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Nature tralls provide opportumtres to study living orgamsms in therr natural hab1tats Lets 2
“begin our tour of the Young Scholars Trail by emphas1zmg scientific inquiry. Scientific inquiry
; includes the exploratlon of nature through observation and research. As you observe the forest
~ today, focus on the needs. of all lrvmg organisms. How does the forest supply these needs?
What happens to the dead trees in the forest? Is this forest drfferent from other forests? What
trees are located in this forest> And why7 What animals live in this forest? And why? Are there
hidden communities of organrsms3 Have humans created any changes in the forest? Can you
~ compare this forest with the forests around your home? Maybe you can compare this forest -
~ with your own backyard S '

Before you begm your trek through nature, stop and take time to look around: Fmd aclear
spot to sit, and ask a friend to help answer the above questions. Write down your ideas, and .
compare them with others in your group Do you think your ideas will change after you have
completed the trall7 Be sure to look at indications of life such as energy.use, reproduction,
: response to the environment, and growth. Take note of any specific adaptatlons of the organ-
isms you may see along the trail. Through observatron and the process of science, many of your
_ questions can be answered along the frarl Bring along a note pad and pencll and accept the
challenge of askmg \Whyi) RIS ek : =

As you observe living organisms along the trail, remember the ‘basic steps scientists use to -
“solve problems. Stop and compare your ideas with the observations made by each-of your -
- friends: Organize your group's 1deas and use these ideas to make predlct1ons or hypotheses
‘based on the observations. As you satlsfy your curiosity about living organisms, brainstorm -
~ideas for testmg\your hypotheses in the classroom Testing and experimentation-provide results -
and data: used to support conclusions. Sc1ent1f1c inquiry mvolves forming a hypothegs testing
~ the hypothe51s collectmg results, and using the results to form a conclusion. If your hypothesrs
is incorrect, redesign your experrment and try again. We learn through experrmentatlon : ;
\whether the hypothesis proves to be correct or not.
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Observe and record the b10t1c components of the pond in your Journal Can you class1fy
each orgamsm in your ]ournal as a producer consumer or decomposer9 , , =i
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~ Two different ecosystems ‘meet at Post 2 The aquatic- ecosystem blends into the terrestrtal
ecosystem Notice the marshlike quality of the area around this post. Please do not feave the
trail, but try to classify the plants and animals you observe as terrestrial or aquatic. Take time to
look for salamanders “but remember to treat all lwm&orgamsms with respect. Please do not
touch any organisms you fmd along the trail. Durmg winter, the mole salamanders move from
the1r terrestrial environment into aquatic areas to reproduce Salamanders reproduce in moist,
wet environments because their eggs do not have shells. Their eggs are usually attached in
~small, Jellyhke masses to underwater ob]ects (Kerser 1999) Do you see any salamander eggs?
~ Record your observations in your Journal : : . : «
= This: post is representative of an ecotone. An ecotone is the transitional zone betweena
terrestrial and an aquatic environment (Mlller 1990) Did you observe both aquatic and terres-,
tr1al organisms? Usually, these transitional zones represent a larger diversity of life when com-
: pared with the organisms found in terrestrlal environments or aguatic environments. Record the
biotic and abiotic components in your ]ournal for Post 2. The water level at th1s 51te varies or
- changes due to temperature and rainfall. Can you make a hypothesrs that predrcts the effect of
the abiotic factors on the biotic factors for Posto == - = : =

pahe s L G s s

‘As you move into- the terrestrral or forest ‘environment, stop and record the common Y
- names of the trees you expect to see in this temperate, deciduous forest. What ab10t1c compo- o
nents are important in this forest? Ask your friends for their ideas. =
Temperate deciduous forests exist in regions ‘where the temperature is moderate and fluc-
tuates with the seasons. The maJor1ty of the trees lose the1r leaves in the winter. In some tem-
perate forests rainfall is consistent through0ut the year; however, this is generally not true for =
~ the forests of North Mrss1s51pp1 When does North Mississippi experience the greatest amount
~ of rainfall? Did you include temperature and rainfall as important abiotic factors in this forest? -
What is the average ramfall in North M{ssrssrppﬂ Can you design an expenment to test your
‘hypothesis? et - T :
' The common names of the trees mclude oak ’mckory, maple, poplar dogwood and beech.

The sc1ent1f1c names include the genera Quercus, Carya, Acer, Liriodendron, Cornus, and Fagus,
respectlvely (Logan, 1999) Dld you guess any of the common names correctly9 -

N




As you move through the forest, observe the different shapes of the leaves. ’Leaves can be 7
‘used to identify different species of plants (Fuller, 1997). Collect samples of the leaves and e
- the flgure below to group the leaves =

~ Compound leaves e : < pieee s T
Oppos1te leaves 2

Needle-shaped. - N
leaves N

7 Round \leaves :

e | and flat leaves -

Lobed leaves

Long and slender leaves - Ty . e 5

o

-

Dld you collect a leaf from each of the above categones? Why are there SO many dlfferent :
leaf shapes? Guess which leaf shape would lose more water. In temperate forests, a big broad -
leaf is an adaptation that lowers the temperature of the plant through transplratlon or the loss
of water through the stomata in the leaf (Balbach & Bhss 1991). Did you select the biggest leaf
or the smallest leaf with needles as the leaf that would lose the most water? What about the
" leaves that are lobed? Do you think they Jose more or less water? Stomata /:dlow plants to take
in carbon dioxide needed for- photosyntbe51s Water is lost through these openings. Some plants
can close their stomata when it is very hot to-minimize water loss. Remember all plants have n

~ adaptations to the abiotic factors in the environment-in which they are found (Mauseth,-1991).

; ~ Look around Do you see any honeysuckle? Are the blooms white orred> You will probably -
~—_notice more white honeysuckle along the trail. The Japanese honeysuckle, L«)mcem japonica, or the
“honeysuckle that blooms white, is not native to our southern forests. This plant is native to Asxa

' (Kuhajek, 1999) As you move along the trail, look for the honeysuckle that blooms red. This - .-
plant is native to our forests. Sometimes foreign species of plants or animals are introduced toa = _
new ecosystem. These forelgn species then become part of a new food chain. What happens to

the ecosystem if there are no predators or competitors for the new, introduced species? \What

~ happens to the ecosystem if the new species competes for the food source of other consumers?

- Kudzuis a forelgn species from Asia that was introduced to our forests (Miller, 1990). This
-plant outcompetes and outproduces many of our native plant species. Did the introduction of
kudzu affect our forests? How? Compare your ideas w1th those of your friends. How fast does
kudzu grow? Can you compare the growth of kudzu with the growth of honeysuckleD How

would' you de31gn your expenment to test your hypothe5159

b
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As you move through the forest, observe the different shapes of the leaves. ’Leaves can be
‘used to identify different species of plants (Fuller, 1997). Collect samples of the leaves, ancl use

S z S

~ Compound leaves : e AE
- Opp051te leaves =

Simple leaves i

Needle-shaped . Ny

leaves

Round lea\;es :

Lobed reaves = \Bkroad and flat leaves

Long and slender leaves

. Dbid you collect a leaf from each of- the above categories? Why are there so ma\n’y different
leaf shapes? Guess which leaf shape would lose more water. In_ temperate forests, a big- broad
leaf is an adaptation that lowers the temperature of the plant through transplratlon or the loss
of water through the stomata in the leaf (Balbach & BllSS 1991). Did you select the biggest leaf
or the smallest leaf with needles as the leaf that would lose the most water? What about the

" leaves that are ‘lobed? Do you think they lose more or less water? Stomata /allow plants to take

in carbon dioxide needed for photosynthesis. “Water is lost through these | openings. Some plants
can close thetr stomata when it is very hot to minimize water loss. Remember all plants have

g adaptat1ons to the abiotic factors in the environment-in which they are found (Mauseth,-1991).

Look around Do you see any honeysuckle? Are the blooms white or red> You will probably -

" notice more white honeysuckle along the trall The Japanese honeysuckle, Lonicera japonica, or the

“honeysuckle that blooms white, is not native to our southern forests. This plant is native to A51a
" (Kuhajek, 1999). As you move along the trall look for the honeysuckle that blooms red. This
7plant is native to our forests. Somet1mes foreign spec1es of plants or animals are introducedtoa — _

new ecosystem. These foreign species then become part of a new food chain. What happens to
the ecosystem if there are no predators or competitors for the new, mtroduced species? What

~ happens to the ecosystem if the new species competes for the food source of other consumers?

Kudzu is a foreign species from Asia that was introduced to our forests (Miller, 1990). This

~.plant outcompetes and outproduces many of our native plant species. Did the introduction of -

kudzu affect our forests? How? Compare your ideas with those of your friends. How fast does
kudzu grow? Can you compare the growth of kudzu with the growth of honeysuckleD How
would’ you des1gn your experlment to test your hypothesns7 .

Toethed leaves™
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“Postd - =« ks Sai :
As you move upland into. the forest stop at Post 4 and record the natural resources you see
sutrounding you. Does the forest renew these resources? HOW7 Take time to Share 1deas with
your classmates and record these ideas in ‘your Journal : ,
Many of the molecules used by living organisms are renewed through chemical reactions
such as photosynthesrs and cellular 1 respiration. Photosynthesis is the chemical process used by
autotrophs, such as plants, to capture the energy of the sun. Autotrophs convert this energy =
* into stored energy such as starch (Atkin et al. 1993)" Both autotrophs and heterotrophs convert
stored energy sources into usable energy through the chemical process of cellular respiration,
These chemical reactlons occur repeatedly. Chemical reactions that repeat over and over are
called cycles (Handwerker 1999). The forest renews nutrients required for life through chemi-
- cal cycles. such as the carbon cycle, the nitrogen cycle, and the water cycle. Look at your jour-
~ nals. Did you mclude the avarlabrllty of nutrlents and the rate of recycling of nutrrents as
" resources?” : \
- Autotrophs play an 1mportant role in the recyclmg of carbon Carbon d1ox1de and water -
are used along with the energy of the sun to produce the energy source, or food for the plant *
(Miller, 1990). Use the diagram below to describe the role of plants in the carbon cycle.

/ o 7
/ \

. ‘\ - : i
~ Carbon dioxide in air
and water plus water
in soil (energy released)

Fossil fuels (organic carbon)
and limestone (carbonates)
|Photosynthesis (Stored chemical energy) “

| (green plants) ’ : ‘

decay (plants,
animals, and"

g ‘decomposers) /

(f\

Glucose and other
organic compounds

(stored chemical energy)
and oxygen ‘



Carbon dioxide is naturally produced during cellular resplratlon when living organisms
‘make usable energy. Carbon dioxide is then recycled during photosynthesis. What happens to
the carbon cycle when humans cut down too many frees?’ ‘What happens to-the carbon cycle
when fossil fuels such as gasoline are burned in our cars? Share your ideas with your friends.
Record your ideas in your journal. Is the carbon cycle balanced? Can you design a closed envi-
“ronment such as a terrarium to test your hypothesis? ;

Post 5

At Post 5 notice the amount of dead leaves, branches or trees on the ground Is this leaf -
11tter important to the forest> Gently push some of the leaves back from the soil and sketch any
organisms you discover. What is the job of these organisms in the environment? Are there 1
organisms that you cannot see on or beneath the dead leaves? Make a hypothesis concerning
- the role of these organisms in the environment and record it along with your sketches of the
- organisms you located beneath the leaf litter. After you finish your sketches please return the

leaf litter to its original posmon in the forest. :

All living organisms use the element nitrogen to rhigke proteins and nucleic acids (Miller,
1990) The air we breathe contains nitrogen, but most 11V1r1g organisms cannot use atmospheric
nitrogen. Talk to your friends, and brainstorm several ways nitrogen can be obtained by living
organisms. Compare your ideas with the diagram of the nitrogen cycle presented below. k

M hghtnmg

Nitrogen
oxides in
atmosphere

Nitrogen in
atmosphere

denitrifying bacteria
s N

bacteria /N

Nitrates in
soil and
water

Animal ~ , Ammonia and
ammonium lOnSk

proteins : protelns : in soil-and water

Decomposers
= bacteria

bacteria ;

" bacteria



The decomposers you found beneath thi leaf litter break down dead Orgamsms and animal.
wastes as a source of renewable nitrogen. These decomposers include’ bacteria, fungi such as-

" ‘mushrooms, ‘and lichen. Maybe you'saw some thin, ‘white, f1brous veins runnmg through the ,
soil beneath the dead leaves. These veins may be hyphae of various species of fungi. Observe
the branches of the fallen treés. Are. there lichen attached to these branches? Lichen is a symbi-
otic relatlonshlp between a fungus and an autotroph1c organism such as cyanobacteria or a °

green alga. This relatlonsh1p is mutual1st1c and thus is beneficial to beth the fungus and the- -

- autotroph1c organism (Ricklefs, 1990y Both ‘organisms that make up the llchen depend on each
“other for spec1f1c needs necessary for lrfe Locate the decomposers on the chart on Page 7.

Notice the important role they play in recycling nitrogen for llvmg organisms.

; Some of the bacteria in the soil, such as Rhbizobium )apomcum convert the nitrogen found in:
the air into ammonium compounds. Th1s process s referred to as nitrogen fixation. Nitrification ,
~occurs when' decomposers in the environment convert ammonia compounds into forms such as- ~

- nitrates that can be used by plants (Ricklefs, 1990). Animal wastes and dead organisms also pro-

~ vide sources of nitrogen for the forest in the form of amino acids. Specific bacteria break down

these amino acids into usable ammonia compounds. through a process called ammomhcanon

The cycle is continued as anaerobic bactena release nitrogen into the air through a process -

o called denitrification. Bactena are involved in each of the four processes L1st three renewable

'SOUI‘CCS Of n1trogen in YOL[I' Journals : L ian N o

“Post6 e 8 s s R

- Once you reach Post 6 take another look around at the leaf lltter and the dead orgamc

* matter. At Post 4 and Post 5, you dlscovered the 1mportance of carbon and mtrogen toa forest

Are there nutrients necessary for the commumty in these dead leaves or rotting trees? Use the

knowledge you gamed at Posts 4 and 5 to form a; hypothesrs Predict ways the nutrients in the

‘detritus, or the dead organic matter is. released for use in this commumty Share your 1deas with

your friends, and record these 1deas in your. Journals L RS e L i S s
Look at the d1agram below S o see

Carpenter

- Long horned s 5 g
: » ~ beetle holes - Ternnte and" . - ant galleries By
Bark beetle’ - : car’pe\ntir; - Z.
e i A XCC . ant wor = :
: engra\i‘/mgj Y Cae T Woodpecker

“holes

Dry rot fungus

(dccomposer)
RE Ppe 2
B D

2
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Wood reduced

- topowder
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" reproductive behav1or (Atkm et'al;, 1993). Can ComPO““‘leye

- wings: Using the dlagram below, describe the dlf . -

\X/ere you r1ght7 Dld your pred1ct1ons mclude bacterla and fungl as we. dlscussed at Post 5
- Did you notice any lichen-on the rotting wood? Remember bacteria and fungi break down the -
large organic molecules into nutr1ents for the community. However, these decomposers also pro-

~ vide a food source for the consumers found in the leaf litter or the fallen trees (Miller, 1990) Look :
~at the d1agram on Page 8. \What organisms. w1ll you find i in a fallen tree? Gently push back the leaf

litter,; or look around a fallen tree: Look for some of the organisms in the diagram. Do you see any

* termites, ants; or beetle larvae? Can you group these organisms as consumers or decomposersD

Draw and describe the diflerent orgamsms you find in the fallen logs or the leaf litter.
Termltes ants, and beetles are all insects. How are these organisms alike? How are they

different> Insects all have similar characteristics. These 51mllar1t1es consist of a body that has :

three parts head thorax, and abdomen (Atkm etal. 1993) Other 51m11ar1t1es include one palr

of antennae on the head 3 thorax w1th three pairs of jointed legs, and an “abdomen w1th 11 seg-
- ments, or parts, and no attached legs or wings. Some species of insects also have wings attached
to the thorax (Handwerker 1999) The diagram below rlght 1llustrates the anatomy of, the ant.

lnsects are also very different. Each insect s~ s
evolved or adapted to fill a mche in its local coms

_munity. A mche includes habitat, food supply,/ st Arthropoda

-you describe the dlfferences between termites,
ants, and beetles in your, Journal? At times durmg S Aateanas -

thelr life cycles; both the ant and the termite have I . =
“ / Q\\  Abdomen

- ferent characteristics of the termite and the ant:’ = ~* N"Jointed legs
‘Look at the ‘wings. Where are they attached> - ; o
Would the abiotic components of an ecosystem
affect the adaptations of these msects? Record your 7
Ldeas in your jeurnal.; -7 = o g s Poee EhE
Termlte s Aph -5 el e SR :
Straxght antennae Elbowedj/antennae' S
.= Broad CESE :.‘!b’ﬂsé -
waist sq-? Second paxr wmgs smaller

Both pairs "
wings equal
in size i i
= Slender waist



> As you contmue to observe any decaymg wood in the forest, look for small whlte crea-
tures. Look for evidence of trails inside the decaying wood. Please remember to stay on the

~2 trail and do not disturb the forest community. Can you identify the consumers found inside

: rottmg logs? \erte down your ideas in your journal. Compare them with your classmates’ ideas.
‘Did anyone include termltes as inhabitants of decaying wood? You are probably right!
Termites occupy a very important niche, or place, in the forest ecosystem. They contribute
10 the forest's supply of nitrogen by feedmg on the cellulose found in the cell walls of plants
(Kamble 1999). These small ‘organisms. do not feed on living trees. They eat the cellulose con-
tained i in.dead wood. A termite is another example ofa symb1ot1c relationship. They need help to
- digest the cellulose in the wood A microscopic protozoan lives in the digestive tract of the ter-
“mite (Kamble, 1999). These protozoans produce enzymes that help the termite digest the wood.
: Compare this relationship between the termite and the protozoa w1th the relationship dis-
cussed at Post 5 between the fungus and the cyanobacteria: Is the relationship the same? Record
these relationships in your -journal, and list the benefits provided for the protozoan and the ter-
~mite. Do you think termites are pests? Be sure to explain your answer. b :
5 Termites live in social colomes ‘A social colony consists of the king and queen workers,
and soldiers. You may have observed the workers or the soldiers of the colony Both are whlte
"bhnd and wingless. However, the soldier has a large brown head with large jaws. Whlch did.
‘you see? Draw and record, the d1fferences in your Journal Can you predict the role of the work-
er and the soldier>» Why would the sold1er have such large Jaws7 Share your 1deas W1th your
frlends ; Sl : : e R : 7

\~vPost7 SR e s i o

" This site contams many dlfferent specres of ferns Look around and observe the dlfferent
: types of ferns located in this area: Observe the size - of the ferns and their location. Make SUIE
_ you draw and record the dlfferent types. of ferns in your journal. Why are ferns so abundant at .

= this site? Make a’ hypothe51s and compare your 1deas with your classmates’. -

~ Ferns were among the earhest plants to use a vascular system to transport water and nutri- -
7 ents from their roots to their leaves. A vascular system is an-adaptation for a terrestrial life -
(Handwerker 1999). Ferns do not produce flowers because they are seedless plants. They

: reproduce by releasing spores. These spores allow the ferns to reproduce sexually by producmg
archegonium (female) and- antherldlum (male) structures on gametophytes The egg and the

- sperm cellsccombine in the form of a fertilized ¢ egg or zygote (Balbach & Bliss, 1991). This
zygote w111 deve}op into a new fern The life cycle of the fern is dlagramed on Page 11
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'/’Carefullyu examine ferns located along the trail for spores. Look underneath the leaves and
’ﬁrecord your observations. Please do not destroy any plants or leave the trail. These _spores :
_require a very wet environment to ensure their development into new plants. Now why do you
 think there are so many ferns at Post 77 Compare your new hypothe51s with your orlgmal

hypothes1s s : , : /

i1
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7 Post 7 is located w1th1n anarea of the forest that contams a Constant source of groundwa-
“ter commonly referred to as seeps Croundwater accounts for approximately 97 percent of our
/’7worlds fresh water and is renewed through the water cycle 11Lustrated below :

= t,r : t’/

P The Water Cycle o L= B
(.\004 W Tfansprratlon and evaporatlon \ ok N
5 N 2 -\ A from plants Ph 7 2

e

: $ = -~ ; 2 % wr < ; ¢ : ; i
~ oo Vahio AUEAR S A ON v e e
= Uptake hy plants ,,;_ v \,i’i;}- el ‘,<.¢m‘a o =2 e
e ’\\&\Ground infiltration and percplatxon =t 5 =
\\x\\ t\\\\\\ ANV : :
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The water: cycle starts with precnprtatlon or rain, fallmg on the surface of the earth (Mlller
1990) Runoff water, or surface water, Tenews ‘the water found in lakes and streams. ThIS runoff
“carries sediment, or soil partxcles and nutrients- from the dramage area, or watershed, into the -
lakes- and streams. Some of the precipitation seeps into the ground and becomes 5011 water. Thls

~water f1lls the pores in the soil and rocks. Soil particles determme the amount of water evapo—

* ratedfrom the soil surface (Ricklefs, 1990) S i B

- Examme the soil at Post 7. Again, remember; not to drsturb the env1ronment ‘Write down T

/ hypothesvs codcernmg the type of 5011 particle size of the soil, and the ability of the soil to

‘hold water. Compare your ‘ideas with your those of your- classmates Compare the soil at Post 7
_w1th the soil at other sites. Is there a difference?> - ; e
Plants use soil water durmg transprratlon Transplratron is the evaporatlon of water through

the small opemngs in plant leaves called stomata. Can you name any plant adaptatlons used by
plants to conserve water in dry environments? What about leaf shape9 ‘Why. do- plants in this -~ %

 forest have leaves? Does the shape of the- leaf affect the rate of transp1rat10n9 Remember the :

; dlscussmn atlost 0o T il e e : : e ;
Take a break and observe your surroundmgs Do you see any hzards or salamanders at Post
~7> Salamanders are amphlbrans and hzards are reptiles. Salamanders prefer a moist, damp enV1-
ronment. Which wou’rd you expect to find at Post 7y salamanders or lizards? Be quiet! Look -
carefully around the ferns, leaf litter, and fallen logs, but don't leave the trail. Respect the hvmg

 things in the forest and do not touch any- salamanders.or lizards. You mlght see a two- llned

, ‘salamander ‘These salamanders are common mhabrtants of the LIM Field Station (Ke1ser 1999)
'These salamanders are slender and dull yellow with dark str1pes on the1r s1des - < i

N
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,»Post 8 S e el ot :

: ‘Observe the'size of the trecs at Post 8 How often do you see. trees th1s large9 Do you.
have trees this size in your backyard7 How old are these trees> Take a guess, and share your .
ideas with your friends. Did anyone suggest counting annual growth rings to determlne the

~age of a tree? Thats a good idea! Can you count growth rings without cutting the tree downD
Have you heard of the science of deﬂdrochronology9 Tree growth rings can be counted and

= 0% anaIyzed w1thout damagmg the tree or cutting it down (www.plantbio.ohiou. edu/epb/
g1nstruct/ecology/dendro htm). Scientists use an increment borer-that is hollow. The borer is
inserted into the tree, and a small | sample or core is removed from inside- the tree This core

% :contams the pattern and number of annual growth rings. Bores allow scientists to eollect envi-

_ronmental data concerning rainfall along with dating the tree. / :

Old growth forests contain large trees that have never been cut Forests that have never
“been disturbed by humans contain a larger diversity of plant ; and animal life than younger
forests (Mrller 1990). Forests also function in the regulation of water from hrgher elevations
to lower. elevations. \What happens to the soil when a forest is clear-cutTJ Record your hypoth
' esrs in your ]ournal s : el :

, ~ The trees in the forest soak up the water and hold it. The roots of the brot slow the pro- -
: gressron of the water through the soil as springs and groundwater supplies are replenrshed

This slow release of water prevents erosion. Do you think that clear cutting of trees is a good
idea? Can you think of a more environmentally sensitive way to manage our forests? Record
“your ideas. Can you predict effects of clear cuttrng on the carbon cycle we discussed at Post 4?
e Fmd a comfortable place to sit along the trail. Be quiet, and give the forest time Moca i
- accept your presence. If you wait long ‘enough, the forest mhabltants wrﬂ begin to emerge.
What types of birds do you think live in this forest> What do they eat? Are there any brrdsmf
: here that are nocturnal or forage for food at nrghtD Look at the diagram below




S

Will you find all these birds in this forest? Does the shape of the beak giye you any clues
as to the kind of food the birds eat>Are the beak shapes: adaptatlons due to-available food
source59 Some birds eat seeds, some eat insects, and some are carnivorous (Whrte 1993).

" Which of the birds on Page 13 eat meat? Which birds eat seeds? Record your ideas in your
ournal ‘What do the birds in your backyard eat> Write a hypothesis, and design an experlment
to test this hypothesrs Use the birds in your backyard :

>

Post 9 Geg

Stop at Post 9 and d1v1de up into groups. Look for ants. Have a partner look a}ong the
'ground Have another parther look at tree trunks. Look at the leaves and branches of the plants e
- “growing along the trail. Please do not leave the trail or disturb the ants, but remember to record :
and draw your observations. Share and discuss 'your observatlons with your partners Dld you ~
see different types of ants? Were they all the same size or the same color> ‘What do they eat? -
What niches do they fill in our forest community? Are they consumers or decomposers?

Ants fill many dlfferent niches in a commumty Some ants are predators, some eat plants,
some eat dead wood, and many ants aid in the po‘rlmatron of different plants (Atkin et al’;
11993). Ants live in social colonies that include a queen, males, and workers. Compare and con-"
trast the role of ants in'a con;mumty to the termltes discussed at Post 6. How are they alike?
How are they dlfferentD ‘ i 3 S

At Post 3 we dlscussed the changes in our loca1 forests due to the introduction of fore1gn
~ species such as white honeysuckle and kudzu. Are you aware of any other introduced species.to
North Mississippi? What about ants? Bramstorm ideas with your friends and discuss the 1mpact
“of ants on our forest. Share your previous observations about the types of ants found on the
tra11 Did- you see red ants, black ants; 1arge ants, or small ants? Are these ants rndrgenous or
natlve to our forest? ; =

~ What do you know about hre ants? Some frre ant specres are nat1ve to MlSSlSSlppl howev-
er, the red imported fire ant and the black imported fire ant were 1ntroduced to Mississippi from

- South Amerlca (www. colostate edu/Depts/[PM/natparks/ants. html). Because these ants prefer

- sunny areas that have been cleared of large trees, you probably did not see any fire ants in the
~ forest. What impact did the mtroductlon of these ants have on the food chain? Do they have
natural predator57 Are they more aggressive in their feeding habits and their reproductive meth-
ods than the ants that are indigenous to thls area? Take time to dlscuss effects created by the
" introduction of fire ants to our forests. - : ; : ’
Do ants communicate? Have you ever! 1nv1ted ants to your p1cn1c> What happens when ;
you disturb a long line of ants that leads dlrectly to a cookie you left out51de9 How do ants fmd* '
each other? List several ideas in your ]ournal : ; : :
/ Ants communicate-through chemicals called pheromones (Atkm et al 1993) Did anyo\ne
wrlte dowrr chemical communication in’ her or his journal? Each ant in- hne releases a trall of
“pheromones for the ants behind them. Different. types of pheromones are also reIeased to con-
~ trol reproduction and deve]opment What about termites? Do they use chemicals to communi-
_cate? Can insects communicate through sound9 Can you desrgn an expenment to test sound
‘communication between msects? :



Post 10 :
~ During your trek- through the trail, drd you walk into any sprder webs? D1v1cle it teams.. -~
again. Carefully observe the ground, the leaves, the branches, the detritus, and the tree trunks
_ for spiders. Always remember not to, leave the trarl or disturb the spiders. Do you think spiders
are insects? Remember our discussion at Post 6 concerning the characteristics of insects? [f you
find a splcler draw and record your observations. If you did not find a splder look Bt the dla- '
S : i i ! gram below :
;Pedicél Eyes s W : Do you still think spiders are 1nsectsD =
Do spiders have three distinct body parts?
, What do splders cat? Spiders have
eight legs and insects have six legs (Beller
'1994). Spiders generally feed on insects and
s : do not have antennae. They use the1rpo1-,;
Spmﬂefets Book lung First - S€cond  son glands to kill their prey. Most spiders
: appendages ;
3Ppeﬂ(lages 77 cannot bite humans because they cannot
: s, penetrate our skin; however some sp1ders
such as the black wrdow and the brown recluse are dangerous to humans. -

Please remember to treat all living organisms with respect. What do you think would hap-x
pen to the insect population if we destroyed all the spiders> How do spiders use their webs? Are -
all spider webs alike? Can you design an experiment to determine different types of spIder ol
webs? As 1 you move to Post 11, look for splder webs. Take time to draw the webs you find, but
leave them intact and do not d1sturb the forest. ' :

Sensory hairs

Post 11 : : ,

/ Did you find any sprder webs along the tra117 Break into teams and look around Post 11 for
s lmore\spdder webs. Carefully look along the tree branches and the ground. Please do not leave
. the trail or disturb the forest. Draw and record any spider webs you find at this post. Compare

your drawings. Do all the webslook al1ke> Do all sprders spln websD Are sprders predator59 Drd
you find any webs that resemble the one below7 : : >

ThlS type of spider web consists of a serles o e Orb Web
,\'of circles or orbs. It is constructed to hang ver- S sl
tically. Sometlmes you might walk into Spider - _ Radial threads
Jwebs like this. Other common types of spider Edge threads S = ‘J / = e

‘webs include sheet webs and dome webs

~ (Beller, 1994) The next time you fmd a spider

~ webin ‘your - house, take time to look at thie "<,

- web. These webs are usually sheet webs. They
look flat and hang horizontally. ‘There are many i o N :
different types of spider webs. Some spider * Sticky threads LN ' Edge threads

chs

T
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g5 "predators that hunt their prey. = i fhhsn ~ g

"Post qiit e e RIS e

'webs are sticky and trap the splders prey. Some webs glmply alert the sprder to the presence of .

insects through a series of v1bratrons There are also splders that do not spm webs They are”

~“Were you rrght? D1d your observatlons help you to prechct the ex1stence of many drfferent

!

i types of spider websD el 5

Stop and take time to- de51gn a food web for the forest. A food web con51sts of aﬂ the mter-{

~ related food chams in an ecosystem (Atkin et al 1993). Where would splders fit into the forest

~food web? Flrst compare your food web wrth your frrends then compare your food web w1th
\the food web 1Ilustrated below.> 40 - 5 2 B et

i’

“Look around Poﬂ 12 Has the envrronment changedD\Do you notrce dlfferent trees at thlS

; Slte9 Are the trees larger or smaller? Are- you still in'an upland forest? Is this area wetter? Can
~you compare ‘thisrarea with a marsh? Do you see more grassesD Take a few mmutes to dlSCUSS

and record these dlfferences W1th your frlends Maybe you can even sketch your surroundmgs :

& 5 — X S s = e
'

i SR 2T v 3 T : Jiiss
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7 - poplar, willow, and alder Did you notlce

— <3 5 = = e N 7 N

Look at the trees. Birch tBetul ), alder (Al nus) and W1llow (Sa 1x) are trees common to wetland
~ areas (Mltsch and Gossehnk 2000) Compare your sketches w1th the 1llustrat1ons below.

o 2 -

Willow™ -~ =

Alder
4 : { 7 Ny :
Dxd anyone ndtice the beaver dam located at this post? \What about the man- made levees?
There have been several env1ronmenta1 changes at Post 12. Humans have impacted this area by
g ’Hntroducrng levees to regulate the flow of water. The beaver dam has also altered the flow of
 water in this area. Beavers change the env1ronment by converting a free-flowing stream into a
standing pond that sometimes floods the area. List several env1ronmental changes created by
beaver dams, \Why do some landowners want to get r1d of beaver dams?
Beavers are large rodents that fced s bes A Sl e e
on aquatlc plants such as water lilies ‘ = Beosver Trrcks
_(http://ngp.ngpc state.ne. us/wildlife/ T b el B g :
wildlife.html). Beavers also like to eat the o :
green bark or cambium of trees such ass v

“any willows or alders in this area? Use
 the illustrations above to identify the wil- ke
lows and alders. The beavers use these -
trees to prov1de structure and form to 7,
their dams. The beaver initially bullds the
dam with the trees, and then fills in the
‘s dam v(ith mud. Examine the stream bank:

6 inches- g

Look for signs of beavers. Do you see - e L
: - Walking
any beaver tracks? Use the dlagram =

: /(r1ght) to help you 1dent1fy beaver tracks

Hiﬁd foot

s



~ What about the stream’ 1nhab1tant59 Do you thmk the same kmd of aquatic orgamsms live
in a free- flowmg stream as a standmg pond? Many organisms are specifically adapted to life in
iee flowmg water. These organisms anchor themselves to prevent being washed away by the
. stream current. Beaver dams alter the current of the stream. Beaver dams also create new habi-
tats for both aquatic organisms and wildlife. These dams become filters and remove the sedi- |
ment camed by a stream. As the dam slows the water, stream bank erosion is prevented. Beaver
- dams store water during periods of drought and durmg perrods of high water the dams aid in
" flood control. These are positive impacts on the environment. :
Did you list any negative impacts created by beavers and their dams? Many landowners are
concerned because beavers cut down trees ‘Many of these trees actually benefit due to the
prunlng provided by the beaver. Landowners are also concerned w1th the loss of farmland due
to flooding caused by the beaver dams. What do you th1nk9 Do you think beavers are benefi-
cial Can landowners learn to live with the beavers Can you lead a campaign to educate your-
~ classmates? Once you return to your classroom, research wetlands, beaver dams, and the envi-
ronmental impacts of wetlands and beaver dams. Make a campaign poster to promote wetlands
and beavers KoL i 5 ' : : ;

Post 13 N

Before you begrn to explore Post 13, reemphas1ze the 1mportance of the carbon cycle (Post :
~ 4) and the nitrogen cycle (Post 5) to the env1ronmenL\What is the role of decaying plants and
~animals in the carbon cycle? Does the amount of nitrates in the soil and water affect the pro-
ductivity of the environment? Can you relate the carbon cycle and the nitrogen cycle to the
role of wetlands? Record your ideas, and then share them with your friends. : ‘

: Terrestnal and aquatic ecosystems are 1nterdependent As rainwater travels over the sod it
carries nitrates into the streams. Decaying plant and animal matter also moves into the stream
through this runoff water. The organic matter contains carbon and provides a food source for
the decomposers found in the stream. Aquat1c organisms depend on the terrestrial environment
to help replenish nutrient supplies such as nitrogen and carbon. Does tl‘llS lnformatlon help you -
link the carbon cycle and the nitrogen cycle to the role of wetlands? 1

How does soil erosion change the aquatic environment in the stream> Remember the dlS-
_cussion involving the clear cutting of trees during the stop at Post 82 What happens to the soil
when the trees are cut? What happens to streams that are located in areas that have been clear

cut? Take time to record and share your ideas. : ;
~ Once the trees are removed, soil, organic matter and nitrates move into the stream at a

' faster rate. Does the stream change once the trees are cut? Does the stream become muddyD
~ What happens to the organisms that lIVC in the stream? If the amount of nutrients is mcreased
the productivity of the autotrophlc orgamsms increases. ‘These orgamsms release energy
through cellular respiration (Post 1). This chem1cal process uses oxygen. What happens to the
supply of dissolved oxygen (Post 1)2 Do fish need oxygen? What happens to the fish?

Look over the positive, environmental effects of beaver dams from Post 12. Can a wetland
mitigate or lessen water problems created due to clear cutting or agrlcultural runoff7 A wetland '

A



is similar to the envrronment created by the beaver dam. Floodwater is slowed as the wetland
regulates the flow of water. The slower flow of water he]ps to prevent erosion caused by rush-
ing water. Wetlands also trap the soil that is suspended in the water, thus improving the quahty
“of the water As these sediments are trapped, they settle to the bottom of the wetland.

Over time, new habitats are formed for wildlife and new terrestrlal environments emerge :
from the wetland (Miller, 1990). Look around you. Do you notice any aguatic plants? Are there
plants located along the edge of the water> Draw and record these plants in your journal. Did
you see any insects, amphrbrans reptlles or fish? Do your sketches look llke the 1llustrat10ns :
below? ;

Duckweed* - 2 b Water strider*.

‘ Water lily

~ Bullfrog ’*greatly\magﬁh ified

Can wetlands be used to correct some of the envrronmental 1mpacts created by humans7
, Take time to list several ways wetlands can be used in your area.

e

Post 14 \ -
During your - trek from Post 12 to Post 14 the trail moves along a series of man- Lo T
ees. Imagine what this area looked like during the construction of these levees! Take time to
draw three pictures. Draw a picture to simulate this area during the time 1mmed1ate1y after the
levees were constructed draw a current picture of Post 14, and draw another picture of Post 1
 that simulates the appearance of this post in 15 years without the mterference of humans. :
Compare your pictures with your friends’. What do the pictures illustrate? How do envrron—
ments recover after changes created by clear cuttmg or levee constructronD '

19



In the above act1v1ty, you, 1llustrated djfferent stages of ecologlcal succession. Once the

- vegetation is removed from an-area, secondary succession occurs as long as the soil remains fer-

tile-(Miller, 1990). Sedlmentary deposits or topsod prov1des the basis for secondary succession.-

* Annuals (plants that die and reseed each year) appear first. Perennials (plantsthat’ live longer
than one year) such as grasses are the next to appear. Over a period of time, Tow- growmg /
'shrubs and bushes begin to grow, followed by pines and then hardwoods The different types- of

: ,plants create changes in tbe 5011 such as pH (Post 1). These changes prepare the 5011 for new

' "plant types (Tomera 1989) e TR Y
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The dragram on Page 20 1llustrates secondary succession. \What is the 1mportance of the
dead log to the envrronmentD What stage of succession does Post 14 currently illustrate? Do el
you see. grasses small bushes or large hardwood PR et e e e

- = >~ s 2 s 3 i = 2 e E
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Post 15 e e e e i ey
; As you complete your trek along the Young Scholars Trarl stop by the freshwater race:
‘ways. These tanks are used to 51mulate freshwater ecosystems under controlled conditions for -
testmg Many aquatlc orgamsms are studied to determme water quality Can the health of the E
- organisms, the reproductlve abllrty, or the absence or presence of orgamsms be used to 1nd1cate
the quality of the water? What do you know about freshwater mussels? « - ! o
o These mussels are freshwater invertebrates. They are similar to clams. Therr shell consists
of two halves, and they.are often called fllter feeders. What do- mussels eat? Mussels use the1r :
muscular foot to anchor to the bottom of a freshwater stream. They are sessile. and do not move
around frequently. Mussels are’ suspensmn feeders.” "They use the water current to brmg their
“food to them ‘The movmg water passes:over their gills. The water does not pass through the o
grlls or any other type of sorting' structure Does the term “fllter feeder adequately descr1be the
feedmg habits of musse157 , . = ' : i
These organisms- reproduce sexually The male releases | the sperm in the water and the cur- |
rent carries the sperm toward the female to fertrllze the eggs. The life cycle of the mussel -
“includes the fertrhzed egg, a larvae form (glochrdra) the young juvenile, and the adult mussel
~(www. nature. nps. gov/facts/ftmussel. htm). ‘The glochidia are para51tes that depend ona host fish

for nutrients. Durmg this'stage the glochidia attach to the gills of a fish. Without this host, the s

gloch1d1a cannot survive. Can you compare this parasitic relatronshrp w1th the symblotlc rela-r

- tlonshrps dlscussed at Post 5 and Post 62"~ e e
& The dlagram below 1llustrates tlre life cycle of a freshwater nfrussel

ey T e i< e

( ot j\f en . - xit Lvife’Cycle of'a'iFreshwater ';Mussel,
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< o Sketch the hfe cycie in your )ournal Remove the flsh frorn the hfe cycle What would hap

pen to the\ mussel populatlon if the fish disappeared from the: sfream7 L s e
Can mussels be usedto determme the quahty of water9 Use the fo]lowmg data table

(\Wﬂght 2000) s e e |
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V’Map of M;ussel Sarl}plirig'Area *

© ment, remember you must have a control to use, for comparlson G el

"Conclu51on Pxh L

Samplmg Pomt

/\/ Stream : e o

4 : T e

3 7 0 = 3 Kilometers : , i St
\ m\ - : (Map adapted from Wright et al. 2001 e

L

: Lookmg at the. above map of the mussel sampling area;- compare and contrast the different-
sites. DPoes water quallty contrlbute to the absence of mussels at Post 7 and Post 92 What about_ -
Post 52 How does 1t eompare with Post 7 and- Post 92 Look at the different spec1es located at

Post 3. Does the presence of different species serve as an mdrcator of stream health? Could the

absence of fish in the stream affect the mussel population? Take time to answer the questions

- and record your ideas. Compare your ideas with those of your friends. Brainstorm ideas for dif-
ferent experlmental des1gns to determine water quality in streams. Can you design an experi-

ment using aquatlc plants to test nutrient overloadmg {n streams? As you design your experi-

/- — | B
i

“Take a moment to look through your Joumal and the ideas, observatrons sketches

- hypotheses, and experrmental desrgns you recorded as you traveled along the Young Scholars

‘Trail. What did youlearn? ; e Lo

- One of the main themes. of blology is the mterdependence of all lwmg orgamsms Lffe is
connec\ted at the level of chemical reactions. ‘Carbon dioxide produced during cellular respira-

tion (Post 4) is recycled through the process of photosynthesis. Necessary nutrients such ascar-

/

bon nitrogen, and water are contmuously recycled and reused e £ m

g
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The ablotlc factors mfluence the adaptatlons of the blOth factors. The blotlc 1nhab1tants -
adapt to their env1ronment over t1me to maintain life. All life requires food, shelter safety, land '
space, and the ablllty to reproduce Each organism fills a necessary role’in the cycle of life .

‘ whether 1t is a consumer, producer or decomposer. Organisms are: 1nterdependent Theyfilla + <
niche in the local env1ronment that meets their needs and-contributes to the needs of the local

- food web. Sometrmes humans disrupt the local food web by 1ntroduc1ng foreign species to thee =
food cham or through land-management practlces ‘such as clear cutting. The env1ronment usual-
ly recovers-from human interference through - successmn but recovery takes time. Remember all
l1fe _including humans, is interdependent. e e = 7

~ What did you learn about the application of sc1entif1c 1nqu1ry7 Don't forget to take your £

observatlons and test them. Make sure your experlmental designs include a control. Be sure to

- test your hypotheses more than once so you can average your data. Use your data to support -

‘your conclu51ons and always remember to'use sc1ent1f1c inquiry to find the answers to YOUE .~

,questlons - 4 Sl : , - = :

Thanks for your part1c1pat1on your observat1ons and your enthu51asm as you traveled
through the Young Scholars Trall Also, thank you for protectmg our trall and the ecology of
_our local environments. -~ _ = e L

g s : 2 2 T - ? = e

Learnlng Ob]ectlves e e
~~ Learning objectlves for the nature trail are d1rectly related to the M1551ssrpp1 Scrence
,,Framework (1996), spec1f1cally to Biology I. : ; T
. Jdent1fy ‘the characterlstlcs of allllvmg orgamsms e = T

S

o | <
! =

?,,Compare,,iand ,cont/rast abiotic/faéto’rs and biotic factors in an environment.

'/o,Explain the'effect‘of abiotic factors ,or\Lthe/biot‘ic factors in an environment.

K Apply sc1ent1f1c 1nqu1ry to explam our natural envrronment

3 =

~ e Compare and contrast dlfferent ecosystems

— o

T 2 = =
B

o Explam\the 1nterdependence of varlous ecosystems and the mterdependence of the
oy orgamsmsm these ecosystems o T e

o Relate the carbon cycle \the mtrogen cycle and the water cycle to the needs of lwmg

orgamsms e , : = = ’

= - . P S

‘e Relate changes in the dlfferent ecosystems to natural changes in the env1ronment or to
the influence of humans s . = . s =

\ 3 5 = g e e s - - s
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