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INTRODUCTION S

HOW TO USE THIS GUIDE

Dear Educator:

The purpose of this guide is tagvide you with comprehensive science, reading and writing lessons
that will introduce you and your students to the habitats of the Tijuana River National Estuarine
Research Reserve (Tijuana Estualg)use this guide and visit the Reserve, you must fissticipate

in a teacher training at the Tijuana Estua@all 6195753613 to make your reservation

After the teacher workshop, you can schedule your 2 % hour field trip visit with your students.
REMEMBER TO PROVIDE YOURSELF WITH PLENTY OF TIME TO TEA CH THE
PRE-LESSONS AND REVI EW THE BACKGROUND IN  FORMATION BEFORE

TAKING THE CHILDREN TO THE RESERVE. All studentsMUST read the Estuary
Explorers journal prior to the field trip and complete the plessons.

On the day of the field trip, your students wékplore two to three areas of the Reserve. The visit
will focus on plant, bird and plankton observations. You will also have the option of including a
watershed activity during your visit or prior to the field trip.

In the next few pages, you will findd goals of the program along with the California State Standards
that are covered through the Estuary Explorer lessons.

We look forward to exploring this critical wetland habitat with you and your students.
Ecologically yours,

Tijuana Estuary Staff

Tijuana Estuary Explore&rs Teacherods Gui de



INTRODUCTION

TIUUANA ESTUARY RESERVE

Tijuana River National Estuarine Research Reserve
(TRNERR)

The Tijuana River National Estuarine Research Reserve preserves, protects, and manages the natural
and cultural resources of the Tijuana Rivestlary by focusing on research and education with
compatible recreation and resource use. TRNERR 2,506acre Reserve located in Imperial Beach,

San Diego CountyThe Reserve encompasses beach, dune, mudflat, salt marsh, riparian, coastal sage
scrub,and upland habitats surrounded by the growing cities of Tijuana, Imperial Beach, and San Diego.
Critical issues confronted by the Reserve inclatelangered species management, management of

the wastewater from Mexico, sediment management, and the irtiegraf recreation and habitat
conservation and restoratian

National Estuarine Research Reserve System

The National Estuarine Research Reserve System (NERBR®etwork of protected areas

established for longerm research, education, and stewargshiThrough a partnership between the

Nati onal Oceanic and At mospheric Administrati ot
states, the NERRS plays a critical role i n sust
There are currently29 Reserves located throughout the United Statesmprising more than one

million acres of estuarine land and water. Reserves conduct research, monitoring, restoration,
education, and training designed to improve our understanding and management akestuar

Tijuana Estuary Explorelrs Teacherods Gui de



INTRODUCTION

COOPERATING AGENCIES

Tijuana River National Estuarine Research Reserve is a partnership between the United States and
the State of California that links the National Oceanic and Atmospheric Administration (NOAA),
California Statd?arks, and the U. S. Fish & Wildlife Service. California State Parks operates the
Visitor Center and maintains Border Field State Park. The U.S. Fish and Wildlife Seawviagehe
Tijuana Slough Wildlife Refuge. The two agencies cooperate to ensanglass management of the
Reser veds n awhilefurstheringthe KReserre's edgcational and interpretive programs. In
addition, several regional agencies and local municipalities share ownership and management
responsibilities at the Reserve.

NOAA’s National Estuarine Research Reserve System

The National Estuarine Research Reserve Syseametwork of 29rotected

areas established for loigrm research, education and stewardship. In

addition to providing essential habitat for wildlifeetiystem offers educational
opportunities and serves as living laboratories for scientists to protect and
enhance coastal wetlands far beyond the boundaries of each individual reserve.

California State Parks

The mission of California State Parks ispimvide for thehealth, inspiration,
and education of the people of Califorrbg helping preserve the state's
extraordinary biological diversityrotecting its most valued natural and
cultural resources, and creating opportunities for higlality outder
recreation.

U. S. Fish and Wildlife Service, National Wildlife Refuge System

The mission of the National Wildlife Refuge System is to administer a national
network of lands and waters for the conservation, management and, where
appropriate, restoréion of the fish, wildlife, and plant resources and their
habitats within the United States for the benefit of present and future
generations of Americans.

Tijuana Estuary Exploré&rs Teacherods Gui de



INTRODUCTION

PURPOSE AND GOALS

The purpose of theTijuana Estuary Explorers Teachersi&u
to assist teachers in preparing their students for a thaur
exploratory and handsn field trip at the Tijuana Estuary in
Imperial Beach.

Teachers receiving this guide will also participate in a
mandatory teacher training that will provide them with
critical information and lesson plans fdf 8 5" grade
students.

All teachers will receive enough Student Field Journals foi
their students at the end of the teacher training. For
addtional Journalggachers must call in advance.

Goals

1 Toprovidemorehandson opportunities (especially
1 Plankton Catch
1 Building a Watershed
1 SaltMarsh Plant Bingo & Observation
1 GoingBirding

1 To provide schoobased conservation projects
1 TakeAction Magnet

1 To teach how wetlands and watershed relateftumans and their quality of life
9 Journal irclass questions

1 To provide activities and curricula that complement state standards
1 Program overall supports35" grade standards

1 To conserve endangered species and their habitats

T Did you knoohouthalsecti on
1 TakeAction Magnet

Tijuana Estuary Explore&rs Teacherods Gui de
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INTRODUCTION

SUMMARY OF ESTUARY EXPLORERS

1) Pre-Lessons - Vocabulary Bingo

SUMMARY

Sudents will play a bingo game that teaches the
vocabulary words that will support the reading o
the Estuary Explorers field journal, their field trip
to the Tijuana Estuary and follow up activities.
LEARNING OBJECTIVE

Students will learn the definitioref vocabulary
words pertaining to the Tijuana Estuary Explorel
program.

2) Pre-Lessons - How to Teach the Student
Journal

SUMMARY

Students will read and discuss why scientists ke

field journals and how they can create one

through writings and drawings

LEARNING OBJECTIVE

Students will read the fictional journal of Pablo

and Silvia Hernandez and conduct research to

answerDid You Knoguestions.

3) Pre-Lessons - Estuary Explorers Field

Notes Reading Lessons
SUMMARY
Through reading five journal entriebout the
Tijuana Estuary and its watershed, students will
gain critical knowledge about the natural
environment of this reserve. Students will also
answerDid You Knoguestions that will further
explore the flora and fauna of the Tijuana Estua
LEARNNG OBJECTIVE
Students will learn about native birds, salt marst
plants and plankton found at the Tijuana Estuan
Students will learn what a watershed is and how
contributes to an estuary.

4) Field Lesson - Building a Watershed
SUMMARY

Students wilbuild a watershed while reading a
short story about how water travels through the
water cycle.

Tijuana Estuary Expl or €r s

LEARNING OBJECTIVE
Students will learn what a watershed is, how
people impact it, and what watershed they live it

5) Field Lesson - Plankton Catch

SUMMARY

Students will collect water samples and using
discovery scopes they will identify plankton in th
samples.

LEARNING OBJECTIVE

Students will learn that plankton are important
organisms that live in the estuary water and
support the foal chain.

6) Field Lesson - Going Birding

SUMMARY

Working in pairs, students will take turns
identifying a bird in the field and describe its
behavior, beak, feet and other characteristics.
Using a bird field guide, students will work
together to identif/ the bird species and illustrate
it.

LEARNING OBJECTIVES

Students will learn how to identify native bird
species and record their behaviors.

7) Field Lesson - Salt Marsh Plant Activity
SUMMARY

Students will identify salt marsh plants through ¢
plant birgo activity and read plant clues to
determine if they are an excreter or accumulatol
Students will also choose one plant to observe
and record its physical characteristics.
LEARNING OBJECTIVES

Students will be able to distinguish how salt mar
plants adpt to a salty environment, know the
difference between and describe the physical
characteristics of an accumulator and excreter,
and learn two endangered species of birds who
are dependent on salt marsh plants.

Teacher 6s Gui de



INTRODUCTION

CONNECTIONS TO CURRICULUM STANDARDS

3R° GRADE STANDARDS

LIFE SCIENCHEREDITY: INHERITANCE AND VARIATION OF TRAITS
3-LS31.
Analyze and interpret datép provide evidence that plants and animals have traits inherited from
parents and that variation of these traits exists in a group of similar organisms.
1 Salt Marsh Plant Bingo
1 Going Birding

3-LS32.

Use evidence to support the explanation that traitsn be influenced by the environment
1 Salt Marsh Plant Bingo
1 Going Birding

LITERACY
ELALiteracy.RI.3.4
Determine the meaning of general academic and domsécific words and phrases in a text reletvan
to a grade 3 topic or subject area
1 Student Journal

CCSS.ELAiteracy.RB.7
Use information gained from illustrations (e.g., maps, photographs) and the words in a text to
demonstrate understanding of the text (e.g., where, when, why, and how key events occur).
1 Student Journal
1 Watershed Activity

CCSS.EA-Literacy.RF.3.4 {@)

Read with sufficient accuracy and fluency to support comprehension.
1 Student Journal
1 Vocabulary Bingo

WRITING
CCSS.ELAiteracy.W.3.4
With guidance and support from adults, produce writing in which the development and organizatio
are appropriate to task and purpose. (Gradpecific expectations for writing types are defined in
standards 13 above.)

1 Student Journal

Tijuana Estuary Explore&rs Teacherods Gui de



INTRODUCTION

CCSS.ElLAiteracy.W.3.7
Conduct short research projectshat build knowledge about a topic.
1 Student Journal

CCSS.ELA.teracy.W.3.10
Write routinely over extended time frames (time for research, reflection, and revision) and shorter
time frames (a single sitting or a day or two) for a range of dischdpeiic tasks, purposes, and
audiences.

1 Student Journal

4th GRADE STANDARDS

LIFE SCIENCEROM MOLECULES TO ORGANISMS: STRUCTURES
AND PROCESSES
4-LS11.
Construct an argument that plants and animals have internal and external
structures that functio to support survival, growth, behavior, aneproduction
[Clarification Statement: Examples of structures could include thorns, stems,
roots, colored petals, heart, stomach, lung, brain,
and skin.] [Assessment Boundary: Assessment is limited to magriesstouctures within plant and
animal systems.]

1 Salt Marsh Plant Bingo

LITERACY
ELALiteracy.RI1.4.4
Determine the meaning of general academic and doséeific words and phrases in a text relevan
to a grade 4 topic or subject area
1 Student Journal

CCSS.ElLA.teracy.RI1.4.7
Interpret information presented visually, orally, or quantitatively (e.g., in charts, graphs, diagrams, time
lines, animations, or interactive elements on Web pages) and explain how the information contributes
to an understandingfdhe text in which it appears.

1 Student Journal

1 Watershed Activity

Tijuana Estuary Explor@rs Teacher s Gui de



INTRODUCTION

CONNECTIONS TO CURRICULUM STANDARDS

CCSS.ELAteracy.RF.4.3 (a)

Know and apply gradievel phonics and word analysis skill in decoding words.
1 Student Journal
1 Vocabulary Bingo

CCSS.ELA.teracy.RF.4.4 {@

Read with sufficient accuracy and fluency to support comprehension
1 Student Journal
1 Vocabulary Bingo

WRITING

CCSS.ELAiteracy.W.4.4

Produce clear and coherent writing in which the development and 7 %
organizatio are appropriate to task, purpose, and audience. 5{ D

¢ Student Journal

CCSS.ElLAiteracy.W.4.7 ¥

Conduct short research projects that build knowledge through g KL

investigation of different aspects of a topic.
1 Student Journal

5th GRADE STANDARDS

LITERACY

CCSS.ELALiteracy.RI.5.4

Determine the meaning of general academic and dospeécific

words and phrases in a text relevant tqgeade Sopic or subject area
1 Student Journal

CCSS.ELAIteracy.RI.5.3 (a)

Know and apply grade level phonics and word ana$ksiis in decoding words.
1 Student Journal
1 Vocabulary Bingo

Tijuana Estuary Exploreéds Teacherds Gui de



INTRODUCTION

CONNECTIONS TO CURRICULUM STANDARDS

CCSS.ELA.teracy.RI1.5.4 (a)

Read with sufficient accuracy and fluency to support comprehension.
1 Student Journal
1 Vocabulary Bingo

WRITING
CCSS.ELAiteracy.W.5.4
Produce clear and coherent writing in which the development and organization are appropriate to
task, purpose, and audience.
1 Student Journal

CCSS.ELAlteracy.W.5.7
Conduct short research projects that use several sourttebuild knowledge through investigation of
different aspects of a topic.

1 Student Journal

EARTH®S SYSTEMS
5-ESSA.
Develop a model using an example to describe ways the geosphere, biosphere, hydrosphere, and/or
atmosphere interact.
1 Building a Wate rshed

e
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BACKGROUND - FIELD GUIDES

PICKLEWEED % L Y CORDGRASS

JAUMEA BATIS f%(‘%\

3
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BACKGROUND - FIELD GUIDES

PLANT GUIDE

CORDGRASS
Spartina foliosa

HABITAT: Grows in the low marsh wherehte roots
are continually bathed in ocean water.

Grass Family

APPEARANCE: Look for a tall grass which is highel
than the other plants in the salt marsh.

REPRODUCTION: All grasses are wind pollinated.
Look for straw colored spikes of densely packed
flowers. Male flowrs will have pollen and the female
flowers will show graceful waving stigmas to catch th
pollen.

ADAPTATION TO SALT: All the salt marsh
grasses arsalt excreters using special pores to pusk
out droplets of salty water. Look on the grass blades
for sdt crystals. Sesea lavender

ECOLOGICAL RELATIONSHIPS: Home for the
endangered.ightfooted Clapper Rail. A spider lives
its whole life inside the blades. Important food for
grazing animals.

BATIS or SALTWORT
Batis maritima

Saltwort Family

HABITAT: Most frequently found in the low marsh.
It grows with cordgrassandpickleweed

APPEARANCE: Look for bunches of succulent
leaves attached to creeping stems. The leaves retail
their yellowgreencolor all year.

REPRODUCTION: This plant is pollinated by the
wind like its neighbopickleweed The fruits look like
a small bumpy potato.

ADAPTATION TO SALT: This plant is a
succulent; it stores and dilutes salt within special cell
The leaves drp off when the cells are too full of salt.

Seepickleweed

ECOLOGICAL RELATIONSHIPS: Inlate
summer thousands of the bright green fruits can be
found with other debris left at the high tide line. This
plant finds new places to grow by floating with tiide.

Tijuana Estuary Expl or

PICKLEWEED

3 kinds, 2 @amples
Pickleweed Saltornia pacifica

Glasswort Arthrocnemum subterminalé

GoosefootFamily

HABITAT: Found throughout the salt marsh.
APPEARANCE: Stems look like a chain of small
pickles.

REPRODUCTION: The flowers of all pickleweeds
are pollinated by the wind. The st flowers are hard
to see because they have no colorful petals
ADAPTATION TO SALT:  Pickleweeds are some
of the many marsh plants that use sstibrage (they
areaccumulators ). Also calledsucculents, these
plants are swollen with the stored salty watewhen
the salt concentration becomes too high the cells will
die.

ECOLOGICAL RELATIONSHIPS:  Frequently the
most common plants in the marsh, they provide
shelter and food for i

Sparrows build their nests in the glasswort.

n\

JAUMEA
Jaumea carnosa

Sunflower Family

HABITAT: Found growing in the middle marsh
where fewer high tides reach out but where the salt
collects in the summer.

APPEARANCE: Jaumea has smalgranadime
yellow sunflowers. The leaves are flatdasucculent.

REPRODUCTION: The flowers are insect
pollinated. The plants bloom in the summer.

ADAPTATION TO SALT: The swollen leaves
show it is succulent. Sasckleweedandbatis

ECOLOGICAL RELATIONSHIPS: One of the
few plants in the salt marsh wdhi provides nectar and
pollen for insects.

¢4 s Teacherods Gui de



BACKGROUND - FIELD GUIDES

PLANT GUIDE

ALKALI HEATH

SEA-BLITE

. SHOREGRASS

SALT GRASS
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BACKGROUND - FIELD GUIDES

PLANT GUIDE

ALKALI HEATH
Frankenia salina

Frankenia Family

HABITAT: Found in the high marshAlso found
inland in wet salty areas.

APPEARANCE: A small shrubby plant with small pinl
flowers. The leaves are small and flat. Sometimes th
edges are rolled under which gives the leaves a needl
shape.

REPRODUCTION: The pink flowers are insect
pollinated. The plant blooms in the summer.

ADAPTATION TO SALT: Alkali heath excretes or
pumps out salt through glands on the leaf. Look for st
crystals. Segea lavender

ECOLOGICAL RELATIONSHIPS: Produces nectar
for insects; provides shade and agado hide for
invertebrates.

SALT GRASS
Distichlis spicata
SHOREGRASS
Distichlislittoralis
HABITAT:

Salt grasgrows over a wide area from the middle salt
marsh to many wet, salty places inland.
Shoregraswvill be found in the high marsh, where the
highest concentrations of salt can be found in the
summer months.

APPEARANCE:

Salt grasbas a single row of leaves on opposite sides
the main stem.

Shoregras$as short tufts of leaves marching up the
stem. Put your hands on shoregrass and feel the pric
from the sharp leaf tips.
ADAPTATION TO SALT:
grasses arsalt excreters.
the leaves.
ECOLOGICAL RELATIONSHIPS: Both grasses
produce seeds for birds and mammals. The endange
butterfly, the wandering skipper, lays eggs on salt gras
leaves.

Grass Family

All the salt marsh
Look for salt crystals on

Tijuana Estuary

Expl or &6 s

SUAEDA or SEA -BLITE
Suaeda esteroa

GoosefootFamily

HABITAT: Found in the high marsh. Growsgith
glasswortandshoregrassas wells as other common
high marsh plants.

APPEARANCE: Look for a shrubby bush with dense,
bluegreen, succulent leaves. Small flowers tucked int
leaf axils. Usually they are taller than surrounding
plants. Sedatis

REPRODUCTION: Wind pollinated. Segatisand
pickleweed

ADAPTATION TO SALT:  The many succulent
leaves store salt. When there is too much salt in the
leaves they turn red and fall off. Sgiekleweed

ECOLOGICAL RELATIONSHIPS: One of the nine
specief plants which make up the thick growth in the
upper marsh. Birds, mammals (mice, shrews), and
invertebrates use this habitat for cover, nesting grazin
and hunting.

SEA LAVENDER or
MARSH ROSEMARY
Limonium californicum

Leadwort Family

HABITAT: Found in middle and high marsh.
Frequently seen witlglasswortandshoregrass

APPEARANCE: Look for a tall branching flowering
stalk abovea base of many long leaves. The small
flowers are blue and white. Blooms in late summer.

ADAPTATION TO SALT:  This is one of thesalt
excreters - look for crystals of salt on the leaf surface
Salty water is pumped out of the leaf through special
pores,the sun evaporates the water and salt crystals
remain behind.

ECOLOGICAL RELATIONSHIPS: Flowers are a
late summer nectar source for certain insects. On the
flower stem, spiders build webs and capture prey.

Teacher 6s Gui de



BACKGROUND - FIELD GUIDES

BIRD GUIDE

EGRETS

GREAT EGRET

- Seen flying, fishing, resting
BLACK CROWNED - Feed on fish, crustaceans,
frogs and insects
- Visual huncers, coast and
inland

\
/;\

—L—
~

N

- Seen flying, loafing & eating

- Feed on aquatic plants

- Seen at bays, estuaries,
inland lakes

e ¥ ¢ ©

, - Seen swimming, walking
RAILS & COOTS S - Rails are very shy

- Feed on worms, crabs,
molluscs, seeds & roots

WIDGEON  CINNAMON TEAL

MALLARD RUDDY DUCK PINTAIL

e S
N N L
~ . o

- Seen ftlying, walking, singing
perching, eating nesting

- Eat many things from seeds,
to insects, spiders, snails

T - —-=
~—— ~. ~

il — e
-~ ~ . ~

- Seen fiying, hunting, perching

- Feed on rodents, reptiles,
insects, fish (Osprey),
small mammals

OSPREY

BLK. SHOULDERED KITE

FALCONS

AMERICAN KESTREL

Tijuana Estuary Exploreénrs Teacherods Gui de



BACKGROUND - FIELD GUIDES

BIRD GUIDE

- 'Seen on water, poor walkers
- Seacoast & intand lakes
- Feed on fish, invertebrates,

GREBES

crustaceans
- 'Migratory
- s“@% og sf@
EARED GREBE MRS = RSSO

- Seen flying, resting on land
and in water

- Eat almost anything

- Some species found on coast and
on inland lakes

—
N
o

& e e

>
L

W

CALIFORNIA GULL

WESTERN GULL RING-BILLED GULL 3
- Aerial acrobats, roost on sand
bars
TERNS - Eat fish
- Migratory

- L. Tern is an endangered species

CALIF. g @ %
LEAST TERN Lo . ‘ 5
FORSTER'S TERN - % &=
CORMORANTS i - Seen tlying, swimming and

resting on pilings, wires
- Poor walkers
- Eat ftish
- Resident along west coast

A A
’(n %% z “‘\ Dg;? 0/'/ ”\{\? o)
DOUBLE-CRESTED CORMORANT &, T o
N o N\
SANDPIPERS
‘ e ﬁ{:%-“\ - Seen flying, walking, feeding
- D STILT LONG-BILLED CURLEW and resting . .
BLACK-NECKE % - Probe mud with sensitive bills
,tg & for crustaceans, worms
\\ WHIMBREL - Long distance migrants

AM. AVOCET ’ é%\ - Mostly seen in flocks when

feeding and resting

) DOWITCHER .
g} —_k_ g\w %— Ve s
SANDERLING ‘ —

MARBLED GODWIT WILLET ~ \g—- ~ ~&- ~ _ <

PLOVERS - Seen flying, walking, feeding

and resting
- Visual hunters after insects
- - Long distance migrants
- Tend to feed singly but rest-in

flocks
BLACK- - Killdeer live coastal & inland
BELLIED = el =
PLOVER . L ~ ~ ~ —
SEMI-PALMATED PLOVER SNOWY PLOVER -~ ~ ~
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Estuary Explorers School Field Trips

' el el ol el el ol ol T

"Tijuana Estuary Explorers" is andlass and fieldip program, targeted at 3rd 5th grade that meets
state standards and incorporates reading, writing and science into four comprehensive activities about
the Tijuana Estuary and its watershed.

Using a personalized field journal, students will read #ld fiotes written by two characters, Pablo

and Silvia Hernandez, as they explore the watershed and estuary that the students too will soon visit.
Along with their journal notes, students will find pages to start their own journal, using the questions
and ativities provided.

At the end of the field trip, teachers and students will be giVake Actiomagnetdo go along with
worksheetsin the back of this guid assist them in working to conserve wetland habitats.

A mandatory four -hour teacher training is required for all teachers who wish to

participate in this program.  The training will guide teachers through the student journal, which
encompasses the-class and field portion of the program. Trainings are heldt3imes a year.
Please call for marinformation and dates of upcoming trainings (619)-38%53 ext. 305 or 306.

Types of tours available: Guided
Length of visit: Approximately 2 ¥2 hours
Languages available: English and Spanish
Group size: Maximum 40 students
Adult -to -student ratio required:  1: 10

Tijuana Estuary Explorérs Teacher ds Gui de
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Reservation procedure

Reservations may be made by phd6&9) 5753613 ext. 305 or 3060r e-mail(maryaahmad@parks.ca.gov)
on a firstcome, firstserved basis. Awo-weekadvance notice is required.

Visit days
The best days to schedule a visit are Monday through Friday. Mornings are encouraged.

Special Visitors

Special Ed. classes, home school classes and studenphyaibal disabilities are welcome! We have
programs for all levels and ages. Please let us know of any special needs when reserving your field trip.

Typical Lesson Rotations

Divide children into three groups. Review field manners. Each group willrtitate through three
activities that will includgoing birdingsalt marstplantactivity, plankton atch or building a
watershed.

Weather Advisory

Field tips are conducted rain or shind-dowever,for safetyreasonsthe plankton catch activity wil
be substituted for another activity if your field trip happens within 3 days (sometimes longer)
following a rain event.

Tijuana Estuary Explorgds Teacher ds Gui de



BACKGROUND

PREPARING FOR THE FIELD TRIP

Facility Logistics

1. The bus should drop off the students at the Visitor Center @aspian Way. The parking lot
is large enough for the bus to turn around once dropping the students at the front sidewalk.

2. The bathroom and water fountains are located in the brick building in front of the Visitor
Center.

3. Backpacks may be kept in theshor Center while students are on the trails.

4. Lunch sites include the back patio (shaded amphitheater), picnic tables (no shade), and the
Sports Park. The Sports Park is a grassy area with restroom facilities and a playground that is
only one-halfblock from the Visitor Center, an easy walRlease call the Sports Park at
(619) 934-9137, if you are planning to use their facility.

Student Preparation

1. All studentsMUST read the Estuary Explorers journal prior to the field trip and complete
the prellessonsin their journals

2. Make sure all students bring necessary itémglking shoes, hats, sunscreen, pencils,
nametags anppurnal . Students must have appropriate shoes on to participate in the trail
activities.

3. Read and discuss tl@eld Mannersn page iiiof the Explorers Journal with the students
twice before arriving at the Visitor Center.

4. Upon arrival, have students use the restrooms and/or drink water and then proceed to the
classroom.

5. To help things run more smoothly, please have the studdiisied into three (3) groups
before arriving. Different color nametags or group names are very helpful.

Teacher Aide and Chaperone Preparation

1. Alert aides and parents that they will be needed to help involve students in discussion, help
students comfete their work, stay focused, and possibly with discipline. Also, advise the
parents and aides that this visit is for the students #r&y shouldnot answer the questions
asked by the guide.

Tijuana Estuary Explor@rs Teacher ods Gui de



BACKGROUND

PREPARING FOR THE FIELD TRIP

There are speial manners that your students will need when visiting a reserve where wildlife lives.
Please review these manners with your studentgage iii of the Estuary Explorers Field Journal.

FIELD MARINERS

There are special manners that you need when

visiting a reserve where wildlife lives:

I. Can you hear the birds and their song?

Remember to use a quiet voice.

2. What can you see? Walk with a purpose, looking
for clues of animals and other live things. Remember,

running is not allowed in the estuary.

3. Stay on the trails...for the wildlife. Trails were

made to protect wildlife and nesting sites.

4. Every animal has a safety zone, the place
where the animal feels safe and protected. Leave
a safety zone of at least twelve inches around any animal

you find.

5. Please leave plants, flowers, feathers, shells,
nest, bones, etc. in the reserve. If everyone from
your class picked a flower, more than 30 food sources

for butterflies and other insects would be removed!

6. No eating or drinking on the trails. As a field
biologist, it is important that your hands are free to

touch, feel, and write about your new discoveries.

e B
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PRE-LESSONS

VOCABULARY BINGO

Overview

Studens will learn the definitions of vocabulary words pertaining to the Tijuana Estuary Explorers
program.

Materials

1 Copy of vocabulary list and definitions
1 Vocabulary Bingame board
1 Bingo markers approximately ten per studer{thot included)

Procedure

1. Provide each student with a vocabulary list. Practice the pronunciation of each word as a class.

2. Review the definitions of the words. If preferred, provide students with the vocabulary words and
direct them to research the definitions themselves idietionary.

3. Once the students are familiar with the vocabulary words and their meaniraysyptabulary
BingoWrite the vocabulary words on the board or make sure each child has a list of the words.

Direct students to neatly write one vocabulary wabin each square of the blank bingo page. It does

not matter which words they use or in which squares the words are placed. Each word may be used
only once. Give each student markers (beans, plastic disks, squares of paper, etc.) to use when they
have a mih.

4. When the students are ready, read a definition. The students look at their bingo boards and, if
they have the word that matches the definition, a marker is put on the word to indicate a match. The
first student to fill one row yells "ingo" and wis the game. Bingo can be played several times.
Encourage students to exchange boards with each other when a new game begins.

Tijuana Estuary Explorgsd s Teacherods Gui de



PRE-LESSONS

VOCABULARY BINGO

ACCUMULATOR - a salt marsh plant that stores salt

ADAPTATION - aphysical characteristic or behavior of an organism that helps them survive over time
AQUATIC - pertaining to water

BRACKISH - containing a moderate amount of salt

BAY - an inlet of the sea

BEACH - the shore of a body of water that is covered with santh\gl or rocks

CHAP ARRAL - a shrubland plant community found primarily in California, that is shaped by a Mediterranean clir
(mild, wet winters and hot dry summers) and wildlife; dominant plants include chamise, ceanothus (wild lilac), anc
manzanita

COASTAL SAGE SCRUB - a low scrubland plant community (waisigh bushes) found in coastal California and
northern Baja California, it is named after the California sagebrush plant; other dominant plants include California

buckwheat, bush sunflower, and axage

CRUSTACEAN - ocean animals withuter coverings that arshed periodically as the animal grows, like crabs, shri
and lobsters

DECOMPOSE - to break down into more basic elements (decay)

DECOMPOSER - an organism (such as bacteria) that breaks dalead plants and animals into more basic element
releasing nutrients

DIVERSITY - the variation of life forms within a given ecosystem

ECOSYSYEM - a system made up of a community of living things and the physical environment with which they |
ENDANGERED - a species in danger of extinction

EROSION - is the process of breaking down land and soil caused by wind, water, removal of plants and human |

ESTUARY - a semienclosedcoastalbody ofwater with one or morerivers or streamsflowing inb it, and with a free
connection to the operseawhere the river meets the sea or where freshwater meets salt water

EXCRETER - a salt marsh plant that pushes salt out
EXTINCT - a species that nahger exists
FOOD CHAIN - a sequence of organisms in which each member of the chain feeds on the member below it

FRESHWATER - refers to bodies of water that have no salt in them (or very little amounts), like a lake or stream
necessary for the swival of most terrestrial organisms

Tijuana Estuary Explorggs Teacherods Gui de
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PRE-LESSONS

VOCABULARY BINGO

HABITAT - the arrangement of food, water, shelter and space suitable to an organism's needs
HERBIVORE - an animal that feeds only on plants

ICHTHYOPLANKTON - are the eggs and larvaé fish found mainhin the upper 200 meters of the ocean
LARVAE - juvenile forms of many invertebrates and fishes

MIGRATION - the act of moving (usually seasonally) from one place to another for feeding or breeding
MUDFLATS - muddy areas of a wetldrthat are exposed at low tide, providing foraging $tworebirds
NATIVE - a plant or animal belonging to a locality, not brought to the locality by humans

NUTRIENTS - any substance that provides energy for growth (such as food, vitamin, minerals)
OXYGE N - a gas that animals breathe to stay alive

PHYTOPLANKTON - small, usuallgnicroscopig plants that drift in the water

PLANKTON - small, usuallynicroscopic plants and animals that drift in the water

PREDATOR - an animal that hunts, catches and edtseo animals

RIPARIAN - a plant community that lives along and within a freshwater system such as a river or stream
SALINITY -amount of dissolved salts in the water

SALT MARSH - an area of soft, wet lands with low growing vegetation (plants)

SALT WATER - refers to bodies of water with salt in them, such an ocean, sea, or gulf

SHOREBIRD - wading birds that frequent shores of oceans, rivers and marshes

SLENDER - small and narrow in shape, thin

STOMATA - an opening on the leaf of a plant to allow gagepass through

TIDE - the alternate rising and falling of the ocean caused bytheitational attraction of thenoon and sun
WATERSHED - a region that dains into a creek, river, ocean or other body of water

WAXY - smooth and tends to repel water

ZOOPLANKTON - small animals that drift in the water
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PRE-LESSONS

BINGO GAME BOARD
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PRE-LESSONS

HOW TO TEACH THE JOURNAL

TEACHER’S NOTES
Discussion Questions

Did you enjoy keeping a
journal?

Why or why not?

Why mightafield
biologistkeepa journa?

How would the journal
of afield biologistbe
useful in the future?

Further expand on
student sd al
above discussion
guestions using th¥our
Journal for Estuary
Explorerso guide you
(pageiv of Student
Journal).

Overview

Students will read the fictional journal of Pablo and Silvia Hernandez and
conduct research to answebid You Knoguestions.

Materials

1 One copy of Estuary Explorersurnal per student
1 Pencils to wrie responses
1 Research materials (i.e. internet access)

Procedure

1. Teach the vocabulary presson before reading the journals.
Vocabulary words are used throughout the journal.

2. Introduce the concept of journals to students. Ask if they have ever
kept a journal. (Usél e a ¢ h e r & Br didaudsiensguestion ideas and
review pageiv of the Student Journal).

3. Read the journal entries as a class, further expanding on information
provided in the text and answering questions. Note: Consider reading one
journal entry each day over the course of a week. At the end of each
journal entry, ask students to visualize what they read and answer the
sections after théDid You Knowguestions at the end of each reading.

4.UsetheT e ac h er 0 ® hdpauide sident responses and
evaluate student responses. Remind students NOT to complete the Field
Trip Activity section in their journals because that will be completed when
they visit the Tijuana Estuary.
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PRE-LESSONS

HOW TO TEACH THE JOURNAL

TEACHER’S NOTES

Expanding on
Concept of a Journal

1. Explain that it is very
important that field
scientists keep notes or &
journal. It would be
impossible to remember
everything seen in the
field and then to record

it when returning to base
camp.

2. Explain that scientists
write down what they
see, take samples for
further research, make
drawings of things that
can not be brought back
as samples, and record
guestions needing furthel
research.

Tijuana Estuary

Your Journal for the
Estuary Explorers

Why might a field biologist keep a journal? How would the
journal of a field biologist be useful in the future? Why
should you keep a journal?

Naturalists, biologists, and botanists keep a journal.
They record their observations of plants, animals, the
weather, and their environment when out in nature.

Field notes in a journal always include the date,
time, weather conditions, and location. Notes should
also include sketches, drawings, or photos. Sometimes
people include poetry and paintings to explain what
they see.

Your journal will be a way for you to write down
and draw what you learn before and during your adven-
ture to the Tijuana Estuary. Your field notes and the
data you collect should be shared with others so they
too can learn about the wildlife of the Tijuana Estuary.

Follow these simple steps when writing in your
journal:

* Note the time, date, location and weather.

* Draw or sketch what you see and then describe it.

* Look and watch quietly.

* Look closely and carefully.

* Look down, around, and up.

*  Write down what you smell.

*  Write down what something feels like.

* Use as many of your senses as you can when you
are outside.

* Enjoy nature and explore!

iv
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PRE-LESSONS

INTRODUCTORY READING

DAY ONE - Adventures of Pablo and Silvia Hernandez

Overview

Students will read the fictional journal of Pablo and Silvia Hernandez and conduct research to answer
guestions in théDid You Knosgection.

Materials

1 One copyof Estuary Explorers journal per student
1 Pencils to write responses
1 Research materials (i.e. internet access)

Procedure

1. Begin the readings on day one with the introdust readingAdventures of Pablo and Silvia
Hernandeon page 1 and »f the studen journal.

2. After reading the journal entry as a class recall vocabulary used in the journal entry.

3. Review with students what is a watershed and what watershed they live in to prepare for their
field trip to the Reserve.

Tijuana Estuary Explor80s Teacherods Gui de



PRE-LESSONS

TEACHER’S NOTES
Watershed

We all live in a
watershed.

A watershed is a region
that drains into a creek,
river, ocean or other
body ofwater

Introductory Reading
Adventures of

Pablo and Silvia Hernandez

Throughout your student journal you will read the field notes written
by Pablo and Silvia Hernandez as they explored the watershed and
estuary that you too will soon visit. Along with their journal notes
you will find pages for you to start your own journal, using the ques-
tions and activities provided.

The Hernandez family lives in San Diego, California. They are
a small family — Mr. and Mrs. Hernandez and their two chil-
dren, Pablo and Silvia. Pablo and Silvia are ten-year old frater-
nal twins. Pablo is three minutes older than Silvia, and makes
sure to remind her of this on a regular basis.

Pablo and Silvia like to play outside. They are part of an
ecology club at school that goes on adventures all over San
Diego County exploring wild places!

At their last club meeting it was announced that they could
enter to win an adventure exploring their local watershed.
Through this adventure they would learn what it is like to be
a field biologist. The entry form asked, “Have you ever want-
ed to learn how water is made? What a least tern looks like
or what invisible animals live in water? How a pickle turns
red?”

Pablo and Silvia raised their eyebrows and looked at each
other, shrugging their shoulders. Pablo said, “It might be kind
of fun.” Silvia said, “What in the world is a watershed?” Pablo
and Silvia decided to sign up and apply.

Two weeks later, a letter arrived for Pablo and Silvia, invit-
ing them to be a part of the watershed adventure known as the
Estuary Explorers.

1

Only six students were invited for this exploration! Dr.
Pelly, a field biologist, would be arriving at their home at 5:00
a.m. for the next five weekends ready to take them on their
adventure and discovery through their watershed.
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PRE-LESSONS

JOURNAL READING #1

DAY TWO - Where does water live?

Overview

Students will read the fictional journal of Pablo and Silvia Hernandez and conduct research to answer
guestions in théDid You Knosgection.

Materials WORDS TO REVIEW
1 One copy of _Estuary Explorers journal per student Dam
1 Pencils to write responses Freshwater
1 Research materials (i.e. internet access) Habitats
Pollutants
Procedure Runoff
Watershed

1. On day two, readW here does your water ligaPages - 5 of the
student journal.

2. After reading the journal entry as a class recall vocabulary used in the journal entry.

3. Provide students with research tools to answéour Watershed Notes
and provide them with a minimum of 30 minutes to write their responses in their Journals.

4. Use theTea ¢ h e r & sto assist il reviewing student responses in their journals.
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PRE-LESSONS

Journal Reading #1

SILVIA'S FIELD NOTES
Where does your water live?
5:00 a.m., On our doorstep
Location: Chula Vista, CA

We sat on our doorstep at 5 a.m. We were so excited
to be a part of the Estuary Explorers that we could
hardly sleep the night before. Suddenly, a fire-red
jeep appeared coming up the street. In the back seat
of the car, sat Theresa, Francisco, and a few other
students from our ecology club. After we said hello to
everyone we jumped into the back seat of the large
jeep that amazingly sat all six of usl Dr. Pelly
announced, “Our first stop — the Tijuana River
Watershed.”

We drove for a long time. I saw a sign that said
Border Crossing. We began to drive up some moun-
tains. Finally, we stopped at a river and Dr. Pelly said
we were af our first exploration site. I wondered,
"Where are we and why are we here?”

We stood beside the river and I could see a lot of
people, animals and cars moving around the river below.
Dr. Pelly said we were at the beginning of our water-
shed in the Judrez mountains of Baja California. “"A
watershed,” Dr. Pelly explained, "“is where our water is
naturally stored. It starts at the mountains where the
snow melts, becoming water, and enters a river or

stream. The river or stream, sometimes called a
waterway, flows downhill. Often a few streams or
rivers will join at certain points along the watershed
creating one waterway. The water continues to flow
through different habitats and towns, finding its way
to the coast and ocean. Along the way, water may be
added from rain or run-off from the land. The water-
shed starts as freshwater at the top of the mountains
and eventually mixes with the saltwater of the ocean
when it reaches the coast.”

“Everyone lives in a watershed and needs the
watershed to survive," said Dr. Pelly. "We use fresh
water for drinking, watering our plants and crops, and
we also use resources in our watershed for recreation
like swimming. Our watershed is also VERY important
for many different types of wildlife. It provides a
home, food and water for many animals and plants that
you will be learning about as an Estuary Explorer.”

Dr. Pelly asked us if we knew that three-fourths of
our watershed is in Mexico. The Tijuana River water-
shed has two main river branches, one coming from
Mexico in the south and one river branch coming from
the United States in the northern part of the water-
shed. Each of these branches are made up of many dif-
ferent rivers and creeks that come together to make
the watershed. The water finally ends up in the
Tijuana Estuary along the coast.

Along the way, different things affect the health
of the watershed. For example, water from storm

4
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PRE-LESSONS

TEACHER’S NOTES

YOUR WATERSHED
NOTES

The earth has a limited
amount of water. That
water keeps going
around and around and
around and around
andé in whai
"Water Cycl

This cycle is made up of
few main parts:

* evaporation

* condensation

* precipitation

* collection

Tijuana Estuary

drains on our streets flows right into the watershed.
This means we need to be very careful about what is
on our streets because, along with the water, pollu-
tants can also flow into the watershed making it
unsafe for humans or animals to drink the water.

In the distance I could see a huge wall of concrete
dividing the river. It caused the river to look like a
lake. I asked Dr. Pelly what the concrete was for and
if it was part of the watershed.

"Three dams are found along the Tijuana River
watershed that you live in," said Dr. Pelly. "Dams
change the way the water flows in a watershed. This
changes the homes of many animals and the lives of
people along the watershed. For example, if you are a
farmer who usually gets water from a river or a
stream, a dam may limit how much water you receive
because it holds the water back, or it may help you to
get more water depending where you are along the
river. What will happen to the farmers' crops if they
do not get enough water?" Of course, we all answered
that the crops would die. I thought to myself, "I won-
der why they build dams?"

©USFWS

Did you KNOW that the water that you drink today is
the same water that was here when dinosaurs lived?

YOUR WATERSHED NOTES
(Answer the following questions in the space
provided. Share your journal notes with your
class and family.)

Why is the water that you drink today the
same water that was on earth billions of
years ago?

ExplorB84s Teacher 6s Gui de




PRE-LESSONS

TEACHER’S NOTES
YOUR WATERSHED Which watershed do you live in? Draw your
NOTES watershed.

What watershed do you
live in? '

This is a good activity for
students to take home.

Some usefulabsites WATERSHED BOUNDARIES
include: OF SAN DIEGO COUNTY

www.projectcleanwater.o

www.sdcounty.ca.gov

www.sdbay.sdsu.edu/edt
ion/pueblo.php

Streams. ) Pefiasquitos Creek
Lagoons Pueblo San Diego N
Lakes [ San Diego River
I Agua Hedionda Creek T San Dieguito River
— Anza Borrego ~ SanJuan = L
Buena Vista Creek __ San Luls Rey River
" Clark [ San Marcos Croek
= Coronado "~ Santa Margarita River
ncinitas [ Sweetwater River
{5 Escondido Creek Tijuana River canm: Design by

Imperial _ WestSalton Daniel Pocklington May 2000
Otay River _ Whitewater Tiuana Estuary
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PRE-LESSONS

JOURNAL READING #2

DAY THREE - Invisible Water Creatures

Overview

Students will read the fictional journal of Pablo and Silvia Hernandez and conduct research to answer
guestions in théDid You Knosgection.

Materials WORDS TO REVIEW
1 One copy of Estuary Explorers journadipstudent Adapttion
1 Pencils to write responses Brackish
1 Research materials (i.e. internet access) Freshwater
Ichthyoplankton
Larvae
P d
rocedure Plankton
1. On day three, readnvisible WateZreaturesn pages 9 and 16f ggmg?nkton
the student journal. Zooplankton

2. After reading the journal entry as a class recall vocabulary ustne ijournal entry.

3. Provide students with research tools to complefeur Plankton Notes and provide them with
a minimum of 30 minutes to write their responses in their Journals.

4. UsetheT e ac h er & ® ashist in @ewing student responseshieit journals.
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PRE-LESSONS

Journal Reading #2

PABLO'S FIELD NOTES

Invisible Water Animals

6:00 a.m, at the Tijuana Estuary
Location: Imperial Beach, CA

We stood on a muddy trail just a few miles from the
ocean. Dr. Pelly called this place an estuary. Francisco
asked what that meant. I am glad he did because T had
no idea. We were surrounded by what I thought were
many rivers or streams. Alongside the water this
funny-looking grass was the only thing growing. There
were many birds picking at the mud with their beaks
and you could feel the ocean breeze. There was a rip-
ple in the water coming upstream.

After having us guess what an estuary was,
FINALLY Dr. Pelly told us that an estuary is where
freshwater and saltwater meet. In an estuary there is
a daily ocean tide that moves in and out. The combina-
tion of the fresh and saltwater is called brackish
water. Alongside the estuary different tfypes of
wildlife (both animals and plants) live and adapt to the
salt in the water.

Dr. Pelly took out this huge pole from the jeep that
had a net at the end of it and a small hand-held micro-
scope. "Have you ever caught plankton?” asked Dr.
Pelly. "What is plankton?" I wondered. "Maybe it's a
fish."

Dr. Pelly explained that plankton is one of the most
important food sources for marine mammals. Plankton
are drifting organisms that we can usually only see
under a microscope. But there are also some plankton
that are as large as a jellyfish!

Here are some cool facts Dr. Pelly told us that I
thought a field biologist would write down:

Phytoplankton are small drifting plant-like organ-
isms in the estuary, and important food for many ani-
mals. They also make oxygen in the water for aquatic
life to breathel

Zooplankton are animals that can also drift, but
they have the ability to move small distances on their
own. They can be eggs, larvae, juveniles, or adults of
other animals such as fish that live in the estuary.

Ichthyoplankton are the larvae (babies) of fish.
Ichthy means fish.

Dr. Pelly explained that many fish species come to
the estuary from the ocean to lay their eggs. It is a
safe and important fish-hatching area. Over 28 dif-
ferent types of ichthyoplankton have been found by
field biologists in the Tijuana Estuary. Without the
estuary, these fish would not survive and the many ani-
mals that depend on them for food would also suffer.

Ti
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PRE-LESSONS

JOURNAL READING #2

TEACHER'’S NOTES

YOUR PLANKTON
NOTES

Fish Species

For a guide of local fish
species visit the Tijuana
Estuaryodos E
webpage, look under
High School Curriculum

www.trnerr.org

When is a fil an
ichthyoplankton during
its lifecycle?

A fish imnichthyoplanktor
during its larval stage tha
usually occurs in a river ¢
estuary habitat depending
on the species.

www.enchantedlearning.
com

Tijuana Estuary

Did you knNow that a blue whale, the largest mammal,

eats 4 tons or 40 million krill, a type of zooplankton, a day?

YOUR PLANKTON NOTES

(Answer the following questions in the space
provided. Share your journal notes with your
class and family.)

Research the life-cycle of a fish and draw it
below.

--------

Salmon
Life
Cycle

MIGRATION TO
PAWNING AREAS

When is a fish an ichthyoplankton during its life-
cycle?

Expl org8g s Teachero6s Gui de
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PRE-LESSONS

JOURNAL READING #3

DAY FOUR - Going Birding

Overview

Students will read the fictional journal of Pablo aildi&Hernandez and conduct research to answer
guestions in théDid You Knosgection.

Materials WORDS TO REVIEW
1 One copy of _Estuary Explorers journal per student Brackish
1 Pencils to write responses CoastalSage Scrub
1 Research materials (i.e. internet access) Migrates
Mud Flats
Procedure Rl
Salt Marsh
Sand Dunes

1. On dayfour, readGang Birdingn pages 14 16 of the student
journal.

2. After reading the journal entry as a class, recall vocabulary used in
the journal entry.

3. Provide students with research tools to complefeur Bird Notes and provide them with a
minimum of 30 nmutes to write their responses in their Journals.

4. UsetheT e ac h er & ® asNigt in @ewing student responses in their journals.
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PRE-LESSONS

Journal Reading #3

SILVIA'S FIELD NOTES
Going birding

5:00 a.m., Tijuana Estuary
Location: Imperial Beach, CA

We started our day at what Dr. Pelly called the chan-
nels, the different waterways that make up the salt
marsh habitat of the estuary. The sun was just start-
ing to rise behind us and the birds were waking up
chirping. Dr. Pelly did say we would have to get up
before the birds if we wanted to watch them. We
were just in time!

Dr. Pelly named the habitats of the estuary —
coastal dunes, brackish ponds, mudflats, salt marsh,
riparian, and coastal sage scrub. Today we would be
visiting each of these areas and learning what bird
species live in each habitat.

Dr. Pelly said that each bird has a unique beak. A
bird's beak acts like a utensil helping it to pick up,
catch, or eat its food.

Our activity today would be similar to a scavenger
hunt. Each of us would find one bird and describe its
beak, feet and behaviors to the group. We'd see who
could guess the right bird from our description.

We took a short walk to a habitat area that Dr.
Pelly called the uplands or coastal sage scrub. Soaring
above us was some type of large bird. Dr. Pelly said it
was a bird of prey. While we looked for it in our field

14

guides, Dr. Pelly explained that it had a white under-
side and gray top feathers. As it soared it tilted from
side to side.

What kind of bird could this be? It almost looked
like an owl but it was daylight and owls fly at night.
Could it be a northern harrier? I was right! Dr. Pelly
said it was a male northern harrier gliding in search of
small mammals for its breakfast. Cooll

We walked further east along the channels to the
riparian habitat where willow and cottonwood trees
stood. Dr. Pelly said that these types of trees could
only grow in freshwater habitats. We sat quietly on
the ground below a small cottonwood tree listening to
a bird singing "cheedle-cheedle chew." We could not
see where the sound was coming from. I spotted it
with my binoculars and quietly whispered my clues to
the group.

"It is a small sparrow-like bird that is eating
insects from the ground. It has gray top feathers and
a whitish underside. Around its eye there is a light,
white circle. It looks like it is gathering grass and
leaves to make a nest.” Pablo got the answer — the
least bell's vireo, an endangered bird species of
Southern California.

Dr. Pelly said we only had time for one more habi-
tat — the sand dunes. The sand dunes were along the
shoreline and are an endangered habitat of Southern
California. Dr. Pelly said when a habitat is endangered
much of the wildlife that depends on it also becomes

15
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PRE-LESSONS

TEACHER’S NOTES

YOUR BIRD NOTES

What percentage of bird
species at the Tijuana
Estuary are migratory
birds?

Math Equation
320 migratory birds
370 total birdspecies N

Answer

N = .864€

= 86% of bird species are
migratory birds at the
Tijuana Estuary

Write about one of the
birds that migrate to the
Reserve (see list in
Journal).

Native Bird Resources

http://nationalzoo.si.édu
gratonpirds

http://www.fws.gov/birds

http://wwvallaboutibdsor
g/guide

Tijuana

endangered because they survive on the food, water,
shelter, and space of the habitat.

We observed the sand dunes from a little wooden
deck. It was Theresa's turn to play. She described a
small little bird with black on top of its head, a white
forehead, and a yellow bill. She thought it might be
sitting on some eggs. The bird called out “kip, kip, kip."
Francisco figured this one out! It was the endangered
least tern. The field guide said it lives here during the
spring and summer during the nesting season. This
means the least tern migrates. As we started to leave,
we saw another least tern dive into the ocean catching

fish.

Least Tern

®©K. Morris, USFWS

Did you KnNow there are more than 370 species of
birds that make their home at the Tijuana Estuary? 320 of
those species are migratory birds.

Estuary

Expl or I s

YOUR BIRD NOTES

(Answer the following questions in the space
provided. Share your journal notes with your
class and family.)

What percentage of the bird species at the
Tijuana Estuary are migratory birds?

17
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PRE-LESSONS

Write about one of the birds that migrates
to the Tijuana Estuary:
(Choose from the list below)

California least tern
Snowy egret

Great blue heron
Ruddy duck
Northern shoveler
Osprey

Willet

Marbled Godwit
American avocet
Western grebe
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PRE-LESSONS

DAY FIVE - Plants of the Estuary

Overview

Students will read the fictional journal of Pablo and Silvia Hernandez and conduct research to answer
guestions in theDid You Knosgection.

Materials WORDS TO REVIEW
1 One copy of Estuary Explorers journal per student Accumulator
1 Pencils to write responses Excreter
1 Research materials (i.e. internet access) Pollinator
Salt Marsh
Procedure

1. On dayfive readPlants of the Estuany pages 2-nd 2 of the
student journal.

2. After reading the journal entry as a class recall vocabulary used in the journal entry.

3. Provide students with research tools to complet®ur Plant Notes and provide them with a
minimum of 30 minutes to write their responses in thdwurnals.

4. UsetheT e ac h er 8 ® asNigt in @ewing student responses in their journals.
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PRE-LESSONS

TEACHER’S NOTES

YOUR PLANT NOTES

What do the ground
nesting bees do for the
salt marsh |
plant to help it survivé

Ground nesting bees are
pollinators fahesalt

mar s h dkiplantas :
well as many othestaary
plants. Pollinators are
essential for the survival |
the plant because they
allow the plant to
reproduce or make seeds
to grow new plants of the
samekind.

Why is this important for
a plant?

Pollinators are vectors (.
a beeXhat movepollen
from the malantherfa
flowerto the femalstigma
of a flower to accomplish
fertilizatioror syngamgpf
the femalgameten the
ovuleof the flower by the
male gamete from the
pollen grain.

Tijuana

Journal Reading #4
PABLO'S FIELD NOTES
Plant