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- ABSTRACT . :

.. Intended for use in middle and junicr high schools,
these nine classroom and field activities help studentes better
understand the great diversity of natural communities ard the complex

intéractions of aquatic organises. A. background infcrmation,séction

presents teashers with an overview cf wetlapds, streass, lakes and
/pondg, and puddles. Classroom activities ask students tc viev filss,
participate in a food web exercise, create.indoor wet crvirchnaents
.using jars ‘and a small children's plastic swimming fccl, decorate.the
‘classroom with art prejects, ard stady the human histcry cf salt -/
marshes; Field trips allow'students to investigate a stlear, - /[ |,
saltvater marsh, lake, and the school-site watershed: Eech activity -
outlines the objectives, field site when appropriate, materiais,
tising, and procedures:.Teacher resources inclide lists'of _
organizations, people, teaching units, places to visit, books, and
films. Information.sheets and student handouts are alsc included.
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- Revised Marine Education Infusion Units
. for-Middle School-Jumor High School

Have You Been to the Shore Before? A Marine °
Education Infusion Unit on Seashore and Aquarlum
Life

e What Adventures Can You Have in Weﬂands,
; Lakes, Ponds, and Puddles? A Manne Education
Infusion’ Umt on Wet Environments

Whatrs Our Maritime Heritage? A Maririe Education .
- Infusiont Unit'on thps and thppmg '

Is Our Food: Future in the Sea? A’ Manne Educahon
Infus'on Unit on- Aquaculture and Sea Farming -

. “How Do Péople Use nghthouses and Navigational
Charts? A Manne Education’ Infusion Unit

-

‘ . W
" Original — Trjal Editions (For Grades K-12)

Clams and Gther Critters’ .
. Marine Art '
The Aquarium Lo
The Beaver
"The Lobster
Whale Multi-disciplinary Studies
Our Heritage of Ships .
Shipping; Ships and Waterways
The ABCs;of Celebrating Year of the ;oast in
Your School -
Have You Ever Been to the Shore Before?
"Blue Mussel
Lighthouses
tlands
eaweeds
Aquaculture
Nauzgatzorra

More than one hundred teachers and members ¢ past NSF sponsored : Qjmmer institutes have trial tested and
critiqued these units. r
N é
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~ Foreword .

Marine education is a relatively new term embracing a -
multi-disciplinary approach to‘learning about the marine
: environment: how it relates to people and how people ,
change and relate to it. These units are intended to serve
as points of depatture for teachers and students who
desire to increase their awareness of the watery world of -
this.blue planet. Each unit includes ideas and activities
drawn from a variety of content areas so that teachers of
- many different’subjects.at the finior high and middle
_school:levels can make usé-of them. These units be
used irf their entirety or used as idea or activity sources to"”
infuse into the usual curriculum. A C .

Our objective is to help teachers make learning more

watgr-related. We did not plan a striictural sequence of
topics for-grades five through nine; but rathegoffer these,
teachers guides and student pages for your consideration.

“The general focus within these units-is-the Gulf of Maine.

# As the Gulifextends from Cape Cod to Nova Scotia it -
washes an extremely long and varied coast. We have.
dredged and seined, themes from the activities, concerns,
organisims, Vessels and the past of this vast.watery'region *
of North Amierica: We aim to be inclusive rather than
exclusive, suggestive rather than factual, and stimulatirig .

™ rather than expert. Our hope is that your students will
bezome more questioning, interesfed, and critical of watery
cencerns. We hope your use of these materials will add
water back into our culture.
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) The broad. pu(ijos_'e of marine education is to develop a marine literate citizenry;
3 that is, t6-educate our students about the fundamental importance-of'the con-

' nections of human culture to the marine and aqudtic environnient. The general .o
purpose of the marine education infysion units in this Series-is to*pravide teaching
-materigls to make:-this broad purpose possible for niiddle and jupior high school
teachers in Northern New England. The special purpose of What Adventures Can
‘You MHave in Wetlands, Lakes, Popds, and Puddles? is to make available teacher-
tested ideas and activities for use in your classrcom and on your field-trips to wet <3
environments. .
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The ﬁnbbrtant concépts in this imit‘are'the.grgat diversity”gf natural communities %
and’the complex interactions of aquatic. organisms. Specific objectives aré given for o i
eqch“_détivilg-l;u’t‘bear in mirid two general objectives.. Students should’develop

° improved knowledge and increased apprecidtion of the beauty and complex inter-~ - T

relatedness of life. . B

.+ Thisunit is not.a step-by-step i)ie;:e of curriculum; it is designed to allow flexibility .

excursiéns.

v

on your part. It will'be necessary for you to adapt the material to’your students’ ¢ 2
abilitiés-and needs, your access to materials, and the possibilities for outdoor -

» e

-

The N;)rtljerr;' New England I;iar.ine Educatipn Project values teacher input. This

.

unit will be introduced in workshops throughout the bi-state region; we welcome
* your reactions a{!g ideas for improvement. Feel free to contact us. ‘
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- s Tnaf v 3 . categories—inland fresh'areas, coastal fresh areas, 3
o An lntrOdUCFIOn : .. and coast'fg!‘saline areas—contain a total'of = = ’ :
[ ‘\»'_TO Wetlands , fourteen specific types which are briefly described :
o ¢ o / here. e 3
- Wetlands are areas where saturation with water / Inland Fresh A . ‘ :

is the dominant.factor determining the nature of niand rres reas Sl

Seasondlly Flooded Basins; or .Flats, are found .
along stream courses. The soil is usually well- .8
drained during the growing season and often in

- —agricultural-use. They.are used at times by, o
- feeding ducks, if they are flooded while food at

e R Qe At

soil and the types. of plant and animal communities
living in aMhat soil. Fot the purposes of

: human study and management, wetlands definitions

N have been developed by the United States Fish and.
Wildlife Service of the Department of the Ififerior.

N

4 For technical défini(ld%fs and background, we - plants are available.~ . \
§ recommend two of théir publications to you; Fr o . i
. men ) , esh Meadows. The soil is waterlogged® *~ '
v. = Classification of Wetlands ant! Deepwater . 9 e e

thtoughout most of the growing season. The ‘

§ ., -Habitats of the United States and Wetlands of . vegetation consists mainly of various grasses.

« * Maine. These are available from the Regional

: Wetland Coordinator, U.S. Fish and Wildlife Shallow Fresh-Water Marshes. The soil is . ;
7 - Service, One Gateway Center, Suite 700, Newton normally water logged during the growing season ;
) Corner, Massachusetts 02138, telephone (617) 965, and may be flooded at times with as much as

5100, extension 385. Maps in the National
» Wetlands Inventory are also available from' this
_ office. N .
The classifications used here are from the
Wetlands of Maine report. These descriptions
-should help sfudents understand the basic
differences among wetland types. The three general

fifteen centimeters of water. Vegefative,types are
usually grasses, cattails and bulrushes.

¢

Deep Fresh-Water Marshes. The soil is covered
with fifteen centimeter?io\one meter of water,
Vegetation consists mainly of cattails, round- 1
stemmed bulrushes, wild rice, and various other
emergent {rue aquatic plants.

o
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Open Fresh Water Marshes,. Fitése marshes are
covered by open wate up to three meters deep
with flodting leat:plants and submerged
vegetation famon plants are pond weeds,
coontail; spﬁ'tterdocks and water lilies.

hrub Swamp. The sonl is normally waterlogged
during the growing season. It may be covered
with as much as-fifteen centimeters of water.
Vegetative types are usually alder, button bush,
dogwood and perhaps willow.

—_—
Wooden Swamps. The soil is normall r-
logged during the growing seagm/ﬂfxamps
are timbered with tamarack, red maple, and
black spruce.

Bog. Thesail i is usually waterlogged at all times.
Vegetatlon in Maine consists of various heath _
-plants and sedges. Common representatives are
leather-leaf, sphagnum moss, cranberry, sedges,
and labrador tea.

"Coastal Fresh Areas

Shallow Fresh Marshes. The soil is always water-
logged during growing season and may be
covered by as much as fifteen centimetegs of
water at high tide. Vegetation consists mainly of
grasses, cattails and sedges.

Deep Fresh Marshes. The soil is covered w1th
from fifteen ‘centimeters to one meter of water at
high tide during the growing season. Common
plants are cattails, pickerelweed, and wild rice.

OpesA Fresh Water. The soil is covered with

* water of variable depths, usually less than three
meters. Vegetation consists of floating and
submerged aquatics such as*pondweeds, coon-
tail, and wild celery

-Coastal Saline Areas

Salt Meadows. The soil is always waterlogged
. during the growing season but rarely covered
with tidewater. The most commgn plant is
saltmeadow cordgrass.

b
Regularly Flooded Saltwater Marshes. The soil is
covered at average high tide with, fifteen
*centimeters or more of water dunng the growing
season. The main plant cover is saltmarsh
cordgrass.

L
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Soynds and Bdys are mud flat areas laid bare at -
low tide. No appreciable amount of vegetation
has been observed on the mud flats in Mame

e

\Ne will focus in this Introduction To Wetlands
pcin two broad types—the fresh-water marsh and
the 'saltwater marsh, and upon the bog, Beyond the

background provnded here we encourage you to
refexl\to the multitude of excellent resources
available on marshes and other wetlands. '‘We have
‘annotated those which we feel are most’ appro-
priate for grades five through nine in.our ¢
filmography and bibliography. - . -

Tliei Fresh-Water Marsh " "p
The shallow waters are warm in spring and

summer, and the nutrients carried in by the stréam
are captured o support an abundance of life. *.?
Wavnﬁg catfalls bulrushes, and horsetail form thick
growths where the water is not too deep, even
apparently empty areas have dense submerged

_ plant life.

Marshes provide habitat for a great variety of
birds. To many, spring arrives with the flash and
call of a red-winged blackbird and the skimming of
swallows over the emerging green. Even ducks
forget their wariness. One m.ght seg a long-legged .
bittern stalking frogs and minnows, or curving its
neck and calling, sounding for all the world like
someone driving fenice posts. Common snipes

‘winnow overhead.

About the only mammals that show up in the
daylight hours are the muskrats—sunmng them-
selves, feeding, or repairing their homes. As dusk
falls, other animals'start to move. A beaver might
passf.through searchmg for a spot suitable for a
new jhome, and perhaps finds enough food here.

. Rac;:oons and mink prow! with success, The frog

chotus begins to sing. The roar of spring peepers.

deafens.almost everything else. This tiny frog with
a cross on his back can be diffictilt to find. It sits in
a bush near the water’s edge, calling with hundreds
of fellows, until one comes near. Then it stops. The
. solution is to stay very still and try to outwait |t
“Then, one mlght catch a glimpse. -

Vg /
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Green and leopard frogs call from the water, and
everywhere there is the high-pitched whirr of toads
who have returnéd to the water for the first time
since they left it when they were one week old and
a quarter inch long. .

, At no time of year is there more visible life in the
marsh than spring The warming water leads to a *
sudden surge of plant life which feeds insects and
“other invertebrates, These tiny animals in turn feed
the hordes of émerging amphibians and young

¥ birds. :

As summer advances and the cattails grow,
animals become less apparent. In fall, the rushes
fade and die, the waterfowl leave, the frogs burrow
into the bottom muck, and the muskrats finish off
their-winter homes. .

+ By winter, the only sign of life might be the trail
of a sblita;y fox, circling patches of dead cattails
and wandering away from a dug up muskrat house.

No matter what the season, the fresh water marsh

« is a rich and important environment.

Fresh water marshes account fot nine out of
every fen acres of marsh in America. They serve
as water purification systems by taking up, human

« produced pollutants as nutrients, Wetlands reduce
the severity of floods by absorbing vast amounts of
water (Offen their value goes unappreciated and
they are filled, dredged, and altered. Forty percent
of America’s wetlariels trave been destroyed.

The Saltwater Marsh .

©» Tidal marshes have different values to differents

people The real estate agent sees them as having

great potential orice drained and filled. Many others

see them as havens for a variety of wildlife:

If left as a natural ecosystem, what is a marsh’s
real value? The marsh grass serves as a source of
_potential ghergy. This energy scurce is continually

- being 4apped by marsh grass herbivoressand |
bacteria. Mechanical breakdown by waves and tidal
flow is also canstant. Energy, in the form of N

~

particulate organic matter or detritus which

contains essential nuirients such’ as phosphates

and nitrates,.is continually being released into other
areas of the ecosystem.

" These nutrient salts are as vital to the growth of P
aquatic plants as they are to that of terrestrial
.plants: Nitrates and phosphates released from the
marsh storehouse are taken up by the microscopic

by the large algae and aquatic spermatoghytes.

The nutrients which are incorporated into their
tissues, are also taken up by the living marsh grass,
to be stored and eventually released. The detrits ¥
may be utilized immediately as food by a variety of
organisms in the ecosystem, including small fish,
shellfish and crustacedns. This nutrient soup is a
source of the richnéss of marsh life.

As the phytoplankton flourish on the contri--
butions of the marsh, they form the primary link in
the aquatic food chain. That chain extends through
a seties of consumers—herbivores and.carnivores—
and ultimately to a form of food that may be
utilized by people.in the form of larger fish and
shellfish. At all links in this chain, death and
decomposition continually occur, making nutrients
available in a formhat can be used by different
plants and animals in the ecosystem.

One of the uniqué features of the tidemarsh
ecosystem is the fact that much nuttient material is
not lost, but is efficiently retained within the
system. Tidal ebb and flow continually distribute
nutrient material in its various forrhs throughout ali
parts of the system. Because the life cycles of such
organisms as bacteria, phytoplankton, and the
smaider animals inhabiting the system are relatively

« short, the turnover is rapid and nutrients are .
seldom locked in unusable form for long periods of
time. In this way, the system is self-sustaining.

How do the sea fisheries, and therefore

people,. benefit from the estuarine-tidemarsh
ecosystems along the coastlines? The_answer is .
that many species which are of tremendous
ecdnomic value depend upon this type and -

of environment during all.or part of their life cycles.

. Oysters, shrimp, and manhaden subsst largely on
the organic matenals providegnn the estuarine-
tidemarsh environment. It is aJsd the nursery for
many othér important spécies of fish and shellfish.

Salt marshes are among the most productive
areas in the world in terms of basic nutrients -
proteins, carbohydrates, and fats. This may vary
from a production of 27.5'to 110 kg of nutrients
per acre per day. .

Two and one-half tons of nutrients per acre per
vear are flushed into the sea as basic food for sea”

. animals. These nutrients are passed along through
a whole complex of food chains and webs and are
essential {6-the production and mamntenance of
shellfish and,finfish, waterfowl, and furbearers-- as
well as people.
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The Bog
InHabited by sphagnum moss, cotton grass,
sedges, rhodora, Labrador tea, ctanberry, leather
leaf, sundews, pitcher plants, bladderwort, orchids,
black spruce, and larch, bogs are one of the most
unusual and beautiful wetlands in Northern New
England. Rare rlants give thema special edu-
cational and scientific value. To survive in bogs all
-plants have evolved adaptations to acidic and.
nutrient-poor water. Deer, moose, and rabbit
“tracks are found in bogs although little is known
about the utilization of them) by mammals. .
Once left alon&”and seldom Visited except by

I3

. hardy botanists, the economic \value of bogs 1s now

being intensively gxplored. The, gPeat value of peat
as dn agricultural amendment tp revitalize soil and
its potential value as a fuel source will make the
use of peatlands an jmiportant issue in the next few
vears. This would be an excellent and timely
source of research projects and class discussion.

]

s
An Introduction
To Streams -
_ The Physical Nature of x
the Stream Habitat .
= Natural woodland streams tend to have alter-

.
e 4™

nating fiffle or shallpw and pool or deep areas,
especially where the stream bottom is coarse.
These areas tend to alternate at regular intervals

when the substrate is gravelly. The larger particles - -__ _

" *in the substratum, such as stones, gravel,.and
boulders, are most common in riffle areas. Finer
silt, sand, and ciganic detritus pagiicles accumulate
in the pogls. The occurence of the riffle and pool
pattern in most streants is a product of a variety of

v

" ~—

. physical forces exerted by the running water and
by the material through which the water flows. This
pattern has a great effect on'the stream biota. *

Riffles are chiaracteristically shallow water areas
of the stream. The water velocity usually reaches a
maximum here. Thi¢ factor, coupled with the large
size of the stream bed particles, gives a turbulent,
roiling nature to_the flow. Such turbulence is

*importantin initiating displacement and down-
stream movement of gravel and small rocks, but of
biological important is its aeration property.
Oxygen-and carbon dioxide from the atmosphere
mix with the stream water and thus are made
available to stream organisms. Higher stream
velocity in the riffle area also precludes the

- accumulation of fine organic and inorganic
sediments and limits the number of aquatic plants
that are able to grow there. Althpugh small organic
materials move through the riffle area, large
organic debris like leaves, sticks, logs, may often

. collect around the large streambed particles. This

material may provide food and shelter for a
number of aquatic insects$ and other‘organisms.
Pools are generally the deeper areas of the °
stream where water velocity is reduced and more
uniform. Sand, silt, and fine organic-matter, which
are displaced from upstream riffle areas, accum-
ulate on the stream bottom, providing a good
habitat for rooted aquatic plants. In some pools,
accumulations of coarser organic matter like dead
" aquatic plants or tree leaves can occur. Alcoves

and stream margins tend to follow similar patterns, ~~ -

~

Temperature
The-temperature of stream water varies much
more rapidly than that of rivers or fakes. Due to
the turbulent nature of the streamflow, strat-
ification is not possible. Daily temperature cycles
are oftenr exhibited with maximum temperatures
usually occuningin-the afternoon and minimum
temperatures occuring tly before sunrise.
Seasonal temperature patterns are_also evident.
Stream temperature may be modified by many
factors. Spring-fed streams tend to show a more
constant pattern of water temperature than do ..
other types of streams. They are cooler in summer
and warmer in winter, than other streams. Shading
by streamside vegetation will reduce solar radiation -
. and Keep a stream cooler. The source of water
- flowing into the stream may also greatly affect the
temperature. Groundwater or snowmelt water will
cool the strearn; water flowing in from sun-warmed
fields or woods will increase strearh temperature.

Water Chem"istry

One chemical characteristic of stream water
which is of great importance to aquatic life is the
occurrence of dissolved gases. The two gases
essential to life, oxygen and carbon dioxide, are
normally at or above saturation levels in the water

- of small turbulent streams. This phenomenon,
however, may be modified by a number of factors:
the occurrence of aquatic plants, the water

3 3
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temperature (cooler water holds more oxygen than
warmer water), the arcumulation of organic matter,
and.the source of the stream water {for example,

“spring water is bflen completely de-oxygenated).

Other chemicabcharacteristics which may affect
stream biota are alkalinity/acidity (pH), the ogcur-
-rence of dissclved ions, and the presence of
inorgatiic or organic pollutants, and toxins.

Human Use of the Stream ,
Recreational uses of the stream ate important,
especially in the sport of fishing. Tx%:i and salmon

are’part of the aquatic food chain thatare
indicators of the health of the stream environment .
and are sought by fishermén. Changes in the
natural balance of the stream has adversety
affected the biota and resulted in the loss of these
sport fish in some waters. .- .

Proper management of the streams and rivers to
accommodate all organisms ought to be considered
in human projects, such as when large dams and
check dams are Ueing constructed. Other projects
on rivers and streams have led to the placing of

‘\ .

boulders and rocks along the banks, calling
riprapping, and the channelization of stream beds
and banks.

Urbanization and suburbanization can affect the
stability of the slopes surrounding the stream
and cause erosion. Runoff from storm sewers often
flows into streams which increases their velocity.
This causes the natural banks to erode. An
increased flow of water causes flooding down-
stream which is undesirable to residents there. The
natural meander is a marvelous habitat for
organisms, especially in the pools. [t is quite
aesthetically pleasing to observe a stream n this
state of equilibrium. Urbanization necessitates the
riprapping or channelization of the stream in order
for the water to flow more quickly to the area of
deposition and cause less damage to the property
owners. Urbanization upstream may also cause the
dumping of refuse and settling of the land as well
as erosion. This affects the dowr.stream area again.
This is a source of pollution—the presence of
matter or energy whose nature, location, or
quantity produge undesxreg environmental effects.
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An Introduction Te
Lakes And Ponds

“It was only an ordinary pord, in an ordinary
field belonging to an ordzdgry farmer; but to those
who had eyes fo see, it was full of marvelous
things. It was a small world in itself, and to the
wonderful creatyres that were torn, lived, and
died there, no doubt it seemed a very big place
indeedl. . .”

Anne Helena Woodruff
The Pond in the Marshy Meadow (1906)

6

Ah, the eyes to see. The teacher background
information provided here attempts to help you
opert your students’ eyes to see the beauty and
value of Northern New England’s ponds and lakes.
Whether you focus on Lake Winmipesaukee or the
nearby frog pond, there is magic for youngsters in
the water of these wet environments, We en.
courage you to teach about many aspects of them
and have provided information across several
disciplines.
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" The Formation of Lakes *

habitation on farms, in year-round homes, and in
Glaciers formed almost all lakes in Northern summer cottages can contribute to degradation of
New Englarid by one of three methods. First, - water by adding sewage, fertilizers, insecticides,
.hollows were scooped out by moving ice. Second, and.other chemncals A conditon called eutro
valleys were filled behigd dems of glacial debris. fication, which is high organic ;%yem and low
Third, rain flooded glacial kettleholes which were oxygen content, c 1_be'cause Yy runeff.

originally niade by large pieces of ice pushed Water becoming dirty and unusable is harmful to
underground. Ice later melted and left unusud the wildlife and plant life of the lake. Polluted water

shaped depressions. also destroys thé economic resou:ces of the lake
. Glacial formation car be explained to youngsters by precluding its use as a public water supply ora

by.asking them what happens when you take a. recreanoya;ea

snowball and pack it very tightly—on a tiny scale Man/agemn.ntﬁ y .

this is what gives birth to a glacier. Snow one
hundred to two hundred feet thick moves because
it cannot support the weight of ice above it
becomes a river of ice. The tremendous force of
this glacier moved huge boulders and-rock debrs.
Today these glacial erratics can be found around
Maine lakes.

The process of lakes and ponds changing over
time to forests is called succession. This process 1s
at work in even the youngest ponds. When 2 pond
is first established, pioneer plants colomze its
shores and bonom As these plants deccmpose,
the bottom is enriched with-organic nutrients and
new types of.plants take roof. As they decay, still
other types will grow; gradually, sediment accum-
ulates and the sheres fili in. This process takes
many years depending u he size of the body of
water and certain geologic lactors. Each stage in

Human management: of lakes & common in
Northern New England. Water levels of lakes are
often controlled by dams and locks. State govern:
ments manage fish specna\.on and wildlife
populations through game propagation, f|sh culture,
and hunting and fishing laws.

Some lakeside areas are managed as parks and
+ preserve lands. Water quality and development are

iclosely monitored by state resource agencies. In
Maine and/New Hampshire, citizens have become
mcreasmgly involved in processes through which
they can impact the quality of lakes. Private lake
associations formed to protect lakes are very
common in Maine and are organiZed into a single
voice as the Congress of Lakes Association
(COLA). Private state-wide conservation organ- ~
izations also play a role in influencing lake

N

. . . a Mmanagement.

succession allows particular plants and animals to

thrive. Economic Resources .
Differences Careers that are dependent upon a lake area are

innumerable. Th nomic success of
Oceans are-sait- water, whereas most lakes are merable. The eco S the lake.

fresh water. Oceans have tides and lakes do not. area is linked to the need for these jobs. Inhabi:

tants of summer cottages need the services of
Many species of wildlife, fish, insects and p'ants are - s
indigenous to either the. Iake community or to the masons, carpenters, plymber_s, electricians, power
ocean community, but not to both. and telephone companies, physicians, dentists,

A natural lake over ten acres 1s called a Great shops and store:;, mechanics, gasoline service
¢ ot
Pond. An artificial lake over twenty acres 1s also a stations, a postal service, and realtgrs. Girls and
Great Pond. Although Marne law defines great boys camps utilize these and mang others. They
ponds, the difference between a lake and a pond is alsi;) tl])llrg ?:;pler:)%;igfag]: siaqtn;psarks require’
a matter of local custom. There are 2926 lake$in ublt Pg p a

h management, service, and maintenance. inas
Maine larver than ten acres and 2000 lakes between su p!g ne:: ded sales and servicet to boat ru?r:ers
one and ten acres. This means theresis a large lake PPy

for every 11.5 square miles (30 kilometers?) and and renters. Tourism, an important aspect of any
every 340 resx dents. Four and one half percent of - developed lake area, needs restaurants, the_atres,
Maine is covered with fresh water; Northern New: - gift shops, Sports shops. and public recreation of

many kinds. - ‘
England is water- rich compared to much of the’ - State involvement in the lake area includes

world. A administration and resource manzgement, and
Pollution enforcement of fish and game’laws. A 'lake that is a

The biological health of a lake can be threatened public water supply has need of engineers, .
by many human aCtiities. Industries and yylities chemists, and managers among others. There is
contribute to the poliution of laKes by adding little commercial fishing in inland waters except for
chemicals and sewage to the water. These can kill live bait and eels.

living organisms. Sornetimes water is used as a Living Things of the Lake

at e O .
f:: lta“':ha;:;: :ﬁteu:glz (riatr?ctehélﬁxl; i g oﬁg;e{:ge;atur Students find great interest in the Ilvmg thmg_s of
Erosion of soil into lakes 1s increased by tree : th%lake ecos};llstem We include species fou}':d n
harvesting, agriculture, and alteration of the shore- and around !ke'lake any plant or arimal that is
line. The silt which runs off into a lake can béy part of the lake's web of life and is erendem upon
: other members.of the lake community.

destructlve to wildlife and water quaty. uman Animals include moase, beaver, muskrat, osprey,

v
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& loons, ducks geese, newts, turtles, raccoons

d snakes, songblrds and many more. Plafits include

S water plants and shore- plants, such as water

plaintain, water lillies, arrowheads, sweet flag, calla,

cattails,”duckweed, ferns water cress and many,

many more. .

Among thé_ many fish found in lakes are
landlocked salrmon, togue or lake trout, bss, white
and yellow perch, sunfish, pickerel, smelts cusk,
catfish, eels, sugkers, and minnows. The three
most important game fish are landlocked salmon,
togue and small-mouth bass.

The landlocked salmon spawns between October
and November in a gravelled area of a lake outlet.
She digs pits by turning on her side and flapping
her fins. The fry emerge from the gravel in June
arid feed on water insects. The older young, called
parr, remain in the river or stream for one or two
years. They then go into the lake and feed on
fish—smelts, yellow perch, and minnows.

The togue, or lake trout also spawns between
) October and November. She lays her eggs on
: _coarse gravel or a boulder-covered bottom. There
is no nest. The male cleans the rubble by
swiniming close to the bottom and occasionally
flips rocks out of the way with his. fins. The female
arriv awns. Lit{le is known of the togue
following the sac fry stage. It is possible that the
: young go into Heep water to grow. The adulf is a
2 fish eater; if it is really hungry, zUmll eat
: -plankton. AR

The small-mouth bass is a valuable game fish.
The nest is prepared by the male who cleans a
circular area in coarse gravel. Spawning takes
place in June. The male guards the eggs, keeping
them clean with fin movements. He also guards the
young fry in the gravel. These gradually darken and
become black fry which rise-up into the water and
move-from the nest. The young feed on minute
anirmals and plankton. Older bass however prefer
fish .nd crayfish for food.

Some of the insects found around lake areas
.« include water beetles, dobson flies and hell:

5 gramijtes; 'gianf water bugs, water striders,
caddisflies, dragonflies and damselflies, stoneflies
and mayflies. Inselts are extremely rmportant as

.. food for fish. .

The whlrhglg beetle is a familiar little metallic-
blagk insect which circles and skims on top of the
water. It has a double set of eyes for underwater

. d abovewater vision and feeds on dead animal

e atter and vegetation. K

Hellgramites, which are immatute dobson flies,
feed on mayfly and stonefly nymphs and serve as
bait for bass. Dragonflies and their smaller
counterpart, damselflies, are bright colored and
quick in flight. They are mosquito killers while the
nymph is good for fish. They have double wings,
double eyes, and three pairs of legs. ©  *

The mayfly is an extremely important food for
gamef sh. Since it prbvndes surface feeding for

[y
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- Piscataqua and the St. John. Maine and New

- upon ground cover. A forest cover, for example,

‘off into storm drains from paved surfaces. .

‘with moisture ir the air to produce diluted sulfuric

mayflies hoveriny over a pond. The nymphs are
aquatic and feed' on plants and algae. The ad\:lt
lives only a day or two.

Human History .
We recommend choosnhg exther alocal lake . -
familiar to the students or a well-known lake with :
stateWide significance for the study of human
history. There are many resources available for
your research. Books and periodical literature are
often found in the local library. The local lake
association or historical society may have: print
resources or the names of knowledgeable
individuals available to visit your class. [t is-
important to remember to include both Natwe
American and settlers history in your study.

An Infroduction
To Puddles

Many aspects of the hydrotogic cycle'can be,
taught using playground or nearby puddles. The
key cozﬂinvolved is that of the watershed—that
land ar dined to a defined point, such as a
stream or river. A watershed channels and holds
the rain water which falls on it. Major watersheds
that are commonly referred to in Northern New
England are those of the major rivers like the

Hathpshire enjoy an abundant and high quality
water resource. The region has a moderately high
level of precipitation, low densities of populatlon
aud industry, and extensive forest covex; The
forest cover and wetlands hold rainwaters, maintain’
groundwater, and even out stream flows.

_Your school site is part of a watershed Every
drop of rain or flake of snow which falls on it
enters the water system. The school grounds can .
be used to teach about water drainage. When rain
falls, the amount which.enters the ground depends .

slows the runoff and some of the rain moves down
into the soil to become part of the permanent
watertable which supplies the land. Rain will run

A watershed'is a complex maze of waterflow
across the land. Puddles are shallow, temporary
collections of rainwater. They may last a few hours
or.a few weeks, as in the case of vernal ponds.
These are formed by heavy spring rains and form
an environment conducive to the growth and
reproduction of small plants and animals.
Populations of aquatic organisms change in
response to physical and chemical changes.

Waler quality cag easily be degraded by surface
mining, clear-cutting of forests, waste disposal, and
a host of ofher human activities which alter the
délicate ecological balance toward' which nature _
moves. Acid rain is produced when airborne
sulphur and nitrogen oxides combine chemically

acid and nitric acids. These acids, which enter the

15
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surface and groundwater, become one of the mosf*
seriousgenviro'nmen;al problems iri Northern New
England. g . B

The puddle is a body of water which is part of a
much larger system, the hydrological system or
hydrologic cycle, by whizh water is cycled back to
the upper reaches of the watershed. Cycling is the
process by which nutrients me* back and forth
between the living and, nonliving components of an

‘ecosystem. ¥
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By examining the flow of water through school
drainpipes, gutters, gullies, and puddles, much can, -
Je léamed about natural processes and extended
to the study of wet environments. We encourage
you to engage in mapping activities, to menitor
flowage, to identify problems, and to study aquatic
life in puddles on the school site and relate this to

.

the concept of larger watershgfs. -
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Postitest Answers:
1. Diatoms and related phytoplankton and
zooplankton are consumed by larger S
sh

Filin Field Trip

i oyl ‘“? ™
AR
fw&f*:'\.‘.k

organisms’such as barnacles and snails.

And Follow-up -
r Detritus provides nourlshiment for shellfi

- Objective: To explore the species and and crustaceans which are eaten by gulls

t ‘ energyjlow in a marsh - and other forms of wildiife. Small fish

y which eat smaller-forms of marine life are

* eaten by larger fish and waterfowl.
Waterfow!' may. also eat marsh plant life.

o m
v, $ai
2

ot

co e through' the medium of film
‘Materials: - ®Classroom copies of the.marsh pre-

T and post:tests found in the pocket of People are part of the marsh food chairfe——-
: . . : - . becauss they consu hsfelifish, and

o " oG of one oZath of thef - vaerom .
opies o one or o 9 t. e ims },Any‘é’f the following may destroy a marsh:

L around which this activity is planned - storms, rise in sea level, dredging, filling,

L Timing: Two class periods - , Pollution. = >

15 g ! .. ) 3., Marshland Is being set aside as wildlife

& . Procedure: This lesson:would serve as a good preserve. Concerned groups are taking

legal action to prevent pollution of L e
marzhes. Public education programs have
also been established to increase
awareness of the value of the marshes.

4. Many species' withify each'of these tgpes
may be found: animal life - muskrats,
raccoons, deer, waterfowl. fish, shellfish,
crabs, and plant life - phytoplankton, algae,

. introduction 13 your study of wet-environments, 2

.‘especiallv if.2. field trip is unavailable. The pre-test
would be a useful-tool for yjour assessment of
student awareriess about marshes. This would be
followed by viewing ene ar both of the films and
class discussion and questions. On‘the second day
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-you could teach a lesson on marshes, administer
the post-tesf, and discuss- further the science and
issues involved. These introductory days could be
followed by other activities @nd in-depth student
projects on aspects of particular interest to them.
The marsh pre-test and post-test may be found in
the pocket on page 49. This sheet may be
thermofaxed and cut into two pieces for use on the
two days of this activity.

Pretest Answers:
1., A marsh.is a tract of soft, wet land. Many
. variations of this answer may be accurate.
2. One might find muy.irats,.ducks, and geese
of all kinds, raccoons, shellfish, finfish,
herous, guls, egrets, loons, redwing black-
birds, crabs, and many others..
In saltwater.marshes, one might find
sedges, rushes, saltwort, timothy grass, and
the two cornmon cordgrasses (Spartina -
’ alt%illor’a and Spartina patens). In
freshwater-marshes, one would possibly
‘find such plants as pink martin, pond lillies,
water buttercups, marsh marigold, cattalls,
pickerelweed, and®even marsh mallow.

Marshes provide food, water purification,
flood control, waterholding capacity,
recreational and education opportunities,
and beauty.

. Marshes contribute to animal life with food,
shelter, and an environment for life and
bieg‘d,ing. .

Pedple may have a great variety of positive
. o'r;n\égattive impacts on & marsh from
. protection to destruction, ;
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i -7 =Y, [N
T S VO VR ey TR

marsh grasses, and flowers.

5, Ma:;shes are important in the regulation of
flooding, the establishment of high water
tables, and the Provision’ of water in times
of emergency. Marshes are important as
the nursery.ground-or winter stopping point
for many forms of waterfowl angd marine
lite. The abundance of life in the marsh not
only plays a significant role in the food
web, but also provides aesthetic and
recreational opportunities for people.

6. There are many answers to this value-laden

- question. It could be a starting point for a
class discussion of the'value of marshlands.

% .
Films - ,
Salt Marsh: A Question of Values was produced
by Encyclopedja Britannica in 1975. It has excellent
color photography and is twenty-two minutes long.
It is available from the University of Maine at |
Orono; directions for ordering may be found in thé
Annotated Filmography. It is most appropriate for
older studens. )

This is a well-organized, concise film on the
ecology of marshes, ending with discussions of
reasons they should.be preserved. It clearly illus:
trates concepts+of food webs and energy in a
marsh. The narration is oriented toward describing
the processes taking piace in the marsh. The
nursery concept, energy flow, and food supply are
emphasized—as is the value of marshes.

The following questions could be given to the
students prior to seeing the film so that they will

3
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'+ "have a specific in mind while viewing the _ Marsh Adventure is also available from UMO. it
;. "film. After th'g'ﬁlm, these questions should be was produced in 1954 and shows its age in poetic
-thoroughly discussed. ’ dialogue and romanticized and slightly overdone
. . *  statements. Nonethéless, it is a worthwhilé film
1. Where are salt marshes most commonly ‘ which Captures the sights and sounds of a marsh in
found? Which: plant species dominate the . our part of the world.It is nineteen minutes long
Mmarshes ?"°“Q the E“‘\"’! coast of 'f‘°“h and in color. You might show it once with ®piece
2. How do tidal currents from the sea benefit ’ o"-{ph% '21' w! gmch:g &t?hl:s Msopnd track.
the growth and produetivity of marsh  * m was ; ame _
. plants? KR Department of Inland Fish and Game, and consists
3. Briefly explain how marsh grasses have ' of excellent wildlife photography of a typical Maine _
adapted to the high sait content of the . marshland. It shows the importance of the marsh
) ;:tht:ar:.am . v - to wildl;fe l:nnd ﬁcts some of hﬁ: 'interrelation-
. t I8 the basic source of energy ships of plants and animals in this kind of
 * production In estuaries? - : -~ monn?ent The marshes shown are basically
5. wmn. in genersl, the estuarine food fresh water. mar.shes. The plant and ammal life ‘
6. What is detritus? How Is It forned? . : Nd““ew H'b::," typical of such marshes in Maine and
7. Briefly describe the methods scientists have ‘ The follavme % uld be qiven t
used in'measuring the productivity 'of the followmg questions couid be given o
salt marshes? What do these studies. show? ' students prior to their first or second viewing. The
8. \What effect havd prcjects to reclaim the chart referred to in question one may be found in ,
" marshiands had on the estuarine ) : the pocket on page 48, :
et ot T e ;
ected commercial fishing operations .
i 1. Fill in the ohart &8 you follow the film. Then
9. What did you find most interesting about : you will have the main plants and animals
A ' found in the Maine fresh-water marshee. Be

ready to sef up & food web using the above
information.

. What information did you find out aboui:
8) the ioon, b) the muskrat, c) the osprey? -

. What do you consider to be the main value
of a marsh?

. To what extent should marshes be filled in
or drained to be used for other purposes?

. How do neople use marshes?
. How is a marsh formed?

.

3

A Marsh Food *Wéb

Objective:  To demonztrate graphically
the interconnectedness of
living organisms in the marsh

Materials: o Thin string P

¢ ¢ Cards cach with the name of one

°

marsh organism © |
¢ Classroom copies:“Salt Marshes -
Food for the Sea” found on page 13.

Tiﬁiing: - Fifteen minutes upward, depending
upon the amount of discussion

Procedure: The organisms of either a fresh or
salt water marsh should be selected in advance and
their names written on cardboard cards: You will
also need scissors“and a ball of easy-breaking

. string, such as kite string. ) .

“Ask one student to stand in front of the class so
that others can see the card. Through'a process of
discussion of which organisms eat other organisms,
allow others to stand next té those holding cards
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of organisms they eat or which eat them. These
will:represent four or five member food chains.
Examples.would be:
. Diatomn=-Mayfly. Nymphe==Sunfish=9Great Blue Heron
¢ Detritus<p-Fidder Crab=»-Ratcoon=p-Bacteria

Constructing the web of life will require your
knowledge and ability to elicit information from -
voungsters who might get very excited as they are
tied to other organisms, Start with any one marsh
critter-and ask-whd-eats it or is eaten by it. For
every direct relationship connect the two students
either by_having them hold the end of a length of
string you cut or by wyapping the string once
around a wrist. Move fast or the critters will

L become restless. Lead the discussion as you
S proceed to-build-a web of many food chains. Some
: students will have several connected.

You may tug at any one organism to demon-
strate how it is connected to all others—directly or
indirectly. You may cut a string and ask what.

. could happen to the marsh community if that part
;T of the web was disturbed.

Substantive discussion_should probably take
place after the web is broken. The discussionacould
include human attempts to control natural envir-
onments; the predator/prey balance in nature,
recycling in nature, and the concent of diversity.

-
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"Pi'ckle‘ Jar Ponds -
-~ And Plastic Puddies -

To create indoor wet .
environments for observation
. and study' -

wSeveral large glass jars

Objective:

.

Materials: _.

el iving plants and animals collected * *

, from the pond \
®A children’s plastic swimming pogl o

One class period for establishing the_
environment, up to several more for ’
observation and study »

Timing:

\ Procedure for a Pickle Jar Pond: Obtain large
glass containers for each small group of students;
three 'students to a jar is a workable number. The
lunch program in your school may have two- or
three-gallon jars with lids. . \

Each jar will become its own closed system. Plan
for one period of creating the systems with
ingredients brought from home by students or
perhaps gathered by the class on a field trip. If you.
use tap water, allow it to dechlorinate for forty-
eight hours before you.intréduce living organisms.

It is better to use pond water. )

Place a small amount of sand in the bottom of
your pickle jar pond. Add rooted aquatic plants -
such as Elodea and floating 6nes, such as
duckweed. Include small animals like snails, small
fish, and water insects. Make the jar airtight apd
place it in a sunny window. The first class could
include the use of field guides to identify and learn
about the plants and animals being observed.
During.the first few days, organisms'may have to
be added or removed to achieve a balanced
system. The amount of light may also need to'be )
changed. T

. You will want to have your students observe
‘carefully and respond to thought-provoking
questions based on their observations. You may
wish to have each group keep a journal of
thoughts, observatjons, and answers over a period
of time. The ponds will last all year. .

® How does your closed system differ from
ecosystems in nature?

-® What food chains do you have in your pond?

¢ What is the ecological niche cf each organism,
plant, and animal?

¢ What niches are occupied by organisms you .
cannot see? You may wish to introduce
microscope use here,

o Study, with field guildes and other books, the
morphology and physiology of microscopic .
organisms,

¢ Write about the flow of energy through your
ecosystem.

¢ Undertake a populatiori count of the
_macroscopic animals in your pond. Graph'the

results. .

R
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-You may wish to have groups undertake
. experiroents such as altering the amount of light
available. You may wish to divide your pond into
small jars first, so as to provide confrol on your
study. What happens when we tamper with our
. balanced system? - .

Procedure for a Plastic Puddle: To createa
« plastic puddle you will need a small children’s )
swimming pool, preferably of;hard plastic form. -
With thé:students’ helpin bringing jars of pchd
water and pond life to school, create a puddie
., eavironment indoors. You'll want the water to fill
> thé pool.t6 adepth of 15 cm or less. Infroduce :
hay, salamander eggs, ‘algae, frog ege masses,
aquatic insects, and;so,on.
This is a good, §prin§'activity. You are creating
. * an environment which in nature study is,called a
“vernal pond:—a brief seasdnal body of water. rich in_
aquatic life. . -
,  Allow tim,j each day to observe the pond. .
. A t

¥ .

4

nother unitin this series, Have You Been to the
® Shore Beforé? provides .good agquarium observation

<

i

activities in'math, science,.language; and art to

which yqu may wish to refer. A hand lens.or

microscope will open new. worlds for observation of

detail. Language experiérice stories could be ,
written by younger children; older ones could write . -
research reporis on relationships among, organisms

now living in their classroom.

f e ., .
A Note on Collection of Live Organisms: .

y .
Whether you collect as a class or students collect on their owg it
is enormously imbortant for you to inslill a conservation ethic.
Students should collect only in limited Quantities. You may wish to
plan so that everyone doesjnot bring in a €99 mbes, for
ple. Students should ulso think about humane transportation .
of living things to school and back to a natural el¥ironment in
which they can survive.

N
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Creating An Aesthetic
Classroom Environment

‘Objective: To establish in your room an’
" environment of aesthetic .
appreciation of natural

, eauty 4

Materials: ¢ Dependent upon which pctivities

you'select .
Timing: Variable depending upon your *
selection.of activities )

Procedure: A variety of activities are briefly
described here. We hope that if one strikes your
fancy, you will experiment with it or find a more
detailed description of it elsewhere. Sometimes we
think that art activities.are to be left fo the
specialist. However, since they are not only
rewarding but also cah reinforce our other
teaching, why leave all the fun to the art teacher?

The activities suggested are, by design, simple
and somewhat open-endetl. They are good :
activities for science and social studies teachers for
whom aesthetic education may be*a new
experience: )

Provide a variety df chgices of activities to your
students and provide a wide variety of matarials.
WHherr we are working with matters of taste and
aesthetic appreciation, there are no correct
answers, So be open to your students creativity
and your own.

Sharpening Powers Of Observation

Put a variety of objects from wet environments
on a table and have the'students.observe them
knowing that they will'be asked to list and describe
_them. Cover the'objects and ask students to write

about them. . .

A Lake Community-Mural -
Use colored construction paper to cut shapes of

fish, lake inhabitants, birds, insects, plants. Have

the students paste them on a large sheet of mural

. <
paper'to.depict the lake community. , )




Fish Printing - )
Ink a dead fish with black drawing ink. Pelikan
Encre De Chine 17 Black works well. This process
allows studerifs to copy natural form with .
aesthetically-satisfying results. Prints may be made

%

.
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~ Fish Printing

Mobiles
Make mobiles using natural objects. Driftood as
balance arms and black thread to hold balancing

_objects works well. Rocks, beach grass, crab shells,

dried plants and other found objects can be
gathered. Make space a part of-the mobile—more

. space than objects as there is more water than

land4n wet environments.

on rice paper, cloth, or brown paper toweling. )

Dried Plants’ . ] -

Mount dried marsh grasses on gray, blue, green,
or tan paper to evoke nature’s beauty. Leave space
to represent water. You may wish to conservatively
gather grasses fot dried winter arrangements for
the classroom. _ .

.

Wire Butterflies and Moths

Use spool wire or other wire that is,easily bent.
Shape as desired into moths and butterflies. Wind
body, antennae and outliné of wings with scrap
yarn. Use white glue on a toothpick tq secure the
yarn. Wind the body and the antennae with yarn.
Use white-glue to attach tolored tissue paper ‘on
the underside of the wings. -7

Framing .

When you go on a hike take along.empty picture
frames students have made.of cardboard. Com-
pose pictures in the field by placing the frame over
actua! material. The purpose of the activity is {0
see the beauty of natural patterns unorganized by

- human perception.
y .
_ Crayon Resist Painting

Use crayon heavily onr white (not just light-
colored) construction paper. Paint over the entire
paper with a thin wash of blue or black paint.
Crayoned drawings will resist the paint. This is
especially effective for uriderwater scenes.

Yarn'Insects and Fish

Lightly draw a penciled outline of the desired
subject on drawirig paper. Cover pencil ling, with
‘white glue. Lay a yarn strand on the glue. Use
yarn, markers, colored scraps of consfruction
paver, or crayon to mark the details.

Mosaics . .
Make mosaic pictures using small rocks and
stones of different colors arid textures.

Sounds and Smells .
“Collect” sounds and smells on a field activity

and ask students to recount them in an original

essay Or poem. '

Potato Prints .
Carve potatoes.cut in half so that bird and
mammal footprints are raised from the surface.

Print them as they micht be observed on the shore
of a lake, pond, or stream.

Pressed Plants

Collect,’mount, and press seaweed specimens to
give the feeling of growing plants., Press several
hecause in nature they are found together. Press
and mount marsh grasses also.

Self-Hardening Clay Fish Plaques

Roll clay in a flat sheet one to two em thick.
Draw the desired fish shape on the clay with a
pointed stick or pencil. Carefully cut it out with a
smali knife. Stick a hairpin in top for hanging. Mark
fin lines, gills, and the eye lightly with the stick.

Let the clay fish harden for two to three days.
Paint them with poster colors if desired, using
colored plates from books for authentic markings.

26
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""Potato Pnntmg Footprmts\ ‘

The Uses of. Plants .
Invite.a person who can teach dyeing with
natural; plants, medtcmal use of plants, ur tell about

'Whlch wdd plants are'good to eat.:If-possible, allow

students. the opportumty o puirsue their- -special-
anterests as pro;ects

Stone lnsects /

Select small‘'smooth stones for lnsect bodies.
. Use: white glue. to attach pieces of pipe cleaner for
legs, .anfennae: and other body parts. Glue on small
pebbles’ fortprotrudlng eyes. Paint marklngs as
desired. usmg poster paints.

Slide.Show
If the school has a camera, have students take
plctures on a field-trip. Have them make their own
-sét of slides of marsh or stream life and provide a
. musical sognd track or tape to go with it.

.A Feel Box
Make a “feel” box into which students can reach
but not see. Change the natural ob;ect ‘dallg—a

o _feather, a bone, a shelf fungus, a piece of

weathered wood.

7

Natural Clay
Model hand- gathered stream or beach clay into
the shapes of organisms such as snails, rocks, and

-birds.

Dunng the course of your study ask students to
leave their creations at school..Let the room
become full of diversestudent work. Contribute to
this aesthetic classroom environment by leaving
beautiful objects around—a jar of spring -
wildflowers, ‘a favorite shell a piece of dnt’twood,

.an unusual stone.




- Human History In

The Salt Marsh
‘Objective: , To deuelbh an Qpp}eci‘aﬁon
S -of the-value of the salt marsh
" ~for-people‘from the early-
- Native Americans to the
_ establishiment of the Rachel
Carson National Wildlife
, Refuge .
®Books by and about Rachel Carson

" Variable depending upon the extent
” to'which you have students pursue
. background on Rachel Carson and
undertake the briefly-described

-activities. .
,Té_a_g:ﬁc;-Sgu_dent Background:

‘Marshes are both an environmental and
“historical asset to our states. Prior to the 1600’s
:the Native Americans came.to the marshes each

spring:to harvest the fish and waterfowl. The now
extinct Sokokis or Saco tribe utilized the marshes

Materials:
) T‘im'mg:

of what is now southern.Maine.

Eurgpean explorers, such as Champlain and
Captain John Smith, also visited these areas and
were impressed by. the resources they found. In the
1600’s, pérmanent colonial settlements were
established near the marshes. The area was one.of
the few places in the state that the settlers were
.able to hold during the French and Indian Wars.

The early settlers were attracted to these

" wetlands because they saw-that the salt hay was a

- valuable-resource. It was considered the first
important agricultural crop in the Northeast
during this.time. It was this nutritious grass that

- the colonial farmers used as feed for their
livestock. From:spring until fall, cattle and sheep
were turned loose to graze on the marsh. During
the summer, farmers cut and stacked salt hay on
racks made of closely packed stakes, called
staddles. In winter the cured hay was sledded
home by horses wearing special marsh shoes made
of oak slabs:

The upland hay used today was called English~
hay by the colonists. This hay had to be grown®-
with imported species of timothy and clover in
order {or-it to have the nutritional quality of the

salt-hay. During the seventeenth and ¢ighteenth - = -

centuries the seeds of these plants were in short
‘supply and therefore the farmers:were dependent
on the salt hay from the marshes.s S
-During this time the towns with marsh acreage
--were considered.very wealthy and competition for
the resources often led to hard feelings between
‘neighboring settlements. In the early 1700’s the
-Scarborough farmers-and the Gorhamites had
{7 - :dispites over who owned the.marsh.The
& Gorhamites claimed that'the. marshland was a
. common richness to'be shared and the

< - _‘Scarborough farmers claimed it was Scarborough
- T'marsh: - ,

e Salt marshes quickly lost their economic
importance in the early nineteenth century when
the seed supplies and improved technology made
-upland farming more practical. This led to the.
steady decline in salt farms. At the start of the
twentieth century the beaches along the southern
coast of Maine were becoming increasingly popular
and recréational development was already
underway. Railways and seashore trolleys tranis-
rted thousands of visitors to the Maine coast in
he summer months. However, the marshes were
- ignored for a time by these summer visitors and it
- was only the-clamdiggers and duck hunters that
; visited these delicate areas.
round the time 6f World War II, the marshes
became exploited in other ways. As America’s
population and technology grew, marshlands in our
states and elsewhere 2long the Atlantic toast had
to adjust to people’s new.way of-life. The marshes
were filled so new roads and developments could
be built. The tidal rivers and bays were dredged
and widened for the larger ships that were being
built. The resulting mud, or spill,. from these
operations was dumped on the marsh which
destroyed the salt hay. Other marsh lands were
used for garbage dumps and sprayed with DDT W
and other nonselective pesticides to control
mosquitoes. In these ways humans were degrading
one of the most productive ecosystems in the

*  world.

Not until 1950 when the United States had lost
one quarter ot its original marshlands, did the _
scientists begin to understand the value of our loss,
and to express their dismay to the government and

_the public. Maine law.now requires that any
construction planned in or near a wetland be
approved by local officials and the state environ: "
mental protection agencies. -

* Maine, with its-20 million acres of land, has less
than 17,000 acres of silt marsh, a‘total area about
the size of Sebago Lake. Today about 4,000 acres
of marshland in Maine have been set aside as a
monument: to Rachel Carson—whose books
lapinched the environmental movement.

achel Carson is perhaps best kriown for her
book entitled Silent Spring-{1962).-A book that was
to change the course of history, it created
worldwide awareness of the affects of pesticides
and led to the banning of DDT and other
dangerous chemicals. Giving Miss-Carson’s name
to the'refuge on Maine’s-Southern cgast was
" appropriate for a reason other than her fame as an
environmentalist. It was in Maine that she chosg to
.. spend her summers from-1946 until’her death in
1964. She called her place on the Sheepscot River

“my summer home and lab,” and there she
completed much of the research and writing for .
two of her books, The Sea Around Us (1951) and
The Edge of the Sea (1955). She also.worked on
Silent Spring here. Under the Seawind {1941).and
The Sense of Wonder (1965) are other books  _
which Rachel Carson wrote. It was her love of the

" Maine coast that strengthened a fierce deter-.
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mmatlon to see it preserved. It is fitting that a
resource so important and beautiful has been
protected and named for her.

Sketches of Activities:

" 1. Have studenfs write and present a p!ay
telling about.the role of the marsh in regional

history. - .

2. Have students work in groups or mdwndually P
on dioramas that depict certain scenes of the
marshland’s hnstory

3." Design and build 4 set of “marsh shoes”.

4. Design posters with the theme “Protect Our
Marshes” and post them in your school to
make more students aware of their
importance. .

~\

s

5.

6.

-<.\-.-.€-~,,«-:::‘:\.w. N PR

Have studenfs write reports on Rachel*

Carsons’ books and on her life. An excellent
* biography was written by Paul Brooks
entitled The House of Life: Rachel Carson

" At Work, Boston: Houghton Mifflin, 1972.
An article in the September, 1979.issue of
Downseast Magazine by Robert Deis is
another good resolurce. -

Ask your media specxahst to set up a display
about Rachel ®urson irr the library.

Further information about the location and
wildlife of the refuge, including maps and brachures
is available by writing to the Rache!’ (;arson
National Wildlife Refuge, Rural Routé Two, Box 98,

Drakes Island Road_ Wells, Maine 04090. . _
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A Contest:
Doing Your Best

Objective:  To bring out the best in your
: - students’ ability to put to use
. e their knowledge and under-
. . standing of wetlands, lakes;
e ponds, and puddles:

. Materiais:  e#Variable

" Timing: The suggestions provided here are
intended primarily as homework.
One or two classes could be ufijizéd
. for students to share the r%ul&?
their efforts.

Procedure: Youngsters love contests and they
can be a good motivator if properly managed. The
contest suggestions given here are but a few of the
multitudinous possibilities. Your creativity will.
provide you with more, and likely, better or mare
appropriate ideas for your class or school.

How al;out these? °

® An essay contest on the economic value of
Northern New England marshes

4
® A photography contest on lakes or on another
specific environment

® An art contest of works inspired by marine
environments or creations utilizing marine
items, such as driftwood, fish skeletons, dried
marsh plants and so on .

® A costume contest on marine careers .,

® A poster contest on the theme of wise use and
conservation of resources

® A’science fair of projects on wet environments

]

® A contest of poetry inspired by ponds and . §
streams’

e A research contest on the history of, a ane-
time marsh that is no longer a’marsh

® A contest to see who can tell the tallest fish
tale

2
L gah awta cn e

Competition can be a difficult. issue with younger
children, as you know. Contests don’t have to have .
losers. They can be contests with oneself to do-
ane’s best with the challenge of the theme, or they )
can be bptional, or they can have all winners! ot

With older students competition is somewhat
keener. This activity can be an opportunity to ¢
encourage creativity but without criticismy’of final :
results. The interdisciplinary nature of marine \
education can provide excellent opportunities to - <
learn through contests.

i B
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brimming-brook to a feeble trickle. Bodies of
© " freshwater with increasing size to deeper and more
I nav:gable waters are creek, brook, stream, and
river. Eventually streams empty into a larger body
Yof water such as.a lake, pond, river, or another
. stream
“The color of streams changes as they tlow from
" meadow to forest, from open valley to narrow -
gorge, from a sandy bottom to one ‘of mud or silt.
-Pure water is’ colorless:-suspended partlclas in the
water impart color to it. Colors:of §
the hues and shades of the bottom and the color o
the sky, rocks, and trees along the banks. Most of
i the bottom colors that tinge the waters are dpe to
x * the plant pigments ‘of mosses, algae, and
- . submerged leafy plants
¢ “Furbulent running water makes oxygen avanlable
B keeps the-stream’s temperature low. The
. const t-turnover of water r(eeps the temperature
b umform -fromtopto bottom. Conditions change
) along the length of \W'Te“tream as it progresses
from cold, swift-flowing-hegdwaters .to.warm,
-slowly-moving, muddy waters of the mouth. These
T““““":physncal conditions-alternate in.the. same stream
;. andwe find rapids or riffles with hard and rocky
bottoms and pools with muddy bottoms.
Organisms tound are very, ) different i in rapids a'td in

pools. , "
. Lifein Streams
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features which enable it to survive in a particular
_environment or microhabitat of the stream.
“Organisms adapt to the different typeés of stream
beds and the following is a general description oi-

- —organisms-and-their-habitats. The fost"adaptative
and diverse envnronments are those of the gravel

. and rubble-bottomed streams. These carry an
ample supply of food and oxygen to sustain many
types of orgamsms

_.Bottom organisms live in, on, or in close asso-
cnatnon with the stream bed They will be found as
you turn over stones and stlr up the mud and ~
vegetation.
4Pelagic organisms are those &hich float or swim
freely through the stream. These are the plapkton -
phytoplankton and zooplankton. The phyto-
plankton are desmids and diatonis. The
' zooplankton aré protozoans, rotifers, and
crustaceans. Very few live in the fast-moving
streams-but rather ifi Slower Siltor fiud-bottomed
freshwaters. “
. Surface.organisms are insects such as water

R stnders, water beetles, and plants suchas |

; duckweed. They-float’ or ghde along the surface

water tension.

‘Plants

, Plants are the producers of the stream
environment as they are the basic-food source for
mariy animals. They appear on the slimy. surfaces

. -of rocks, floating on the stirface, or attached to
_other: types of stibstrate. The._food crop of the
l stream is largély blue- -green algae and sbme species
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Each organism has developed specialized <

-

-

. of diatoms. Diatoms and blue-green aigae are
usually unicellular but occasnonally colonial or
filamentous. Diatoms have a unique silica shell, and
are usually yellow brown in color. Primitive algae
which are related to bacterna -are often microscopic
green plants whichshavé no roots, stems or leades.
" Mountain brooks and fast-moving streams have a
species of water hypnum. The stems are quite
durable and will’not easily break off in the current.
Other;ooted aquatic plants are called macrophytes
and include ‘some types which are always .
- submerged such as Elodea which is weakly rooted
in the gravel of slower moving streams. The dark, °
greeri, translucent leaves are arranged in whorls
around the stem. Populations of Elodea have the

~ -« ability to transform the stream to a slower moving -

' muddy,stream because of their ability to reproduce
rapidly;’, - . - ¥

Some other’ macrophytes float, such as - :

duckweed, water hyacinths, and water lilies. Water
lilies are rooted by flexible stems which lower and
raise the leaves. The leaves of water plants have -
many intercellular spaces within the plant tissue

which allow for greater bucyancy. There are not

too many types of rooted plants in‘streams due to

the nature of stream beds and the velocity of the .
water flow. Other examples of rooted plants are

water. crawfoot, pondweed, and water cress.

The emergent Plants along the banks are also
important in the stream community. They provnde
animal habitats and increase the-amount of organic,
matter in the stream. This affects productivity as -
well as the oxyaen content. These plants affect the
erosion of the slopes surrounding the stream and
change the stream sediment load.

T
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Animals ‘ ~

»~ Microscopic animals may live in the open water,
on the bottom,‘or attached to the stems of aquatic
plants. They may be unicellular. or multicellular.
Mov.t are motile. There are fewer microscopic
animals in ‘streams than in ponds. Most common
are worms and protozoans. Vorticella is a very
common protozoan Worms cling to rocks and hve
on the gravel bottoms. ™ -
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Sponges and bry6zoans are aldo found if you
turn overvocks. A spopge is a skeleton ¢f silica
surréunded by a mass of living material, Fiagella
" are present around many pores and ghﬁngl_g\ .
throughout the structuie. By their waving acfion,
the flagella move water and food in and out.
Bryozoanis; similar in appearance to moss, are a
colony of individuals living in close association. The
" animals are hidden under theit observable outer
skeletons and, when undisturbed, move out their _
tentacles to-secure-food.

‘Invertebrates such as clams, snails, and leeches
are also’common. An arthropod which is famous
for its adaptability and is not an insect isthe
crawdad or crayfish. With its strong walkirig legs,
powerful tail, and huge grasping claws, the crayfish
can withstand a strong current. There is an
abundance of food for-the crayfish'in the stony
& stream bed. This is an important member of the
stream community which eats practically
everything, both plant and animal. Turtles, birds, -
- -and mammals-pre¥ on the crayfish. - '

The largest and most popular of the gtream
animals are the fish. These are the ohly vertebrates
that live-directly in the water..

Trout.are abundant in fast streams. They hide in
the shade 6f overbanging logs and branches waiting
% for afly to fall in the water or for a worm or insect
to come into their paths. Trout and salmon are
part of the same family of fish. They have an
identification mark in' common—a small, fleshy,,
adipose fini on the dorsal surface of-the body
opposite the anal fin. Trout are usually restricted to
fresh water but a few migrate between fresh water

and the ocean for spawning.-Salmon spend most of ~

-their adult life in-the-ocean-returning to the fresh .
water to spawn where hatched. There.the salmon
also die. Brook and laké trout use gravel beds of
‘their home lakes for spawning. The eggs are
" covered by gravel to escdpe predators.
Several Species of minnows may also be found.
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« characteristics of ar

Shiners develop tiny horns on their heads which
are characteristic of the males during mating
seasons The black-nosed dace can be identified by
a black-band down each side of the body. The
stickleback is easily identified by its dorsal spikes.
These are only some of the fish ghich may be
‘found in streams. In muddy streams; suckers,
northetn pikes, catifsh, and yellow perch can also
be found. T2° & .
Insects belong to a'large animal,classification
caileg the arthr s, or joint-footed animals. The
opods are segmented
bodies, exoskeletons, jointed Jegs, separate.sexes,

and complete digestive tracts with mouth and\”a‘nus,_

Common characteristics of all insects are three
main body parts (head, thora¥, and abdomen), six
legs, aptennae and tracheal tubes for breathing
found in adults. Ajuatic forms have gills, though, in
their immature forms. Many of the characteristics
may be seen with the naked eye-but many others
will be observable only with the use of the micro-
scope. This is true especially when looking at the
eyes and the mouthparts.

Adaptability of the insect can be seen by
comparison.of the'larval and adult forms of the
same species. All insects.follow similar patterns of
growth along’the-two specific cycles. Metamor-
phosis is the process whereby a creeping wingless
larvae transforms into an adult. The cycle'may be
as follows—egg to larva to pupa to adult. There-are
cycles without the pupal stage in which the adult is

[

a larger“replicz1 of the immature form. Insects molt,
t

_ .they grow to th¢'next stage of the cycle. Almost all

the water insect) follow the cycle without the pupa.
“Insects-which inhabit streams must be well-. .
adapted to the physical and chemical nature of
such, environments if they are to survive. Variations
in life cycle or developmental periods enable most
groups to cope with the temperature regimes found
in streams. Other stream parameters seem to be of
less importance in effecting observable changes in
aquatic species. The most significant characteristic
of the stream environment affecting living
-organisms is current. Stream insects exhibit a
multitude of anatomical and behavioral adaptations
in life in flowing water._ ’
Flattening of the body allows the insect to live in

which means gt-they lose their outer skeleton as

. the.boundary layer, the thin layer of water sur-

rounding rocks and other objects.in which current .
velocity is reduced considerably by friction. Very
small insects can-exist in the boundary layer
without any marked flattening but this adaptation is
quite important for some mayfly and stonefly

. nymphs. Flattened insects are also able to cohceal

themselves under stones, a protective measure*
against predators. - .-

Streamlining allows thie-insect to-approach a
fusiform or tapering shape which is the shape most

. efficient in reducing resistance to current. This

adaptation is shown by some mayfly nymphs which
movgrabout quite freely in the current.

,Hydraulic suckers are exhibited by the highly-
specialized larvae of one fly groupw The,_suckers

2°33
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R 'Metahdfghosis of Typical Aquatic Insect

- allow the insect to remain attached t6 rocks and
other objects despite strong currents. Movement is
allowed by releasing and reattaching the suckers in
sequence. © ‘

Increasing the area contacting the substrate can
increase the frictional resistance and make the
*f - organism less likely to be swept off in the current.
» Some insects have certain parts of the body
flattened on the underside. These‘areas, which

-Water pennies, a group of beetle larvae, are
flattened on'the underside and have an outer ring
of flexible plates which press tightly against rock
surfaces. T~ : ,

. Hooks and grapples are-found on various parts
of the body in many aquatic insects, usually at the
end of the’abdomen or on legs or leglike
structures. Some are used to grasp roughnesses an
rock surfaces; others attach to mais of silk
. secretad by the insect orrvarious surfaces. In this
. way, the insect is able to hold on—even in rapid
currents, * i .
Quiteza:number of insects attach themselves or

2, . their shelters to rocks or other objects with silk or,

some type of sticky secretion. This phenomenon is
best exhibited.in certain caddisfly.and fly larvae.

~  Such atfachments may be temporary or |

permanent.
‘A number of caddisfly larvae use stones or larger

sand grains in the construction of their houses.

These heavier particles act as ballast, making the

insect and its shelter less likely to be swept.away in
- fast water. The heavier objects may also be
positioned in such a way as to maintain proper
orientation of the insect in the current.

A number of aquatic insects possess body spines
in addition to hook-like claws on the legs. These
projections allow such animals to fix themselves
among mosses and other plants where current is
often.substantially reduced.

Besides possessing a;wide range of
morphological adaptations t~ the stream habitat,
aquatic insects have also evolved successful
behavioral ad=r +tions. Burrowing is a common
behavior exhibne.d by animals in response to
»  current—a behavior facilitated by long narrow

bodiés. The hairs prevent the sprrounding particles
from completely covering the insect, thus allowing
space for oxygenated water to flow over the body. .
A behavior somewhat analagous to burrowing is
movement into crevices between and under rocks.
Some insects show a light-avoidance behavior
which favots such shelter. In either case, insects
_are able to avoid-extreme current.

often have a fringe of hairs, are called friction pads.

g

»’
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There is some evidence to suggest that insects
.may select certain cufffent condifions.in
accordance with their abilities to resist dislodge-
ment and-also find food and obtain sufficient

. oxyaen. Such behavior may change with the
growth and development of the insects.

Despite the preceding morphological and
behavioral adaptations, most aquatic insect
populations are subjected to downstream
displacement, or drift. This may be compensated
-for by upstream movement by aquatic forms, but
in most cases.this behavior is thought to be

“ exhibited-by the flying adult forms. These adults

tend to move to the upper reaches of streams __
before depositing eggs. If it were not for such
-comperisatory upstream movements, rapid-current
areas of streams would be devoid of insect life. -

£

At the Stream .

First, examine with the whole group the stream
and the area surrounding it in the general sense.
Note the:types of plants along the stream and the
amount of sunlight which reaches the water. Point
out riffle and pool areas. Discuss the structure of
the stream and talk briefly about stream
temperature and water chemistry. Have students
each make a sketch map of the stream. Stand
back from the section of the stream under study
and draw its general shape. Indicate where it
widens, narrows, or curves. Show, if possible
where the old meanders: were. Include the.position
of major features like fallen trees, emergent plants,
exposed rocks, bridges, and so on. Label any other
features that can .be easily seen from the shore,
such as rapids, shallow segtions, pools or bottom

conditions. - ..
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Their sketch maps might show:

river course, width, and flow
shallow and deep sections
. river bed conditions (sand, clay, gravel, boulders)
eddies in the stream flow
bank conditions (slope, composition, undercutting,
and so on), %
river gbstructions
extent of the.flood plain

Have students use their senses to explore the
stream environment. Allow the students to get into
the water if they have the proper gear and clothing.

.Walk around the stream feeling the stream bed or

" 'the surface-of-rocks to-feel-the:plant growth, the

weathering of the rocks, and organic litter.
Students.may then work in small groups to

Y collect insects which could be brought back and
placed in‘the white bettom pans.for group
observation. Each group could record the types of
.organisms it finds, the locations in which they find
them, and the approximate ‘count of populations.
They should-be encouraged to draw the insects, as
this willsharpen their observations. Have them find
examples of the various adaptations. Then, have

* them use. “The-Field Guide to the Aquatic Insects”
in the pocket.of this unit to learn more about
individual species. .

As insects are collected, have students examine
them:with lenses. Find gills; wing pads, and other
structures. Find adaptations. Be certain to have
them return rocks and.-other_objects to their

~ original locations. Ask them to release living
ordanisms to the stream upon completion of their
observations. )

Later, you might have students select an
individual spot within earshot where they will have
fifteen minutes alone to sit silently and observe
with several senses. Then record their observations
and feelinds. ‘

Using one’s senses is very adaptable and many
ideas can be followed depending on the age level
and size of the group. This can be Ttme of

. creativity and personal reflection serving as a break
in thg more organized activities.

Post-Trip Activities

. 1. Invite a conservation professional from your
local area fo speak to your class about the
local streams—their problems and
management.

2. Prepare posters of the food ‘chains/food
webs of the stream environmient and -
research these differences from other fresh
water environments, such as a river or
_pond.

3. Study a pond, river, wooded area, or field
and undertake a com; rison of the animal
and plant.species using the proper methods
of collection of data and samples.

4. Make a booklet of the information learned
by each student during the study of the

stream environment. Haveleach student do
his or her own writing, describing:and
illustrating. Gather these to make the

" booklet. The students should work on the
design and the booklet may.be shared with
other classes at your schooi. Maybe your
class could do a presentution of the things
they learned and enjoyed about the outdoor

Y activity. ) i .

ks
5. Draw a large mural of the totél interacting
" stream environment with its physical
surroundings and its organisims. Display it
in an area of the ‘school where}many other
classes will see it. - 3

e B

6. Assignstudents to a specific research
project using classroom or library
resources. .

7. Write a poem describing the outdoor
experience.

] i 2
8: Do part of a uhit or a special lesson on the
~  environmen‘al laws regulating the use of
fresh water areas. .

& .. .
9. Debate the development of an-area for
, housing in your town versus keeping it as
the natural area of woods and stream. Have .
students represent the interests of groups
of developers, conservationists, the local
people and decision-makers.

10. Do a microscopic study of the samples
collected. This will require a compound N
microscope with high power lensés;-Most
schoo,g will have dissecting microscopes
but a high power one may have to be

borrowed. . \

11. ~ Do a study of rocks found along the
stream. Look for fossils and also classify -
the rocks. '

Saltwater Mat;sh Study

. | .
. Objective:  To study the physical characteristics
and biological organisms of the
_ saltwater marsh
Field Site:  Any saltwater marsh

Materials: This list is rather large. It represents
equipment that could be used for a wide variety of
activities depending on the age and background of
the group. After determining which aspects of the -
study you wish to undertake, scale the materials
down accordingly.

e Camera
o Thermometers

_® Hydtometer .
® Rules and meter stick

e Clipboards and pencils

e Scine’or crabnet

e Corer -

® Plankton net "

°
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. L Shovel trowels, or clamrake
. * and buckets - |
’ [ Sleva (%” and 14" rabbit wire screen,

. awindow sgreen, a-kitchen sneve)
e ‘White enamel pans . ’
. ¢ Binoculars |
"~ & Collecting vials or baggies and
“rubber bands ’ -
e A 'stop watch + - B ’
. ‘e A map o;,chart of the area
- #, Crayons:or water colors
- ® Sneakers or rubber boots s
® Thread and string . .
-® Wooden floats
¢, Hand lenses
s pH paper
# forceps or tweezers -
* medicine dropper .
® Identification guide books and

b

. fizld guides R
’ ® Three marker poles, oneto two
- meters Iong - ,
i ‘® Knife - . .
&
Timing: This activity will take several hours
and would best be planned so that the
* tide is at slack low at the time of «
your ‘arrival. ',
_ Procedure:
" Part One: When you arrive, set up a series of . .

marker poles about thirty meters apart along the
side of the creek as it twists and turns its way
toward the uplands. If may take a little time, but
try o find a branch of the creek that reaches well
. inland. Number the points—one, two, and three.
Divide up your. group and have them do the
following:
-» 1. Take a temperature reading of the water.
- Read at the grass surface on.the edge of a
bank and about waist high when standmg in

the grass.
nll”@é’hhl

o

Determine salinity. As in all water studies, it
may b2 well to collect a bottle of water for
-~ these tests. .

3." Determine the velocity of the water. Use
wooden flcats and a stop watch.

Take a pH reading.

. Take a plankton sample. Simply throw the
net in and walk it against the current.

6. Describe the color of the water. Hold a
sample against a white_background.

Al o

7. Carefully collect samples of fish, provided
you have proper equipment.
8. At each site, record the plant life. Note size

of the plant, its abundance and its location
with respect to the creek.

9. - Take pictures of the area and close-ups of
specific materials. Sketch specific materials
also. .

Catelully look around on the grass and
expose soil for signs of life. Ruffle up the
grass, and examine these sites carefully.
Describeathe animals found and notg where-
you ‘%und them. Are they in great
abundance? Return the‘soil and grass to its
undisturbed.conditiori as much as possible.

11. . If.you have a torer, take a core saraple ., -
from the 'site. Describe soil texture.

Part Two: At low tide, gather the group back at
the mouth of the inlet. Proceed up the creek
stopping at every stake and'do the following
(subject to the available equipment): -

1. Observe and-describe the bank profile. big
into the bank and record its height from
creek bed to upper surface.

2. Is there any life or evndence of lt in the
creek bank? Carefully collect individual

il

2 _

_______ sl

\I\c N
- s\\\“““\u\u
——att

........
. Ty

muwzﬂ’ﬂi

5
v ey

1((1(\\-.u.. TR e et

‘:i\n' u\h LR R LTRTEvern
1 Mtwwwww LU
‘.fn_._>

______

“ate

\n\\\uuw WM\ "”l“‘ haggaasest

e

Teey,
lll\uuuw.

l\\_
MN““““,QL .

kd




QU Tty
. .
-’

P S 10

X
i

PR
CER I

Ry

e
SR

g S e T"’\'ﬁf <2y

T

Teo Apy =y

i
3.

. A
samples. Recerd their abundance and
. location. -
* 3
: and smell the sediment. What kind of
sediment is it? Can you classify'it as to'
sand, silt, orclay? . © . s
4. lIs there any life or evidence of it on the

Describe the bottom of the tidal creek. Feel

/\;ﬁrfltl:_e_of_the,cmdﬂ Carefully collect small
samples.: Record their abundance and

location.
51
some water. Examine it later for micro-

scopic life and-describe what the animals®
are doing and what they are eating.

6. Do the same with the.sediment. Try this
- fifteen centimeters down. L

7. Are there any invertebratesin the ..
sediment? Dig'in"areas where you see
holes. Use the sieve and sorting pans.

8. Use the camera to get close-ups of lif.

9. If you have the facilities, you may (va"n't to
bring back some organisms for studies.

Part Thfée:” With the tide on the way in, go back
to thesites to which you were assigned upon
arrival and repeat the following:

1. Temperature readings.
Salinity determination.
pH reading. :

- Plankton sample,

—

Describe color of water.
Velocity of the water. *

Record any of the observations indicating
differences between Part One and Part
, Three.

. FolloWw-up in the Field or
in the Classroom .-
1. {Make a food web using the plants and

animals you saw in the marsh, Thisis -

® . described in “A Marsh Food Web
Activity” on page 12. )

2. Discuss how organisms adapt to life in a

salt marsh and in brackish waters?

3. Discuss if anyone saw evidence of pollution.
4. Ask what protects the marsh from the sea.
5

Seek student opinions about these two °
questions: What is econothically important
about salt water marshes? What is - -
aesthetically important about -

} salt water marshes?

PN A N

6. Ask what mammals make use of the marsh.
Did you observe evidence of their
presence?

7. Using paper sheets, record data and group

Take some surface material in aJar with * .

L]

If netting is available, try to capture some fish.

.

a
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-—--Lake-Adventure

3 ! >

¢ 5 o

. "observations. Use one sheet for each_.
testing point.” .

8. Discuss the-tidal effect on the marsh. Are
there times when the whole marsh is
covéred? How often? Were there any
differences between the tests done'as the
tide was going out and when it was .
returning? . N
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“A lake is the landscape’s most beautiful and * A
expressive feature. It is earth’s eye; looking into
which the behblder measures the depth of his own

nature.” o
Henry David Thoreau
: £ ¢ .
Objective: To appreciate t!!e values of a lake—
. aesthetic; economic, historical,
: and natural ° .
Field Site: The regién surroundinga local lake

-~.0r lakes which students have studied

Materials: ® Pencils -

® Scavenger hunt papers -
® Post-trip quizzes ’

® Lunches -
¢ Chaperones

¢ Hand lenses

¢ White-bottom containers

® Dip nets... .

® Appropriate clothing and foot gear
¢ Field guides and nature books

¢ Binoculars, if available

Timing:

Ohe school day--for as long as you
----can-have thebus - -

This activity will need to be developed according
to the lake or-lakes region you select.to study. The
- teacher background information, An Introduction
to Lakes arid Ponds on page 6:will hélpglou to
choose topics for your unit. The worksHeets
included here are examples.for teaching about the
Sebago Lake area of Maine. _ -

Procedure: This activity is intended to be an
adventure in discovering not only the beauty of a

. nearby lake, but its natural and human history, as
well as its impoftance to people. To undertake an .
all-day trip vith stops of interest will require
considerable planning on your part. Why not work
with another interested teacher? This will share the
work and fill the school bus.

"The fieldgtrip should be organized to follow

several classes of learning about lakes-at school.
Students should have background in several topical
areas of lake Ytudy at their grade level. The trip ="
could include stops to reinforce the topics studied. ot
For example, if you have taught about .

" ‘management of the sport fishe:y resource, perhaps
you could stop at a fish Ratchery. If you have

t
. 2?,.3{’7 LN x - R %
’ = . © . .

Pt s SN wo W el [

»




.. discussed water quahty, perhaps an official
responsxble for the public water supply could meet

The foUowmg list is meant to suggest some .
possible stops on your adventure: . -

e ATtendézvous with a fisheries biologist or a game
-warden from the state government to discuss
natural resources management and
conservahon v

° A girls’ or boys’ summer caimp, a public
campground or marina to discuss the lake’s
economic value with the owner.

® Sites of historical interest in Native American

or white history or Legend. Such a stop could | -
_..be enlivened by meeting with a senior citizen

who knows the lake’s stories and secrets.

e Astate Jpark on the lake—even'better if
someone on the staff can answer questions for
-your studen'ts

"~ @ A picnic, spot for eating and exercise.

» Your field trip should include a vista view over
the Jake if such a spot exists, preferably at the
beglnmng or the end of your trip.

e A carefully chosen spot for field work with
plenty of .time for discovery and observation
activities. Perhaps one of the youngster’s

- . parents owns a camp on the lakeshore which

you could use. Arrange;nents might be
possible with a children’s summer camp which

_ is not in session.

»
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You may want to develop a scavenger hunt
paper and post-trip quiz to make travel time
worthwhile. These were ueveloped for younger .
students at the George C. Soule School in . !
Freeport, Maine. You could write them appropriate
to your students’ level and to fit your lake’s :
charagterktics. -

JName..
«'—Tho Gnlt 80bcgo Adventure Scavenger Hunt

Look f for these things and check them off or write
: them down as you find thef: ¢
. — North Windham town line. You're in lake B
country! (one point) E)

. — Seeif you can find a “worms" or “worms for
‘ . sale*sign; you may not answer this question
unless you find one. Why are they selling
worms? g

N Sy

‘tone point)

LR You getone point each for any ponds oriakes
i lake country you can name. You must find
the name on a sign.

g Ve fetin eIy

S
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— Write the officiat name of the fish hatchery.
- {one point, if correct)
—— Why is this called Quaker Ridge?

- (three points)

T LA S S e

ny
B
&

-4. Name as many things-as you/can that you saw

One point each for the following examples of

human history.—.Civil War Monunient

.—— Old Stone Wall —__ Old Schoolhouse

— lron Bridge .__.Cemetery ._Wag8n .o
——Wheel

— Find a lvee farm sign or more if you can '
(Maxlmum - three pomts)

Farmmg is important in the Lake Country.
{one point each)

—Horse Farm —— Apple-Cider stand

——Vegetable Garden .. Cow
\__ One point for each specnes of farm or wild

animal that you see.

¥

~—— One pont for each of these you can find.

summer theater __ a gift shop

—a picnic area —agull .
N ——an iron bridge ——abog - -

—a white birch tree ___ arestaurant *

—-.a weathervane ' a beach

—-—a marina ——— a brook ,

——ari inn — .~ aboat

’ «— a glacial erratic .
—— How many great ponds in Maine? g
- (two points)

—" Name jobs that depend on the'lake.

| .
(one point each) -
—— What does “draw" mean on the draw bridge N

sign?
. \ . (two poipts)
— How long was the canal system betwean
Portland and Harrlson” 'a
i A

{one pgint) .
—— What did the chnal boats carry? -
(one point each)

—. List three natural (not made by people) things
‘you saw at the $§bago Lake State Park.

ey

. 2 (one point each)

—— Name as many towns as you can which you .

were in today. .
3 .
2 .
— 7

- v

(one point each)

® »
a -

. Land of the Lakes
. Post-Trip Quiz -

1. What is the highest hill in the Sebago Lake
region?
2. From which direction did the glacier come?

3. Can you name two species of fish that live in
Sebago Lake?

from the top of the tower.

5. Sebago Lake is the largest
-, third largest Jake i

/. Secort fargest
Maine .. .

=+6. Why was the canal built?

7. Why do we have State Parks?

8. Why 15 swimming not allowed in the Portland
* Water District intake zone of the lake?’

w .



How dgep is%Sebago?‘ o

“What does “Sebago” mean to Native
Americans? | _ ’

-.Are thera any islands Iﬁ Sebago Lake?
How were the lakes in this area formed? . ’
is Sebago Lake big enough to'be a Great Pond?
Why isitimportant for Sebago Lake to be clean?

What other state can you s7{rom DouglasHill?”
Who owns Douglas Hill? . .

- What does ,‘he writing ony'the rock mean at the
top of Douglas Hill? -
Who was Nathaniel Hawthafne?
Name five lakeshore plants.
Who are the Shakers?

10.

Lo,
12,
i3.
14,
18.
16.
17.

-

18.
19.
20.

Tf\e Sc.lldol'-Site:.‘. S
Watershed: Puddle Study

concept, explore the school site and.discuss
drainage of rainfafl from the school grounds. Have
small groups list sifes where water is drained’ ¢
Include all drain pipes, gutters, gullies, storm
drains, streams, culverts, and ditches. This could
lead to'several mapping activities; On & rainy day,

. studeénts could plot ‘actual flow. .

Where are the puddles found? These puddles

could be' explored in a variety of ways. Measure
their depth, width, and area. What living things can
you find in them with ydur eyes? With 3 hand lens?

P rain? Compare a-puddle on the pavement with a
[ puddle on the soil. Is there any difference in signs
; -of life? What effécts does water have on the site?
Ask students to list signs of weathering and
- erosion.-Are human systems of drainage working?
Should students engage in' problem-solving at this
point? . )
" You may want tgobtain a topographic map
" which contains your schcol to use with your class
. in identifying wetland areas and outlining small
watersheds. These.maps may be purchased from
Branch of Distributioni, U.S. Geological. Su: vey,
1200 South Eads Streét, Arlington Virginia 22202 -
as well as from many local dealers, such as ~
bookstores. ' -
You might wish to teach aﬂessqn in reading and
interpretation of map symbols. It could be a.lesson

!
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With a microscope? Measare the pH. Is this acid *

in math by discussing heights and depths with the

*»

use of the contour lines. A compass is valuable for

learning about maps and seeing how useful they -
can be. The compass is, in itself, a good way to
discuss-direction and basic fieometry skills.

Use the map to locate the watershed of the
school from the slopes, hills, and mountains of the
area which drain down into it. There is no need to
go into great detail of how the contour lines ™
actually determine the drainage area of the stream.’
Just give your students a basic idea of how it can
be determined from the-map.

Most likely, students will find many wetland
areas on your local topographic map. In this way
you can give your students a.sense of. how water-
rich our region is, This understanding should be
balanced with-an understanding of the fragile
nature of water quality. * ’

From this point you may wish to extend the
discussion to use and .conservation of water in the
school and in their homes. One possible activity is
to have each child bring to school an empty-one

“gallon plastic jug: This would be filled 3t school,and

- Objective: To investigdte the flow of water on the
' school grounds as related to'the
larger concept of the watershed.
;- Field Site:. The immediate environment of.
E the school
. Materials: ®Pencils |
. .®Paper - .
Y 4 oClipboards, made from cardboard
: with an elastic band and possibly a
N plastic bag'to protect it from the rain
3. \
I Timing: One to three class periods
: Procedure: After‘introducing the watershed

¢

students would try to use just.that much wate
until the next.day. This involves carrying it on the
bus and using only that water at home for drinking,
washing, cooking, and other consumptive activities.
Water shortages are perhaps the preeminent.
conservation problem of our time. This activity
develops an appreciation of the precious nature of
the resource. .
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pH SCALE

14.0
' ) <—— Household Lye _
Extremely Alkaline 13.0
*(Basic)
-4 Bleach
12.0
11.0 |« Ammonia ’
10.0 «— Milk of Magnesia
2
9.0 ~<«—Borax
> i -
8.0 --—Baking Soda
Sea Water
’ ' NEUTRAL
forfah "0 |e—Blood
. opulation - <«—Distilled Water
POpuUl: b |—Milk .
.6'0 <——éom
Can support > 5.0 o .
animal life > Boric Acid
' 40 <«—Orange Juice
. 3.0
- Vinegar -
’ 2.0 Lemon Juice
1.0 '
Q
Extremely Acidic - 0.0

Common
Range
For Most
Natural
Waters




1zattonal resources Many
W *and groups could be of
' ’assnstange oni: the top:cs in- thx_s umt You may wish

{ mcluded there -
Socrety for the Protect:on of New Hampshnre

i

Forests R
b apa ,Egucatlon Drrector of
A Polico.

e
. - ‘Concoi ¥ Hampshrre 03301
) 'I‘elephone. (603) 224»9945
- socwty is a private, non- proﬁt conservation
orgamzatron foundedvm 1901. Its resources in-
clude teenage and teachers’ con tion-camps,
interpretive centers and self-guiding nature trails,

a Day: Laboratory prdgram for elementary school .

chlldren an environmental education consultant
for schools, and information on land protechon
- ‘and forest management

Water Supply and Pollution Control
. Comm!sslon . :
Terrence Frost, Chlef Aquatic Blologlst
or Ronald Towne, Chief Water Pollution
Brologrst . -
“Post Office:Box 95
: Concord 'New Hampshire 03301
Telephone' (603) 271:3503 - .
“The commis$ion-cén answer teachers’ queries and
viill sometimés be able to prov'de speakers on the
topics of i water quahty

New Hampshire Department of Fish & Game
] Educatxon Drvrslon .
-Bridge Streef’ R
. €oncord; New. Hampshnre 03301
4'!'elephone..(G()\"l) 271-3421 T
The- department can-provide print materxal for
teachers ‘Write ar. callfor detalls.

Jl'he Audubon Society ‘of New Hampsh:re
“"Carol E.- Smiith, Educatlon,Drrector
-3 Silk Farm Road

,/Concord :New Hampshire 03301
Telephone:’ (603) 224-9909 -

-t e

2‘

-5

- The-Audubon Society can provide children’sbooks

,~and reference materials through their.library in
Conqord ‘A fme fi lm of' s:xth g’,raders on a'field trip

.

%
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Teacher
Resources

to the marsh is avaxlable also It is twelve minutes
long and entitled Me and My. Wetlands.

Water Resources Research Center
Gordon:Byers, Chairperson

108 Pettee Hail

Umvemty of New Hampshire
Diirham, New Hampshire 03824 |
Telephone (603) 862-21447 -
This organization viould best be utilized for teacher
background iriformation 6n the technical aspects
of water quality.

State of Maine Department ofInland Fishenes
and Wﬂdlife
Tom Scheiner, Informatron and Education
. Specialist
284 Stace Street
Augusta, Maine 04333
Telephone: (207).289-2871
e'Départment can provide a variety of materials
-prepared for the general public but appropnate for
vour students’ level. Pamphlets and-magazine .
article reprints are Iisted in their free publications
catalog. The titles are broad-ranging, the content
worthwhile; a sampling, “Two Water Bugs”,
“The‘Swampland Singers—Maine’s Frogs”, “Food
Interrelahonshlps of Salmon, Trout, Alewives,
and Smelt in a Mainé Lake”, “Mames Rivers:
The Aroostook ” and"'many dozens more.
Prices vary from ten cents up and a price-list will
be sent with the: catalog. The Department’s
magazine, Maine Fish and Wildlife, is excellent.
For lake study, surveys of hundreds of Maine lakes
exist—twenty cents each~—less on-volume orders.
These resources can be used for student reports
or ordered'in class size quaptities. for. readmg
matenal Very h:ghly recommended

Congross of Lakes-Association

“c/o Natural Resonrces Council, of Maine
Marie- Wooster; President
. 271 State Street

" Augusta, Maine’ 04330

. COLA 18 a statewide crganization dedxcated to
educatlonal !eglslatwe, and research efforts in -
behalf of Maine lakes” Somesslide presentationsand~
print materials are available. Thisgroup could also -
put you.in touch with any one of the dozens of

loca] lake associations that.might help you stu y{
Take or pond in your community. We recommeénd a

- bdoklet they publish, For The Sake,of Y r Lake

An Achon Plan for Lake Assoczatzo :

This is a volunteer orgamzatxo ich operates

from the offices of MCM; awri te}nl request is more

LY

. .
S
. [ VA

4 1 likely to recéive attentxon thdn a telephone call.
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State of Maine Department of Environmental

Protection ) :
Information and Education Division
Bureau of Land Quality Control
State House Station 17
Augusta, Maine (4333
- Telephone: (800) 452-1942
The DEP publishes informative well-written bro-
chures which would be of great value in planning
your unit. Especially good are “Protecting
Your Lake; A Citizen’s Guide to the Great Ponds
Act”, “Cleaning Up the Water: Private Sewage
L Disposal in Maine”, “Coastal Wetlands”, and an
: eight-pamphlet set “DEP and You.” Some of these
are available in classroom quantities; others could
be‘used in your resource files for student projects.
The department also has slide shows and materials
on the timely concerns of acid rain and hazgrdous
wastes. Their publications also list addresses and
telephone numbers of other sources of help and
> informaticn, including the Land Use Regulation
i Commission and the- State Planning Office. An

’ important resource, highly recommended.

Maine Audubon Society ‘

June LaCombe, Director of Environmental

z Education and Natural History . .
Gilsland Farm . .

118 Old Route One ’ .

Falmouth, Maine 04105

Telephone: (207) 781-2330

P Many resources are available through Maine’s

largest environmental organization; contact June

LaCombe for assistance. Especially noteworthy-is

the Scarboro Marsh Nature Center which provides

nature hikes and exhibits for classes visiting

- Maine’s largest marsh.
i

~e
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Resource Persons

; t There are many persons upon whose interest
i+ and experience you might be able to call in
teaching this unit. They are likely to be in your
town or a nearby one. Be creative in thinking of
othefs. Visits need not be lengthy and it might be
well to ask visitors if they would be willing to be on
a panel with a small number of others.

An experienced birdwatcher
Aplanning board member
A professional or amateur naturalist
The sewerage treatmeiit plant gperator )
A person with many years of sport or commercial
fishing experience
A marine worm digger
. . Afish broker
- A trapper of beaver or muskrat
’ A warden from the Maine Department of Inland
_Fish and Wildlife or the New Hampshire
Yo Department of Fish and Game
;. A tidal poiver alvocate
S A real estate developer
s A park or amateur naturalist -
A peat bog harvester

-

RN
y

[y

Ajlobsterman . C .

A member of the local conservation commission

A senior citizen who has known the area
throughout life '

.

Teaching Units’.R'elated

To Wet Environments .- .

There are several other units on wetlands
available; three of the best are listed below. ~

.Understanding Wetlands is planned for use *
with upper elementary grades through adults. It
describes Michigan’s fresh water wetland environ-
ments with special attention to benefits to' people.
The kit includes a seven-frame filmstrip, cassette
tape, student and teacher manuals and thirteen
posters in color. The ecomplete package is available
for*$14.75 from the Michigan Departmerit of
Natural Resources, Information Center, Box 30028,
Lansing, Michigan 48909, : -

The Outdoor Biology Instructional
Strategies (OBIS) series has several excellent
units related to the study of water. If you are
interested in activity-centered science teaching or
outdoor environmental education, you would
appreciate OBIS. The teacher fhatfrials aie cards’
describing.the materials, preparatidn, and action to
carry out the activity. They are designed for your”
students’ age group, utilize inexpensive materials,
and have been extensively field-tested. They may
be ordered from Delta Education, Box M, Nashua,
INew Hampshire 03061. OBIS teacher workshops
may be arranged through Dr. John W. Butzow,
Shibles Hall, College of Education, University of

- Maine, Orono, Maine 04469. Activity cards

recommended to go with this unit are:

Waterholes to Mini-Ponds

Water Breathers

What Lives Here? Life in the Water
Habitats of the Pond

Water Striders

Animal Movement in the Water .

The twenty-page OBIS Pond Guide to common
plants and animals is also recommended.

The National Wildlife Federation is developing an
environmental education program called The Class
Project which contains a unit for grades six
through nine called Wetlands Management. It will
be availzble by the end of 1981 from NWF, 1412
16th Street, N.W., Washington, D.C. 20036. The
teacher background information is good and the
investigations are well-planned and clear. They
involve a diversity of activities and allow for a
variety of teaching and learning styles. We
recommend this unit enthusiastically.
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h Two Very Sl':ec‘ial

Books For Teachers

Our annotaféd bibliography includes a listing of
“what we feel are the best books for teachers
related to wetlands. Here we list two very special
“books about exploring nature with youngsters. _
These are books which can change your way of

- teaching, and-even youir whole way of experiericing

nature, - .

We hope that-you will read them and try the
ideas. They capture a philosophy of nature study
used by naturalists for imany years which relies
upon a closeness to natural objects and processes,
an openness to students, and an attitude of
appreciation of nature, They express this

_ philosophy beautifully and translate it to lively and

significant outdoor experiences.

Cornell, Joseph Bharat. Sharing Nature, With
Children: A Parents; and_Teachers’ Nature-
Auwareness Guidabook..Nevada City, California:

. . .Ananda-Publications, 1979.
Contains top-notch tips for teachers, unusual ¢~

-and fun activities, and great games. -
Van Matre, Steve. Acclimatization: A Sensory and
Conceptual Approach to Ecological Involvement.
Martinsville, Indiana: American Camping
Association, 1972. . -
Contains strong philosophical statements.

marsh, a lakeshore, and a bog as well 4s
dandy gimmiclgs and ideas.
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Also, it has superb activities for a fresh-water -
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'Places To Visit

In the other marine education infusion units in

" this series the specifics of particularly fine places to
- visit are given. The wet environments included in

this unit are so extensive-and—in our water-rich
piece of the earth —so common that we have not
done so here. . . .
If you are fortunate to teach school near a major °
well-known government land holding such ac the
Moosehorn National Wildlife Refuge or the Rachel
Carson National Wildiife Refuge—take advantage
of it. If you live near a major priyate individual or
organizational holding, such as the Ciystal Bog or
the Scarborough Marsh Nature Center—try to, visit
it. Or if you have the advantage of being near an
unusually fine area for exploration which doesn’t
have organized ownership or protection such as
the Bangor Bog or-the-Merrymeeting Bay area—by

all means, use them if you
It is important to emphas‘;grel:m, that
visiting this kind of major area is not necessary.

“Maine’s wet environments are so numerous that

you may find youll have much better adventures

sclose to home.

-Thisuniiisbasedonthesirppleideathatthe
immediate environment is not ‘only of great interest
to the child but that it is worthy of study and

. appreciation. Very, very few places in the bi-state

region are deprived of wetlands, lakes, and ponds.
None are deprived of streams and puddles. We
encourage you to help your. students become
aware ¢t local wet areas.

Is there a country frég pond or city park pond
within walking distance of y6ur school?. Do you
have any large puddles on the playground?

Youngsters will develop & strong sense of .
interest and identificatioh in any body of water by
“adopting” it. Help-them come to know it o
intimately. Maké maps or charts. Measuré its size
and/or depth: Gather available information from,
your. local library or historical society. Arrange {
interviews or classroom visits by knowledgeable® . _
persons. “ N

Provide ways for tke students to research human
history, historical and_current human uses, and -
biology of their local area. Observe the water
through the seasons. Keep a group journal of

. writing and pictures resulting from their study.

The desire and potential for understanding other
water ergfronments will grow from their close
relationships to the one at hand. Ernjoy the process
as well as the results of your learning. Make it fun
for yourself and your studerits!

o
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’l'herearemanygoodmsualmatenalsonfresh g

and saltwater rnarshes ‘n6t-very. many on-stre
:and:very:few:on'lakes: Thislisting reflects tha
“distribution: The. classroom actwnty,‘“fftlm Field' -
'l'rxp and Follow-gp “on’ page11:is built-around
film$ Marsh Adventure arid The Salt Marsh: A-
: Questxon of Valies.- Further information on these
two excellent ﬁlms may be found in- that activity.

) Films T .

These -are all 16 mm color ﬁlms appropriate to
grades five through nine.- Where:the:annontation
~ends with:“UMO?, it.is availablé for-a‘feé from the
«Instructional Systeris- Center :Shibles:Hall,
U@vers:tyofMameOr Mameogﬁg '

10 ,t.recent frée Catalogue- Which -contains’ hstmgs
‘on:many, educatiori:topics write to, the' Film
‘Rental-Library, at.the above address::Orders by’
mailshouldbeatleasttwoweeksmadvanceand
nany: teachers order. months ahead: Telephone
“orders for-Up. to. thiee ﬁlms are accepted at
(207) 5817541 T

Billion Dollar Marsh
’Tlusr1973 “Time: Llfe. film presents a logical .
sequence of s sc;enes leaclmg to solid conclusmns .
: favonng the ‘conservation of.marshes. It
’ acl?ﬁowledges economic and: ‘social 1 _pressures for
: rnarslﬂand I dévelopment and argues for orderly
-decision :rather than’ haphazard and irreversible
development The‘mterv:ews with' scientists are
well done. Itis forty five mmut% long.

Brrds’ fthe. Marsh

ﬁéﬁlm focusés on’ ‘birds of a fresh-watei marsh
Butn many would be found in a tidal marsh as well.
Bn'ds -are:shown feedmg and caring for. their young.
It was’ prod uced i in1965 by-Coronet Films and runs
eleven rmnutesu —— . -

Cry of the Marsh
Tlus 196S; twelve-mmute film is one of powerful
emotio nal’;mpact poetxc beauty and drama. In early
sumrner sgenes, geese fly° overhead and ducks feed
inithe watef. The:habitat of a: marsh is shown.in
-, scenes-of birds, “fish; mamrmals; grasses;.and -

R X

_ w:ldflowers Newly hatched ducklmgs huddle in

= "sthe nests Heavy machmery arrives tolay

- dramage pipe. The land is'bulldozed and set afire,
creatmg chaos,2 among the wildlife; deer scatter and
“fish: die’ for lack of oxygen, while one ducklmg e
seeks safety, its nest tes bum to death in their

L
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mst 'I‘here:snomonologuebuttheﬁlmendswnth
Albert Schweitzer’s quote, “Man has’ lost the ability
to foresee. and’toforestall, he will.end by -
destroymg the eart n

The:filns. will increase awareness-and stlmulate
discussion but the dickling funeral ; pyre may be
too. much for-younger children, Recommem :d with
your: dlscretlon,AUMO ) .

m:ngrumm - e
Filriiedove‘rapemdofthreeyearsdurmgall !

four, seasons,lmanynvnws'ﬁf'tﬁe marsh and jts

wrldhfé‘ are; presenteo. It:shows'the effects of

* pollution’ ar‘id.deyel/opmentf This'i 1s ate

film from: Films Inci, 1972,

Marsh Ci)‘ignmumty .
~'lheﬁlfrie:5plamswhythemarshxschangng

xllustrates lnvmg’thmgs and their- adaptations to

their. max;sfh t}erivn'onment and asks What will

thro
lon Th:s ‘Enciiclopec y Britannica:
n'is eleven minutés'long ¢ and of excellent quahty

'l'heSaltMarslpes

spills: -are:discussed: The. script: , :
Mildred Teal; authors of the popular: book Me and.
Death of: the ‘St Marsh. Produced by’ Harper and

Row Inc; m 1973, it xstwenty four mmutes long. -

World i ‘a,Marsh : \

Thls tweénty: two minute: ﬁlm shgws the- mﬁmte
variety-o life:forms;of typical tarsh fauna—= -
muskrat, beaver;- msects amphiblans, sniakes;_
dragonfhes blrds -and 'many_others, -Distusses
adaptatlons. For older students pnmanly, the film
was produced by “McGraw-Hill. UMO: -

Sllde Shows '

The Mame Aaudubon Soc:ety offers ‘three
excellent slide programs for A three:dollar fee to
-schools. They are-designed-t6-be used in"the
carousels in whxch they are'sent and shou\ld be

-
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Kodak shde pro;ectors Each comes Videotapes
mhacompletescnptandcoversntstop:cwll mszewﬁndmeounu

L dee s Franr s wh L0 G Busane mad

Bog. Marsh; ai\dSwamp Ecosystems - Stillwaters
m ow‘ﬂ"‘d' ' ) These:videotapes are produced for WBGH in vy
Boston as part of the Nova-seies for the public

M may beobtamed by writing to:Mim ~~ broadcastmg network. They are excellent, but
) Schmidei- ; Teachers Resource Center, Maine . - expensive; Still Waters is the story of a-New
' AudubonSoaety Gilsland Farm, 118 OldRoute ‘England stream. The Sea Behind the Dunes is the
One; Falrhouth Maine 04105. . story of a- Cape Cod marsh.. Further information is
, available from: Time-Life- Video, 100 Eisenhower
Drive; Paramus, New Jersey 07652 Telephone:
’ . (201) 843:4545, ¥ you wish to order, allow about
. ) N Sl e four weeks for schedulmg and about $75for rental
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school the resource
ocal llbranan could

s habitats, transfers of. energy,
nd plant and,a'n' nal’ad

Buck;Lewis. Wetlands. Bogs, Marshes, and
Swamps ‘New:York:. Parents” Magazrne Press,
974;304
Recommended for. fifth: and six. .grade: students,
“this: publlcatton tréces-the development and
describes. the charactertshcs of bogs, marshes ando
swamps Wetland ecology: ‘never- seemmed.so

=3 '.mrerestmg. Clear descnptlons and. helpful illus-

"tratxons make thls a very- readable book

e Warmg § Ponds and. Streams. -.
tk:*Abingdon. Press, 1955.
i y.dccuratg,. readable. mfor~
nicommon: plant and-a als, thls is an

round, or-esta s_hmg aquaria
~6F for student _ro;ectswll deschbes the detaxls of

« *

m. mmumty of meg .
and Salt:Woter: Mankato,. ’ :

e Educatronal Socxety, Inc.,
e

"~st|ll one of the best .

Annotated
Bibliogmma@

Dobnn Arnoid. Marshes and Marsh L:fe New
York: ‘Coward ‘McCann: and: Geoghegan, Inc.,
+1969:

A good mtroductory book for. younger.readers
on fresh and salt water marshes through the ,
seasons Contams sectrons on marsh consexvatxon
and- exploratzonw or i ’

Gorvett Jean. Lifé.In Ponds Ill Paxton
Chadwxck ‘New. Yprk Amencan Heritage Press,
1970, -

Substantnal readmg for thns age’ group, u contains
‘much factual information.on freshiater eco-
systems Ttis well: founded accurately wrrtten, with
many. good‘lllust .

Merrll, Daphne Wmslow The: Lakes of Mame

Rockland ‘Mainé: Cot :er~Gazette, Inc.,.1973.

7 The: premiier: publlcatron covering vzrtually all:the

lakes of Maine:: ‘Maps and-historical rllustranons

hnghhght ‘this,ui nique: book. Well -written-and, well:

it i$.a'lively résource for-the lover of:

'kes and‘lake légends Good readlng for
Vnd students especxally o dlscover the

ke;'lore.

Nlermg, Wllham A The Life of:the Marsh New
York' McGraw‘Hnll Book 'Cémpany; 1966..
¢ “‘Our Living; World of Nature” series,.
“in: cooperatron wrth The: World Book-
Encyclopedxa ‘thi e ‘and’

phys:cal)pr perttes, plant ammal adaptatrons,
and the flow of energy Good C lossary, dxagrams,

photographs., T -

Pringle; Lawrence Chams, Webs and. Pyramtds
‘New. York Thomas Y. Crowell Company, 1975.
Written Tor, readéts.at:the younge ond ‘of or: .
range,for this umt,,thts book is:a. good, mtrogluctxon
to epergy ﬂows for-anyone..Cléar explanahons of
food- chams, “food webs, and ecologlcal pyram:ds—-
with the emphasxs on wet environments. Includes
~referénces to; several ecologxcal studies, -
Recommended . .

Prmgle, Lawrence. led River. Phxladelphra' J..B.
+* Lippincott:Company, 1972; .
A uniisual: blendmg of: aesthetrcs and science;
. this’ book contains hard.core stréam eeology and
stnkmg color\photographs It captures the spmt of
« 'that-rare-and- valuable resource—a wrlcl clean
* - 2 - e
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“The explanatlons

river.: H|ghly recommended for teachers in its

_entirety and students, perhaps by chapters.

‘Russell; Frankiin. Watchers at the Pond. New
York: AIYred “A. Knopf, Inc., 1961,

A masterpnece of-the natural historian’s art, this
is the-dramatic.s story of the cycle of a year within
the téeming universe of a pond. Students will find
the author’s vivid style makes the pond come to
life: Good for reading aloud to classes or for in-
gependent reading by older students. A first-rate

ook . .

Smith, Frances C. The First Book of Swamps and
Marshes New York: Franklin Watts, Inc., 1969.
The. title should not mislead you. This is a sub-
stantive book for fifth and sixth graders. Covers
various.types of wet environments.across America.
re clear. The attitude is one of .
concern. .

Snow, John. Secrets of a Salt Marsh. Portland,
Mame Guy Gannett Publishing Company, 1980
‘Written and- -photographed by life sciences

" teacher at'Scarboro Junior High-School, this book
-was wntten to increase awareness. of the value of

coastal wetl3 1d$ as a nursery and breeding ground.

gty
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It is an excellent resource both for any feachlng

.about salt marshes of New Hampshire and Maine.

Ursin, Mi¢haél J. Life In and Around the Salt
Marshes New York: ThomaS'Y Crowell
Company; 1972. .

A good field gunde to-the marsh with drawings,
descrnptnons, and color prints of commonly
observed plants and animals. This book is listed
because it is easy to use, but there are'some
inaccuracies; it should not be your-only-reference.

- %

"B'ooks. for 'i;eachers

These are a few of the very best. They have
been chosen with the goal of develdping your
background on the topics, but could be shared
with youngsters as well. .

Andrews, W,xll'am A, editor. A Guxde to the Study *
of Freshwater EcoIogy'Englewood Cliffs, New
Jersey: Prentice- Hall, Inc., 1972,

An excellent volume in the “Contours Studies of
the Environmenty’ series. It is precrse, innovative,
and well-written. \l'hns volume uses a very compre-
hensive ecological appreach. Best used as a’
resource for teachers; it contains solid-background
information on lakes, ponds, rivers, streams.
Excellent suggestigns for classroom andgﬁeld

.studnes for eighth and ninth grade.

.

Conant, Roger A Fi eId Guide ‘to Reptiles and

Amphrbxans of Eastern and Central North .
. America. Boston: Houghton Mifflin Company,
1975: ———

Good as a refererice, broad in content; it
contains accurate and detailed descnptnons From .
the Peterson Field Guide Series sponsored by the
National Audubon Socxety d the National Wildlife

+ Federation. °

Horwitz, Elinor Lander. Our Nation’s Wetlands:
An Interagency Task Force Report..Washington:
U.S. Government.Printing Office, 1978.

This booklet, written by several dovernment
agencies, attempts to’provide a broad.and
balanced review of the status of the.nation’s
wetlands. It describes how wetlands were formed,
various types of wetlands, and the useful functions
they serve in their natural state. Many important
issues are addressed concermng the future of this
resource. This 70-page booklet is for sale by the® -
Superintendent of Documents, U.S. Government *
Printing Office., Washington,, D. C., Stock'Number
041001000459 for $3.25. We very highly recommend

. it for.your background information or advanced “‘

- students. It is outstanding_visually._

Klots, Elsie, B. The New Field Book of Freshwater
Life. New York: G. P. Putnam’s Sons, 1966.

Not so “new” anymore, but.a standby for field
trips or classroom projects—for teacher or ‘'student
use. It is somewhat technical but you can use only
the information- you need

Marshall, Alexandra. 'Stil Waters New York. .
William Morrow and Company, Iric., 1978. s
A magnificent book—poetic, beautlful and good *

: for this age group if presented sensitively. It is the
story.of a year at a North American fresh water
pond. Superb illustrations and color plates help the

- reader to apprecnate pond ecology. Fhe book was
-prepared in'conjunction with the Nova film, “Still .
Waters.”

Teal,"John and Mildted. L:fe and Death. of the Salt
Marsh Boston: Little, Brown and Company, 1969.
The classic, responsnble for much of the public

awareness of the marsh, is good for teacher
background or reading aloud to your class. Topics
include birth and death of marshes, their ecology,
and conservation. Beautiful black and white <
drawings by Richard Fish. Recommended as
eminently readable and the fnnest single book on
the subject ) .
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. AField Guide,
'I,;o the Aquatnc lnsect Groups

——

Most .aquatic- msect gro.xps mhabnt water only in the )uvenile
stages The-adults of, these ¢ groups are completely terrestrial, and
are usually free-ﬂymg msects.

.

J

v

‘ :Ephemefoptera - R

32,7 kv

The aquatic’ Juvennles or- nymphs are found :in both standmg
;YUnNNINg Wi ater but are it common in rocky bottoﬁ’ied
streams;Some ry.fast currents. Most speciésof
- maylies niplete thexr developme’nt in: ~ ths;:
sotne;mayxedmre a. year oneven two: The’ nymphs ‘of st
yﬂyspecg_es:eieed d on fine: orgamc parhcles or: algae -Some:are.
rous. Distinguishing, characteristics of. mayfly. nymphs are »
the’ pt;do m nal ‘gills‘which ‘may/ be feathery,; plate-lxke, or leaf like
he presence of two c or. thr ‘“talls” at! the ‘end. of the “

g

omen.. .

e adinlt" yf_ly 1s @ farmhar msect WIth upnght wings,long, <
and‘a: spft. bpdy The:adults-are nonfeedingand °

hveforta véry'shorth ’usually,a day.ortwo- S — ~-~~«t~-,l—;ﬂ—~ e

Dragonﬂnes and Damselfbes L.
-Odonata~ - - -
The nymphs or, nasads of damselﬂles and dragonflies-are.
common in. lakes, poids, and strearns, The ‘nymph stage can-last
Y froma-fewiﬂeekstoseveral ' deper.dmgonthe
‘are camivor

tmgugishmg feature of )uvemle Odonata is the elbowed

- extensnble labium or:lower lip’ whngh,xs usedto capture: prey
Most nymphs are faxrly slender creatures:with long; thin legs
" Danyselfly naiads are differentiated from those of dragonflies by

lqnglxved -cOmmon insects recog-.
large outstretched wings:

6N R 8,9,

1'by:: of names’and; contrary to'the -
bebef -are ‘not-at:all’y poisonous. All adults are. predaceous— .
catchmg flying: insects on the L .

" ‘Stoneflies.
.Plec“bi:tera
Stoneﬂy nymphs are most comm(mly found in clean and cold
streams nd somehmeslakes,\These msects are: perhaps
Most; mtolerant to pqliuhg ‘of.all'aquatic groups and are-
seful as indicators of‘w‘ater uahty The; nymph develop
| period ‘can “Jast two. to. three yea:s, ‘bt most 3
le{te their development “in- asxngle year Plecoptera nymphs
herbworws, carnivarous; or-feed on: orgahic: detritus..
2s Tay: exh“bnt several d:fferent«modes of: feedmg as

: allyrslender, soft bodled insects Wi th
long,-thread hke antenna Most characteristic- are the two
ilsat the end of the abdomen." . *
ft-bodied insects- with- a,slender, flattened
:are-usually: elongated ‘Some species,
The,adults are poor fliers and are usually
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Dobsonflies, Fishflies, and Alderflies
Neuroptera or Megaloptera

Larvae of these insects can be found in lakes. rivers, and
streams throughout the world. Some species are the largest

predaceous. Larval dobsonflies and fishflies are called hell-

are elorigate, slender, soft-bodied insects often having large

mandibles. The adults are short-lived.

. Caddisflies t . : ) .
" Trichoptera ‘
Caddisflies are one of the largest groups of aquatic insects and
are found in‘all types of aquatic habitats. Many are remarkable . . ’

.. for their casemaking-behavior. They construct shelters of small .
stones, sticks, or plant fragments which are carried about by the
insect. Other stréam-inhabiting caddisfly larvae construct nets of
silk which trap small food particles in,the current. Trichoptera -
larvae tynically feed on algae or decaying plant material, but ,
‘some-are carnivorous. Most complete their development ina —~—._4
single year. Casemaking larvae are easily recognized by their
characteristic cases. The typical caddisfly larva is a fleshy,.worm-
like insect resembling a caterpillar. There are usually small hooks
a}td the end of the abdomen ,\imd slender finger-like gills on its
sides. ) )

Adult caddisflies are fairly smiall, dull-colored insects which - T
resemble ‘moths. The wihgs are hairy and held over the body;
the antennae typically long and slender. Most are nocturnal
in habits and found near water. Occasionally, great numbers of
adult caddisflies emerge from rivers.

¥
.
5

PUS T Ty

¥ Moths -
T Lepidoptera

e
%

are associated with aquatic plants. These species are found in
silk shelters on the undersurfaces, of the leaves. All aquatic
- Lepidoptera feed on plant material of some sort. )
The larvae ate typical caterpillars in appearance. Some have
finger-like gills on the abdomen. The adult moths are usually
quite small and grey.or brown in color. .

w
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Flies °

Diptera ' N )

Fly larvae occu in virtually every imaginable type of aquatic ’

habitat—from cold streams to hot springs. Some even inhabit '
ratural petroleum pools. A number of species are found in
coastal marine waters. Larvae feed on many types of plant,
animal, and detrital f20d; even closely-related species can ‘'show
large differences in ~ceding habits. The larvag of Diptera-may-be
found buried in bottom mud or gravel, under stones, attached to
vegetation, or free-swimming. Many species are able to complete
two or more generations in a single year.

Among the large number of flies possessing ‘aquatic juvenile
stages are a nurber that are important to humans. Mosquito . g
larvae’ occur world-wide in northern areas. Deesfly and horsefly® .

*larvae occur in salt and freshwater swamps, marshes, and ponds

*
A~

grammites and are often found on submerged logs. The larvae

mandibles.. There are usually slender filaments: projecting from
the abdomen, and the body may terminate in a single filament.
Adults are never very common and are found nocturnally near
bodies of water. They have fairly large, many-veined wings which
are held over the soft body. Most have long antennae and large

A few species of moths are truly aiqua‘ti:: in-their larval stage.
The caterpillars may be found among rocks ir. streams but most

aquatic insects likely to be encountered. The great majority are

> ¥
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A rutox Provided

in many parts of the-world: Larval mxdges (called “bntxng
punlues or. “no-see- ums") can be found:i in.laKes, rivers, and
‘seashore areas. Besides bemg bxtmg pests-many of the adults .of
these. groups aré vectors of very:important human-and arimal-
diseases stich as vellow fever malana and anthrax ,

anferent kinds of fly | larvae show a, wxde Jange. .of body snz&s
and: shapos Typxcally, they are $oft-bodied, worm-like ‘¢reatures
which:lack jointed legs, though a variefy. of leg like-appendages
can.be’ found The'head is often reduced or absent altogether.

<Adult flies are familiar insects. They possess only one pair of
wings-and many are skillful, rapid ﬂxers

A

L3 . e

Triie Bugs - - .. .
‘Hemiptera. ’
‘A:widevariety. of true bugs can be found in water habltats

At

Most are; free-swunmmg insects.like water boatmen, back

2l e K B, N

rs~and glant‘waterlbugs Others such as water

i.u

ace film e:grea ma;onty of aquatic

miptera are, redaceous in both )uvemle and: adult. stages. - .
Some larger specimens.are, able; 1o feed'on-smallfish.and =~ .

~“tadpoles: Th“e“bugs themselves POSSess:; scent. glands which mzke
ﬂ"el'mhe dnsta”stefula relativ‘ely ist

1

'y

‘[bugsbutolack fup_ct:onal ngs,. All- Hemiptera, possess a pointed
beakwhlc is:used:to. suck fluids from their. ptey.-Most. adults
: ,;:lre ablgét}o leave ‘the water and ﬂy, though so ne lack wings
.alb ¥ -4 \ o .
TWO ‘large groups of insects include many specnes which are ’
aquatic in both )uvenxle and adult stages. - l '

negarth;.and. the
aquat:c Coleoptera is one of the largest groups of fxeshwater
insects: They are found in a great range of: aquat:c habxtats
Juvemles or larva

~~~~~

Age of camxvorous and .

herblvorous feedmg hablts All adult beetlés at:least to: sorﬂe

degree, ar epegqlent 8n t'mosph o
Thej )uve i s:are gilite.variabl form Typxcally, théy

T n ;: mewhat Soft- bodied:insects with fairly long

legs; well-developed mandibles; and artennae. Many have some .

typekof. projections:on: the ‘bod: y."The: adults are-compact,

rou ;. or~,oval ‘hard-bodied insects with \ wing covers

concealmg the: abdomen from’ above. Most are able to fly, at

+ least o occasion.
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| St@;dy-Guide. : S
to Common Insects and Plants of Northern
- ’ New England Wetla(nds o

Whirligig Beetles - ) -
* These beetles use their short,"paddle-shaped middle and hind
legs for skimming across the surface of the water and for diving

- beneaththe surface. Divided eyes permit them to see both .
above. and.below the water at the.same time while moving along
the siirface. The larvae are carnivores; the adults are scavengers.
Many of the fifty-North American species give off a strong odor
when captured. These beetles lay white, oval-shaped eags under
lily. pads® or- pondweed leaves and stick them'to the plants with a
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Dragonflies and Damselflies

Dragonflies-hold their paired wings in a horizontal position
while resting. The shaller, more-delicate damselflies hold their

(  wings'folded and in line with-their bodies while at rest. The

- dragonfly.nymph is broad with no gills. The slender damselfly

nymph has three feathery gills at the end of the abdomen. Both

dragonflies and damselflies mate in flight. The female then

deposits the eggs in the water or on a floating object where they

Hatch into nymphs. The -entire life cycle.takes from thrée'months .

to five years, depending upon the' species. .
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f Cordgrass ~ . 7 ¢ ,

i Spartina alterniflora or cordgrass covers large areas of salt -
- marshes where it flourishes along the edges of tidal streams and

irf deep marshes. The straight stems and long, strong leaves
reach heights of 1.5 meters or more under favorable ‘conditions.

b

Seci;;es

Sedges are grass:like plants with stems which are triangular in
~cross-section and with three rows of leaves per stem. The basal )

sheaths of the leaves grow tightly to the stem. -
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y\v; O ,‘,-‘: . - - . . IS 7
s o - .- GGrowing in iafshy pond borders among the'pickerel weeds -
. ‘Teedlike leaves and clusters of closely packed nutlets forming :
" bugs : They range in’height from-thirty centimeters to S

<

The Scented White Pond Lily - ° X :
These white and fragrant flowers are surrounded by dark =
. green leaves with reddish-purple Undersides, The leaves are
large, and roughly:round with notches, Numerous insects and  *
other small aquatic animals use the underside of these large
leaves.for-hatching sites. ‘
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- YelMow. Water Lily B
This yellow. water flower has heavier leaves and stems than -
-.'the white ptnd'lily: The oval-shaped leaves gge about twenty -
+ . - ‘cenitimeters actoss: Insects are responsible fd¥ the cross-
- pollination in thesé-aquatic plants.. .
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Blue Flag . ’ <
This showy, blue, aquatic iris owes a good part of its beauty to .
t_he' brightly colored sepals which are larger than the petals. i
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o structi 3 tube-like house of leaves, barkytwigs,or some other

‘. -, Typhacese ¢

S the year.The plants have a staminate flower occuring on a thin
oo spike above the more commonly recognized brown pistil. -

ow \

3 “

A ~This aquatic insectiis an important food source for many

. fishes,‘inckiding the trout. The larval form of the Caddisfly con-

Cattails

Spreading root systems of the cattail give rise to a rapidly
expanding population of plants in favorable marsh and' waterside
environments. These plarits grow to heights of up to 2.5 meters..
The plants provide a habitat for insect populations throughout - ‘

%+ =Eguitable material and lives-in that house. The-larvae are so. :
G distinctive in the:type of tube they build that they can often be
e identified by the types of houses.they occupy:'Most of the
a- . Caddisfly’s brief life is spent in the larval form. N
g : ; e - & N i 5 ,
o o M ' n‘ " ‘-2
;;/:f - / -7 - & ) :
Mosguito . ,}
8 O Female mosquitoes lay their éggs in any standing water after.
e having had a meéal.of blood. The larvae are often called wigglers LY
because of the manner in which they wiggle from the surface - T
¥ where they breatheto the bottom where they feed. The ** - )
o mosquito pupa lies close to the.surface of the water with its. o
e back up to_the surface:where theair tubes open jnto the atmos- i
v _phere: Mosquitos-are very hardy and can easily survive'many . -
o . sorts of difficult ¢onditions. : ’ §
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L - Marsh Adventure Chart ,
N i = List asiﬁn;?:nygépéc;gs?aS'yojg’\cah in each category usirig the film or )
S et it e -7+ your pefsonal-kiiowledge. List also relationships between species. L
| ~.° .. Species Found in Northern New England Marshes
- Birds' - Plants = Insects Man;nmals Reptiles Amphibians Other
,‘ . 3 C ' . ’ ’ . ¥ o
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1.. What is a marsh?

2.

3. -List five types of piant life you mlght ﬁnd in Northern New England marshes—either salt or
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Marsh Pte-Test :

> - -
<

ganisms you might commonly find livingina Northem New England

marsh. ' . .

fresh water.
Name several contributions marshes make to humankmd ' “
What values do marshes have for animal life?

In what ways do humans affect the marsh?

Marsh Post-Test

‘

Desz:nbe the food chains found in a mérsh. You may use’a diagram if you wish.\
How are marshes being destroyed?

What is being done to-preserve the marshiands" ‘
What types of animal and plant life may be found in the marsh'? List at Ieasi ten.

In what ways are marshes important?

19

Should all Northern New England marshes be set aside as nature sanctuaries? Why or why

not?
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.~ Stream Pre-Test .

1. Deﬁnefecology
Definie stream.

2. What kinds of plants and animals cafn you ﬁnd in a stream? ) ,
3. ‘Havé you ever been to a stream to study it or play near it? If yes, descnbe what you 2
remember about the stream. Was it m the fall, winter, spring or summer?

4. . Where does a stream get its water?

. Does a stream change as the weather changes"

‘e

5 %
6.. What is pollutlon'? How can you tell a stream is poliuted? o RS
7. What thlngs dp organisms need in ‘order to.live?

8

.- Describe how humans use the stream. ' ’ "
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. Stream Post-Test y

1. What is a stream? ° ) \ o .

>

2." Name as many stream organisms as youcan. Describefeatures whxch were unusual about s
. orgamsms you found. Draw one organism. -

. What is adaptation? oo .

. ‘Describe a food cham among organisms in the stream. ‘

. List ten adjectlves to describe the time you spent outddors studying the stream. ' -

. Name ways in which you can tell if a stream is polluted. .

k]
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3
4
5. Name several ways you gathered information or samples from the stream . ‘.
6
7
8

. Can-you think of a class project that would be fun to do to help others understand the
1mportance of streams in our environment?
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