ Cettifications
Degree:BA physics (math minor), Hanover
College, Hanover InMS geophysical
sciences, Ga. Tech, Atlanta GD marine
sciences, UNC, Chapel Hill, NC

4. Main Research topic/field :Coastal physical
oceamgraphy

5. Present Occupational Position Assistant

Professor

A

6. Years of experience 5 years in present position, 11 years since PhD, 21 years in
oceanography research

7. When did you decide to make research science your vocat®uring masters
degree thesiwork

8. What shaped your decision to enter the oceanographic fiekd Interesting work,
goodpeople

9. Summarize your impact in marine/oceanic research | have highlighted important
crossshelf transport pathways in the coastal ocean, and furthered the ogsodaint
new observational techniques.

10.What have you experienced/seen over the past 20 years to be the most
exciting/important in oceanic studies/discoveries®lany new discoveries have
been exciting the most important features of the exnd field of oceanography
are 1) the development of new observational methods (autarsovedicles, HF
radar, excitinghew bio and chem. sensors), and 2) expanding computing kagsbi
with decreasing physicaize.

11.What do you predict for the near future (10 years) in for oceaniaevelations? |
am a scientist, not a fortune teller. | expect our continuously imgodservational
and modeling capabilities to reveal increasing levels of complexity and many
surprises.

12.What is your personal favorite portion of marine inquiry? | enjoy experiment
planning and data analysis more than any other component of my work.

13. How would you like to see your research content/methods be utilized in
the current public educational system? Depends on the grade level. FoBK
using data to describe variability in the world would be good: seasonal heating and
cooling, spatial changes in salinity due to variability in sources of freshwater.- For 7
12, beginningo understand what forces and force variability control the spatial and
temporal variability would be good.

14. email dana.savidge@skio.usg.edu

17



. Name Charles Robertson Atlanta GA

. Discipline: Microbiology Access to Oceanography

Educational Background/Certifications/Degree

University of Washington, Biology BS, Masters

Degree in Microbiology

4. Main Research topic/field Biological Oceanography:
Optical Oceanography subtopic, Color in the ocean,
measurements and the comsences of turbidity and
how it affects the phytoplankton and benthic community

5. Present Occupational Position Deep sea exploration,

Benthic ecology, has been in Alvin 2500 feet in 1999.

Nutrient chemistry/waste @mmonification.

wWN R

. Years of experence since 1982
When did you decide to make research science your

~N o

10.

vocation? At 7 years old he wanted to be a garbage

man so he could ride on backs of trucks. nrhis Uncle Bill, a geologisgave him a

technical report when the Alvin was impaledagword fish. ThiinterestedCharles at 7

years old as he and his uncle were photographed for a picture in the newspaper while eating
the fish that speared it. At 12 he wrote asking for the blueprints and they sent them to him.
They then invited hinto ride on the Alvin. Thanks to Uncle Bill, Charles now has the prized
shrunken Styrofoam cup from his journey on the Alvin. Quantitative analysis has always
excited him.

What shaped your decision to enter the oceanographic fiekdVith his high writing

ability, Charles is a natural in competing for NSF funds. Due to his family background he
has always been surrounded by inquisitive individuals.

Summarize your impact in marine/oceanic researchHe works fundamentally in research
that is applicable tche world in general. He also helps with the SABSOON projects and
UGA. This is pure research which could help Japan as they study continental shelf/benthic
primary production. Previously we have thought that light did not penetrate the ocean floor,
but we now have found differently.

What have you experienced/seen over the past 20 years to be the most

exciting/important in oceanic studies/discoveriesHydrothermal vents 1977,
chemosynthesis, discovery 30 years ago that copepods acquire food by aptatilhg their

own current to attract a meal and in turn can differentiate between nutrient quality for
selection

11.What do you predict for the near future (10 years) in for oceanic revelations?

Understanding Biogeochemical cycles completely, Glolaaiing research expanded to
placing Wallace Tracers in the Oceanic Conveyor Belt, the ability to control the weather, fine
tuning fisheries, recognizing that oil spills are a fate of life.

12.What is your personal favorite portion of marine inquiry? A particular species of

13.

14.

phytoplankton which appears as egg drop soup. At a depth of 27 meters, Jim Nelson isolated
Phaeocystis globog#&obertsonii). DNA testing confirmed it. It only occurs once very 15

years. Uniquely, they wait on favorable condigon

How would you like to see your research content/methods be utilized in the current

public educational system? Any real time data usage would greatly enhance the excitement

of the field.

email: Charles.robertson@skio.usg.edu

18



StudentProcedure:

1. Usethesuggested other web resourcestact to find information about an
oceanographer.

2. Compose an introduction letter and contact the scientistnbgile

3. Introduce yourself by name, school, and the course you are taking.

4. Describe this assignment aexiplain your purpose for contacting them.

5. Ask politely if they would take time to respond to your questions about their work
as an oceanographer.

6. Send them the questionna{gppendix 1) and ask if they would fill it out.

Conclusions:Write a narrativdiography of the scientist you have chosen to investigate.
Use information you have obtained about this individual from websites along with the
responses ttheinterview questions. Write this using your own words, complete
sentences, explanations, exanspknd appropriate vocabulary to address the following
guestions:

1. Who is this person? Describe the following:
a. Where does he or she work?
b. What are his or her areas of interest or research?
c. What skills are necessary to perform the job?
What factors ledhis individual to pursue a career in oceanography?
What are the benefits and drawbacks of the job?
What questions are they investigating?
Finally, include a reflection of your own feetjs by addressing the following
questions:
a. How did this assignmenthange your perceptions of careers in
oceanography?
b. How did this assignment change your perceptions of the importance of the
worl ddos oceans?

akown

Web Resources:

Women Oceanographers.orbttp://www.womenocanographers.org/

Ask a Scientist http://whale.wheelock.edu/whalersuff/ ASK_SCI.html

Ask a Marine Scientisthttp://oceanlink.island.net/biodiversity/ask/ask.html
ScienceStuff. NETwork http://www.sciencestuff.net/ask/

19


http://www.womenoceanographers.org/
http://whale.wheelock.edu/whalenet-stuff/ASK_SCI.html
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http://www.sciencestuff.net/ask/

Appendix |

Sample Questions for an Interview with aResearch Scientist

1. Name of scienit:

2. What is your field in oceanography?

3. What is your educational background?

4. What is your main research topic?

5. What is your present position?

6. How long have your worked in your field?

7. When and what made you decide you decide to make reseauhesgour vocation?

8. What do you feel are your most important contributions to oceanographic research?

9. What do you think are the most exciting/important discoveries in oceanography since
you began your studies?

10.What do you think are the most pressimgljpems related to the oceans?

11.What do you like best about working as an oceanographer?

12.What is the toughest part of being an oceanographer?
13.Do you think it is important that educators use your research in schools? Explain.
14.What would you tell goung person to convince them that oceanography is a

worthwhile career?

15.Do you have any questions to ask me?

20



Counting Plankton Lab, a Quantitative Study

ACarbon in the Col umno
By: Ann M. Middleton
In collaboration with the BOTTOMBP Research Riject

Grade Level: 912

Georgia Performance Standards:SB 3a; SB 4a; SO 2d; SEV 1b, 1d, 2d, 3a, 3d
National Standards: Content Standard A, C, D
Type of activity: Lab

Focus Question: How can we count the number of plankton in the water column?
Objectives: The student will be able to:

1. Count a sample of plankton on a microscope slide.

2. ldentify available plankton on a prepared slide by utilizing an available reference

key.

3. Extrapolate a population study of plankton from a limited counpe€ific plankton
utilizing a grid counting mechanism.

Materials:
Preserved specimen of Plankton sample Droppers
Microscope slides Cover slips with grid markings

Compound microscope
Reference key for Phytoplankton (see web resources)
Referene key for Zooplankton (see web resources)

Key Words:
Phytoplankton
Diatom
Zooplankton
Flagella

Cilia
Autotrophic
Heterotrophic
Photosynthesis
carbon fixation
chlorophyl
detritus

wet mount slide
plankton tow
fresh plankton
preserved plankton
detritus
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Background Information: Plankton is a term used to describe the small microscopic
plants and animals that float in the water. Plankton lives as deep as the light can
penetrate.Phytoplankton is autotrophic, utilizing chlorophyll to produce food and
lives rear the surface of the watdPhytoplankton has adaptive features that help them
stay near the surface, such as oil droplets, and spines for increased surface area, along
with silicon like shells.Zooplankton feed onphytoplankton and will consequently
travel to the surfaceZooplankton may havelagella andcilia to help with mobility.
Carbon fixation happens when carbon is fixed into glucose duringtiwosynthetic
process by the plankton and used in the formation of protective shells of mangeof the
microscopic organisms. Deceag#dnkton forms part of thaletritus which settleso

the ocean floorA plankton tow is a net used to collect plankton in the water column.
Once collectedplankton is then washed and filtered into collection jars whieneay be
preserved for future study. Livingankton may also be microscopically observed by
making awet mount slide

Procedure:

1. Make a wet mount of a samplemeserved plankton use a grid cover slip (the
grid cover slip is made by scratchinglastic cover slip into 30 even squares using
probe and a straight edge) and view under low power.

2. Using a reference key f@hytoplankton andzooplankton, list and diagram the
various organisms that you find in your sample.

3. Using low or medium power, ntatdically move your slide from left to right on the
microscope stage. Count each typglahkton in each grid as you go. Document
your findings in the table.

4. Make a second wet mount sample of preserved plankton, identify, view and count
your planktonin this slide.

Observations:

1. On a plain sheet of paper, sketch and identify the plankton you observe on two separate
slides.

2. Createa tablesimilar tothe one below (addr deletdines as needed):

Identity of Plankton Number on slide 1 Number on slide 2
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Conclusions:
In your own words and in paragraph form describe how scientists count the abundance of
plankton in the water column.

Web resources:

www.marine.usf.edu/pjocean/packets/f97plank_id.pdf
http://cfb.unh.edu/cfbkey/html/begin.html

http://www chbr.noaa.gov/pmn/downloads/IDSheet_Main.pdf
http://www.chbr.noaa.gov/pmn/downloads/IDSheet_Additional.pdf
http://www.chbr.noaa.gov/pmn/downloads/IDsheet_CommonPhytoKey.pdf
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For the Teacher
How to Collect Plankton samples

Procedure for collecting Plankton samples

The teacher will need a plankton net (if the teacher does not have plankton net, a net can
be made with nylon stocking attachedatoound hoop) with an attached jar (a mason jar

is good). Go to the aquatic area, either fresh water or sea water. From the shore, pier or
dock, drop the plankton net in the water, let the current carry the collection jar away from
the mouth of the netlf there is no current, walk the net back and forth. If there is a
current, leave the net in the water for 10 minutes or so. Pull up the net, squeezing out
excess water. Do not dump the collection jar. This contains the plankton organisms.
Unscrew jaifrom plankton net and transport it to your lab. If you are not going to use

the sample within 24 hours, then you will need to preserve the sample by adding 250 ml
of isopropyl alcohol.

To make the wet mount slide, extract the specimens from the fay aigipette. Place a

drop on the slide and place the cover slip over it and observe the slide using a compound
microscope. You can also observe plankton by placing several drops into a petri dish
(must use a dissecting microscope if you use the pstr) di

f you are u
I t

ng a |live sample and want
owo onto S

I S i
S he | i de.
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Core Sampling in an Aquatic Habitat
By Scott Thompson
In collaboration with the BOTTOMS UP Research Project

Grade Level:971 12

Georgia Performance StandardsSES le, SC 7a, S6E5 fand h, SO 1d
National Standards: Content Standard E

Type of Activity: Lab/Data Analysis

Focus questions:
1. What is the physical nature of sediments found in aquatic ecosystems such as
ponds, estuaries, and the ocean floor?
2. How many living things are found in these sediments?
3. How do the abiotic conditions present in these sediments affect the biotic factors
found there?

Objectives The student will:
1. Describe the physical structuresg#diment cores taken from aquatic habitats.
2. Compute and compare the ratio of autotrophs to heterotrophs in a benthic sample.
3. Compare observed ratios to those computed by classmates to check reliability in
observations and ratios.

Materials:
e Soil sampér or 5 cm x 30 cm clear PVC scr®apped at one end
e White enamel tray or Styrofoam plate for each student group
e Stereo microscope
e Petri dishes
Key Words:
Sedimentation compaction cementation
Density Detritus
Biogeochemical cycles radionetric dating

Background Information:

Solid particles of sand, soil, and dust are constantly carried by wind, water, and ice to
ponds, lakes, and the ocean. Once deposited, this is kn®sediagentation Layers of
sediment accumulate over time to pravidues to the history, interactions, and overall

health of both local and global ecosystems. These sediments are collected from rainwater
runoff, streams, rivers, the air, and even the living things that live in the water. Sediments
may also form througthe physical and chemical processes that occur in the formation of
rock features such as limestone deposits that make up many parts of North America. The
physical structure of these sediment layers and the organisms they contain can tell us
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much about whahas come before in terms of weather and climate. They can also tell us
about the more recent influenceshaimansand pollution.

Sediment cores are collected using a coring tool. These tools range from simple hand
held tools that might be plunged irttee bed of a pond or estuary to 1200 kg core
samples launched from ships to study the sea.flthe idea is the same in alForce a

tube into the sediment and collect the dirt and living things that live in it.

For example, scientists at the Skidavirastitute of Oceanography near Savannah are
sampling sediment off the Georgia coast to determine what role the deep ocean plays in
the development of continental shelf ecosystems. What goes on at the continental shelf
gives clues to the overall state afr@lobal ocean as well axdications ofhuman

influences.

By sampling the sediment layers in a body of water nearymmucan contribute to the
knowledge of important living and nonliving factors that make up that ecosystem. You
may also be able to da#he environmental impacts and the effects they have on these
ecosystems.

Procedure

Collect core sample(s)Depending on location and availability, collect core samples

from nearby aquatic habitats. These may be marine estuaries or local fresh water

ponds.

1. Plungethe core sampler into sediments in a pond or estuary. If you use your
home made core sampler, screw the cap on the top to create a vacuum.

Caution: you will get wet and muddy in this endeavor.

2. Gently remove the sampler so that sedimegnsain intact. This may take some
practice.

3. Place the sampler with sediment oatibay and secure the bottom with a
sandwich bag and rubber band. Bring back to the classroom.

Observations:

Process the sample:

e Remove the screwap from the sampig device.

¢ Gently slice off sections of the sample into Petri dishestynofoamplatesand
give one sample to each student group

e Students can observe these using the stereomicroscopes. As they observe the
samples, have them answer the following qoesti

1. What is living and what is not? Sketch both living and nonliving things in
your sample.
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2. Estimate the approximate size of sediment grains. Do you consider these
particles to be small, medium, or large particles?

3. Classify the living things as autofhs or heterotrophs.

4. Count the autotrophs and heterotrophs. Compute a ratio to share with your
classmates.

5. Describe the physical size of the particles in the core sample. Are they all
the same size or do the particles differ in size?

6. If your ratio of aitotrophs to heterotrophs is high (a large number of
autotrophs), what factors contribute to their survival?

7. If the ratio of autotrophs to heterotrophs is low, what do you think forms
the basis for the trophic interactions in this habitat?

Conclusions:

Research th&/eb Resourcelselowandwrite at least 2 paragraphsummary explaining
the physical nature of sediments found in aquatic ecosystems and the amount of living
things found there. Explain how abiotic conditions present affect the biattossfa

found in those sediments.

Web Resources:

e http://www.fags.org/abstracts/Bagicalsciences/Evaluatienf-aquatie
sedimerdmicrocosmandtheir-usein-assessingossibleeffect®f-introduced
mi.html

e http://www.pubmedcentral.nih.gov/articlerender.fayitid=195583

e http://www.scionline.org/index.php/Land_Use,_ Erosion,_and_Sedimentation_in_
Aquatic_Ecosystemstaws_and_Science_in_the Crdssrs

e http://www.nwri.ca/factsheets/aetitmpacte.html

Extension:
If possible, collect datanthe levels of oxygen, carbon dioxide, and pH in the water
alove these sediments. These variables are strongly affected by the physical conditions in

the water such as depth, turbidity, and temperature. Relate the types of living things in
your habitat to these conditions.
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What Does an Oceanographer Do?
By Scott Thompson
In conjunction with BOTTOMS UP Research Project

Grade Level: 971 12

Georgia Performance StandardsSCSh lec; SCSh7 a&; SCSh 84

National Standards: Content Standard A

Type of Activity: WebQuest

Focus Question:
1. Whatare thetypes d oceanography careers?

2.

How dooceargraphers spend their tifhe

Objectives- The students will

1.
2.

3.
4.

Investigate and describe specific careers in oceanography.

Link the skills necessary to the tasks performed in different fields of
oceanography.

Interview anoceanographer bymail.

Create a Help Wanted advertisement / profile for a specific type of oceanographer

for a specific oceanographic institute, university, or aquarium.

Materials:
Internet access

Key Words
Oceanography physical oceanography
Marine geology chemical oceanography
Coastal geology seismology
Procedure:
1. Branches of oceanography.

Visit the Website iBeaaGognaphNgpbi ae
http://www.marinecareers.net/field_oceanographyiphget an overview of
oceanography careers. Then, click on the different fields of oceanograftey
|l eft side of the page and read about
read severgbprofiles of different oceanographers.
Current Research.
Then visit at least three of the websites below to find out the focus of current
research at different institutes, universities, and aquariums. Find out what
scientists are doing to study the ocean

e Woods Hole Oceanographic Institutettp://www.whoi.edu/

e Skidaway Institute of Oceanographkttp://www.skio.peachnet.edu/

e COSEE SouthEasirttp://www.coseese.ord

28

Chpee

each


http://www.marinecareers.net/field_oceanography.php
http://www.whoi.edu/
http://www.skio.peachnet.edu/
http://www.cosee-se.org/

Georgia Aquariumhttp://www.georgiaaquarium.org/

Scripps Institute of Oceanographlgttp://sio.ucsd.edu/

Monterey Bay Aquarium 8search Institutehttp://www.mbari.org/

The Hatfield Marine Science Center and the Oregon State Aquarium
http://hmsc.oregonstate.edu/

Observations:
1. Branches of Oceanomphy:
Open a Microsoft Word document. Copy and paste the information of interest to
you into your Word document. Please be sure to cite your information by copying
the web address above your pasted information. This will help you to write your
own Help Wanted poster.

2. Current Research:
Once again, copy and paste information about current research topics from the
website. Somethingto keepinmind f you donét understand w
talking about, the information is probably not particularly usefo}.t® interpret
the information so that it makes sense to you. It may help to summarize the
research topics briefly in your own words.

Conclusions:
1. Use the information compiled in your Microsoft Word document to create a Help
Wanted poster for a positicas an oceanographer. This should include:
e adescriptive job title
e the skills and level of education needed to perform the job
e a detailed job description including duties to be performed
e the expected time investments including field research expeditions
e the salary range
2. In your own words explain the types of oceanographic careers and write in
narrative form using complete sentences, examples, explanations, and appropriate
vocabulary. Create a compelling and persuasive argument to attract the best
gualified candidates.

Web Resources
e Careersn Oceanographyarine Science& MarineBiology
http://ocean.peterbrueggeman.com/career.html

e Oceanography at Palomar Colldg€areers in Oceanography
http://www.palomar.edu/oceanography/links/Careers.html

¢ Interested in a career in oceanographiyf://www.oc.nps.edu/careers.html
e How can | get a job in Oceanographlp://www.whoi.edu/info/careers.html
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Conductivity of Salt Water
Original Activity byKaren Moyd adapted biyatricia DuBose
In collaboration with the BOTTOMS UP Raseh project

Grade Level: 912

Georgia Performance StandardsSP$, SPS2

National Standards: Content Standard B

Type of activity: Lab

Focus Questions:

¢ How is salinity measured by researchers?

e What is the relationship between salinity and condiiglv

Objectives: The students will:

e Explainthe relationship between conductivity and salinity in the marine

environment.

¢ |dentify methods researchers use for measuring salinity.

Observea decomposition reaction by identifying the qgiwots and reactantand
write a balanced chemical equation.

Materials for each lab station:

e 9 volt battery (use a national
brand for better results)

e 2 lengths of bare wire (provide a

for

var i
Cu)
Electrical Tape
2 test tubes
600 mL beaker
Distilled water

ety

Key Words:
Conductivity
Salinity
Electrolysis

Refractometer
Conductivity meter
density

Law of Constant Proportions
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Matches

Graduated cylinder (for
extension activity)

sea

salt

Electronic balance/triple beam
balance (for extension activity)

Refractometer (for extension
activity)
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Background Information: Measuring concentration of solutes in the marine environment

The marine environment is different from freshe@ragnvironments in that the water holds a
variety of solutes. The amount of solutes that can be dissolved in water depends upon the
temperature of the water. The amounsalutesis usually expressed aalinity or density.

Salinity is a measure of thetal number of solutes dissolved in one liter of solvent (water) and is
usually represented in parts per thousangpdr Salinity can be measured in a variety of ways.
Prior to the technological age, scientists used a known concentration of silatr aitd titrated

a sample of sea water until a white precipitate was formed. This white precipitate is silver
chloride and a scientist could then calculate the concentration of sodium chloride in the sample.
With this information the salinity could balculated as the percentage of sodium chloride in the
total concentration of solutes is always constant. This is known aswhef Constant

Proportions. This method of measuring salinity is not practical for the field research and yet
another calculatin would need to be made to determine the density. Density is the measure of
amount of mass per unit of volume and is equated to pure water having a density lof Thggm
use of fAweto methodology in the fithd d i s ofte
information needed. Many field researchers will use an instrument caldédetometer to

measure the salinity as well as the density. The refractometer is based upon physical properties
of light. When light passes through a small sample of witell be diffracted as it encounters

a medium with a different density. Therefore, light passing through the instrument will diffract
proportionally with the number of solutes (dissolved particles) and give a measure of both
salinity and density. Witthe small sample size, evaporation will happen quickly and provide a
source of error for these readings. Another source of error for this instrument would be any
particulates suspended in the water column such as sediments, plankton or detritus. These
particles would cause greater diffraction of light providing a slightly inaccurate reading. The
preferred method for the marine researchers studying the open ocean for measuring salinity is
using aconductivity meter. This meter measures the electricaigmtial of the solution. The
electrical potential is directly proportional to the amount of disassociated ions in the water
sample. Positive iong&tions) will be attracted to the negative terminal while the negative ions
(anions) will move toward the psitive terminal creating an electric current. Water without any
disassociated ions will not measure an electrical potential. This method will not be affected by
the suspended patrticles in the water column or by a variation in temperature. Paritalusati

or psuis the unit given to the value when the conductivity meter is used to measure salinity.
Researchers will also collected temperature data simultaneously in order to evaluate the density
of the water sample.

Procedure:

1. Fill beaker with 40 mL of distilled water.

2. Wrap one length of wire around each of the battery terminals. Secure with electrical
tape.

3. Label thetesttubes with a + and mark to indicate the appropriate battery terminal. Fill
the test tubes with watgplace your thumb @r the open toghen inverthetest tube in
the beaker of waterCarefully nsert the lengtfapprox. 12 inches)f coiledwire into the
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9.

test tube. Repeat for the other length of wire. Make sure the bare wires are NOT
touching.

Add salt to the beakaf water.

Allow the gases to collect until the end of the period or overnight.

Measure the length of the space above the water in each of the test tubes. Record your
observations.

Carefully remove the positive terminal test tube gently, allowing thent@tflow out

without turning the test tube completely upward.

Identify the gas created by the positive terminal by inserting a glowing wooden splint into
the opened end. If the glowing splint combust into a flame you have a positive test for
oxygen.

Now carefully remove the negative terminal test tube gently, allowing the water to flow
out without turning the test tube completely upward.

10.Identify the gas created by the negative terminal by bringing a flaming wooden splint to

the mouth of the testtub& posi ti ve result provides a
careful to not turn the test tube completely upward on the first try, you may be able to
control the gas escaping so that you may repeat the process several times. A positive
result indicates #hproduction of hydrogen.

Observations:

Space (cm) Reaction with | Identification of| Type of lon
glowing splint | gas collected

+ Test Tube

- Test Tube

PwpNPR

How does the addition of the salffect the wateim the beakerExplain.

What type of on will be moving toward the + test tube? Thiest tube?

Is the rate of gas production different on the two wires? Describe any differences.
How do the test tubes compaoeone anothefrom the beginning of the experiment to
the end?

Conclusions:

1.

2.

Is the volume of space in each test tube the same? Explain any differences you have
observed. Calculate the ratio of the tgazes.

What gas was collected in the + test tube? Provide evidence to support your choice.
Explain the source of this gas.

What gas was collected in thietest tube? Provide evidence to support your choice.
Explain the source of this gas.

How is the amount of salt in the solution related to the rate of reaction?

How do scientists use this process in monitoring the salinityaoing ecosystems?
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6. A marine science technician collected three samples from three different locations.
Conductivity was measured for each sample as it was collected and the results were as
follows:

Sample A: 3.45 mv Sample B: 7.08 mv Sample C: 5.52 mv

Onthe way back to the laboratory, the truck had to stop suddenly and the sample bottles
fell out of their ldeled racks. Could you help the technician put the bottles back into the
racks that were labeleBeach; Pond; Tidal creek’ Explain.

Extensions:
To Quantify the solute (salt):

e Calculate and accurately measure the amount of salt used in the beaker using % volume
calculations or molar concentrations that would equate to different marine environments.
Beaker A: 0 ppt salt; Beaker B: 15 ppt (1.5%¢aker C: 35 ppt (3.5%)

e Students would verify their calculations with the instructor prior to preparing the
solutions.

e Compare the amounts of gas collected in each concentration as well as the reaction rates
in each. Students would write a balanced dbahequation to show the reaction that
occurred in the beaker.

Using a refractometer:
e Students place a drop of water from their salt solution and record the density and salinity
of the solution using a refractometer.

e Students will compare the rate oaotion to the values recorded from the refractometer
to make an inference about the relationship between conductivity and salinity.
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Plankton Activity Lab
Night and Day Comparisons
Original Activity by Jeff Graham adapteg:pAnn M. Midlleton
I n coll aboration with the 6BOTTOMS UPO

Grade Level: 912

Georgia Performance Standards:SB 3a; SB 4a; SO 2&EV 1b;SEV 2d;SEV 3a; SEV 3d
National Standards: Content Standards A, C and D

Type of activity: Lab

Focus Quesbn: How does the time of day affect the amount and/or types of Plankton in the
coastal zone.

Objectives: The students will:

1. Identify types of plankton, either Phytoplankton or Zooplankton, utilizing the reference
key found under web resources.

2. Detemine how the amount of light (time of day) affects the numbers and types of
plankton.

3. Research one phytoplankton and one zooplankton through the internet and write a
paragraph describing the classification and characteristics of this plankton as part of th
lab report.

4. Develop a hypothesis and conduct an experiment following the scientific method.

Materials:

Plankton tow sample taken in the evening
Plankton tow sample taken in the morning
Droppers

Microscope slides and cover slips
Reference key for phgplankton

Reference key for zoo plankton
Compound light microscope

Key Words:

Phytoplankton Zooplankton
oil sacs spines

flagella autotrophic
photosynthesis carbon fixation
detritus plankton tow

wet mount slide

Background Information: Plarkton is a term used to describe the small microscopic plants and
animals that float in the water, living as deep as the light can penddtageoplanktons are
autotrophic plants living near the surface of the water. Phytoplanktons have adaptive features
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that help them stay near the surface, sudbilasoplets, andspinesfor increased surface area,
along with silicon like shellsZooplankton (animal plankton) feed on phytoplankton and will
consequently travel to the surface. Zooplankton may havelikkiflagella or cilia to help with
mobility. Carbon is fixed into glucose during thphotosynthesisand is used in the formation

of the protective shells of many of these microscopic organisms. The deceased plankton forms
thedetritus which settlego the ocean floor. A plankton tow is a net used to collect plankton

in the water column. The plankton is then washed and filtered into collection jars, where it may
be preserved for future study. Living plankton may also be microscopically observedibyg ma
awet mount slide

Procedure:

1. Make a wet mount of a sample from a plankton tow culture (daylight) and view under the
microscope at low power.

5. Using a reference key for phytoplankton and zooplankton (see web resources), list and
diagram the orgasms that you find in your sample.

6. Using medium power, identify the characteristics of phytoplankton (oil droplet, spines,
silicon shells) and zooplankton (flagella and cilia that adapt them to living near the
surface).

7. Make a second wet mount sample ofngd@an tow culture (night) and view under low
power.

8. Follow the same procedure that you did for the daylight tow.

Observations:
1. On a plain sheet of paper, sketch and identify at least 2 to 4 zooplankton and 4 to 6
phytoplankton from the daylight tow.
U Use areference key (see web resources) and note what power you observed them on.
Your sketches should be detailed. Do not forget to note the adaptive characteristics
that planktons have developed.
2. On a separate sheet of paper, sketch and identifgstt2do 4 zooplankton and 4 to 6
phytoplankton from the evening tow.
U Use areference key (see web resources) and note what power you observed them on.
Your sketches should be detailed. Do not forget to note the adaptive characteristics
that plankton$ave developed.
3. Compare the types and numbers of plankton found in the night tow sample with the day
tow sample.
4. Select one phytoplankton and one zooplankton and write a bulleted summary of important
characteristics. This should be no more thangage. The student will conduct a web
search to complete this lab.

Conclusions: Summarize how the time of day affects the amount and/or types of plankton in the
coastal zone? Did your experiment support your hypothesis? Explain your answer.

Web resouces:
www.marine.usf.edu/pjocean/packets/f97plank_id.pdf
http://cfb.unh.edu/cfbkey/html/begin.html
http://www.chbr.noaa.gov/pmn/downloads/IDSheet_Main.pdf
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Marine Equipment Booklet

Skidaway Institute of Oceanography
BOTTOMS UP

36



Marine Equipment Activities
Original Activity by Karen Moyd. Adapted by Ann M. Middleton. lllustrated by Olivia Moyd
I n Coll aboration with the ABOTTOMS
Grade Level: 9to 12
Georgia Performance Standards: SCSh 4
National Standards: Content Standard E
Type of Activity: Desk Activity
Focus Question: What types of equipment is needed on a marine research ship?

Objectives: The students will be able to:

1. Understand the types of equipment necessary for a marine research vessel.
2. Adequately identify and discuss how maretgiipment is used.

Materials:
e Marine Science Equipment Reference Booklet
e Colored pencils (if desired)
e Flash cards hand out
e Marine Equipment puzzle
Procedures:

1. Each student will receive a marine equipment reference booklet containing skétches o
marine equipment necessary for a research vessel to read and study. Using colored
pencils, students can color the equipment pictures for their notebooks.

2. Students will work in pairs and quiz one another using the flash cards found in the
booklet.

3. Students should answer the questions in the observationsctingplete the formative
assessment crossword puzzle. This can be graded as a quiz or a test.

Observations: Answer the following:

1. Which instruments could be used to obtain data in referentemperature, conductivity,
and depth?

2. What could a scientist use to gather sediment samples from the ocean floor?
3. Name instruments used to gather data from the water column.

4. How are the naval towers powered?
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5. Which instruments help to reduce cléissition time of specimens?

6. What device is used to open and close the doors on the instruments when they are at their
designated depth?

7. What is used to transport scientists to and from research sites from the main ship?
8. What is used to anchor equipmémthe ocean floor?

9. Which instruments measure chlorophyll content?

10. Describe the most import piece of equipment for a diver

Conclusions: In your own words and in paragraph form write a summary of marine equipment
and how it is used to conduct reseasaboard research ships.
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CORING INSTRUMENT

A coring instrument removes 2.75 inches diameter by 13.75 inches
sediment samples from the benthic region of the ocean
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Wind Mills

Found on the 7 naval towers and used to power instrmentation
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Plankton Splitter

g
/// 7 700 7 %

Can be used to cut classification time in half if calibrated properly
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Transponder

Sonar Ping Instrument
Device used to open and close doors (SLED) at specific depth
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SLED

Gathers benthic sediment/biologicals
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Microscope/Dissecting Scope

Used to classify biologicals gathered from Plankton tow and SLED
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Plankton Net

Used to capture plankton for microscopic examination at various
depths in the water column
Pulled at: surface, 15 meters below, and 25 meters below
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RHIB

Ridged Hull Inflatable Boat
Used for diving, instrument deployment, rescue operations and aids
in assistance of any ship transport needs
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Fishing Pole

The crew enjoys fresh caught fish on a routine basis
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Carousel

Instrument is used to collect water samples at any depth as
programmed according to light sensor.
Test for salinity (conductivity), particles, temperature, chlorophyl
with a fluorometer and pressure
Additional instrumentation can be added.
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ADCP (Acoustic Doppler Contnuous Profile)

This is a current indicator which uses sonar to gather
information on the speed and direction of the currents.
It has an internal compass to acclimate it to magnetic
north prior to deployment so that the corect direction
can be determined.
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HOBO Instrument

Programmed to collect temperature over extended periods of time at
various depths dependent on location
It stores temperature data and is downloaded upon reieval.
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Mooring with CTD

This heavy metal base is used to anchor scientific equipment on the
seabed. Instruments such as a CTD measure conductivity,
temperature and depth over extended periods of time. To retrieve
instruments from the mooring a transponder is used to release the

buoy that returns the instrument to the surface.
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US Navy TACTS
Tactical Air Combat Training System
R2 Tower

Naval tower used originally for weather tracking for ships.
Scientists were granted permission to use the towers as a
base location for the observatory set up
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Sea Bed Imaging Mooring

This mooring is used to attach a sonar device that records seabed
images.

53



Coring instrument

This is a drawing of the original coring instrument designed by Dr.
Richard Janke. Itis no longer used due to advancements in
technology.
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CTD

A CTD measures conductivity,temperature and depth.
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J-winch

The J-winch is used for deployment and retrieval of scientific
equipment.
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Carousel Deployment
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