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to protact not only these hsag, but also the hivaes of domestic
bea {eapers,

Only one of the Bees of the 4ive is a fully devaloped
female, This 1s the queen--the only exg-laying insect in the
colony. The males (drones) are larger, more plump, and a
little lazy. All of the ramaining beag are workers, The
workers are not able to produce sggs in most cases bdecause
thelr ovaries are small and undevaloped. Yet, they
are females and they do all the work in the hive, Thay
feed tne larvae, bulld the honey comb, snd keep the hive clean;
i1t is only the worker heses that fly out to zathar honey and pollen
as food for the colony.

The workar heas find food by visiting flowers. At the
flower scme gather nectar draplets with a hizh concentration
of sugar. Others collect opollen--protein for the growing
larvae, The bees perform a servics for tha plants by affecting
pollination, Wher a1 bee visits flowers, it usually restricts
its visits t> a single species of plant. TIhis is {mnortanb for
the bea and the flower--the bee encounters the familiar
mechanism witnin the blossoms and the pollen carried by the
bees originates in cthexr flowers of the same specles,

White-Crown Pigeon

In the Keys James Audubon first found the White-Crown Pligeons,
The body of the b»ird is dark with a white crown in the adult
(the immature lacks the wilte crown.) They feed on various
hammock frults includinzg the fruits of the Polsonwood Tree,
This is a West Indlan specles which reaches its northern
1imit in the Florida Keys, However, the »nird is declining
in numbers over most of its range., White-crowns breed offshore
from the maln chain of 1slands, but are entirely dependsnt on
the frults of hardwood trees for food.
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fommon Nignthawk

The Nighthawk becomes active at night and ig an insect
ferder with a large flat nead, tiny bill, ensrumcous mouth,
long polnted wings, sligntly forked tall, and white wing
patches, It sits lengsthwise on limbs during the day in
the hammock; by day ite syes are a mere slit, but huge
and round st night,

Liguus I'ree Snail

As some of the 52 color forms of the Liguus traes snall
are in danger of extinction, we have attsmptsd to "slant"
snalls of a particular color form in thls hammook,
Unfortunately these snalls have many snemies--rats, raccoons,
some birds, and man, Occaslonally a snall may %“e s=en.

In the dry winter the snails are higher up in the treas

sstivating-~that i3, the znails are in a dormant statas,

gtth the summer rains they will feed asgain on the tree
chens .

Hermit Crab

From time to time we esncounter Hermi® Crahs in the
Hammook. This crab 1lives in the =hells of dead animals,
A8 he grows he adocts & larger shell, He have found
Crabs in the Hammock that have adoptsd not shells, hut
glass Jjars for hnomes, The cr=o's abdomen, or "tatil®
fits nicaly ints the interior of & shell., Tha and of
the crab's abdomen hag 1little alaspers that grip the
inside of the shell, often so tightly that the animals
Body may be pulled apart “afore 1t will relinguish its
grip on its honme,
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Land hermits are primarily vagetarians. Yet, they will
eat meat if vegetable matter 18 not avallable, When food 1is
scarce they will not hasitate to ki1ll and eat menmbers of thelr

own apecles,

Only one specles of land hermit (Cosnobita clypsatus)
is found in the western hemlsphere. They must have dsally
access to water--elther fresh or salt--but they seldom enter

the water voluntarily, except when the females liberate thelr

young at spawning time.

Unfortunately, tnere has baen intensa collecting
pragsuro during the last few years on the land hermit
crab,
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Hammock Trees
(This information will bHe of value in the "Tree Hunt"
activity that follows,)

Sra»ilian Peppsr

(Schinue terebinthifolius)

This tree can grow to 40 ft.; 1t 1is
low branching and hushy.

The leaves are aromatic, compound
with a red midri» and 5-9 leaflets.

The seeds of this aggressive Brazillan
tree were introduced through the United
StatesDepartment of Agriculture in
1898, The plant attalned popularity

ag a dooryard ornamental and frulting
sprays have been used for Christmas
decorations. Too late, people have
realized that it is not a shrub, but

a fast growing tree, and it is difficult
to cut down because of 1ts immense
tangle of intertwining branches, Too
much contact with the tree can produce
an itching rash. The tree 18 also
responsible for respiratory problems

Cinammon Bark

(Canella winterana) The bark is lignht gray; it is thin and
broken into num=rous short thick scales,
exposing a yellow inner aromatic bark,

The leaves are dark green and shiny
with curled under margins,

It 18 usually »nrodused in the s1ade of
other trees and 1s characteristic of
dry areas., Thc wood 1s very hard and
very reavy. The bark has sarved in
medicine as an aromatic stimulant, a
8lignt tonic, and a condiment, The
leas ¢ have been used as a fish polson,
It 18 a honey plant, When the leaf

is anspped in half and the margin
rubbed against the tongue there is

a sharp peppery taste,




Crabwood
(Gymanthes lucida)

22,

M™e leavas are alternate with a toothed
edge, A good way to identify this

tree 18 to scrape your fingsrnall over
the top of the leaf and stem, Crabwood
wlll "catoh™ your nail,

The wood 1s very fine-grained, very
hard, very heavy, and durable and takes
a fine polish. The wood is made into
small novelties such as canes, and backs
of brushes and mirrors, The poisonous
milky sap may irritate the skin and
smoke from the dburning wood may irritate
the eyes, Crabwood 1s indicative

of a resonably old hammock.

The bark is smooth, pesling red brown.
The leaflets are odd in number,

The crushed leaves, frults and cut
twigs smell like turpentine,

™is wood 18 very susceptible to attack
by termites and other insaects and is
perishable., The wood is used for
boxes, matches, and toothplcks. The
resin has been used in medicine, as
glue, varnish, coating for canoes, and
incense, A te= substitute has been made
from %he lesves, The trees are used in
Puerto Rico as "living fenceposts."
Th;y can serve as living telegraph

pPol .d,e
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ACI./ITYs "IREE HUNT®

Cbjectivess 1. To identify common hammock speciles
2., Tec descrine the cnaracteristics of a lseafl 2o that
the cntld will be shle to remsuber 1t
3. To detarmine \f a leaf 18 simple or compounds
if the 1saf 1s oonosite or altarnate
b, To demonstrate a leaf ruhbing,

Times adous 30-45 minutas
Grades 3-6

For the "Tree Hunt" each student will nesd a clip-board,
psncll, and a jrare crayon (anything nut white)}, A3 we
discuss each tree, the students will do a rubbing of the l2aves
and bark (excapt for the Poisonwood Tree)., They will write down
bark and leaf charscteristlics that will allow them to remember
the tree, Leaf samples will be given to the groun in order
that one notebook may -2 comoiled for oclassroom use, 3tudents
will learn 7-10 specles (this depends upon the grade lavel
and student intarest),.

At the completion of the Tree Hunt students will play
"Tree Tic=tec~toe," Cards with riddles giving information about
the trees dlscussed will be handed out, Studenfs will be
iven leaves with labsls, Thay must match the corrsct leaf with
he corract riddle, Just lize tic-tac-tos, the gstudents that
complete 1 line of the card win (if answers are correct}.

ACPIVITYs LEAF FRIEND

Objectivess 1. To describe the similarities and differences
of a producer (green plant) and a consuger
(man).
2, To heighten awareness of the sense of touch.

Times adbout 15 minutes
Grades 3=6

Bach chlld will "e given a lesf wnlich is his "leaf friend."
The ohild will examine the leaf with his hand lans and will
study the structure of the leaf, We wlll discuss how the leaf
iz gimllar to and different from us., All leaves wlll then he
collected into a plle., Students must again find thelr leaf friend.
The first time They nmay use thelr sense of sight as well as touch,
However, the second times they will bes blindfolded and must find
thelr leaf by touch alone, They wlll be asked to 1lsave thelr
friend somawhere on the Irn' " so that when they raturn thers will
always ba a8 friend waiting ior them.
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ACI.VITYs DESIGN A 3E2ED

Objectives: 1. To defines the concents of comnetition and
adaptation,
2, To discuss saeed dispersal mechanisnms,
3., To design a seed that may be dispersed by
various natural forces.

Times ahout 20 minutes

Gradet 3-5

A seed dropped directly under the parent plant may have
trouble surviving as the parent will compete with naw plants for food,
water, sunlight, and room. One of the adpatations of plants which
allows for the sontinuation of the species 1s a mechanism which
disperses seeds to other growing sites,

For this activity we will first disocuss how various plants
in the hammock distribute their seeds, A 8tudent wlll be glven
a dried bean with varicussuppliess glue, rubber bands, fsathers,
cork, balloons, etc, They will he given specific instructions
.8 to how to moedify thelr seed, For examosle: Modify your seed
to float on water at least five minutes., (Hint: air bubdle,
raft). Modify your seed to attract a bird or other animal,
(Hint: bright tasty frults with seeds inside.) Aftsr students
design thelr s=ed they will bYe requiraed tc demonstrats thelr
disperssal invention. Real examples from the natural world
will also be demonstrated,

ACTIVIIYs “IREE ITC-TAC-TOE"

Cbjectivess 1. To review trees previously discuased,
2. To describe the various uses of hammock &rees,

.Time: 20 minutes

Gradas: 5«6

Following are the riddles which will be used in the Iree
Tioc=Tac=-loas

1. I'm called an exotio
Even somawhat toxlc
I'1l take all that®s there
I'm not likely to saare

]
F'Bonasd?andd aggrossive
And I'l]l take over your land

If you let me go. Srazilian Pepper
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3.

4.

5.

6,

7s

I'm Crabwood

Get to know me well

For I'm common hers indeed
Bxamine my rough veinad leat
For the clue you'll neasd,

I'nm a Gumoo Limbe trase

Sc =asy tc resmamber me

What glveas away my

identity? (leaves, bark, roots, twigs)

Your fishing pole

You can lesave at home
My crushed leaves

Will cateh fisgh, alonas,

Once imuortant as z farmerts crop

In large groeves I was tended

But land became scarce

To the Bulldozep I lost

And nov ¥'m remsmbered in ple and saucs,

A bark dar< and ridged

And leaflets small and many

My seedpod shaped like a funny brown pear
And seeds with wings %o carry them in the

A useful tres

I've baen found to be

My wood for ships for furniture, t-o
But in ay snade you'll find

I'm sspeclally k2ind,

Qur leavaes may confuse you
Davise a test

That you can do

Your saense of taste

Will glve you thne Clue.

Bird and squlrrel and c~on and man
Alike nave saten the frult I conmand
Bafors you sample a purple berry

Be sure you sse the green tracslet
ny twigs carry.

30.

Crabwood catohes your
nallwhere the leaf
joins the sten,

3ark

Jamaica Dogwood

ey Line

alr.

Manogany

The two trees ane
may confuse are
fariberry and
Cinammon Bark. They
may be distinguished
by snapping the two
leaves in half and
tasting the edge of
the bresalk; Cinawgmon
3ark will give a
sRarp, peppery taste,

Pigeon Plum



e

10,

il.
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13.

My leaves are darik and shiny
My sap dries black on bark

Though pigaons sat my berrlies orange

Your touch may galn my mark.

You will have no:trouble
In remembering ms

Check the undersides of my leaves

And & diffearsnce youfll sae,

I'm large and sturdy

By leaves feel like leather
With my roots I'll sntwine
Till the nost trees is nmine,

My leaves are soft and shiny
My berries brightly red
Part of my name--a popular drink

"Black as lead,

I'm a wead, I'm a wead
At nothing I'1ll heed.

Yank up my roots

And you'll understand

The name I olaim in this hammook land,

31,

Poisonwood

Satin leaf

Strangler Fig

Wild Coffee

Yellow root
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Pollow-up ACTIVITYs LEAF PRINT WITH PAINT

Students may want to further invsstigate trees by learning
those around their school or on thelr own nature trail, A more
sophisticated leaf print may be aacomnlishnd with paint, Thesge
leaf prints may be usaed tp make Motner'®s Day cards, spring
cards, etc,

Leaf print with paint:

1. Apply oil paint evenly with a rubbsr roller to the backside
of a presaad leaf, Lay the leaf on a flat, smooth surface to
do thls.,

2. Lay the leaf with the inked slde down on paper and cover it
with a layer of newspaper. Press on the leaf to 1sen it
from shifting and roll over the entire leaf,

3. Removae the leaf and newspapser carefully. Use a fast-drying
spray virnish on the leaf print to srotect the paint,

ACTIVITYs "™ GANSFILATION 3TUDY"

Objectivess 1, To define tramspliration,
2. To compare transoiration among leaves of various
ccnditions,

Tima: 30 min,.
Grade: 4«6

Transpiration is the evaporation of watser from plant surface
primarily leaves, into the alr, Host plants transpire adout 75%
of thes watar taken in by thelr rcots. HMost water is lost through
small openings on the leaf and stem surfsices called stomates;
these stomates regulate wi®ar loss,

Transpiration is not always constant, Fluctuations occur
seasonally and dally according to environmental factors such
ag wind, light, moisture, and temperature,

Students willmeasure the mositure released from different
kinds of lsaves by obsarving the color change of codbalt chloride
paper, BStudents will be told to compare dead leaves wlth live
ones8, thick leaves with thin ones, leaves in the sun and thosa
in the shada, email leaves 2.4 large ones on the same tree,
Students will paper c¢clip dry cobalt chlioride paper on living
leavas that are attachad to ftirass or bushas, The leaf will be
enclosed in a plastic bag, Students will measure how long it tax
for the leaves to turn %he Hlue paper to ovink.
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aCTIVITYs “PIGMENT ART®
“bjasctivess 1, To expariment with natural objects and colors.
Time: about 15 minutea
Grades: 3=6

Students will each be given a white plecs of paper, They
will be instructed to very carefully select 1 or 2 natural
objects with which to oroduce 2 olcture or design, They will be
able to experizent with the colors that natural things produce
such as a leaf, grass, soil, burnt woed, stc, With thase
natural pigments they will produce their designs,

ACTIVITYs "“30IL S[UDXY"

Objectives: 1. To take & goll sample correctly
2, o perform a chemical test to detarmine the
soll’s reaction.
3. To sxperiemt in associating oslant zrowth and pH.

Grades 5-6
Time: 20 minutes

Soll is oproduced by the weatharing (action of wind, water,
ete.) on rock. Depending upon the chemical make-up and hardness
of the rock, the formation of a foot of soll could require from
100 to 100,000 years or more. Plant growth, toe, worka with
weathering to produce z3oil. So soll iz made up of both mineral
matter amd orgzanlec matter.

Wnen we asy what 1s the rasaction of a s01l, we mean 1s the
soll acld (sour) or basic (alkaline). To measure the soll reactio
a scale of 1-14 185 usad, . a soll registered 14 then it would
be as basic as 1t could be; if 1t registered 1 1t would ba as
acidic as it could be; and if it registered 7 it would be
nautral, To make this olesar to students, we will use a large
pti chart and discuss itemgwith thich they are familiar (such
s; lemon, bleach, distilled water, blood) in relation to their
Piie

The soil's pd is extremely tmportant to plants, because 1t
affects what nutrients the plant can receive. (Just as we
require nutrients to grow so ¢u plants,) A soll that is too
acld or too hasic wlill not allow a plant to taks up from the
8011l the nutrients 1t requires, Therefore, most plants prefer
soils that are nsutral or at least near neutral. 4nd a soll's
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reaction ls depandent in part upon the kind of rock from which
the soll was born, The weathering of limestone commsnly results
in basic scils, Yet in humid areas rain over a period of tine
will remove the lims from the soil and 1ts reaction will be acid,

Why 1s it so important to study the pH of a s011l? 3B=cause
a inowledge of the chamical osroperties of soll is vital to the
sucoaessful growth of all plant 1life,

Students will properly take soll samples from different
areas in order to compare and contrast different communities.
Tney will apply the pH indicator sclution and from the scale
determine the correct pH of ths soil. A discussion of the
different values will follow.

ACTIVITYs “MINI-WORLD"

Objectives ¢+ 1, To use the various senses (sight, touch, emell,
ard hearing) to locate various things in
a nini-study area,

2, To sharpen the powers of observation and devalop
skills in touching, smelling and hearing natural
acourrences,

3., To ¢lassify all the 4iffsrwent things found in
the ninl-site,

Time: about 30 minutes
Grades 4.6

Students will bs divided into teams of twe, Each tean
will be given a2 hanger:which will be thrown randomly intoc a desige-
nated area, Clven a hand lans, the students will axoclore ths
area enclosed by the hanger and will comolete the Data Sheet,
A %tag%ssion of finding with the entire group will follow the
BCLLVILY.

*#"The true mystery of the world is the visible,
not the invisible, " %® QOgcar Wilde

ACIPIVITYs “3AGGAGE [aGs®

Objectives: 1, To reviaw the concepts of food chains (producer,
consumsr, decomposer), animal homes, camouflage,
adaptation.

2, [Io explore thes mysteries of the hammocik at his
owa 8pc,

Time: about 30 minutes
Grade: 3-4
dtudents will each need & cliphoard, paper, and pencil,

o f [ prd l
pliog diacusaing garious tolnes 20 £ e tpall, studeatey ths
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Baggage [ag technigque, Students willwork in partners. Along
an established section of the trall baggsgze tags wlll De _
attached by various trees, shrubs, rocke, logs, etec. The tag will
have one statement, For example, "If I am a food-maksr
{(producer) take the latter "§," if not take the letter "W,"
This baggage tag will be attached to a green plant, Bach tag
will have a statement and the child will be given a cholce of
two lettars, If tne child has selected the correct answer
then at the end of the activity, with the letters he has choosen
he will be able to unsorsmble them and spell:s Key

Largo
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ACTIVIIDYs SENSORY SCAVAENGER AJUNT "Hot, cold, bitter, sweet,
acid, sploy--all thnese are the taste of life."

Objectivess 1. To develop (or redevelop) awarsness of the senses
of hearing, taste, fesling sight, and smell.
2, Ts demonstrate the different qualities of each
of the senses,
3., To develop a vocabulary to describs the
activities of the senses,

Grade: 3
PRE-SITE

Before coming to the trsil students will be presented with
"sense boxas.” There will be a box for each sense, Students will
have a worksheet to fill out regarding the items in the boxj
they will be required to use various "sense terms" to describe
these items., Students will work in groups of 5-6 around each box.

For example the taste box may contailn--sugar, lime, pretzsls,
galt, ete, The items would be numbered, On the workshest baside
#1, students would have to determine i{f that numbered item was
eweet, sSour, salty or bittar, Then they would samnle the item
marked #2 and record their obsasrvations,

ON-SITE

Students will work in groups of "four." They will ds
presented with a box which w'.] contain instructions for finding
natural Ltems with thelr senses., It will be a "sensory
gscavenger hunt? Por example, for the sense of sight, students
will find 3 pnotograpns in their boxs

8 water view

a tres
sonetning man-made

While exploring a predetermined area they must identify the
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place in which these plcotures wera ta<en (they will have to
pay classe attention to detall),

The sensory education they developed in the classroom will
ba transferred to the outdoors.

ACIIVITY: "CREATLIVE WRITING"
PRESSITE

If the activity is selected, students should »ne told in
advance that this will be one of their activities, They
should be made familiar with cinguain and halku and any
other literary forms you would like them to use in this program.

Grades 3-6
Times ahout 30 minutes

Objectivess 1., Lo give creative expression (write a story,
descriptive paragraph, poem, haiku, cinguain,
ata.) to one of the following experiences:

a, An animal seen or discussed on the nature
tratl,

b. An object msen or discussed on the trail
(rock, leaf, shell).

¢. A psrsonal reacotion to the trail.

This will be programmed as a closing activity. Students
will need clipboards, vencils and paper and will be allowed
to chocse from one of tha above topics., He will be allowed to
select hlis own form of expression.

=3I

Back in the classroom students may want to draw a picture
about thelr story, poem, etc, and display this in the room,.
Students shoudl be gilven some time to share their storles,
poems, etc., with one another,

ACIIVITYs "“ARE YOU REALLY LISIENING?"

"Nature speaks to us Lf we listen”
«=CsG. Rossetti

Objactiveu: 1. To develop a listening sensitivity to what is
around ue.

2, To identify the affescts of nolse upon the
individual
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Times about 15 minutes
Grades: 4«6

Students will be requested to sit in a "listening circle"
facing away from the circle, Students will juat sit with eyes
closed for several minutes. We will taen discuss what sounds
were heard., The concepts of pitch and intansity will be
introduced, Students will be given a Data Sheet and will
complete L1t for tne outdoor experience.

POST-SITE ACLIVILY

In order to complete the Data 3heet, students should be
allowed time for "listening circles" in the classroom, in a
crowded cafeteria, on the playground, ete, After completing
a number of listening circles, students may compares sounds and
the "quallty" of sounds from the different "test-areas," This
would be a good time to discuss the idea of nolse nollution
and the effec's of nolse on the Hividual,.

- ACTIVITY: ™THE SOUND OF MUSIC®

Objectivess 1. To explore the natural environment for objects with
which to make music,
2., To experience how early man searched for music
in his environment.

Grade: 3-4
Times absut 30 minutes

Students will »e askecdi to find natural objects from which
they could devise a musical instrument., (example: knocking
2 stlo4s or rocis togetner, crushing dead, dried leaves, raking a
stick over a rock, etec.,) Students will then put on a "natural
concert" with theilr home-made or "naturalemade" musical
instruments, .

ACIIVITYs ™“FOCUSING ON A, + "
Objectivess 1, To helghten perception of detall,
2, To develop 8 .learer understanding of the
intricate ocrder of the natural environment,
Grades 3«6
Times about 30 minates

Students will selsct 2 or 3 1nterasbin§ natural objects which
exhiblit a great deal of detall. Objects with a considerable
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smount of intricate detalls are: leaves, coral rock, a plecs
of bark that nas come off the tree (students may not remove
bark from the tree), shells,. Students will thmdo intricate
drawings or palintings of the natural shject,

POST-3ITE:

Back in the classroom all drawings may he collected and
made into a collage entitled:

"Mhe Artistry of Nature"
"Detail in sature"

or whatever title the class selects.

##There are two worlds: the world that we can measure
with line and rule, and the world that we feel with
our hearts and imaginations. Lelgh Hunt#*#®

ACTIVITYs ™IHE COMPAS3"

Objectives: 1, Given a premeasured 100 ft, distance, to

determine the length of his average step,.

2, Using the length of his step--to determine the
dimensions of any glven room, building, atoc.

3. To identify the 3 major parts of the compass,

« To accurately set a glven bearing and folow

that bdYearing for a short distance,

5. To follow a compass course with a falir degree
of accuracy.

Times 45«80 min.
Grades 5=6

A compass 1a used for determining directisns on the earth's
surface. By using a compass and knowing the langth of his step,
8 person can determine distances and directions of many objects,
After students have determined the length of thelr step, and
are able to feollow a hesaring, thelr skill will be tested by
having them follow & compass course,.

(If stadents show a great deal of interest a second session
~on mapping with the compass van be arranged.)

This activity will be conducted in a large fleld-~ not in
the hammock,.
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MANGRCVES

Mangroves are very salt-tolerant plants., Different specises
form zones in the intertidal region. The Red Manarovse forms
the outermost zone, and is followed shoraward by the 3lack
Mangrove, and finally the Whits Mangrove, The mangroves serve
many purposes: land bullding, shore prstection and
stabilization, food and shelter for young fish and shrimp
(a nursery area). Mangroves &rotect the coast from excsssive
eroglon which night otnerwise be orsduced by flerce trapigal
storng. Mangrovas also provide the materiasl for an important
detritus food chain (to be discussed later),

Red Mangrove _

(Rhizophora mangle) The Red Mangroves are easy to
identify because of thelr long
prop roots whlch grow from the
branches of the tres and arch into
the water, Ihey alsgs have long
gresn seed pnods whlca are often
found floating in Florida 3ay.
{These seed pods may float a year
sefore tiklng root,) The lesaves
are dark gre=n and leathery, The
dried and ground leaves can b= made
into a tea, The bark contains
20-730% tannin which is used for
dyas, tanning and folk medicine.

3lack Mangrove

(Avigennia nitida) The Black Mangrove nay be

ldentified by 3 charactsristics:

1. It has a darker bhark than the
Hed or White fangrove.

2, It h28 breathing rootscsalled
pneumnatophores which stick
up out of the soll around the
baga of the tree.

3. 1Its leaves are green on the
front and sllvery on the back,
Many times the hack-side of the
leaf wlll be covered with salt
crystals, (The old timers
used to throw these leaves
into thelr soup for seasoning.)

Ine »Hark is lamportant for tanning
leather and for red dyve., The wood

éidfgf%ai"§§3§? and the gum has




White Mangrove
(Laguncularia racsmessa)

Buttonwood
(Conogarpus erecta)

\ /i
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The White Mangrove may be

{dentified by its leathery oval
leaves, The leaf is usually notched
at the tin, On the leaf stem at

the base of the leaf blade there are
also 2 1little swellings. The

Wnite Mangrove also has
pneunatophores pressnt underground
but they seidom oroject anove the
ground, The hark is 12-24% tannin
and is used for tanning leather.

This tree is usually found on

the landward side of tidal mangrove
forests., Its bark is gray and
brown and vary rough and furrowed,
The leaves are light green, but
when one ohsarves the tree from a
distance 1ts canopy is fall=-1ll<e
with a sprinkling of red and orange
leaves among the green, This tree
isa ghore hHuilder with an extensive
root system which hinds muddy saline
shores,



41,

Mangrove Food Chaln

In the mangrove system there 18 a dftrgtus food chain.
Debris 1s decomoosing dead plant material such Aas mangrove

leavaes, twige, and frults, Detritus is a product of the

breakdown of dahbris, As “Zabris s changed ‘nto detrfitus, it
acquires a "coating™ of bactaeria and fungus wnlch actually lncreases
its total protein value,

fhe food chaln is 11llustrated belows
Mangrove debris and detrituSeee== bacteria and fungiecee«e

Sailfin Molly (organisms which feed----=Wadingz birds such as-=---
on detritus) derons, Eeraets, and Sport
fish species

Anerican CGrocodile, 3ald Eagle
Osprey

My purposes in illustrating this food chaln are first, %o
demonstrate the vary critizal interdespendence of plants and animals,
and secondly to emphasize tha importance of the mangrovas, It
was once Hellevad that mangroves sarved no function at all in
the natural system; finally, man is hopefully coming to the
realization tiat all things belong and sarve in the "winlel
Indeed, the survival of the 3ald Eagle is linked 5o that of
the lowly bacteria and funzi, "You cannot pick a flower without
disturning a star,"

Nonatheless, this food chaln exists in our zangrsve study
area to a libited degree.

Another food chain ¢’ our arsa would bes
Mangrove leaveS-=«-- nud Crab=wem= mangrove sSnappelee-e-=
heron(feeds on small snasoer)

A mangrove-associated mud crad is The only Xnow macro-.

organism that feeds directly or Che mancrove leaf without
the leaflf undergoing decomposition firat:
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ACTIVIIYs MANGROVE 3IUDY

Objectivea:s 1. To dlatinguish the Red Mangrove, Black Mangrove,
White Mangrove, and 3uttonwood,

2. To complete a weather data 84ieet which reaquires
tha tempsrature, salinity, current and turbidity
of the water,

a. To study any organisms around the mangrove roots,

'« To determine the disaolved oxygen, carbon
dioxide, and pH of water around the mangroves,

A good preparation for thls activity would be gangrovq
Sgggggigiﬁgp-a 4th grade study designed by Martin County.
owavar, tnis workbook was designed for a particular area,
and needs to be adapted to our own mangrove community,

For thls activity students will be divided into four
groupa. Four different activities will be going nn at the same
time and students will rotate through these four aActivitias,

Stationl. On the boardwalk, students will learn the Red, Black,
and White Mangrove and tha 3uttonwood, They will do
leaf rubbings,

StatlionZ. Students will examina the area around the mangrove
roots with zlass-bottom buckats, They will be
required to record any organisms thsey encounter,

Station3. Students wlll determine the digsolved oxygen, carbon
dioxide and pH of tha water around the mangroves, They
will take numerous readings and record on Water
Data Shset,

Station4, Students will 711l out weather data shests, (These
have been adapted from flartin County's matarisl),

At the end of the seperate sessions, we will come tognther as a
group and discuss our findings.
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ACTIVITYs “WATER TFSTING"

Objectiveass
1. To properly take a water samole,
2. To demonstrate the presence of 07 and CO2
. and to relate these gases to the process of
photosyntnesis,
3. o destermine the pH of the watsr and ralevance
of pH to living organisms,
Grades U4-6
Qxvzen:

The oxyzen supply in water comes from 2 sources: from the
alr and from the plants in the water (by pnotosynthesis).
Oxygan moves from the alr into the water very slowly unless 1t
13 helped by wind and water movements, Sunlight is the
primary factor in plant production of oxygen. Resulis will
vary depending upci. what time, what ssason, and whare
oxygen measulements are tazen,

Also, water cannot "hold"™ as much oxygen as the atmosphegs.
Oxygen dissovles in water and this ability is affected by salinity.
Normall), low water temperatures allow more oxygen to be dissolved
in the waterwhlle in high salinities the reverse is true.

The Key Largo study site represents an ar=a of high
salinity. A measurement taken in September revealed a
salinity of 42,3 garts er thousand; sea water 1s 35 parts
of salts by welght per 1,000 parts of water or 3.5 percent,
The salinity will increase with the dryness of winter; this
is attriduted to the decreased rainfall and the decreased watar
run-off from the land, Then what ¢ the dlssolved oxygen?

We said that oxygen is produced through photosynthesis,
There 18 a great deal of submerged vegatation in our study area,
80 there 1s much photosynthetic activity., With so much activity
a great deal of oxygen is produced,

In some parts of the Bay the dissolved oxygen readingin the
afternoon 1s 7 milligrams per liter, At night 1% is about 1

or 2 mg/l, The difference 18 Lhat the process of photosynthesls
requires sunlight. At night plants are unable to produce the
oxygen, but continus the process of respiration thus consuming
most of the avallallke oxygen. Flants consume oxygen and produce
carbon dloxide but at ratea much lower than ths rates of

carbon dloxide uptake and oxygen production during photosynthesis,

Further more oxygzen 18 reguired by fish and other animal
life in the water. The . squired concantration varies from
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species to species but most fish need at least 4.0mg/1l

for survival and may rsquire more for rapid growth and

other activities. Therefors, dissolved oxygen readings
help to determine the health of the community.

Carbon Dioxide

Caroon dioxide i3 essential for the growth of water
plants--phytéplankton (microscopic plant 1ifs suspended
in the water) as well as rooted plants. The process of
ghotosyntheala requiras carbon dioxide; with this carbon

ioxide and sunlight the plant produces oxygen and builds
1te own body tissues,

; The addltion of carbon dioxide to a system will lower 1ts

pH (make the sgstem more acidic) and the removal of carbon
dioxide from the system can railse 1ts pH. Carhon dloxide combines
with water to form 2 weak acld,

2H

In waters of high salinlty you may have a higher pH
(more basic). Very high salinity waters causs the calolum to
precipl iate out and combine with the carbon dioxide to
produce calclum carsonate, Sc by removing the carbon dloxide
you get higher (more basic) pH readings.

The pH of the wataer (how acidic or basic) is very
important to the well-being of marine organisms, Thesy would
be unable to survive in either extrems of the pH scale.

Activity

Students will take & “ater samples and using the Haoch Xi¢
wlll determine the oxygen, oarbon dloxide, and pH of various
water depths and areas,
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HE GRASSFLAT

The marine sea grasses which make up most of the grassflats
in our area are a valuable resource walch produce “oth food and
shelter for fish and invsrtsbrates, The shallow grass bads provide |
food for many species of birds whlch prey upon small fish and
invaertabrates,

Sea grasses are marine flowering plants. They spread by
production of long runners or rhizomes, These produce roots and
leaves, The rhizomes and roots form dense networks which
bind the bottom muds and sands together and thus prohibit or
greatly reduce srosion from waves or tidal currasnts.

Few animals feed directly upon marine grassss; ssa turtles,
manat=es, a few fishes and certain sea urchins do., The grasses
are a natural nursery area for commereial and sport fish such
as mangrove snapper, snock, plnk shrimp, and spiny lobstar,

The sea grasses also provide surface for attachment of many
sesslle (immobile} plants and animals, For example, at least
113 specles of algae are known to grow on bturtle grass leavas,
The following are gen graasses that we may expect to find in
our study aresa;

Turtle Grass (Thalassia testudlnum): Thls has long, flat leaves
about #in, wide and 1-2 f%. Tong. This grass prefers a salinity
of 25 o/ou to 38o/00 and the 8t temperature for growth is

68-886 degrees F. A turtle grass community is hlghly productivas,

Shoal Grass (dalodule wrightil)s Thls grass nas rlat leaves
about 1/16 in. wide, This grass can tolerate a wids range of
temperatures and salinities from 10 o/oo to 60 o/0o, 3hoal
grass density depends largely upon the local concentrations of
Turtle Grass and Manatee Grass, When these grasses ars absent
or scarce, shoal grass tends to form #ense growtha.

This grass community orovides a valuable nahitat for fish,
snrinp, and spiny labster,

Manatee Grass (Syri dinum filiforme) This grass has thin
cylindrical leaves, i grass does not tolarate very low
salinities and is primarily found in waters of 20 o/oco to 3% 8/o00 ,
It 48 also important in erosion control, and providing hahltat,

3allfin Molly




¥ood Chalns of thne Grassflat

A Frod Chaln is defined as: a sequence of organisms
starting with the green plant in which each is food for a higher
or more comiex oryanism." Let's consider the various plants
and animals of the Grassflats and discover "who eats who out
in the tmrtle grass."

1 Detritus--;-— Sailfin MollieS—ww== Bangrova Snapoere-
T'nis 1ia
contributed Heron

by the sea grassas
and mangroves.
2. Phytoplanktoneew-= Zooplanktone==== Silvarsides-ece=-

Barracuds*

#(In varicus giowth stagesy barracuda asat fish of different
sizes acoording to thelr partiuclar size,)

3. ({Dominant Focd Chaln)
Phytoplankione~ew- Zooplanktonee=wa Siiversideseecas
Needlefdgljew-w~ Large darracuda
4, Turtle Grasge---- Halfheais
Turtle Grasg-w--« Pinfish
5. Phytoplankioneew-e Zooplanktoii-eses  ANC107ieHacces

Mangrove Snappar

Organisms of the Grassflat:

dorseshoe Crabs It eats tiny fish and just about anything it
finds on ths Hotton.

Pipefishs This 1s the cousin of the seahorse, It feads on
mloro-crustaceans and larvae fish, Thas ssanorse
and the plpeTish have a long snout used like a
drinking styc.; by sucking water through the snout
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they sull in their prey.

Seahorses Seahorses have great maneuverability., They feed
only on moving prey, Ihelr psctoral fins (located
benind thelr neads) flutter as fast as 70 timaes
per second.,

Cassiopeiss This jellyfish lies upside downon the bottom in
quiet, shasllow water, slowly pdsating to force
food-ladsn currents across the "mouths," Tals is a
vary conmon jellyfish in the sometimes stagnant
and nutrisnt-enriched high salinity watsrs of our
area,

ACTIVITYs GRASSFLAT EXPLORATION

Objectivess 1. To axplore the grassflats with cances and

slass-bottom dbuccets,

2., To discuss food chains in the grasaflat arsa,

3. I's discuss various organisms in the grassflats.

. To disocuss the condition of the turtle grass in

the study area,

5. To discuss the Reverse Osmosis Plant,

6. To discuse the impact of man upon the 3uttonwood
Sound Aresa,

Grades 5«6

The Martin County series on the gzgggg%%g would be &
goed preparation for this study, However, e material must
be adapted to our Keys's environment,

For the activity, suudents will f1ll out the Weather
Data Sheet, and will list all organisms (or descriptions of
orzanisms) whioh they find in the arsa, Although there will
be & variety of fish, identification wlll not be heavily
Btressed, Instead,; we hope that students through studying
the role of these llttle fisheg in the food chain will come
to understand their importance to the 3ald Eagle, American
Crocodile, and Creat White Hezun,

Brook Silverside
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DATA SHERT STUDENT'S NAME

ACTIVITYs SENSE 30XES (PRE-SITE ACTIVITY FOR SENSORY SCAVENGER HUNT )

TASTE (sweet, sour, salty, bitter)

1' 6.
2. ?I
3. 8.
&, G
L 10.

SIGHT (distant, close, bright color, dull color, blurred, clear)

1* 61
2Q ?t
3. B,

- 9-
5. 10-

SMELL (strong, medium, mild, no smell)

le 6.
2 7e
EQ Bo

. 9.
5' 10-

REARING (high, low, loud, soft, no sound)

1. 60
2. 1:1"
3o 8.
"‘l 9-
Se 10.

FEELING (temperature-hot, cold; texture~rough, smooth; size-long,
gshort, wide, narrow; welght-heavy, light)

1. 6.
2. ?.
a. 8.

" 9
5'. 10.

Any time that you can racognize exactly what Che object ig,
write that down tao,
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DATA SHPEST STELIMTS *

NANES

ACTIVITYs “MINI WORLD"

IAist all the different items you can find insilde of your

hanger. If you cannct glve the item a name, then in a few

words, describe it. Circle whether the item is an Animal,

a Plant, or a Mineral and if 1t is Living or Dead,

_ LIVYAE Aatmal  Tiving | Animal
Plant Dead Plant Dead Plant
Mineral Mineral Mine=al

Living
Dead

por—

Animal Living

nimal Tiving ' Plant Dead
Tant Dead Mineral
ineral
! nimal Liv}
nimal — LIVIRg : r
ineral .- ¥ineral
H
I
|
|
animal  LClving TAnimal Tdving tEay ving
Plant  Dead Plant Dead Plant D



STUIRR TS s A

DATA SHEET NAMES

ACTIVITYs MINI WORLD (ocont.)

2

Je

b

Connect items that need each other with lines. Many ltems will
have several "need® lines,

Which items are: {(writs under block)
a. producers (focd-makers)

b. consumers (food-takersa)

sy decomposars (food-breakers)

How many of one item ars there within your boundariss?

Lanm . you count them arnd write the number beside esch item,

What would hsmppen if one ltem was rewoved from your area?
{(Desariba below):

AGRIVITY: POSE-SITE

When you return to scn.al write a one page gtory about

your mini-world. It can be wither imaginative or factual,



DATA SHERTs

®ARE YOU REALLY LISIENING?™

STUDENT'S NAME

51

IEST
SITE

DESCRIBE THE
SOUNDS YOU HEARD.
(1 SOUND/LINR)

IF MAN-
MADE

(check
space)

IF

NATURAL

(check
space)

PITCH

High

{check one)

Low

INTENSITY
(check one)

High

|
|

Low

HOW
FAR

WAS THE S0
PLEASANT?
f(cheok ong

Yes
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WEATHER DATA SHERT STUDENTS*
_ NAMES

M NGROVE STUDY AAEA

D.TE:

1. The weather today is:

2.

3e

&,

5e

6.

The temperature of the air is:

The salinity of the water 1a:

hydrometer reading

temperature of the water

salinity

W¥hich is warmer, the alr or the water?

How wmuch warmser?

Pind something that will float and put it in the water around the
mangroves, Is there much of a currsnt?

Turbidity means how oloudy the water 1s., Put your foot about
30 cm under the water,

How well oan you see your foot?

Would you say that the water 1s very turbid?




"'ATER DATA SHEET STUDENTS®

I to

NAMES

detarmine dissolved oxygen,

carbon dioxide, and pH)

18t

2nd

Sampla:
Are theres adotl of water planta in the area

Water depth

Is the area from which you- are removing the water sample
in shade or sunlight?

Dissclved oxygen ng/1

Carbon dloxide mg/1
pA

Sampie:s

Are there alot of water plants in the area

Water depth

Is the area from which you are removing the water sample
in shade or sunlight?

Dissoclved oxygen ng/l.

Carbon dioxide mg/1
pH

Samplet

Are there alot of water plants in the area

Water depth

Is the area from which yor are removing the sample in shades
or sunlight?

Dissolved oxygen mg/1.

Carbon dioxide mz/1l.

pH
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SOTIL DATA SHERT STUDENT'S NAME

Record the following information about the soll in your study
are .

1. m&?ﬂ%'p%‘}; ﬁtudr area

2. TEMPERATURE:

Alr temperature

Surface temperature

S«-inch temperature

10«-inch temperature (1f possible)
3. phs

®4, TEXTURE: (check one)
Sand Silt Clay

-

5. COLOR OF SOIL

{(dark, grey brown to black
dark brown to yellow- brown
pale brown to yellow

6. CONTENTS OF MATERIAL A30VE THE SOIL_

7. TYPE OF ROCK

8. DEPIH OF SOIL

®Po determine the teaxture push and rub moistened sample between thumb
and forafinger:

If Lt feels grltty.-............3.-.¢............!lnd
If it feels smooth and sl’ck, not very sticky....silt

If 1t feals smooth, plastic, very B8L1CKY cesesocscClay
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