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Research Lessons

 Lesson 15: Learning to Research

e Lesson 16: Internet Treasure Hunt

« Lesson 17: Student Expert Research
— 17a: Species
— 17b: Bathymetry
— 17c: Phytoplankton
— 17d: Sea Surface




Lesson 15: Learning to Research

Overview

Before students begin their “Expert Team” research,
this lesson introduces them to performing research on
the Internet, perhaps 1n the school’s computer lab.
Students will become acquainted with the Signals of
Spring -ACES website and learn how to use search
engines most effectively. They use the Signals of
Spring—ACES website to collect information about
some of the animals they will track later and to
master Earth data imagery interpretation.

After spending a session in the computer lab, students
will work m groups to synthesize their findings in
order to be mtroduced to the widespread 1ssues facing
marine animals. Understanding these issues will
become mmportant as they do their Expert team
analysis and final projects.

Objectives

v" To familiarize students
with using the Signals of
Spring--ACES website.

v To mtroduce students to
the process of doing
research on the Internet.

v To 1dentify 1ssues
affecting marine animals
and discuss why the
1ssues are so widespread.
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Working with the Website

Animal Name:

Peseription:
1

=
3.

Environmental lssve 1:

-

Environmental Issve Z:

Animal Worksheet

National Marine Sanctuaries:
L
Z
3.

N

Environmental Issve 3:

S A




/" Ways fo Protect the Environment:
Understanding Environmental Issves >
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Lesson 16: Internet Treasure Hunt

Objectives

v To develop Internet
research skills by using the
Signals of Spring—ACES
website and a search
engine.

v To demonstrate the ability
to glean pertinent
information from a

~ webpage.

Teacher Tip: In order to
encourage students to use tine
efficiently, turn this activity into
a contest and reward the teams
that finish first or within a
certain period of time while still
answering the questions
accurately.

NATIONAL
s Ocg,
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Introducing the ACES Website

 Scientist Partners

« Teacher Resources
— Rubrics
— Standards Grids
— Transparencies
— Recorded Webcasts




Lesson 17 — Student Expert Research

Overview

Students are split up 1nto the following "Expert" teams (groups):
» Species (Marine) Experts
» Bathymetry Experts
» Phytoplankton Experts
» Sea Surface Temperature Experts

Each student group will become “Experts” by performing research and studymg Earth data. At
the conclusion of this Student Research phase, students will be ready to analyze marine animal
movements with respect to Earth data.

Students will work for approximately three weeks on answering the questions in the specific
research lesson (a through d) for each team.

Decide how many questions are appropriate for student groups to answer in your class. This 1s an
appropriate way to scaffold their learming. Students can work on these activities during class and

at home. Check i with groups at least twice a week during the period.

After three weeks groups present their findings to the class.



Breaking Classes into Student Expert Teams
Groups of 3 are optimal.

Example 1 - 24 Students (groups of 3)

s 24 Students 4
Animal #1 Animal #2

\ 12 Students d \ 12 Students 4
3 Marine

gm 3Bathymetry 3 Phytoplankton 3 Sea Surface Shecies  3Bathymetry 3 Phytoplankton 3 Sea Surface

Experts Experts Experts Experts Experts Experts Experts Expeorts

This class tracks and studies {wo total animals; they can be different species.

Example 1 - 24 Students (groups of 2)
24 Students

Animal #2

> 8 Students <
Animal #1 2Marine 5 o hymetry 2 Phytoplankton 2 Sea Surface Animal #3
Species  “ g erts Experts Exports
8 Students g 8 Students
2 Marine 2 Marine
2Bathymetry 2 Phytoplankton 2 Sea Surface 2Bathymetry 2 Phytoplankion 2 Sea Surface
m Experts Experts Experts m Experts Experts Exports

This class tracks and studies three total animals; they can be different species.
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Sample Research Task- Bathymetry

In the Bathvimmetry Research Links, click this icon to find the
information to answer Question 1. ~ Click here for

Bathymetry Imagery!

1. Using Bathymetric imagery online in Research Links, describe
and compare the width (use the map ruler tool to help you)
and depth (use the color bar to help you) of the continental shelf near/in the:

Map Ruler Tool

a. Cordell Bank National Marine Sanctuary
b. Stellwagen Bank National Marine Sanctuary
c¢. Flower Garden Bank National Marine Sanctuary

Width Depth

(km) (m)

Cordell Bank National
Marine Sanctuary

Stellwagen Bank National
Marine Sanctuary

Flower Garden Bank
National Marine Sanctuary
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Sample Research Task- Phytoplankton

In the Phytoplankton Research Links, click this icon to find the
information to answer Question 2.

Click here for S|

) " " " 11 i wr " e e - =
2. Compare and contrast the chlorophyll imagery for the East and Phytoplankton Imagery!

West coasts of the United States from January, April and August et
for two different vears. If possible, print out the images and post
them on the Wall Display.

S it gy et e o

Then answer the following: ARG P @SB R UOE S

a. Describe in words how the phytoplankton m——:
concentration changes in the Atlantic Ocean i B
over the course of the year. When and where
do the biggest changes happen (use an atlas to | ...,
help vou)?

b. Describe in words how the phytoplankton
concentration changes along the coast of
California. When do the biggest changes o
happen? Why?

¢. Where are the areas with the highest
concentration of phytoplankton (use an atlas
to help vou)? Why? Mg

d. Explain any differences from vear to year.

gl
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Sample Research Task - Sea Surface

In the Sea Surface Research Links, click this icon to find the

information to answer Questions 1 and 2. Click here for

Sea &:ﬂme Imag.l;ryl

1. Print the mean 55T images for January, April, and Angust
available in the Research Links. Create a table and fill in the
1) latitude and longitude and 2) the average temperature for
each of these months for the following locations:

Januany

MHame of Mational Marine Sanctuary Latitude Longitude Awverage
55T

Fagatele Bay Maticnal Marine
Sanctuary

Florida Keys Mational Marine
Sanctuary

Cordell Bank National Marine
Sanctuary

The Maonitor Mational Marine
Sanctuary

CHympic Coast Mational Marine
Sanctuary

Stellwagen Bank Mational Marine
Sanctuary

Channel Islands Mational Marine
Sanctuary

Hawaiian Islands Humpback Whale
Mational Marine Sanctuary

Use the color bar to determine
the temperature.

O 7 & & 090493 48161030 33 34 76 70 3013 14
Soa Burilacs Temparaiura ('S

‘hee longitude and latitude of where
he your mause is on the map are
lisplayed in the lower left corner.

"' - -~ . —— Mowve your mouse over the
red daots for the national

Latitude marine sanctuary name.
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« Visual ‘story’ of Expert
Research and Analysis

 Super-sized Paper
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Lesson 18: Student Expert Analysis

« Make connections between
animals and parameters

Explain movements of
animals using parameters

Wall Displays

« Online Journals
— Scientist comments
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How do I CREATE an Analysis
Journal Entry?

1. From the Signals of Spring — ACES
Home Page, login with the Student
Expert Team Username and Password
provided by your teacher.

'l\J

Click on Open Analysis Journal
3. Click on the Create New Entry tab.
4. Select vour amimal and the dates about

which yvou would like to write, and then
click Continue to Step 2.

13

| Crasteev Entry | Fabt s Frery | Uist AN Ensrsns |

£ -
Cwen D Ak & Srww
& Avrsd Bxeetrg Sowras Grary

Uza e Waps and Dty secton to Yelp pou select an
ANNY and XA} 1o wrte a00u Than enter ham
Dedew

b Dase(s you are writing abeut:

From: Mach v |21» 2007 v

Tn:  Mwrh w21 07w
L RETPAETIS

Aniemal:
FRGesued Ne animal Tal pou are artingabout
’h-huzsﬁ BB BN BTN E

| CortiruetoStep2 |
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Creating Student Teams

 Login as a teacher

« Go to ‘my students’ and ‘create teams’
* Enter the number of teams you need

« Record usernames and passwords

* (in this case CHANGE the one team you need)
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Create your ACES account

* Login with the username/password (guest account)
you are given.

« Complete the registration form, including
CHANGING YOUR USERNAME AND PASSWORD
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Homework Task 1

Write an Analysis Journal

a.

-0 Q0T

Create student teams

Login as a student for the appropriate Expert Team
Choose a short amount of time to write about

Remember to keep observations & justifications separate
Use Hints in the lesson to help you with what to write
Maybe a scientist will visit you! ©
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Observation Section: Bathymetry Example

What do I put in the OBSERVATION section for each journal entry?

What is an OBSERVATION?

An observation is something you see, something you can talk about.
You are not drawing conclusions when you observe. Use maps and
images from the Signals of Spring -ACES website as well as other
resources to discuss the bathymetry of the area of the animal’ s
location for different times. Include specific depths and names of
basins, canyons, islands, and other locations including coastal areas.

Use atlases in addition to the internet. Discuss changes from one
period of time to another.
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Justification Section: Bathymetry Example
What do | put in the JUSTIFICATION section for each journal entry?

Write about whether the bathymetry and habitat are affecting the animal
movement. Suggest whether there is or is not an influence from the ocean floor. If
no changes in location are apparent, discuss why the area is seemingly meeting
the needs of the animal. Discuss your conclusions.

Justification Hints (things to consider):

* Is the animal staying on the continental shelf? How does this area help the animal to

* meetits needs?

» Is the animal along the continental slope? How might this affect upwelling and meeting
« the animal’ s needs?

* Is the animal in deep water? Is it expected to be? Why or why not?

« Did the animal come into very shallow coastal areas like harbors or bays? If so, why?
« How might these areas positively or negatively affect the animal?

» Did the animal travel through any National Marine Sanctuaries? If so, why is that

* Important?

o ATMOSp
< > /\/g/?/o
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) Signals of Spring - Maps and Data - Mozilla Firefox

File Edit View History Bookmarks Tools Help

@ v c (1l . | & | http:ffwww.signalsofspring.netfaces/maps_data_2008.cfm?user=visitor R J' y @ v

Exit Maps and Data

Signals of Spring ACES - Animals in Curriculum-based Ecosystem Studies!

Maps and Data

-

@ 66534
@ 67645

® Keisha
@ Roxie (66529)"

Nye have not received data for this anipal in 7 days
or morenJhis does not necessarily medn the tag is
inactive.

Map Date:
WWieek ending 09/20/2008 v

Animal News:

There is currently no news for these animals.

Transferring data from www,signalsofspring.net...

1 Marine Species | Bathymetry I Phytoplankton | Sea Surface I
\' v - Google \.‘,1»"4 @ oy

Select Different Data Interactive Google Imagery Research Wall Displays
Species Table Map Map Archive Links and Flyways

7

f

Sooty Shearwater (2008)

Hote: Blinking dots represent approximately where the animal was &t the time of the map.

— . T

8 288 - NWuWwaa o oooe g‘F Opeﬂ in New Window
Chlorophyll a Concentration (mg/m’)

Location Data provided by

® Dalhousie University and the Grand Manan Whale
and Seabird Research Station

® |5, Geological Survey - Western Ecological

Research Center, Josh Adams

l___------------ll------

—
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Maps and Data

/

Animals:

® 66534

[] ® 67645

[] ® Keisha

[[] @ Roxie (66529)**

** We have not received data for this animal in 7 days
or more. This does not necessarily mean the tag is

inactive.

Map Date:
i Week ending 07/02/2008 v

Week ending 09/20/2008 A
Week ending 09/12/2008
Week ending 09042002
Monthly hdean - Aug 2008
Week ending 08/27/2008
Week ending 08/19/2008
Week ending 08/11/20028
Week ending 08/03/2008
Monthly hdean - Jul 2008
Week ending 07/26/2008
Week ending 07/18/20028
Week ending 07/10/2008
Monthly hean - Jun 2008
Week ending 06/24/2002
Week ending 06/16/2008
Week ending 06/08/2002
Wieek ending 05/31/2008
Monthly hdean - May 2008
Week ending 05/23/2008 v

hMap

or these animals.

Marine Species Bathymetry Phytoplankton Sea Surfar

F
Y -

Select Different
Species

Google N ‘_;-'_'m,-‘ @ =

Data Interactive Google Imagery Research Wall Displ

Table Map Map Archive Links and Flyw:
SUULY JI1ITAl VWWAalLTl | LVVo)

Hote: Blinking dots represent approximately where the animal was at the time of the map.
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hlorophyll 2 Concentration (mg/m’)
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Sample Observation

At the end of June (between June

2 2n d an d June 3 Oth), Animal 6 6 53 4 Hote: Blinking dots represent approximately where the animal was at the time of the map
was in the central North Pacific, e Sress ::;:"‘H

LO"

o SO

located in an area with very low

hlorophyll a Concentration (mg/m’)

Y e i
chlorophyll levels, . @.Q K [::%T: ~< b
approximately .3 mg/m3. On June - el é§; )

30", he took off on a long flight,
traveling 1481 kilometers in just
one day! Between July 1st and
2" he traveled another 266
kilometers.

At the June 2" |ocation, the
chlorophyll level near 10 mg/m3.
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Sample Justification

This bird flew quite far, most likely in search of
food. It left an area of low chlorophyll, meaning
few phytoplankton, to travel to an area off the ECE
coast of Alaska that had a much higher .

chlorophyll concentration. Phytoplankton are & -
the base of the marine food chain. In the case of 2
the sooty shearwater, the phytoplankton support| % :

a food web that includes the bird’ s favorite f*‘
foods, which include jellyfish and squid. 2
Jellyfish and squid eat phytoplankton and
zooplankton directly.

»»»»»»»»

As seen in the images, coastlines are often an
important feeding ground for seabirds because
upwelling and nutrient runoff mean that
phytoplankton can reproduce quickly and
support the food web. The southern coast of
Alaskads an expected feeding ground for sooty
shearwaters in June and July.




