
DOCUMENT RESUME

ED 079 098 SE 016 414

TITLE The Conservation of North Carolina's Natural
Resources.

INSTITUTION North Carolina State Dept. of Public Instruction,
Raleigh.; Washington City Board of Education, N.C.

SPONS AGENCY Bureau of Elementary and Secondary 1:ducation
(DHEW/OE), Washington, D.C.

PUB DATE [72)
NOTE 158p.

EDRS PRICE MF -$O.b5 HC-$6.58
DESCRIPTORS Conservation Education; Curriculum Guides;

*Environmental Education; Fundamental Concepts;
Instructional Materials; *Learning Activities;
*Natural Resources; Outcoor Education; *Secondary
Grades; *Teaching Guides; Units ot study (Subjec.

,Fields)
IDENTIFIERS ESEA Title III; North Carolina

ABSTRACT
This is a course designed specifically for use in

eastern North Carolina or a similar geographic region but this does
not preclude the use or its concepts and basic structure tor other
geographic regions. Plans and activities are student-centered and
many ar problem-solving oriented and, therefore, may be modified
without disrupting the conceptual scheme. Topography, geographical
history, conservation, and salt water marshes are the major topics of
study, selected to develop an understanding of the impact that
management and utilization of natural resources have on the economic,
social, and general welfare of man. Each unit begins with a general
overview indicating the title of the unit, time allotment, purpose or
objective, and abstract of content. This is followed by an outline ot
the pre-, major, and post-activities which compose the unit, their
required time periods, and a list of supplemental
activities/questions/references to: the teacher. Each activity
enumerates, where appropriate, background information, major points
to emphasize, pertinent questions, teaching procedures, materials
required, and related information. A variety of wedia and processes
is suggested to allow for flexibility. This work was prepared under a
contract for an ESEA Title III project, "Environmental Science Study
Curriculum." (BL)



-L

FILMED FROM BEST AVAILABLE COPY

The

Conservation

of

North Carolina's

Natural Resources

1



FILMED FROM BEST AVAILIBLE C\DPY

xrao:::nrrAL SCIEI10E STUDY CURRICUI UM

ES:1, Title III Project

P. S. Jones Junior High School

Washington, 17orth Caroline

27889



PUBLISHER'S NOTE

Environmental Science Study Curriculum, (ESSC) is an ESEA Title III project

funded through the State of North Carolina. One purpose of project ESSC is to

develop a curriculum in environmental education at the eighth and ninth grade levels.

The structure of the curriculum is based on the mini-course design. Currently,

there are six twelve-week mini-courses, "The Conservation of North Carolina's

Natural Resources" being one such course. Although the materials contained

herein are designed for the specified grade levels, they could:be utilized over

a wider span of grades with relatively little revision.

Another phipose of the project is to review as much of the available and

existing materials as possible and to utilize them wherever possible. There-

fore, not all of the materials and ideas contained herein are the original work

of Project ESSC, rather some of this material is the result of using, evalua-

ting, reworking, combining, synthesizing and re- evaluating existing materials

from many varied sources. It is for this reason, however, that we are unable to

credit all the original sources on those materials that are not original ideas of

Project ESSC.

It is the hope of Project ESSC that this material and these unit plans are

presented in such a manner that they will be readily usable. This entire course

or any part thereof may be reproduced without any further permission from Pro-

ject ESSC. However, we do ask that credit be given if the total course iS

reproduced.
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THE CONSERVATION OF NORTH CAROLINA'S NATURAL RESOURCES

SYLLABUS

ABSTRACT

To develop an understanding of the impact that management and utilization of
natural resources have on the economic, social, and general welfare.

OBJECTIVES

1. For students to understand North Carolina as an ecosystem.

2. For students to be proficient in the skills necessary to formulate their
own opinions based on factual, tested, and relevant knowledge about the
conservation and management of North Carolina's natural resources.

3. For students to be knowledgeable of man's changing attitudes and values
toward conservation of natural resources throughout history and the social
and economic affects of these changing attitudes and values of the components
of the environment - natural resources.

CONCEPTS

1. The physical features of each of the three physical divisions of North
Carolina are interrelated and are related to the development of each
particular area.

2. Certain natural resources are located specifically in each of the three
physical divisions and are key factors in maintaining a natural balance.

3. Man is totally dependent upon his environment.

4. Men is a part of the environment and not segregated from it.

5. Our economic, social and general welfare are largely dependent upon
the manner and extent to which we utilize and manage our natural
resources.
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THE CONSERVATIQB OF NORTH CAROLINA'S NATURAL RESOURCES

Unit I: Topography

Introduction 1 period

Pre-Activity 2 periods

Activity 2i periods

Post - Activity lz periods
7 periods

Pre-Activity: 1. Filmstrip series "The North Carolina Filmstrip Series"

2. Filmstrip series
a. "Ecology and The Agricultural Environment"
b. Filmstrip - "The Conservation of OufResources

The Waste of Our Resources"

Post-Activity: 1. "Man's Basic Need; Natural Resources"

11 min. Encyclopc2dia Bri:annica

Schedule dates: or



TO THE TEACHER

Teacher Supplements - Unit I

Pre-Activity

#1 Teacher Information for the Tape . "Stplandering Our Natural Resources"

Activity

#2 Map of North Carolina (Topography)

#1 Topographic Divisions of North Carolina

#4 Student Bibliography - Topography

Post-Activity

#5 'Ian's Basic Need: Natural Resources"

#6 Quiz: The Topographic Divisions and the Natural Resources of
North Carolina

#7 Key to Quiz

2



COURSE: CONSERVATION OF NORTH CAROLINA'S NATURAL RESOURCES

3

UNIT I PLAN

UNIT I TITLE: Topography of the State

TIME: 7 periods

PURPOSE OR OBJECTIVE:

For students to become cognizant of topographic features as natural resources of

the state, and the interrelationship between these physical features and the

development of particular areas within the state.

ABSTRACT:

This unit lays the groundwork for the students' understanding of n047,1 re-

sources. Utilizing a study of topographic features of the stet , an introduction

is made to natural resources---what they are, what is present in the state, where

they are located, and why they are vital.

4'
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UNIT S o TOP.'";RA.1.if

TIME per:.laz

A:::v:71' PLANS

I. Ditmiu :'1.or. ',:::nservation of North Carolina's Natural

A. 7-.:.achtn.7 1.-v:-,wIng the material, the various
methods em,-Dii-yoz. euiaent.

B. use of ,ef.7:-pnc: .:).7oei. end mw,erlais

C. Student 54spe, for '..he course

1. Pose qat.=1,onr, wnl,r encourage students' opinions and ideas
for COJ:Se:.,

2 D1,-L,Ls

II. Unit intronocr,or. ''.:P <; -Apny,

A. Objet:ve .qk, rsf---r Introduction page - purpose or
objecti.

B. "SquannerIng F--,ea-ce.-. ;6171 L) - 28 minutes
3ssette tape

r:n -ape topic t.Refer to Supplement #1)

C. Other toplc6= in tbe, introduction and during the class discussion:
1. What are nature:
2, Why are na,Jral :11:x-I.roez vital?

3,. State sem-. of natural resources which our state has.
4 Where are -he =' lo-.-atd and why?
5. What can h' ore to ,:onserve natural resources for future generations?
6. Why w11: a 5tur4 of t.Dpo,3raphy aid our understanding of natural

resources?

D. Class cilscilon
1, Makr a aw. of tne ',haws you 117.e every day that come from our

natural
2,. What are cr:n,.ervaIc'n problems facing Washington?

What co,;1.; t done- about t:ht-ce?

3, We of 'he vveratior are heirs to a great fortune in natural
resource:., ,t enough for 11--; work hard to supply our own wants?
Do we cw avthirg to ':he generations that will follow us?
What do we owe''

TEACHER
1 , Period :t :,h(Juld be possible to complete through Section II, B.
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UNIT I: Topography Of The State (Cont.)

2. Period 2: Divide students into groups of three or four to discuss the six
questions in section II C. Each group is to answer all the
questions and 4Ntch the filmstrip "The Conservation of Our
Resources - The Waste of Our Resources". (Refer to Supplement
#4 for Film Notes).

3. Period 3: With all the students together again discuss the six questions
given in (II C, 1-6) and to provoke deeper thinking discuss the
three questions in Section II D.
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SUPPLEMENT # 1

Teacher Information For The Tape "Squandering Our Natural Resources"

A discussion on this topic is vital to this unit and shoald be included.

The tape is recommended as a source for this topic. In the event the teacher

cannot obtain the tape a summary of the tape is given:

When Thomas Jefferson made the Louisiana J.,- _Asa, he felt
he had solved the problem of growth and natural resources
for the United States for hundreds of years to come.
Today, with over twice the territory than in Jefferson's
time, the country is in trouble. Less than 3% of the
land remains in its natural state, most American rivers
are not more than open sewers, and 50 million Americana
live in communities where real or potential water shortage
is a real problem. In addition, this country is currently
using 50% of the natural resources of the non-communist
world. Whether - and for just how long - the United States
can continue in this yelp is the subject of this stimulating
panel discussion featuring conservationist Fairfield Osborne,
Time Magazine editor Jonathan Leonard, and New York Times
editor John B. Oakes. The urgency with whiCT7W577153nt
the problem suggests that it is likely to become a long
range rather that a short-lived issue.

Questions which might be asked to stimulate discussion are as follows:

1. We are the richest nation in the world. Do we have enough
natural resources to maintain our living standards in the
future?

2. What is your reaction to this statement: Americana are
using over 50% of the natural resources of the non-commu-
nist world.

3. Why are our natural resources being squandered?

4. What could be done to prevent the squandering of natural
resources?

5. What is meant by "intangible resources"?



UNIT T: TOPOGRAPHY OF THE STATE

INTRODUCTION TO ACTIVITY

TITLE: inic Divisions of North Carolina

TIME: 2i periods

INTRODUCTION:

This activity leads to an understanding that topographic features -- mountains,

rivers, forests, water, and soil are natural resources. Thus rescurces located

in certain areas of the sTte with certain unique characteristics are directly

:elated t.) the development 01 these areas.

MATERIALS:

1. Student worksheet - T.,,ographic Divisions of North Carolina - Note Supplement #3
2. Student handout - Map North Carolina - Note Supplement #2
3. Student bibliography (handcut) - Note Supplement #4
4. Reference books on the topography of the state - Note Supplement #4

ACTIVITY PLANS

TEACHER DIRECTIONS

Suu,0 are to complete the worksheet, Topographic Divisions of North

Carolina, which follows. You should also have available the following sheets

of information to give to the students:

1. Map of North Carolina (Topography) - Supplement #2
2. Student Bibliography - Supplement #4

Specific directions are given on the worksheet for answering worksheet

questions and comp] .ting the map.



STENCIL

TOPOGRAPHIC DIVISIONS OF NORTH CAROLINA

Directions: Read and complete the following information. Hint: Use your
bibliography:

I. Obtain the following book from the resource Center or your teacher.
Reference:

AN INTRODUCTION TO THE TOPOGRAPHY, GEOLOGY, AND MINERAL
RESOURCES OF NORTH CAROLINA by Broadhurst S342

What to do:
1. Read the preface.
2. Read pages 1 - 4.
3. Take notes on what you read.
4. Put notes on notebook paper.

II. Obtain a map of North Carolina from your teacher.

What do do:
1. On the map complete all blanks under "Legend".
2. List the three topographic divisions of North

Carolina. Color each of the topographic divisions
so that the extension of each is evident.

3. List five characteristics of each of the three
topographic divisions of North Carolina as they
exist today. List the characteristics id the
blanks given on the map.

4. Label any necessary geographic location in each of
the three topographic divisions.

III. Ke'r words:

What to do: Define each of the following words. Place answers on
the back of the North Carolina map.

1. Natural Resources
2. Topography
3. Conservation
4. Geology
5. Ecosystem

IV. Obtain the four transparencies--United States, Soil Erosion, Water Pollution,
Air Pollution--from your teacher. ("Ecology and Agriculture" Kit)

What to do: Answer the following questions using the correct trans-
parency. Copy the question and answer on the back of
the map.

Soil Erosion Transparency

1. Where does most soil erosion_oQpur in North Carolina? (coastal
plains, piedmont, mountains)

8
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why?
most, soil erosion occur and

iz en- ,.--

9

3., Doe:, Neryl it ion problem? Give a reason
for

4. True Ir. the United States is polluted.

5. True or 7,5,1-.! rnr= rolina has a water pollution

6, i127., Ftt

V. Obtain the film.str:p
teacher.

What lo

North Carolina with air

F_Imztrip Series" from your

Wa! c. LMS.

VI. Obtain the filmstrip
your teacher.

What t, de;

= ultural Environment" from

.:,% An- cci?.

FF-1 a:
1. "Ecology so.r. Er-,,ironment"

2. :11

3. 'oil ci 0P' r!".r.,.1voament"

4. "Wai.er

5 "Al: rind At",f, tre- :r

VII. How would you clas.;:fi:

Why?

VIII. Which of the

IX. Why is a study of tLe r.

relevant? Sup;ort 141! A

X. What natural force litt,

meant by the term?

XI. What are the two .ettier f.f

tion for each?

(urban, agricultural, industrial

1,-- ti_rst as the home of Man?

;r- Carolina important and

4t:are of our state? What is

Wrat ls the range of eleva-
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SUPPLEMENT #4

Student Bibliography

UNIT I: Topography

Becker, RESOURCES FOR TOMORROW Holt, Rinehart, & Winston, Inc.

Broadhurst, AN INTRODUCTION TO THE TOPOGRAPHY, GEOLOGY, AND MINERAL RESOURCES OF
NORTH CAROLINA North Carolina Department of Conservation and Development,
(p. 2-4) .

Lemert, NORTH CAROLINA GEOGRAPHY Harlow Publishing Corporation

Lonsdale ATLAS OF NORTH CAROLINA The University of North Carolina Press, (p. 2-5)

Phillips, PHYSICAL GEOGRAPHY American Education Publications
(Plains p. 22; Plateaus p. 24; Hills p. 25; Mountains p. 26)

Ramsey, MODERN EARTH SCIENCE Holt, Rinehart & Winston; Inc.
(Plains p. 232-233; Plateaus p. 251-265; Mountains p. 238-251)

Stuckey, GEOLOGY AND MINERAL RESOURCES OF NORTH CAROLINA North Carolina
Department of Conservation and Development, (p. 347)

U. S. Department of the Interior, IANDFORMS OF THE UNITM STATES

Welch, AN INTRODUCTION OF SOIL SCIENCE IN THE SOUTHEAST . The Uniiersity of
North Carolina Press (Plains p. 22; Plateaus p. 24; Mountains p. 25)

Filmstrips:

"The North Carolina Filmstrip Series" National School and Industrial Corporation,
Raleigh, North Carolina

"Ecology and Agriculture" Vocational Education Productions, (Multi-media Kit)

Required:

1. "Ecology and the Agricultural Environment"
2. "People and the Agricultural Environment"

Extra:

3. "Soil and the Agricultural Environment"
4. Niter and the Agricultural Environment"
5. "Air and the Agricultural Environment"

"The Conservation of Our Resources - The Waste of Our Resources" Eye Gate
House Incorporated
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POST-ACTIVITY PLANS

UNIT I: TOPOGRAPHY OF THE STATE

TIME: 1 periods

Film

A. "Man's Basic Need; Natural Resources" (Note Supplement .5)

Encyclopedia Britannica (11 minutes)

B. Discuss key concepts of film

II. leview and discuss work done on topography of the state

TIME: 1 period

A. Questions

1. What are the topographic divisions of the state?

2. What are the characteristics of the divisions?

B. Teacher Preparation

1. Natural Resources -- the advantages nature has given us

2. Three major divisions of North Carolina
- -coastal plains

--piedmont plateau
--mountains

3. Rivers

- -coastal plains - Chowan, Roanoke, Tar, Neuse, Cape Fear
--piedmont - Yadkin, Catawba
- -mountains - most flow into the Mississippi

4. Soil
--coastal plains - heavy black to sand7 soil
- -piedmont - clay

- -mountain - mountainous, sott fertile areas

5. 70% of minerals have coMmercial value

III. Quiz (25 minutes) (Note Supplement #)

The Topographic Divisions and Natural Resources of North Carolina



41.
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SUPPLEMENT # 5

"Man's Basic Need; Natural Resources"

Introduces students to the concept of natural resources. Points out the importance

of natural resources to man's existence. Shows how the people of one community

effectively use the natural resources of their environment. stimulates students

to discuss the natural resources in their own enviroment.



STENCIL

SUPPLEMENT # 6

QUIZ: The Topographic Divisions and The Natural Resources of North Carolina

1. *The topographic region characterized by swamps, marshes, a ragged coastline, low

sandy soil is : (a) piedmont (b) mountains (c) coastal plains

2. The Pamlico River is located in the: (a) mountains (b) piedmont (c) coastal

plains

3. The cities of Raleigh, Charlotte, Greensboro, Durham, and Winston-Salem have

an air pollution problem: (a) true (b) false

4. Most soil erosion in North Carolina occurs in: (a) mountains (b) coastal plains

(c) piedmont

5. Every major river in the United States is polluted: (a) true (b) false

6. The Yadkin RiveT is located in the: (a) mountains (b) coastal plains

(c) piedmont

7. Natural resources may be defined as :

(a) inorganic elements found in the earth's crust which are non-renewable
(b) the organic materials found in and on the earth
(c) the advantages or assets nature has given us; the living and non-living

things such as soil, water, wildlife . .

8. The mountains and coastal plains are topographically alike. (a) yes (b) no

9. The city of Raleigh is located in the: (a) coastal plains CO piedmont

(c) mountains

10. Which of the following natural resources are found in North Carolina?

(a) wildlife (b) soil (c) minerals (d) all of these

11. The coastal plains has several mad :,r rivers. Which of the following arc

located in this region: (a) Pamlico (b) Yadkin (c) only a (d) both a

and b



16

Supplement 46 (Cont.)

12. The largest mining operation of minerals in eastern North Carolina involves

the mining of: (a) coal' (b) diamond (c) phosphates (d) none of these

13. Conservation is not really important to a person in North Carolina because the

state really has no serious environmental problems. (a) true (b) false

14. North Carolina's environment could b. classified as: (a) urban (b) industrial

(c) agricultural

15 17. What are the three topographic divisions of North Carolina?

1. 2. 3.

22. List five natural -resources found in North Caroline.
1

18. 19. 20.

21. 22.

23. Why do North Carolinians want to use their natural resources?

24. What does the term conservation mean to you?

25. (Some, lbws All) of North Carolina's natural resources are renewable.

Matching

26. natural resources a. the topographic division which has
the most soil erosion

27. conservation

b. the wise use and preservation of natural
28. piedmont resources

29. mountains c. the advantages or assets nature has
given us

30. Raleigh

d. a city which has an air pollution
problem

e. one of the topographic divisiond of
North Carolina
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Supplement 46 (Cont.)

*Note for 31 - 42 -- Have a mimeographed map to give each student. (Supplement #3)

31 42. List three counties found in each of the three topographic divisions.

Name the topographic division and then list the three counties.

topographic division 31.

counties 32.

33.

34.

topographic division 35.

counties 36.

37.

38.

topographic division 39.

counties 40.

41.

42.

43. Tell which topographic division is represented by the number given on the map.

number one

number two

number three
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SUPPLEMENT # 7

Key to Quiz

1. C 24, wise use and preservation of natural

2. C resources

3. A 25. some

4. A 26. C

5. A 27. B

6. C 28. C

7. C 29. A

8. B 30. D

9. B 31 - 42. Topographic division and aAy

10. D three counties

11. C or A 43. number one coastal plains

12. C number two piedmont plateau

13. B number three mountains

14. C

15. coastal plains

16. piedmont

17. mountains

* 18. wildlife

*19. soil

* 20. water

* 21. climate

* 22. air

*kW 5 natural resources in North Carolina.

23, 1.t:.:1-,ne-natura; resources add to our lives -- enable us to have a quality

environment and better living standard



Films:

THE CONSERVATION OF NORTH CAROLINA'S NATURAL RESOURCES

Unit Geographical History of North Carolina

Filler Day 1 period

Pre-Activity 1-2 periods

Activity 4 periods

Post- Activi &y 4 periods
10 or 11 periods (Depending on use

of filler day)

Pre-Activity: 1. "The Earth in Change: The Earth's Crust"

16 minutes Encyclopedia Britannica

Schedule dates: or

19
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TO THE TEACIMR

Teacher Supplements - Unit II

Pre-Activity

# 8 Teacher Preparation: Geology, Topography, Natural Resources

# 9 "The Earth in Change: The Earth' Crust"

#10 The Geographical History of the State: Teacher Information

#11 Student Worksheet

#12 Key to Student Worksheet

Activity

#13 Bibliography to Activity

Post-Activity

#14 Geological Field Study: Student Worksheet

#15 Schedule and Other Information

#16 Quil (Optional)
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COURSE: CONSERVATION OF NORTH CAROLINA'S NATURAL RESOURCES

UNIT II PLAN

UNIT II TITLE: Geographical History of the State

TIME: 10 or 11 periods

PURPOSE OR OBJECTIVE:

For the students to become knowledgeable of the main geologic eras and the charac-

teristics of each and to recognize the affect of geologic change on natural resources

and their subsequent utilization.

ABSTRACT:

Geology is the science which studies the origin, history, and structure of the

earth and its life, especially as recorded in the rocks. This unit is designed

so that the students will study the main geologic events of the state. Relating

this knowledge of geologic processes and their affect upon the formation of the

main land features will enhance the study of natural resources. Not only will

students gain their knowledge of geologic processes from various reference books,

but also from a detailed field study of geologic formations present in their

geographical area.
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PRE-ACTIVITY

And

ACTIVITY PLANS

UNIT II: GEOGRAPHICAL HISTORY OF THE STATE

TIME: 6 periods

TO THE MACHER: Students are to spend class time copying (optional) and answering
the worksheet questions. A tentative schedule is given:

1 to 2 reriods - students make a copy 3f the
worksheet; the film "The Earth in Change: The
Earth's Crust" may be shown (optional)

1 period - questions 1-4, I, II, III, IV
1 period - V, VI, D, E,
1 period - questions 5-8

1 period - review of the worksheet

Each student will need a copy of the bibliography (Supplement # 13)
to use while answering the worksheet questions.

Teacher preparation

A. Students are to research the geological history- of each topographic division

within the state and the geographical formation of certain land features such

as rivers and mountains. (Utilize Independent Study Prints; Geologic Landforms,

Physical Features)

B. Students are to research questions which will give information of the rock

formations of each of the three topographic divisions, the economic value

of these formations and the geological processes which have occurred (when

and during what geological period).

C. When researching the geographical formation of certain land features such as

rivers, mountains, etc., students are to obtain information concerning the

geographical formation of the various landforms and during which geological

period they were formed.

D. Students are to use their data as preparation for the field study.

E. Allow students class time to research the questions.



UNIT II: Geographical History of the State (Cont.)

F. Film: "The Earth in Change: The Earth's Crust"

optional: may be shown before class

G. Note Student Worksheet (Note Supplement #11) and Teacher Information

(Note Supplement #10)

H. The questions on the worksheet may be placed on the board.
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Teacher Preparation: Geology, Topography, Natural Resources

/ntroductiOn: The following are notes which may be of assistance in informing

the teacher of certain geological and topographical features of

North Carolina. The notes were taken from several references.

Each reference is given and then the notes.

I. Topography, Geology, and Mineral Resources of North Carolina / Broadhurst

A. Location of the state: Atlantic seaboard midway between New England and
Florida

Width (N-S) 185 miles

Length (E-W): 503 miles

Total area: 52,712 sq. miles
(49,o67 land)
( 3,645 water)

Number of counties: 100

B. Topography: The state lies across three topographic regions
*Note Physic1.. Geography p. 12 (topographic map)

three topographic regions of the state:
(1) coastal plains
(2) piedmont plateau
(3) mountains

Additional references:

(1) Physical Geography (AEP)
plains p. 22; plateau p. 24; hills p. 25; mountains p. 26

(2) Atlas of North Carolina p. 2-5

(3) An Introduction to Soil Science in the Southeast
coastal plain p. 22; plateaus p. 245aiiiins p. 25

C. Geology (general facts)

1. The science which deals with the origin, history, and structure
of the earth and its life as recorded in rocks
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2. During each major geologic time certain rocks were formed.

3. The geologic history of North Carolina is long and complex; its history
shows many changes have occurred in the rocks beneath our state.

4. Volcanic activity has been widespread in the piedmont and mountain areas.

5. Several times the ocean covered enormous parts of our state leaving
sediment.

6. Geologic processes are still at work in our state.

7. There are four main eras or major divisions of geologic time:
oldest to the youngest

Precambrian
Paleozoic
Mesozoic
Cenozoic (Tertiary and Quaternary Periods)

8. Coastal Plains
a. rock formations are of these eras: Mesozoic and Cenozoic
b. composition of the rock formations: sand, gravels, clays, marl
c. type of rock: sedimentary (rock formed in layers from materials

deposited by water (ocean), wind, ice)
d. relative age of the rock formations: these are the youngest its the

state being formed only 125 MYA* to 70 MYA
e. principle commercial products from the rocks: marl, sand, gravel,

are mainly used in construction

, piedmont (Blue Ridge)
a. rock formations are of these eras:

(1) Mesozoic (Triassic Period); (2) Paleozoic (Carboniferous and
Volcanic Slate Series); (3) Precambrian Age

b. composition of the rock formations:
(1) Mesozoic (Triassic) - sandstone and shale are sedimentary rocks
(2) Paleozoic (Carboniferous Age) - granite and diorite are igneous rocks or

rocks that were formed by solidification of magma
Volcanic Slate Series yielded volcanic sedimentary formations because
the area was once occupied by active volcanoes; the rocks formed are
slates or metamorphic rocks (rocks which have undergone changes in
composition or texture through heat, moisture, and pressure)

(3) Precambrian gneiss and schist which are metamorphic formations
c. types of rock: sedimentary, igneous, metamorphic
d. relative age of the rock formations: the rocks were formed 3,000 MYA

to 180 MYA

*MYA--Million years ago
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e. principle commercial products from tn.! ro.As

- shale and sandstone are used in tn.. manufacture of brick and tile
- coal is used as a fuel (the only mineable coal in the state is

the Cummock coal seam in Chathem, Let, and Moore counties)
- granite and diorite are used it road base, concrete, and paving
- slate or limestone is used for agricultural and construction pur-
poses

- metamorphic rocks (crushed stone, clay =, slate) are used for
Agricultural purposes

D. Minerals (Notes)-
- renewable resources - forests, wildlife, soil, d.ir, water
- non-renewable resources - minerals
- minerals were formed millions of years ago, however, new minerals are
being formed in the earth but it takes miiliow of years

- the three classes of minerals: (b) non-metals (c) fuels
(hydro-arbors)

- metals - iron, copper, aluminum, magneplum, nickel, zinc, gold, silver
- fuela - coal, oil, natural gas are formed from fats and oils of decayed

plants and animals (fossil fuels)
- the importance of minerals: metals and fuels are essential to an indus-

trialized socie.ny
- non-metals such as sulfur, graphite, gypsum, borax, halite (common

salt), talc, asbestos, shale, quartz, and diamond nave great commercial
value

- conservation of minerals involves:

research to uncover mew sources of minerals, to develop more efficient
ways of extracting the minerals from their ores, and to devise substitute
materials for minerals in scarce supply
laws are needed to regulate drilling ana mining

E. Natural Resources (Notes)

- renewable resources depend upon each other' -- man depends upon them all
- all living things depend upon the natural world for `heir existence -
this is true of man, for he uses the products of natural resources such
as food, clothing, . . .

- there is nothing we use that has not been ,lerivea in some way from
natural resources

- only man is able to shape nature to his 1.111 - tines power carries a grave
responsibility to use Nature s resources vilely

- conservation: the wise use and management of our natural resources
- man is a part of the vast web of life, +Tie balance of nature
- if. he (man) does not conserve his resot(0,-, ne vill be the final
victim of his own folly

- our natural resources are related to eacn other and all are related to man
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II. Man and ills Resources , Mattison

A. Minerals

1. Coal - organic matter; use of - fuel in industry
peat is being formed in the marshes 3f the Dismal Swamp of North Carolina.

2. Oil

3. Natural gas

4. Iron and steel

5. Other metals - copper, aluminum, platinum, titanium

B. Search for new mineral deposits is important - Leochemistry

III. Conservation of Natural Resources / Smith (teacher) p. 373 - 448

Notes:

1. Mineral materials - ores - result of geological processes operating
over a very long period cf time

2. Minerals, once mined, processed and put to use, cannot be restored.
3. Many earl be used over and over (metals)

4. Conservation - mining and processing methods that result in the least
waste with maximum protection of the unmined portion

5.. Open-pit mining
6. Conservation problems

a. corrosion (control o2 )

- protective coating
- alloys

b. recovery of by-products
c. substitutes
d. stockpiling

IV. Additional References - Geology and TopoEral,hy

1. The Mineral Industry of North Carolina (USDI)
2. Geology and Mineral Resources of Nortn Carolina (Ed. Series #3)
3. An Introduction to the Topography, Geology and Mineral Resources of

North Carolina / Broadhurst (Eki.
4. Map: Generalized Geolof,ic Map of :forth Carolina

5. Atlas of North Carolina p. 6-8
6. Modern Earth Science /Ramsey -- rocks r. 186-204; geologic time

p. 384-14.05; p. 135; p. 150-185;

p. 312-315; p. 475-477; p. 294-296
7. Stories Read From Ruck /Parker
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"The Earth in Change: The Earth's Crust"

This film tells of the changing land features of the earth, and how wind, water,

and ice wear away the surface. Sedimentation, volcanoes, and earthquakes are

other forces which shape our planet. The film also illustrates that change

does take place continuously in and on the earth.

Purpose of the film: To show that the surface of the earth is constantly changing

as a result of certain forces.
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The Geographical History of the State: Teacher Information

questions for the students -- these may be placed on the board or overhead.

Note the model for the student answer sheet.

1. Read pages 5-20 in: AN INTRODUCTION TO THE TOPOGRAPHY, GEOLOGY, AND MINERAL
RESOURCES OF NORTH CAROLINA by Broadhurst S342

2. What are the four main geologic eras?

3. Which main geologic era do each of the following belong to:
a. Volcanic Slate Series of the Carolina Slate belt
b. Carboniferous period
c. Triassic period
d. Cretaceous period

4. Why should you have a general knowledge of the geology of our state?

** Explanation of chart on student worksheet:

Column I - During which geologic era or period were the rocks of the coastal
plains, piedmont, and mountains formed?

Column II - What is the geologic classification 3f the rocks of the coastal
plains, piedmont, and mountains?

Column III - What are the four principle rock types found in each of the
three divisions?

Column IV - How are each of the following (1-3) formed? Answer questions (4-5).
(1) igneous rock
(2) metamorphic
(3) sedimentary

(4) Why is sedimentary rock found in the coastal plains?
(5) Why is igneous, metamorphic and sedimentary rock found in

the piedmont and mountains?

Column V - How old are the rocks of the coastal plains, piedmont, and
mountains?

Column VI - What are the three principle commercial products from each of
the three divisions and what are the products used for?

Additional Questions:

5. What is one unique thing about the rocks (2f thP coastal plains?

6. How are coastlines formed?



Supplement # 10 (Cont.)

7. How do streams or rivers develop?

b. a. Has North Carolina experienced any volcanic activity? (Yes, No)
b. If so, in which topographic division(s)?
c. Haw is it known that volcanic activity has been present in these areas?
d. How is a volcano formed?

Extra Credit:

9. When was the first state-sponsored geological survey?

10. How are the following formed?
a. folded mountains
b. fault mountains
c. dome mountains

30
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SUPPLEMENT # 11

Student Worksheet

*Students are to make a copy of this worksheet.

1. Reading notes (Reference #1)

2. Four main geological eras (References #1, #3, 04)

3. (References #1, 03, 04)
a.

b.

C.

d.

4. (Reference 04)
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CHART (Cont.)

V

Age of the rocks

A. Coastal plains

B. Piedmont

C. Mountains

References:
#1, #5, #6, #7, #18

MYA

MYA

Additional questions:

VI

3 principle commercial
products from the rocks
and a use for each

A. Coastal plains
rock

1.

2.

use

3.

B. Piedmont
rock

1.

2.

3.

use

C. Mountains
rock use

1.

2.

3.

References: #1, #5, #6, #7, #18

1. What is one unique thing about the rocks of the coastal plains?

2. How are eoa:;tlinco formed?



Additional questions (Cont.)

3. How do streams or rivers develop? (Reference #18)

314-

4. a. Has North Carolina experienced any volcanic activity? (Yes, No) (Reference #1)
b. If so, in which topographic division(s)?
c. How is it known that volvanic activity has been present in these areas?
d. How is a volcano formed?

Extra Credit:

5. When was the first state-sponsored geological survey? (Reference #1)

6. How are the following formed?

a. folded mountains
b. fault mountains
c. dome mountains
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Key to Student Worksheet,

35

i. Notes

2. Precambrian, Paleozoic, Mesozoic, Cenozoic (Tertiary and Quaternary)

3. (A) Paleozoic (B) Paleozoic (C) Mesozoic (D) Mesozoic

4. A general knowledge of the geology of North Carolina will yield a better under-
standing of the state's natural resources and consequently better utilization.

**Chart:

Column I:
A. Coastal plains: Mesozoic era (Cretaceous period)

Cenozoic era (Tertiary and Quaternary periods)

B. Piedmont: Precambrian era

Paleozoic era (Carboniferous age and Volcanic Slate Series)
Mesozoic era (Triassic age)

C. Mountains: Precambrian era
Cambrian era
Paleozoic era

Column II:
A. Coastal plains: sedimentary (really all three rock types); point out why

coastal plains rock is consider r,) just, sedimentary-- sedimentary rock is
the youngest rock in terms of geologic formation.

B. Piedmont: all three rock types

C. Mountains: all three rock types

Column III:
A. Coastal plains: sand, gravel, clay, marl

B. Piedmont: sandstone, shale, granite, diorite, schist

C. Mountains: granite, diorite, quartz, slate, limestone, gneiss, schist

Column IV:
A. igneous -- cooling and crystallization of molten magma

B. metamorphic -- rocks heated or pressed together under high pressure
for long periods of time

C. sedimentary -- rocks formed in layers from materials deposited by water
(ocean), wind, ice
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D. It is the youngest: Coastal plains was once covered by the ocean.

E. At one time parts were covered by water, ice, and other weathering pro-
cesses such as wind action. Volcanic activity prevalent -- codling
and crystallizing of metamorphic rock yields igneous rock.

Column V:
A. Coastal plains: 125 to 70 MYA

B. Piedmont: 3,000 to 180 MYA

C. Mountains: 3,000 to 230 MYA

Column VI:
A. Coastal plains: marl, sand, gravel --- construction

B. Piedmont: shale and sandstone ---- manufacture of brick and tile
granite and diorite ---- construction and agricultural purposes
metamorphic (clay, stone, slate) ---- agricultural

C. Mountains: granite and diorite ---- road base, concrete paving
slate and limestone ---- construction and agricultural
metamorphic rock ---- agricultural

Additional Questions:

5. They are the youngest!

6. Changes in water level determine basic shape waves and current cut away
the land

7. Stages:
1. Youth (steep land) V cut
2. Early maturity (slope not steep, water movement slow, begins to wind (meander)
3. Full maturity (land almost level, oxbow lakes, flood plains)

YOUTH

, ,N71111777.'

Fl od plain
EARLY MATURITY FULL

8. a. Yes
b. Piedmont and mountains

c. Rocks are badly twisted, folded, sheared, and highly altered as a result
of much heat and pressure

d. Formed when molten rock and gas. erupt from deep inside the earth. Large
amounts of earth and rock are pushed up under great pressure, thus forming
a mountain.
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9. 1821

13. a. Folded - result of wrinkling or folding of tat eart,'..: crust in a eeries
of long ridges and valleys

b. Fault - break in the earth's crust 'ellen.. :And on one side has slipped
in relation to land on the other

c. Dome - fOrmed as a result of an upwar,7 .znust of rock deep Under the
surface of the earth
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Bibliography to Activity?*

:1: :Jeugraphical History of North Carolina

,t,dharst, AN INTRODUCTION TO THE TOPOGRAPHY, GEOLOGY, MINERAT, RESOURCES
OF NORTH CAROLINA North Carolina Department of Conservation and
Development, (2. 5-11)

Nor-,h C3arulina Department of Natural and Economic Resources, GENERALIZED
GEOLOGIC MAP OF NORTH CAROLINA

3 The University of North Carolina Press, ATLAS OF NORTH CAROLINA (p 6-8)

Stuckley, GEOLOGY AND MINERAL RESOURCES OF NORTH CAROLINA North Carolina
Department of Conservation and Delrelopment, (p. 3-8)

Ramsey, MODERN EARTH SCIENCE Holt, Rinehart & Winston, (p. 372; p. 387-403)

Page, THE EARTH AND ITS STORY American Education Publications
(Igneous rocks p. 6-8; Sedimentary rocks p. 14-15; Metamorphic rocks
p. 16-18, p. 22)

WElch, AN IATRODUCTION TO SCI SCIENCE IN THE SOUTHEAST The University of
North Carolina Press

(Igneous, Sedimentary, Metamorphic rocks p. 10 -11)

8 Shepherd, WEALTH FROM THE GROUND Golden Press

LC)

Parker, STORIES READ FROM ROCKS Harper and Row

Blz.,hop, FOCUS ON EARTH SCIENCE Charles E. Merrill Publishing Co,
(Geulogists and Geology p. 5-6; Geologic time p. 370 385, p. 391-411)

Rich, SOIL CLAY MINEROLOGY The University of North Carolina Press

12 Kelly, OUR ROCKS RICHES Speaker-Hines & Thomas, Inc:

13, Mattison, MAN AND HIS RESOURCES Creative Educational Society, Inc.

U. S Dept. of the Interior, USE AND CONSERVATION OF MINERALS

,5 Jas2obs, THE SHAPES OF OUR LAND G.P. Putnam's Sons

16 EMmons, GEOLOGY PRINCIPLES AND PROCESSES McGraw-Hill Book Co.

i7 U. S. Dept. of the Interior, GPO,'GEOLOGIC TIME

.P,f,2;rAnces #1 - #18 referred to throughout Unit II.
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18. INDEPENDENT STUDY PRINTS - GEOLOGY: IANDFORMS AND PHYSICAL FEATURES;
MINERALS'ABD THEIR PROPERTIES Hubbard Scientific Company

19. Film: "The Earth In Change: The Earth's Crust", Encyclopedia
Britannica
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POST-ACTIVITY PLANS

UNIT II: GEOGRAPHICAL HISTORY OF NORTH CAROLINA

TINE: 3 - 4 periods

I. Field Study

A. Preparation for field study - 1 period

B. Field Study - 1 day (8:00-4:00) (36 students)

Student data sheet (Supplement #14)

C. Discussion relating to observations made on field study and interpretation
of data collected - 1 period

D. Quiz - 1 period (Supplement #16)

NOTE: Attached sheets give detailed directions

Supplements:

#14 Geological Field Study: Student Worksheet

#15 Schedule
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Geological Field Study. Student Worksheet

FERIIM DATE

41.

So. 1+6( Po+h

Map shows geological sites which are to be included in field stud/



r7TR07..:C:ION

During this fie1:1 :o, .sheerve geologIc change and
By .:.serving such change-3, .hinr. r.ave token thousands of 'cars to occlr,
you will realize that -,be e' )ash and preserlt) der,ernineu
resources are present in c:',r S7,A1'; and are also still af:ecti.16, :
determining our natnrai r--c%rce:, lay

I. SITE #1 Cys:,er Beef Ra:lroad Station in Pol_ocks--_le

2ollocksville Railroad Station S: to

Location - Jones County. in PulloiLie un the east side of the .-ailroad
500 feet south of the railroad station.

Just after bridge turn east of IS, S. Highway 17 left at the American. Sv-tion
the first street. This Is a v-:r- Inconsicuous street and easily ndss.ed Cros2
the railroad and park at the raii-oad staz.io Follow the railroad track N..rth
across the river, Look at north bank at railroad bridge.

THINGS TO DO..,

1. Look carefully at the north banks at tn.: end of *-1-.e rail,-oad bridge near thi
water level. Re-iord what you see embedded in the river banks,

2. Why were oyster:, once -)resent :a the Trent River a-. this LiTstion:

3. Why are the cy:;t:,rs nG Lc,rFer

4. Take a sample 'of the bottom se61nent. Place it in a plastic bag.
a. Briefly describe the sediment

b. Why du yoli think cysters cannot live :a thi: sedimert today

c. What was the button like wnen the oysters were living in it

d. In class, look st the setiment, 3am3,1e under the microscope.
observations.

e. Check the sail 114y (salt content' of t'pe water. Recura alv.unt. (.43:?

test kit;, Amount uf salt,present



f. `411f. : so ..nal- re rIve: .7
= "-- 1"..)

TS-r-..a.e .=_Er-

GEOLOGIC FLATUPF.9

1. Oyster reef:: ora.age--:.,r,-.1.17,. fi-e

2. During Eo:Lene t_ Le, yst::s were living in on sand 'Jot-.
As the oyster:, ccaeI aid rrrc sar.e. wa.J usited '-

the shell harks, f.:rmed.

II. SITE #2 Brinso-, L

Location:,

Craven Count,), btLn:: Lf tne ',./e.use River Estuary, about
southeast cf New Bern r 1noria Scnc..2-__ is located on tbe Th lew 3ern
Cherry PoLnt (old U. . 71.,rierous county roads (co...tnt:, ro L122) Lead
from U. S. 70 to Cum Left from U. S. 70 rin road .1. i_21:

Follow the old. New BP! ra to or School. (41 the west side cf nson Schou
turn right on Collat.:, behind the school in the open area.. Walk t..
the north end f: ti-ma _ - and ther, ;Tali. directly t t e b.nks of the
Neuse River t Lary nrouc... -.;.f.- '1(7:a :)a h Walk left ( ) along t he beacr tc,
the grassy point Ce`? fa. -)T-TS ., Across '1:Ls .:oint can be
seen the south bank cf .17

THINGS TO DO:,

1. St'..rt at. the 'oot Lc): ;,Lcate, describe, o.c d:Lscass each
in the area. Jo: rrobabl be ..1.-ecsar,, tc use a
and clean off a fo- 'foe from the t.op to t_1-. bc..ttom of the
exposure.)

UNIT 1;ESCRIP2:i

a. Bottom unit
(James City Forrrat --n)

b. Second unit or -4.(.1z...-E

c. Top unit
(Flanners



2. Trace or ,art :1 James City F, ,y

re_ iron =11: a: thP zulAtheaLt
a7,2 and ':;/ t, a:_ al-r9.1 chances

3. At he southeasItrz o eres of exposures,
being depusited Wny clmenf being d?p..,sits ",:1"43 area:

4. On the small bar ay f_ne *.--medium quartz sana. fnc, 1azk grains ar:
grains of he 1,1nral Yo'.( may take a smal. sam-ole to look at under
the microscope.

GEOLOGIC FEATURES

UNIT SURFACES (from tup to

Flanners Beach Format-lor,

3

2

CKNESS

.10 f't

James City Formation
1

Como05ea ma_nly of nottle E;ra.i

orange ttar,iy silt with some tf,
iayro of silty, very ff!Ie

satd, snm:; pLastic clay layer',

6 ft. gray, clayey, si_ty
very fire sand with some thfn
layers of unite very fine qand
and Imr. layers of plastic

5 ft. A 1,167-;1*; brownisil-gray, fces.,i-

ferota,slity, very fine sanl:

fossils aburdant; upper pa of
unit often brownish-re-1

because of uepositior of ir
oxide

ORIGIN AND AGE

Botton unit (#2.) of Jae-
years old) - Type:: of fcC
bay at a depth of 140 '.f.)

C f

fairly still as is
nature of the shells
rose or sea level
and erosion. Perhai)s (Th

and #3 are of rhe p__-e;

old). To the southeRst ab
At this site no marite rosL,

y - probable Pliocene A6te 'about 1
s tnat It was deposit6d 14 a sal;y soatd r.)!
r"4 low :;esk lesel. Bottom watel's mai.1 have been

the muJay sediments and the t;roraken and undisturi,- :
Lle .Je:mz:ttor, the j&MPS City Pc,nriatior., the :aro)

of the formation was e<-,,d to ueather
.oilcent:AL1(,hc were for,:e..' .,.- 'Lis time, Unit:.

bar...b FormaticT (=0,, - 100,00: y.,D-s

formatlon num-I:cur ri-a
are ful,nd.



III. S2::: # 3 euse

Locatioh:

Craven County - on tnr
of New Bern, about 7
1107, wnich is 0, mi_Le

area. Walk down the
(southeast) for 550

THINGS TO DO?

1. Start in bottom wnit
shovel and clean ;ff
posure, if nec'er.,L,

a. bottom unit

b. second unit

c. third unit

d. fourth or top drut

2 Note the sandy
the grains of
are the rocks of

9 miles southeast
-

70 to county road
L107 to the recreation

to the right
na.,,k to see the view.

unit. Use a
f_ c71 bottom of ex-

3. Why are cypxes.; V, 4 lr

P nandful. Describe
These

tt^ f1n9r-grained.



I+. When were these d2f:nt ana-s formed?

5. Why do find l_frerent sediients and fossils in tLis area -.

GEOLOGIC FEATURES

UNIT EURFACES T to bctt,:,r1, THICliNESS T.ESCR:PTION

4

3

5 fr Lir,ht tan, salty, very fine

2 ft lntere:,ded light, tannisra:.
s:,.n;ly clay and light orangsh
gray, :,1"Ity very fine sand,

2 7 11. Olive-d:-ab shell bed; sheuls e
ceided in sandy clays cr clayey
s,rds: Large pelecypods found
an ewer unitf rest of unit
onarc-cte;i2ed by abundant

m-Liwis: upper part frequen7ly
weat.h..rs tc a dull rust-brow,:

(irLn onde) and has some of
the sheds dissolved away
leaving imprints ur molds,

3 ft- ?urlisn-black, clayey, silty f).1
sancs with fossil cyl)ress

ORIGIN AND AGE:.

--All units belong t, the Flanners F,rr,at_on ,f l'ieastocene Age (50,000 -

100,000 years old).

- -The types of sediment .-.n6 fossils round var., 1:eause _f differences in the
sedimentary environment; silty r.)ter to 1:rackish to fre.h shallow to not-sc-
shallow water.

- -The sediments cnd fossils exposed here can be interpreted to indicate an advance
and retreat of the sta The b,ttun unit (K with cypress stumps as obviously
of fresh water rasing seen flooded and ki.11ed the cypress trees. Large
pelecypods lived In the shallJw Ltf,rine waters (bottom of un it #2) . As water
became deeper, bla::k orgcnic muds with small mc:lusks accumtliated (upper part
unit #2); sea receded and waters ;,:er the area became shall w (unit #3 and #4).



IV. SITE #L Fort Macon State Park Locality

Location.

4.7

Carteret County - th- beace just. east of the easternmost building at the ewimmene
area of Fort Mac's. State Pare,. At the step light in the middle of the tour, of
Atlantic Beach, tern east _left) on county road 1190. Turn right to the swimmdng
area just insir!e tee boandary of tne park. Park at the easternmost side of the
parking area eele: walk to tee beach around the left side of the easternmost buiediry
At the water's edge look east at the view.

GEOLOGIC FEATURES AND THINGS TO DO:

1. Bring a handful of clayey seiment or soil with you and place it in the edge
of the water. (:Ceen sedinent in you eand). What dues the wave action
do to the sediment?

Where do you think he finer sedIment which the waves removed is deposited?

2. Take a samele cf ';edimr:t from the fureshore and also from the backshore.
&amine the nature cf -lie beach, sediments with a hand leas in class. Most
of the sediment is fine quartz nand with varying amounts of the black, heavy
mineral ilmenfte. Sedment cpllected where the waves or surf breaks is a
little coarser, u.laily with abundant shell fragments. Draw your observation.
(As follows)

a. Sediment collected where Drawing

b. Other beach sediment



4.8

3. Dig a s'mall trench about. ,,ncl note

typical bcJding or lineat:on of tne .

4. Observe small ripp:e xal.ks t,-;y ,r 7L-r observat...on,

5. Wind blowing over sand surface Ob5,erve tae!,:e
on drier sands of backbhore and i.A.n:14

6. Berm: observe such an area - beacq 1ro b'(-
shore and foreshoie). The Ia a b:-.rm at
normal high tides level. F,erm:. '21alg yuclr

7. Observe the sea cliff Ianc.war:1 7(:, Lat dtrrg
times of storms when .Nater Lr, Teathe7,
further landward.

8. Go to the top of the e& :1iff oil tank at
Morehead City. Observe the :an..., ',ne marsh,

a. Observe the drifting sanc lane ;-:. om The drier port icns
of the beach during t:Imes of' :r5/, W are the ..and d-Jne
moving?

b. Examine the sediment of the -;- eri t;:atilarit-j to the
beach sands. Large shell :rw.err' Vny :A there !=imilarity
between beach sediment and tan

c. Wind-action has alto etcdea :( _ ,%1«.1, AULC tO form leprcssTions
cal7d blow-outs. In the f (tGerve the dune bedng,
which typically has P, much tt..ep,7; beadin6. Why doe the
bedding grow at a sTAeper aiici =

d. Look t'wrrd Morehead City and rn side,

of the IT:land. Sediments hr' k
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e. From this point can be seen the features typical of shorelines along
regions with flat coastal plains landward of the shore. Probably 10,000
years ago sea level was lower and this _s land was not in existence,
Sea level rose as a result of melting of great polar ice caps and became
somewhat stationary about 4,000 years ago. Breaking waves stirred up
the sediments just off-shore and built this island, a barrier or off-
shore island, leaving a body of water (Bogue Sound) between the barrier
island and the mainland. To the east can be seen Beaufort Inlet that
separates Bogue Banks (this island) from Shackleford Banks.

9. In and around the parking area can be seen a lot of crushed stone. This came
from the Eocene Castle Bayne limestone, either at Belgrade or New Bern.

V. SITE 45 Emerald Isle Site

Location:

Carteret County - about lz miles west of Salter Path - county road 1201 leads from
Atlantic Beach to Salter Path. On county road 1201 and 1.05 miles west of the
junction with road 1192 (just west of Salter Path) can be seen a hurricane break-
through (view is from top of sand dune just to the south of road). The hurricane
break-through to be seen is just beyond (west) the A-frame house and just east
of the house on left. Continue on .15 mile or (1.2 miles) from the 1201-1192
junction for parking. This site is in the center of the break-through.

GEOLOGICAL FEATURES:

During hurricane Hazel in 1954 strong offshore winds and high tides resulted in a
lot of water being pushed into Bogue Sound. When the storm prIssed, the offshore
water level fell rapidly while the water in the sound could only be re'eased
through inlets. The water in the sound was perhaps 5 to 10 feet higher than in
the ocean. This resulted in tremendous forces being placed on the barrier bar.
Any narrow and low place on the bar was subject to being rushed over by the high
`Waters in the sound. This locality is such a place, and the waters did rush
through here from the sound to the ocean. A new inlet was created. Scars of the
old channel-way can be seen cutting diagonally across the bar from the northwest
to the southwest. The inlet was not too deep. After the storm, the inlet was
partially clogged by sediment, and bulldozers finished closing it.

a. Nhy was this site selected for you to observe?



:...PPLEMENT # 15

n Teacber Preparation

I. Schedule,

Leave

Was'lington 8:20 1.M.- N.w = A,M.

2. New Bert, o :10 A.. 9: 35 A.M.

(4Si*,F. ra.:n1

"R, Pollocksville A

4. New Bern 10:

Travel Time (bus)

50 min.

25 min.

25 min.

A,H. 1.5 min.

50

*Rest

5.

*s,

stop--sudas fcr

Brinson Memorial
School 1110 A.M.

T,

itatiW.aJ

5.1ai]a

:71-30 min,

Observation

entrance

15 min.

Jut before forest

National
11-30 A.M.

(1
2orl:.an npre37,

1130-12:00 of Site
#3 12:00-12:20

20-30 min.)

6. Croatan Nationai ;":Jr: :.10 P.M. 40-50 min.
Porest 12:10 P.10,

(4Site #.1. mia.)

7. Fort Macon 2:00 P,M, 121e 2:20 P.M. 20 min.

*Rest stop - gas, ,-,ef.^Ps,:J.melitc: >.;:taL:on at Morehead (*Site 4'5 requires 12 mirl.

8. Emeral Isle 2.30 I-X.. ',iasllington 4:00 P.M. 12 hours.

II. Permiss-on to Fc:'es an be obtained by writing:

Crua:FJ1 Ma For. t

New V. C. 2.::-;6.1
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Supplement #15 (Coat.)

III. Refer to the Teacher Information Sheet. Aeditional information is given below:

A. Objective: For students to observe geologir! change (past and present).
By observing such changes, which have taken thousands of years
to occur, students should realize that these events (past
and present) determined what natural resources are present
in our state, and are also still shaping, affecting, and
determining our natural resources.

B. Much of this information was obtained from a field guide prepared by
the North Carolina Department of Public Instruction and Curriculum Study
and Research. The publication was not dated. The materials included in
this revised version are very valuable:

C. Thirty-six is a very workable number for this field study.

D. Caution the students about being on the sand dunes at Fort Macon Re-
creation Area. The dunes have been seeded with vegetation in an attempt
to stabilize them. The park service does not wish to have students
sliding or walking on the dunes. There is no sign or ranger on duty
to inform you not to venture onto the dunes! It might be a good idea to
write, informing the Park Ranger of your group's visit (when and approxi-
mate time) and also inquire about the dunes.

E. It is a good idea to mimeograph field study schedule for student use.
This can also serve as a permission slip and students can also write
on the bottom things needed for the field study.

Things needed for the trip:

1. Bag lunch - no bottles allowed on the bus

2. Suggest that students wear sneakers and dungarees

3. Pencil, worksheet, hard surface to write on (cardboard or clipboard)

4. Plastic bag (2)

5. Can (vegetable or soup can)

6. Salinity Test Kit practice using before the field study

7. A spade or digging tool (old spoon)

8. A bag (about i cup) of clay or soil

F. Note Field Study Worksheet

Site #4, Question 02: Have students take a sample of sediment from
the foreshore and backshore. Observations will be made in class.

Site #5: Students remain on the bus.



Supplement # 15 (Cont.)

G. Notes to give students before the field study:

1. Review the field study worksheet. Go over the things the students
are to do on the trip.

2. dotes to give the students:

a. A berm is located between the foreshore and the backshore. The
foreshore is the one next to the ocean. A berm is actually a
ridge of sand which is formed when the surf and tides bring in
sand and deposit it. Berms are transitory features and are des-
troyed by storms.

b. A sea cliff is landward of the backshore.

c. On the sand dunes note the depressions called "blow-outs".
These are evidence of erosion.

d. Note the features typical of shorelines: sand dunes, sounds,
marshes.
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STENCIL

SUPPLEMENT # 16

VIZ: Geology

Directions: Complete as thoroughly as possible the following questions.

1. What is the youngest geologic era?

2. Why did we visit the Pollocksville site? (Be specific)

3. Briefly tell about another geologic site we visited and why it was considered
important to see.

4. List the four main geologic eras from oldest to the youngest.
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THE CONSERVATION OF NORTH CAROLINA'S NATURAL RESOURCES

UNIT III: Salt Water Marshes---One Of North Carolina', Most Valuable and Vulnerable
Resources

Films:

Pre-Activity (Parts I and II)

Preparation for' Field Study
(Activity)

Filler

Field Study (Activity)

Post -Pctivity

Pre-Activity:

4 periods

2 periods

1 period

2 periods

3 periods
16i or 17i periods

1. "Estuarine Heritage" 25 minutes Free
(Wildlife Resource Commission)
Schedule dates or

2. "Life Along the Waterway"
(Encyclopedia Britannica)
Schedule dates

11 minutes Free

or

3. "Seashore Life" 10 minutes
(University of North Carolina)
Schedule dates or

Rental: $2.00

4. "Wildlife Babies" 25 minutes Free
(Wildlife Resource Commission)
Schedule dates or

5. "Cry of the Marsh" 17 minutes Free
(Wildlife Resource Commission)
Schedule dates or

6. "Marshland Is Not Wasteland" 17 minutes Free
(Wildlife Resource Commission)
Schedule dates or
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TO THE TEACHER

Teacher Supplements - Unit III

2re-Activity

h17 ESTUARIES: CRADLES OF LITE. Can be obtained from United States
Department of The Interior, (Washington, D. C.) Bureau
of Sport Fisheries and Wildlife

W18 A Field Study of a Salt Water Marsh

#19 Questions for the Film "Life Along the Waterway"

#20 Bibliography to Pre-Activity and Activity

#21 North Carolina's Coastal Zone Management Programs

#22 Pretest and Key

#23 Teacher References

Activity

#24 Salt Marsh Field Study

W25 Teacher Reference for Transect Study

#26 Teacher Reference: Zonation of Plants and Animals in a Salt Marsh

#27 Schedule for Field Study

#28 Student Guide for Field Study



56

COURSE: CONSERVATION OF NORTH CAROLINA'S NATURAL RESOURCES

UNIT III PLO

UNIT III TITLE: Salt Water Marshes--One of North Carolina's Most Valuable and
Vulnerable Resources

TIME: perlods

PURPOSE OR OBJECTIVE:

For the students to understand that a salt marsh is a viable area of natural resources,

and that ran can have an affict on this fragile ecosystem.

ABSTRACT:

This unit involves a generalized study of a salt marsh. Using the marsh as the

instrument, awareness of the natural resources within the environment and the role

these resources play in the balance of nature may be developed. The students re-

search certain key questions and then meet as a group to discuss their findings.

Also included within the unit is a field study of a salt marsh. The field study

allows the student the opportunity to experience the environment of a marsh, and

subsequently the student will be able to formulate his own opinions concerning the

ecological and economical value of salt marshes.



57

FRE-ACTIVITf FLA.YS JAPT

UNIT III: SALT WATER MLRS11173 ONE CF N=. ;ALUABLE AND VULNERABI,7]
RESOURCES

TIME: 92 periods (Total time Parts I and. L.) T7NF I period (Part I only)

LECTURE

I. Introduction - general introduction to nv-ioral re:vources

A. Natural resources

1. Definition of natural resources

2. Points to emphasize

a. Examples of natural resource in the state
b. Dependency on natural resaar.ts
c. Renewable as opposed to non-Teriel.lable natural resources

B. Conservation of natural resources

1. Definition of conservation manaxir,g resources considering the
total environment and well-being of man

2. Discussion (suggested topic - Need for Conservation Action Today)

3. Change in the environment (affect of natural and man-made)

C. Eccilogical Approach to North Carollna's natural resources

1. Points to emphasize

a. Interdependence and intezre.aLlip of biotic and abiotic factors
b. Interdependence and interrel;,,i;)nahip of all resources
c. Need for acquir4ng general knowledge of how all environmental factors

function as a whole
d. North Carolina - an ecosystem
e. Man a part of an ecosystem

2. Five ecological principles

a. Balance of nature (interrelationships and interdependence of all
things - biotic and abiotic)

b. Dependence of all life c latL:ral resources
c. Green plants (food source)
d. Limiting conditions for all matter
e. Community - total relationship -f living things (plants and

animals)
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UNIT III: Salt Water MarshesOne of Nortn Carolina's %Tost Valuable and Vulnerable
Resources (Cont.)

3. Conservation of Natural Resources

a. Definition of conservation - management, including either preservation
or use, of our natural resources for the well-being of man, taking
the total environment into account.

b. Change within the environment natural and man-made

D. Handout - ESTUARIES CRADLES or LIFE (Note Supplement # 17)

TIME: 1 period

REFERENCES:

A. OUR NATURAL RESOURCES by Kircher (S323)

B. MAN AND HIS RESOURCES by Mattison (I). 9-19) (S317)

C. ESTUARIES: CRADLES OF LIFE (Suggested Student Handout - Note Supplement #11,
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PRE-ACTIVITY PLANS (Pitt :11

UNIT III: SALT WATER MARSHES--ONE OF NORTH CAROLINA'S MOST VALUABLE AND VULNERABLE
RESOURCES

Time: 8i periods (Part II only)

I. Unit objective and suggested teaching scnedule

A. Objective (refer to introduction)

B. Suggested schedule

1. Reading and discussion
2. Pre-test
3. Field Study
4. Discussion
5. Post-test

II. Introduction to salt marshes

Al Discussion to reveal student knowledge

B. Points to emphasize

1. Location in North Carolina
2. Classification of salt marshes as natural resources
3. Definition of salt marshes
4. Affect of salt marshes on man's life (survival); suggested film

"Estuarine Heritage" 25 minutes (Wildlife Resource Commission)

III. Suggested student reference..

A. A Field Study of a Salt Water Marsh
(Student Handout - Note Supplement #18)

B. "Marsh Ecology" 6 minutes - slide tape
(obtain from Gull Lake 1208)

1V. Concluding discussion and review of material covered

TIME: 2 periods

V. Discussion

A. Suggested topic - Variety of Life Along A Waterway (interdependence and
interrelationships of the whole)

B. Suggested film - "Life Along the Waterway" 11 minutes

1. Questions for film (Note Supplement # 10)
2. Discussion of film and questions

TINE: 1 period
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UNIT III: Salt Water M%.r2hes--One of North Carolina's Most Valuable and Vulnerable
Resnarces Part II (Cont.)

VI. Panel discussion of Supplement # 18 (A Field Study of Salt Water Marshes)

A. Suggested approach

1 Select panel to act as experts (select prior to class time)
2. Questioning by remaining students

B. Summary of panel discussion

TIME: 1 period

VII. Student research

A. Tor,- rt,zei.rch

1, Defining what a marsh is
2. Determining'all factors that depend on a marsh
3. Determining how man affects or changes marshes
4. Describing ecological relationships that exist within a marsh

B. Suggested student references (Note Supplement # 20 - Bibliography)

1. Cassette tapes
a. "Echoes from Davey Jones Locker"
b, "The Salt in Our Blood"

2. Films (Note Supplement # 20)
a. "S.2ashore Life"

b, "Wildlife Babies"

3. Bibliography (Note Supplement # 20)

4. North Carolina's Coastal Zone Management Programs (optional)
(Note Supplement # 21)

TIME: it periods

VIII. Pre-test (Note Supplement # 22 and # 23)

TIME: .1 period





SALT WAT ER 'AF.RSHES -- ONE OF NORTH CARO:11.1KP' VUNERALlE
RESOURCE.F

I. 7ntroduction

One of the most fascinating =:3 ,-+,n is a marsh. It is
one of North Caroline's and the nation's nos, /41uacie Aau.aal resources.
A salt marsh is a coastal area Wh'..c.th is ::egularLy f7ooded by the tides. It
is the grassy area seen between the mainianr. an:? -re: n, However, a marsh
is more than just a grassy area. It is a grass;,, t-eeming with a variety
and abundance of some of the strar7,est and ,,:ort fa:;.1..rat,ng plant and animal
life. It is the home for many wildlife; :)r-_,.-,tion for some; a
breeding area for a large majority of organim.i, 9r') se:ryes as a source of food
for others.
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Or, a to a salt marsh one may
see at ff.-s7, glance only tall cordgrass
gently ,rwa:,(LrG in the breeze, but on
closel rlvoection one may be startled by
the sc,irryirg of the fiddler crab or hear
the -.1s7;:la of the cordgrass as some of
the' -rter.11 1.,Irds are disturbed. From the
wate:( orle r,.ay nis6bver oysters, clams, and
many )J.:.,131,n_ a.,d interesting shells. A look
out ol= the marsh reveals that differences
in cols'r s'.nd type exist even among the
plants or 'grasses".

Geologically marshes dre very old. It wa- In tlir; area that the first
land plants and animals developed. The salt 7arrh is one of the last unspoiled
areas on our planet.

When an ecologist looks upon and explore,
;'1 sees living and non-

living things depeLding, relating to and inte:a_..,; with each other directly
and indirectly. A system in which living and nc6.rning exchange materials
is an ecosystem. A salt marsh is a distinct per ...r. -Thic,h has a vital
function in maintaining our environment, ,?(role, rilike the ecologist;
look upon a marsh as "wastelanC". Don't ce ,:1.0%,.71 by the marshes appear4nce.

ol sr EN
7.1ven though that smelly, muddy

tract :1: :;3fld 'otay seem to just be a waste,
it is not, a valuable part of our
ert.rounler, c: the universal ecosystem) ,

Be ar e(oLogL4 and recognize that a
marsh nne, of our greatest natural
resour. ::,sven the components of the
marsu - tne vildlfe, fishes, the water,
the air - all -,.re natural resources
Ir:tal to -:Ir



Yet marshes are being destroyed
at an alarming rate. The four main
dangers to marshes are: (1) pollution
(2) dredging, filling, and draining
;..5) over-harvesting of the marsh re-
._,Li.cces (4) general human encroachment

by buildings, bridges, marinas, boats,
chemicaLs.

Are we going to allow the total
destruction of such a valuable resource
in North Carolina? Are we going to
allow the areas which help feed the
oceans, stock the flyways, store water,
prevent flooding, and provide recreation
for us to be depleted?

CLAM

What can you do to protect the marshes in North Carolina?
First, you must learn as much as you
can about marshes so you'll know *by
these aree'llomt be preserved (that's
what we'll be doing the next few
weeks). Second, do you know what is
being doing in North Carolina to alert
the public to the economic value of
marshlands? Is anything being dor,??
Next,its North Carolina taking any steps

to acquire and preserve some of the /1

marshes?

Yes, there's a lot one needs to
know. Yet learning about such a va:11-
able resource to you and I can be so
exciting! Remember, environmentalists
(you and I) must be able to explain
and defend our viewpoint concerning
marshes. We must lay down a concrete
foundation of knowledge so that when
challenged we'll be able to meet the
challenge. I'm ready. Are you ready
to "actively" learn why a marshland
is not a wasteland?
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II. The Salt Water Marsh as an Ecosystem

Geological evidence indicates
that salt marshes are thousands of
years old. Tidal salt marshes are the result of land plants invading the
shallow waters of the coastal areas. The most common boundary between sea
and land is either a sandy beach, rocky shore, or salt marsh. The conditions
in ',Ale salt marsh are not as harsh in many respects as those of the open
beach. The quiet, protective waters of the salt marsh abound with a great
number of species of shrimp, fisie rab(7, molluscs, annelid worms (segmented)
and crustaceans.

ANNELID WORM



\......e"r.' -...*"."."-;-".".-2..'

---.-..-----.

-a,r$r is RV example of a.z.
ecosir.telr r at it ls an area wnicln
contains -,-ganIsms ane Ion-

1\.

wnidh Leract, The
boundrles cf tne salt marsh ::Ke
ecosystems i: 9,er.eral are not s/atic
(permaneni+, T'oe f:snes -,Jtcr. In-

/(1 j
th

habit e :luring their j.0,.'entie 1 :;

stagesp,rnd

hundreds of maies o,..t in the ocean.
Migratory b2rd..-; may s-op for brief

periods and -accocns from a nearby
pine fores: Tay warder lato the .11arsl- c.-ur-!_rc ,:earor. f oy:ters
end muqsels The ecosyz,tem is not a self-coYa_.7 vr,stead, ?co-

e

The salt march are greatly iofluer,-ea covereu part of the
time by saline salty, or bracisr, water. 11?.# prod,:ces ,112que
physical cordition7,, Some mari.h plaants ,!,:vered only
part of TM.8 while otnexs can wit.t,stald 0/1th water all
of the time Ir. certan areas of T.ne maTsb wv-rf Tr.ay trapped,
salinity increases d').e to evaporation of vrer drainage
and the aceumlatlon of ra-in water tend 2 t.;,e sur oi the salt
marsh. The waters r& and arouni the marsh ,Ita'low and are
therefore ...ibts:t to ri.tnr wide lr e a(.s.,snal temper-
atures. Mot ono marsh plant's but mars;i r. adar,t to these
differing environmental conditions.

71%. tynic-& rr bott.m is mvd-
saYld. Th:s tends to result

lcw oxygen avail

f'ound on the

Oak ':1,/-:.-Dwing type. One

Ui0 BARNAC,FS 1: worms which are
low oxygen reouire-6) G'%- oreil.:.sms found on

ti- ere tlie fiddler crab and

:0, /xle the marsh crabs
t) cmr.rowr, atiring high

aoout feeding during
7ht- wltasli marsh per,win-

kle is an air-breather and cannot telerat4 oer_csu- .1rubmers.lon (being
under water). The blades of the salt ma's e encrusted with
various algae and plan,onio forms durihg nor,41nkie
grazes on thir. .ec.mulated material as it ,r,o0., alyT, sta.: of the cord-
grass. The blac... mud snall, ort the muddy floor
of the salt marsh. This creatufe is small a.T; c V?rious fishes are
common in the salt marsh,and the shallow vaf.w., marsh,



SPONGE SEAWEED

The S,a.L' area for most '-on =al species in the Carolinas.
All c, :alt marsh are small aren though some will later
become Larcr f. or ocean.

airectly on the salt mars cordgrass but when it
dries a::: 7e%ay.1 are released Lite. .he surrounding waters and
are algae and phytoplankton to construct complex
organ:L.-, passed along the food chains. The waters around
the ati-.r .3k. 7.-utrient-rich thus making them very productive in
the 07 t:-te ,Im-_nt of llfa they can support. The noted ecologist,
Eugaqe Odor. to be twenty times as productive as the open

any b." proftuctive as a corn field. The salt marsh is a nursery
r rIay species of fish, crabs, shrimp, etc.. Food is

t4.1`;1 and protection from enemies is easily found in
s'ollos and eel grass, 1, the tidal creeks, only
oDecies of fish are nrminent but upwards of sixty
P.re usually represented by small numberg of

. As one moves up ipto a tidal creek, the
present change due to the decrease in salinity

responding tolerances of the various organisms.

III. Salt Mars'P ',:onzuY7?tieP

65

JELLYFISH

Accordi 7;r; T-.1:c -4Y:11-known ecologist, Eugene Odum, the estuary is t e
most natun,11, arc:a ef the earth. In ecosystems, conditions of high
fertility ,c;P:m-r-_]. in: high productivity if other desirable factors
are preserr. fa,_tors are absent. Primary productirity, is
high in the ;alt for a variety of ,-easons. The waters are Shallow,
allowing deer,r :,?.,,,et"ratio.a of light ene.gy. The area is rich in nutrients
due largely zo dnr:8; of great masses of cordgrass and to the erosion of
nutrient:. -4;-ed tha land into streams drainng into the salt marsh.
Many of te nl.trientA :omain in the salt marsh and many wash out into
the bays, :anet 0:-.Ct1r12. They help support primary productiirity in those
areas. The )f l'any species of fishes move into the salt marsh to
complete var:f,us star: of their development. Food is available and pro-
tection is reariLlv come by in the muddy shallows of the salt marsh.
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Many species of crabs, shrimp, and shellfiTli. 7tr/ing portions of their
life cycle in the salt marsh. The salt :er,21 as s natural protective
barrier during periods of storms or extreme-.y r. c.1

The salt marsh is seen by John Q. PublLc 1-,-.1ggy but otherwise

lifeless and smelly area. In addition, he als, y,ews tne salt marsh as
totally useless and placed on earth for the :)2..2 =pose of filling in
for real estate purposes or draining in the par ,:. of mosquito control.

The salt marsh is being destroyed at ar -.:7Tr.:Icedented rate. A
survey of the wetlands in thirteen coastal Nort '.arclinst counties was
conducted in 1952. A similar survey was ::k7, The two studies
were compared and the results showed that in 1.1.-.P c-7-Pteen Year covered
by the study, 45,292 acres or 28.55 of the in these counties have
been destroyed by filling in, pollution, draLncge for mosquito control,
dredging for boat marinas, diking by the army 2,,gfneers, highway construction,
canals, and industrial development or ex)ansLon.

Who is directly affected by the destructor of the salt marsh? Why
should the ordinary citizen concern himself Tir....th the plight of the salt
marsh? In 1965, there were 5,000 commercial ferrer in the state of
North Carolina. During that year their dockside catch was valued at
$9,500,000. Sports fishermen spent an additioral $32,000,000 in North
Carolina during this same period, and in Curritck County alone, hunters
spent $500,000. These persons are influenced aLrectly but many others are
reached indirectly. The commercial fishermen 'nelr.. sl,.pport the economy of
many coastal counties. The sports fishermen sperd money for fishing equip-
ment, charter fees, motel accomodations, and food. It is easy to see how
the web of destruction would touch and affect the livelihood of many persons
at many economic levels.

In North Carolina one must be issued a prrm:. in order to fill in a
salt marsh. The permit is easy to obtain and ,.)f :e Ignored. A law with-
out enforcement is a law without use. In the state of Massachusetts, the
state can legally zone private property and -,:irir,r4; filling. The Mass-
achusetts Act, hopefully a model for other sta.2s, forbids anyone to
remove, fill or dredge any bank, flat, marsh. meadow , or swamp bordering
on coastal waters without a hearing, a state li-;epse. and a biological
investigation. "In order to get this legislazi passed many civic
organizations worked hand-in-hand for five year:. biologist; natuzialists,
and the Massachusetts Department of Natural Re.-,our. per to study and publicize
the plight of the salt marshes in that state. tinge of passage, one-
fifth of the Massachusetts tidelands had alrea,,3y 'ceer destroytd. In the
state of North Carolina, we lost one-third of our tidelands in fifteen years.
When will the individual citizens, the civic the biologist, and the
na Ast vote to preserve the salt marshes of our state? Will w, wait
too long in apathy while a few make their fortImes at the expense of many?"
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References: Rewritten from

1. THE LIFE OF THE 144RSH by Niering McGraw Hill Book Company

2, Audhbon Aid:

A. "The Wonderful World of Salt Marshes"
B. "Life in Freshwater Marshes"

3. THE FlILD APPROACH TO\COASTAL ECOLOGY by Taylor, Beth (Fall Unit,
2 Edition, September 1969 - Carteret County, Beaufort, N. C. 28516)
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SUPPLEMENT # 19

Suggested Questions For The Film "Life Along The Waterway"

1. Did you observe any forms of plant or animal life? (Give an example of each)

2. Was the plant or animal involved in any activity?

3. How did the activity of one animal affect another animal or plant?

4. What non-living things did you observe? (List 3 examples)

5. Did you observe any relationship between living and non-living things?

6. List six natural resources observed?

7. What natural system is being observed?

8. Do you observe changes in the system?
Are these natural or man-made changes?
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2"...0)f.21.7 It. 20

"r?-,ctivity an Activity

Al]. reference ff.): pL- and post-a.2tivity are listed here as some
may need to be r-ue-' -.2re

1. Knott, SEA SHE:LS 0. C-olclen Press

2. Cadbury, FRE:1J W,7 W4.71:3

P 44 - 66 The TIT:t,z1. 'ommunit:i in Swarm s and Marshes (Fresh -water)
P 66 - 71 H,-1-p:ni, ',;i:14.Lif- to Live

P 72 - 90 The ..7,sr.:nit.7 of Rocky Coasts (Salt water life)

P 90 - 108 Th f2,7-11:-.Arr,/ on :;anay Shores and Mud Flats (Salt water life)

3. 0axterlt Coumy 7:77'" PTLLD APPROACH TO COASTAL ECOLOGY, (Fall Unit)
Regional NArine E/21f.r.c, royct. .tent ui and Teacher Suppless.cat

4*

4. Chapman, THE Si:A AP trgionai marine Science Project, Carteret
County

5. Chapman, TTE jEA Y7) Science Project, Carteret
County, p. 1 p. 30 - 3 p.

6. Creative Ed,..lcatr,nal :;ccievr, 5r:CrLOG:: Aut2boa Aid
a. Life in Fre3hslier
b. The Wond,:rftil Wor1,1 of it :IP.:sh,f4/Shomon

7. Dudley, A DAY W.:771 E k ,F7, TkOKOZT S:A3H01:E regional Marine Science Project,
Carteret Court/

8. Farrar, WILD= 0 'Ci-3:AL -,,Z.:171'; rational Wilaife Federation

9. "A Field StOy for a 1t, Water 'Arinth" - '7,7&_!.nt gandout

10. Gray and Cultr-ra, 77-a.nTTCIT TIDEPOOLS Regional Academic Marine
Program; 33E.; Tit11. 7:2

11. Gull Lake Env.ironTA1 P-rojo.ct of iiichigan State University,
BIRD'IsfirRATIC,: 41ajor Flyoa7)

12. Hon and CaepriPn :7.77Y C7 niE SMND Regional Marine Science
Project, Carttr,-.t,Coun.k.:

lq, Humphrey, N,t E'llcAtional Institute p. 29 and 31

14. Kircher, 01JR 7.11te.rtA rrint,rn and Publishers,

15. Lonsdale, AHAS flr? W' 'T' C:R(r.J-17.% ThA Un4..v.trs-.tv of North Carolina Press

16. Linton, Thorns 7., NCT'7;.; COAZTAL Y.:77 MANAGEMENT PROGRAMS Student
Handout (Po-print)
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17. "Marsh Ecology" Slides and Tape: Gull Lake Environmental Education Program

1.8. Mattison, MAN AND HIS RESOURCES Creative Educational Society

19. Mitchell, =TACTICS. Pocket Books, p. 106 111

20. Morgan, WILDLIFE OF LAKES, STREAMS AND MARSHES National Wildlife Federation

21. Niering, THE LIFE OF THE MARSH McGraw - Hill Book Co., p. 9 - 20, p. 49 - 59/
p. 82 - 103, p. 163 - 192

22. Parker, ANIMALS OF THE SEASHORF Harper and Row

23. Penn. dame,Commission, "Marsh and Water Birds "

24, Reid, POND LIFE Golden Press

25. Resources Corporation (Wilmington, N. C.), A PLAN FOR THE NORTH CAROLINA ESTUARY
STUDY COASTAL ZONF

26. Scarf, A TOUR OF MUDFLAT TOWN Pegional Marine Science Project, Carteret County

27. Schwartz, MARINI? FISHES COMMON TO NORTH CAROLINA, North Carolina Department of
Conservation and Development

28, USDI, BUREAU OF SPORT FISHERIES AND .4ILDLIFE PROGPAMS 1970

29. USDI, BUREAU OF SPORT FISHERIES AND WILDLIFE PROGRAMS 1971

30. USDI, DUCK IDENTIFICATION GUIDE

31. USDI, MAN - AN ENDANGERED SPECIT,S p. 50

32, USDI, NATIONAL ESTUARA'NE POLLUTION STUDY: THE FUTURE OF THE NORTH CAROLINA
COASTAL AREA

33. Will, John, ESTUARIES - AMERICA'S MOST VULNERABLE FRONTIER.? National Wildlife
Federation,

34, Zim, BIRDS Golden Press,

35. Zim, FISHES Golden Press.

36. Zim, SEASHORES Golden Press
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Cassette Tapes: The Center for Cassette Studies, Inc. Hollywood, California

1. THE SALT IN OUR BLOOD 28 minutes
2. ECHOES FROM DAVEY JONES LOCKER 27 minutes

Films:

1. LIFE ALONG THE WATERWAY Encyclopedia Britannica 11 minutes

2. SEASHORE LIFE University of North Carolina 10 minutes

3. WILDLIFE BABIES Wildlife Resources Commission 25 minutes

4. WORLD IN A MARSH McGraw - Hill Book Co., Film Department. Rental: $15.00
(OPTIONAL) :330 W. 42nd St. New York, N. Y. 10036)
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(2

North Carolina's Coastal Zone Nansgeslent Program.:

Dr. Thomas : ListsA

Department of Natural and Esonomi: Fesources

June 2, 1972

North Carolina is a state richly endowed with coastal Peso ices, North Carolina

has 2.2 million acres of estuarine lands and waters, The estuarine lands are those

areas where the rivers meet the sea. It has been 3Slcsin through scientific research

these are the most productive areas in the vorYt. They are more productive than

the intensive farm crops such as wheat, corn, augax sue, etc.. This estuarine

productivity is natural productivity. tultivassion or osner man-type activities

are not required to obtain these high productivity values. It has been shown that

approximately 98% of the marine organisms of commercial and sport importance spend

some phase of their life cycle in these estuarine water:. The area serves these

specimens primarily as a nursery or feeding ground, The marsh grasses which cover

the banks and creeks and the low lying areas at Wrightsville Beach, Morehead City

and Nags Head are the main components responsteile for the high productivity in these

areas. Marsh grass at the end of its one-year growing period dies and falls into the

water. There it is converted to a material that is known as detritus. Detritus is the

basic fuel in the estuarine food factory, It is the basis of what we biologists refer

to as the "Food Chain . Detritus serves as the major food item for organisms that are

microscopic in size. Small organisms are preyed upon and eaten by large organisms and

these by yet larger organisms, thus on up the chain until we come to something like

a Blue Marlin or a Speckled Trout. The value of the sport fishing and commercial fish-

ing in our coastal waters is a very important item to the coastal residents. But all

citizens of the state are influenced in some way by the coastal area. Most of the
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citi2ens of the. Ltate, one t.70e or

state. They are drawn there beca,Jse of

because of the unique fishing opportunitie,,

,'),B,tal area cf

"Am, belcr.E

the people of North Carolina. All of tn2 tr,c-t.- 0: -urclIna shcula

interested in its protection and develoymen:, " e-'1,1Arinr. area

7 3

of the North Carolina Coastal Zone c- .Ler parts of tne :ounLly.

It serves as a resting and feeding zpct fe:

three major routes of wate2.

(Ale of the

. tne!r r e of

this country and foreign ccuntri W: n, cy the

ivision cf Commercial an:" Sperls FiEher.e, ',,:r6ed in marshes around

Baldhead Island were recovered in F:rn,ix:_ Ea -ped ba:s tad

in Pamlico Sound were caught off rlymc-.::n 2.

for.:, that the estuariey of Ncrth CaroLn

the Atlantic Seaboard.

For a great number of years the

recent times this has changed. The crange_ ;n1,-

processes that were going on pr.imarily

North Carolina General Assembly.

During that session of the Legislatur,

were passed: (1) The Dredge and Fill L

It ODriou:,.. there-

x tJe of

area4 bit in

to :owueract the desl,ructive

i969 session of tree

x.:.ant pieces of legislation

"..ontrthsive Etuarine. Plan

Act. As a result of the fir.;t pie Gf teen more effectively

controlling coastal land moolf:catiun arKi filling Ir. inc coastal

wetlands of North Carnlina)since the. 19"0, required

that anyone desiring to do dredging and f111,;:4 1r :id014r1:,. of tl7e C.oa:tal
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Counties of North Carolina first obtain a peYml: frc:T -.ne Department. The adminl-

tration of this act was assigned to the Divi,len Lf :,,Dmmercial and Sports Fisheries.

An application is received by the Division "r'..ulated to some eight otner

state agencies. These agencies are, for exam:p1; :A' Department of Administrat:on-

for land ownership questions; The Wildlife Cvmmission - for fresh water

fish and game consideration; Water and Air Re:,o1.4.r,,,, - rt: the water pollution con-

sideration, to name a few. The comments of tries.? are returned to the

Division of Commercial and Sports Fisheries wher.r. L te(,ision is made to grant or

deny a permit application. The main consideratir Fan to whether a permit should

be denied or granted is if the public interest , It has been the gen-

eral policy of the Division upon receipt of a .!1Qn from any of the eight state

agencies to deny the permit and attempt to set up F m.,tfing between the applicant and

the objecting agency in an attempt to resolve 1.ne 1..ffcrenzes that exist. If this

cannot be resolved there is contained in the :s.dguage which calls into being

a Review Board. This Review Board is composed member. The applicant pre-

sents his case to the Review Board, the Departmez ; ,-,;;rents its case to the Review

Board, the Review Board is empowered by the sta-t.t 1, ,((turn the decision of the

Department, modify the decision of the Departmer., or uphold the decision. To date,

three presentations have been made before the Re-,:e Board. Iwo of the decisions of

the Department were upheld and the third case been decided to de,

The second piece of legislation that I refe::c:d .to, The Comprehensive Estuarine

Plan, was enacted by the 1969 session of the 6cnea:. Anemtly. The legislation

required that the Commissioner of Commercial aro Spc ,,s Fisheries develop a compre-

hensive and enforceable plan for the estuarine =re on the coast. The legislation

requires that a final report be submitted to the tywernor the first day of January,
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1973 for submielon to the 1P73 session of the General Assembly for their considera-

.ion and enafAment of any legislation that may be proposed. Through contracts with

consulting, firm=, Inro:,gn resources inventories, land use surveys by departmental and

other state Atren7y personnel, we have developed a document which we have entitled "A

Plan for North Estuaries', We have developed a pilot plan for New Hanover

County to she;, tnt land type, location of industries, the valuable fish and wildlife

resources area6 the critical area (the areas around inlets and the important marsh

areas which serve- as nursery grounds for so many of our important marine organisms,

shrimp, crabs, tr;; r y flounder and other species of this type). Many of you are

aware of the unpre,:edented action taken by the CurrituCk County Board of Commissioners

recently, in which they dsclared an eight month moratorium for any further development

in the Cuter Baak.,. .Fot 5,11 the future times, the development of this invaluable

resource located in, that county. It is in essence an opportunity to it back for

a brief moment -.3.nd tetter chart the direction the development will take on the

Outer Banks in :urrit!;ck County. In my opinion, this is a very wise move. We

hope that the materials that we will produce in the comprehensive plan will serve in

a similar manner to guide development on the coastal area of North Carolina. In

addition to the documents I have described, we have formed a 35 member Blue Ribbon

Committee. The ..omrillttee is composed of conservationists, developers, state, federal

and municipal agency prTsonnel. It is in essence the full spectrum of the people

who are involved i.nd interested in the coastal area of our state. We have held a

number of meeting bald r22veloped a set of goals, policies, and objectives for the

state. We have poposed several mechanisms that would hopefully serve to reduce

the red tape involved in obtaining the permits required by governmental regulations.

As a result of these meetings we have provided to each member of the General Assembly

a resume of our activiti-1, and attempted to explain some of the objectives we have
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in mind and the benefits that could be derived from the plan.

The activities in regards to dredge and fill operations and the comprehensive

Estuarine Plan for the state come at a very crucial time. There is pending in the

U. S. Congress a bill whir's as passed the Senate (5-507). This bill requires that

the state develop essentially the same type of plan and controls on activities in

the coastal area of the state, suer, as we have done here in North Carolina. This

bill has been forwarded to the house. A somewhat similar bill has been enacted by

the House; therefore, it remains for a joint House/Senate Committee to iron out the

differences between the two bills. If this t:an be done, and apparently it will be

in very near future, this legislation could be enacted possibily within the next

session of the Congress. If this is done, we will find that North Carolina is in

a position of leadership in the process of developing a wise, useful plan for its

Coastal Zone. .;:n administering The Coastal Management Program that has been assigned

my Division, we have attempted to develop a system wherein we can provide a greater

service to the citizens. In attempting to serve in this consulting capacity, we

try in every way possible to establish cortact with the person in the formative

stages of the development of the applicati a. We feel that this gives us a better,

opportunity to advise as to those portions of the application which are acceptable

under the guidelines of the state, those portions of the project which are negot-

iable, and those portions of tae project which most probably will be denied. By

working with the applicant, by the time the official application is madeomany of

the serious problems have been overcome and the permit can be handled in a n expedient

manner. One of the main objectives that we have in this program is in the form

of a stated policy that productive marshlands, particularly the grass that I referred

to will not be destroyed. Major modifications involving areas of this type are not
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permitted. Limited modification or alteration is one of the negotiable areas that

referred to earlier. This probably is something that is of importance to you

as land appraisers. In a situation where you are called upon to appraise coastal

land with highland and marshland involved A would be my strong recommendation that

these two types of land be considered separately. The high ground is developable

under the terms of the regulations and laws of the various governmental agencies,

but below the high tide mark is an area that will be maintained in its natural

state. It is my understanding that an appraiser views a piece of land, using as

a yardstick, the highest and best use concept or riot. My recommendation is a

matter to be debated, but it is limited to the use)primarily.oas a visual aminity

to the area. In addition, it produces the marine organisms and water fowl that

most of the people who frequent the coast go there to enjoy. Until the state Dredge

and Fill Law is amended or repealed and until the 18w1 River and Habor Act of The

Federal Congress is amended or repeal'., there is statutory authority to maintain

these areas in their natural state.
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Test - Salt Water Marshes

Name:

Period

78

Dette

Answer on notebook paper.

Multiple choice:

1. One of North Carolina's most valuable and vulnerable natural resources is a marsh.

a. True b. False

2. A marsh is just a grassy coastal area which has no wildlife at all.

a. True b. False

3. Geologically marshes are very young. a. True b. False

4. A marsh is an example of an ecosystem. a. True b. False

5. One of the four main dangers to marshes is dredging, filling or draining of

the marsh. a. True b. False

6. Many ecologist describe marshes as

a. was elands,

b. nursery areas for most commercial and sports fish and other marine organisms.

c. being very young ge-logically and therefore not really important.

d. being areas whicl, man should destroy because they are only breeding grounds
for mosquitoes.

7. Salt marshes are being destroyed. a. True b. False

8. Phytoplankton E...e important becGse:

a. they provide shelter for over 80% of the marsh organisms.

b. they are responsible for 70% of the world's photosynthesis.

c. they help. keep the amount of salt in the water at certain levels,

d. none of these.
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Man affects marshes by:

a. pouring too much raw sewage into rivers.

b. overfeeding or fertilizing the water which causes the algae to grow too rapidly.

c. dumping pesticides and industrial wastes into the water that poison plants
and animals.

d. all of these

10. Twenty-three percent of 0.1 our (U. S.) estuaries have been changed by man.

a. True b. False

11. The most common boundary between the sea and land is either a sandy beach, a
rocky shore, or a

12.

are several organisms which live in the quiet protective waters of the marsh.

13. An is a system in which living and non-living factors
work togeth-

14. According to Eugene Odum, the is the most naturally fertile
area of the earth.

15. Another term for non-living is

16. The term biotic means

17. are the tiny microscopic plant life'
found in marshes.

18. The typical marsh bottom is mostly

19. Define estuary:

20. are tiny aquatic animals which serve as food for
other marsh organisms.
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Short Answer:

21-23. List three non-living factors found in a marsh.

24-26. List three biotic factors found in a marsh.

27. Briefly explain why you find living and non-living factors in a marsh.

28. How are you affected by the destruction of salt marshes? (Be specific)

29. List one thing being done to save marshes.

Word Scramble:

30. (ctibio) - living

31. (sstmcoeey) - living and non-living things working together.

32. (trulaan sorrecues) - those things nature has given us to use for our well-being.

33. (csreonvtanio) management, including the use and preservation of natural

resources for the well-being of man, taking into account the total environnerb.

34. (hsmra) - that special area where fresh and salt water meet forming a grassy

area alive with different types of plants and animals.



1. A True

2. B

3. B

4. A

5. A

6. B

7. A

8. B

9. D

10. A True

11. Marsh

12. Several marine organisms

13. Ecosystem

14. Marsh

15. Abiotic

16. Living

17. Phytoplankton or algae

18. Mud-sand (silt)

19. An area where salt and fresh water meet

20. Zooplankton (diatoms)
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Key To Test

False

False

True

True

Nursery areas for most commercial and sports fish and other marine organisms

True

They are responsible for 70% of the world's photosynthesis

All of these

(3)

21. 3 non-living factors
22.

11

23.
11

24. 3 biotic glctors
25.

11

26.
It

27. Why you find - to maintain

balance of nature

28. Economically -many marine organ-
isms in marsh-tfood

29. Education; wildlife refuges built

30. Biotic

31. Ecosystem

32. Nal,ural resources

33. Conservation

34. Marsh
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Te-,1r,'Ier's References

THT, FIELD APPROACH TO COASTAL ECOLOGY (Fall Unit)/Taylor, Beth
Teacher's Supplement

Regional Marine Science Project
Carteret County

2. THE SEA AND irs 1,.;UTOARIES/Chapman

Teacher's Supplement

Regional Marine Science Project
Carteret County

3. SCIENCE ACTIV7TrES (Jan., Feb., March, 1972)
"Water Pollution" Part 1 Background P. 41 - 45
"Water Pollution" Part 2 Field Work P. 26 - 29
"Water Pollution" - Part 3 - Physical Aspects P. 30 - 35

4 ROWBOAT OCEANOGRAPHY/Hon, Will(Reprint)
National Science Teachers Association
1201 16th Street, N, W.
Washington, D. C.
(Reprint - The Science Teacher, Vol. 38, #1, January 1971)

5. AN INTRODUCTION TO THE COLLECTION, PRESERVATION, AND IDENTIFICATION OF MARINE
ORGANISMS/Gray
Regional Academic Marine Program
ESEA Title III

Kittery, N. C.

6 THE COLLECTION AND PRESERVATION CI MARINE ALGAE/Gray
Regional Academic Marine Program
ESEA Title III
Kittery, N. C.

7. FIELD GUIDE TO BEACHES/Hoyt
ESCP Pamphlet Series PS -7



".7,1LT MARSNES--ONE 'DP NORTH CAROLIAik'S MOST.VAIWIL AZD
RESOURCES

INTRODUCTION TO ACTIVITY

Field Study of a Salt W.ter Marsh

TIME: The amount of time depends on tile site visited, the location, and the
complexity of the study um'ertaken.

INTRODUCTION:

This section strives to dTelo,p not on1:1 awazeness of -;r:e environment, '7,ut also

active involvement in the environment. By experiencing first hand T/Lat they

have studied in the classroom, the students will be allowed the opportuni:;y to

correlate facts with actual situatiOns. Active involvement in a field study will

stimulate interest and participation in other environmental areas.

MATE:RIAIS:

binoculars - 2 pairs
pencil and paper
seine (at least 3 -!#) students can share

plastic bags (15 qt bals/group)
spade or trowel (at least 5)
yard stick - 3
test kits - di solvers oxygen, carbon

621inity
post to make stations
coffee cans (9)
long tray or dishpan (4)
grappling bar or rake (3-4)
large test tube (9)

hand lens or magnifying glass (4-5)
buckets (plastic) at least 4
''shovel at least 3)
seines (1 set)
,hermomete- - 9
pH paper
tape (scotch)
-plankton net (9)
12 ruler (9)
water sample bottle (9)
secChi disk (3-4)
bag lunch
any available field guide
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What nlra

4. Does nctirsal-ly f:GM InE- head cf tba
war:.: -tre

These four --an-'Le. The spez: f c t

create to suet are infinite ?7 aeigning fc.4.r or vs c:;dents
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i Pan.r.

A :alt mas1.7 field 43W A By ro.:;

what salt marsh is an.:. ohy ire :o

think we should nave a (f a

to te.si, Me "...ny

You know the facts, trot nol man: f ecr been in .atAr mar$1

It's mess-yr% A 47 outside acs exteriencin

your Environment aad its Re;,-o,Jr_ei. Breathing clean air , . well

breathing at letst, You'll Uso qiscovtr that a mar itself i. an Ahvironment

many interrelated and interJepeadent catkz:t1 Wha. t aTe some of the

natural resources of a maxs.:

You also find that marshek are made, of many different tapes of animals, Name threA

animals an,1 4:rree -.)lants you maaht find :....n the marsh we

" !,,

Now mu be the artist arJ h of tbe animals and tne rlant

or, ~..mrallea IgNINVONNWWWWP
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Just wi-re is this marsh located we are going to st.10.y:: (It's located at Mor,211ne.
gorth Carolina. *Beaufort)

What will we/do on the field study? First get a copy of he

Field Study Guide. Read it carefully:

F Ka.0

Make yo -o- equinment!

Learn how to use the test Ritz:

L be certain,

The trip will be fun

youx fleia guide one M3re

As:: your teacher \\615)
if you're still not clearqe
on certain thirgs:

you are prepared
yoy have your equipment

and you want to laarn about r zuy, vet im,rtant nit'ArAl re:7)4rca5,



JDE: S1,L: :ARCLOA'S MOST VAIUABLE AND
E.

F,tf-r.ncf. r Ira.nsect Svady

The foildwirg a .A.L-fr:0 of a fr., -rrtnsect
Infornoc:ion e;!c!,

A. Supratio61.

E. Salt Barren

C. Intertidal zri,.

D. Upper incerti-Iiid

E. Lower antertil ZO.Ce'

F, Subtidal zone

In the drier :.1.rpniT.111.1. 7crp- I'Lartt

are commonly founa

ation. The salt ,csdgral

generally dominan-. :7c :carer

Tides

scene with sea 17:-.11den

rod and sea myrtle, At.: Vea.;_ t7x4tr..z. ts floodea

and shrubs. The sa:' brren x

...-portion of the int.f-fi 4titr:,,, flooded
\

only twice a montr tImei carinE,

J

r-
i--
/-

Above th,

tides

(Upper)

barren Tides
flooded

exceptionally nigh

se:Unity content-6f t. eig;r1

ani in some areas wcnbit: pp-out n. The

result is a path Ii-

in the higher reache6 c tylmcml"

marsh, qlassi4ort

I------.
Belw wale ub

Tice flood
(J.ower)

11



grow on ci''.her side of the barren and frequently on raised areas r',F!

itself. A few stunted individuals cf salt marsn cor. grass will gene ailly fel.-:-

.Ln this area.

The intertidal zone is subdivided Into the upper and lower intertidal zone%

La the upper intertidal zones as a result of poor drainage and infrequent f.i ti rg

conditions are apt to be quite salty. The salt marsh cordgrass in tnis area is snor-

5-8 inches, and is usually found in. association witn the dainty sea iavender, glas-

wort, and the widely distributed spike grass. The lower intertidal zone is flooded

with each high tide so less salt accumulates in the substrate. A.:, a regUt the

salt marsh cordgrass grows tall and thick. The height of the tordgrass seems to *na

directly related to water availability and indirectly to elevation, drainage, and

iron content in the substrate and salinity. The needle rush is found in the dric!'

areas of the intertidal zone. It may be found growing on raised mounds in the ?mei

intertidal zone or far back into the marsh where it is reached infrequently by tidal

waters. Large strands of needle rush are evident in marshes which flood irregularly.

The subtidal zone is covered by tidal waters at all times. Various large

attaching algae seaweeds are present as yell as phytoplankton and zooplankton. Eel

grass, a flowering plant, grows in aumpe alonzz ,hgt bottom .n the Close

inspection of the eel grass beds will frequently reveal scallops and burrowing

anemones.
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What

I.

2.

3.

4,

, 5,

6,

7.

8,

9.

10.

of Pint i

ratidal Zone :17o/e ';he :lees

you will 4::ná.

Plants

Ana ;,nimal in

or '4ate)

1.

4,

a Marsh

Arirtal2
nlackneedle rus.n

seaside gol',enrod

spike grass

salt meadow --.:origrat;A

sea ox-eye

COttOA bash

marsh tlaer

wax myrtle

yaupon

red cedar

bi,ds

r(ylet:g

marsn zhail (Melampus)

B. Salt Barren (no plans in most saille areas) (flooded only twice a month

Plants Animals
1, salt marsh 1. mua fiddler

2, glasswort

3, spike grass

C. Intertidal Zont,

D. Upper intertit:..al tone (salty)

said fiddler

Plants A4mAls
1, salt marsh rtor-',::rass (snort) 1, marsh crab

2. glasswort

3. sea lavender

4, spike grass

5. blackne6ale ru,,h

2, mad fdier

srad fiddler

neriwankle (Litterina)

', fish F
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Supplement # 26 (Cont.)

E. Lower intertidal zone (Less salty)

Plants Animals

1. salt marsh coldgrass 1. oyster

2. mud algae 2. blue crab

3. mud snail or basket snail (Ilass:1--

F. Subtidal Zone (Covered et all times)

Plan

L mud fiddler

5. sand fiddler

6. periwinkle

7. ribbed mussel

8. horseshoe or king crab

9. fishes

10. marine worms

ts Animals

1. eel grass 1. oyster

2. algae seaweed

3. plankton

2. blue crab

3. mud snail

. mottled dog whelk

5. fishes

6. marine worms
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SUPPLEMENT # 27

Schedule For Field Study

Leave Washington 8:20 A. N,' Arrive at Beaufort 10:10

Field Study (Part I) 10:25 - 11:30 A. M.

Field Study (Part II) 11:40 12:40 P. M..

Lunch 1:00 - 1:40 P. M.

Leave Morehead 1:50 P. M. Arrive in Washington 3:00 or 3:30 P. M.

(This time is enough for one field study of one marsh; additional time

is necessary for a comparative study,)



STENCIL

TE4.,MEH 57j-E=LEmENT # 2:

Student :7,,11.a.F.- F: -2.1i Study of a Salt Mar:t

MAP OF THE AREA

Things to do: Part I

1. Station number: conditions:

2. Physical description of your colie:t:Lig ,,tatlon (make a drawing with labels)

A. Is your area coverei by oa,er :,ctne, all) of the time?

B. How many differen: -,7pes of Ara foand in your area? Only one group
member take samples.

SAMPLE #1 NAME



SAMPLE #2

SAMPLE #3

NAmE

NAME

(Place other samples on notebook paper and attach)

C. How is each plant physically adapted to the conditions of the area?

Sample # or Name

1.

2.

3.
4.

5.

6.

Adaptation

D. What animals do you observe in your area? (Make a drawing or identify).

E. Does the animal show any special adaptations for this area? If so, what?

Animal

1.

2.

3.
4.

5.

6.

F. Sediment sample.
How to take sample.
What to do: Examine
record observations;
over sample; rccord

Adaptition

Scoop up with a coffee can.
sample and record observation; smell of the sample
place sample in soil sieves, pour bucket of water
kind and amounts collected.

(2)



"An'Er7st-ion

Dbservatlont

96

Data colle.ned,

G. List three llmitlno fa:A=5 in yo.x.- area? What evidence is present to
prove thsc are

H. Describe any unus.?.1 ,.oLdi7io,.. or feature in your area. Why does it
exist?

I. Review olz aata. 2"repare an opi:lion of why the particular conditions
observA en s} within your sta7.on or area.

J. Group meeting to listen to aad Question opinions.

Things to do: Part il

3. Station number

4. Plankton Sample (note diagram: Supplement II)
How to take sample: D7a). the plInktor_ net through the open water several
times (about 2 minutez). Tu,m wrong side out over dishpan and rinse by
pouring a bucket of T4ater ovor it. Store total collection in a labeled
plastic bag.
What to do: First r2xemine the sample with a hand lens. Next examine
under a microscope in the lab. Make a drawing of things observed.
Identify as many as pos:711c.

5. Collect with seine or bottom net (not,1 diagram: Supplement II)
How to take sample: Do not draw the seine or bottom net through an area
of water that has been disturbed. Also it improves efficiency if the nets
are dragged along the bottom without any lifting until shore is reached.



Set ";:e n-- tree our feet deep. Face
the --bo:n 7..07C your inaIde hand holding the top seine
lir., and '_af 7,31-2.:Lg the bottom seine line, which is drawn
under your _tr;ee: i,eep -r s, bottom down. In the crucial
maneuver the net is pulled zlintly ahead of the

ther 1- :e and the net is lifted like a sneer.
rrom tne wP.tPr

What t.o :Aercil; if y.o,; csnrct. identify). count, measure,
and revrn craaism.s f:.ellected In the seine.

OK-11141SM

a.

b.

c.

d.

e.

Er,rriEr? TRIVZ-74

6. Collect with gre:1,p.1:., ito sollest aquatic plants and the large
number oc tha- to TA:a:is note eiagram: Supplement II).
How to take ,sa.m-le: F.11 :::ton r-lke along bo. tcli, Store total collection in
a labeled pldz.tle bpg:.
What to e.o: In Ole llb, 'n a large. tray and drain off excess
water, while belr,g 13 los e any of the organisms. As the material
dries, the aql.la:_s or7i,.r.-FTL v11]. come cradling out of hidini.-!: for easy identi-
fication.

Orgar 1 ",17, (!e, 3

a.

b.

c.

d.

e.

7. Sealment
How to take sae L:
What to do; Sme11
observation:

Record kind and %%MG

a. Observatioa

b. Observation:

c. Data. Colls.cte:

coffee
of ,,n -374.mple. Record observation. Examine sample and record

in .50.11 seiven, Pow* bucket of water over sample.

8. Water Sample: note .:25tc:A.m: (2uppiement
How to take tamnle: TIr:t rin.o out sample bottle. with water.
cork in place) to tr^,,.-fall through water. Stop bottle with a
sampling depth.
What to do.: Take on lt 1 foot or greater depth.
following test on 4-le stple, Record depth sample taken

Depth

Allow bottle (with
jerking motion at

Conduct the
at.
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A. Disso_ve.d ox7gen. e test -Kit, Cccaact immediately after taking water
sample, Reading:

13. Temperature f.olc -:%f.rmometer in for several minutes before reading

C. CO? (.1rbon c:o:cle) - uQt. 7.est kit

D. - .telit All

E. pH - Te.k- x a:cp- t let rm down a strip of pH paper.
pH

F. Color - Fill te:t, -c 427-: er and hold over a white surface.
View from Ae to?. Recor,

Observation:

h, Light penetrtton .z.eLchi uisk ( me diagram: Supplement II)
How to do the test, c!7sc in ,,ater. Depth at which disc goes out of
sight is reoru,a 7ie di:t is r0.1::eri and depth *A which re- appears is

recorded.. An .vez:.r. of 7_0o Tz-Silflo'i, is taken to get a final reading.

1st reading

2nd reading

3rd reading

I. Questions
- As best you car" aels;:rfoe the crvypes of pollution which may or are
entering themarz,

- Is there evia,mr_P to 2no%, 4..nat pollution is rresent? (You may need to look
and walk asounj)

- Haw has man braugllt changt lo tae !,-.rea and what are the effects? (Cite
specific exampIL-. ;

- If pollution plAzen: 4111.a crganibm would you consider most
tolerant and ito.:1. tolerant of pollution;

MOST TOLERANT LEAST TOLERANT
1.

2, 2,

4.

5. 5,
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- hat narticula'r problem could pollution cause within the marsh and to
other areas in the state?

- Could the uollation cause any 'anger to the people in the area? In other
areas? (Cite specific ttlrests. cr dangers)

J. What natural rez-;(rxrce: do :'ou M.E1 in this area?

K. Would you classify a ma ;a xene.mble or non-renewable natural resource?
Why or why not?

L. Why is this salt mart: e:ologicaily and economically important not only to
citizens of Beaufort, North but to all citizens of North Carolina?
(Be specific)

M. Comparative Study. Part
Follow the same procedure for the ;,tudy of the second marsh. Use notebook
paper when necessary, Remember we are making a comparison of the two marshes
studied.

(6)



Equipment wh!.ch ea.': 5e made

1. Plankton Yet

100

1.
QT12.10

1 Ac-ktQ,

%.)t

2. Seine or bottom nei

STCAAS

3. Bottom rake

,/4/ k)%.

kjt

(X4,ciro,4,LL.

is 7



Supple...7

4. Water Semi-,.

5, Secc...ha.

13

C...., k VZ-A

1-A
i4

47 o 15
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erne
idt sections.

ions white and
one-foot

,.LE out -3.1.de
eoul clistant

the
-; ;. c.dre--10C, u ow line

t,c L.e have
I i_t . Weights on

410 hol_p the disc
ant f-ate,
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POST-ACTIVITY PLANS

UNIT III: SALT WATER MARSHES- ONE OF NORTH CAROLINA'S MOST VALUABLE AND VULNERABLE
. RESOURCES

TIME; 3 - 4 periods

I. EVAIVATION INTRODUCTION

Having had time to think over the field trip happenings, the students will

doubtlessly have questions. The demand a follyw-up evaluation. The purpose

is to take a verbal, black-board walk-through of what was done in the field.

Again, the secret of makinJ this a good learning experience is skillful

questioning: tell little, but a.lk much. When you ask a question of a student

and receive his answer, tnen ask nim how he knowi.

After the trip the students should nave a better grasp of some valuable

ideas. You can evaluate the extent of their learning in follow-up discussions.

II. FOLLOW-UP DISCUSSION

A. Students complete lab work

B. Review student data collected on field trip study

C. Discussion questions to stimulate thinking:

1 Why is photosynthesis basic to the marsh?

2. Does the animal life vary noticeably from the head of the marsh down
toward the mouth?

3. What energy cycles occur in the marsh?

4. Using the salt marsh as an example discuss the concept of ecosystem.

5. Why is plankton so ;:miportant in a marine ecosystem? Why are the waters
around the marsh rich in plankton?

6. Discuss the economic value of the marsh.



1C3

Post-Act5 Pl ns (cont.),

7. List and discul T. the goYernmeht t-:encies tIlat are concerned with the use
of natural resources,

HOMEWORK:

8. Conduct a p'i :ilc Ask those iaterviewed if they think a
marsh (a) is an eyesore: ,.16t "is"; (c) is beneficial. Why do they --

think so

III. Test A Introduction

Two different tests 7711e valv in difficulty so that they are adapted
to the different capabilities of students. E''eevirage students to write organized,
specific answers; not vacoe or emotional answers:

NINE DATE

Directions:

1. Answer on notebook paper.
2. Use a cover she-!t.

3. Give specific, detailed arswArs.
4. Share your knowledge of marshes with me.

5. The question should be answered in at least one page, if not more.

Test A (Part I):

Choose one of the following are anewer

#1 Imagine the marsh you visited scheduled to be completely walled off and
filled with dirt for e lar,7e construction project. Which would you rather
have, the original marsh or each of these alternatives:

a. weed field

b. corn field

c. waterfront recreation park

d. industrial plant

State your reasons for your choice!
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Post-Actiity Plan (Cont.)

#2 You have just been appointed to the Office of Natural and Economic Resources.

Your first job is to prepare and present a paper to the people of Washington on

the following topic: Salt 'Marshes--Our Most Valuable and Most Vulnerable Natural

Resources.

#3 The marsh we visited was polluted. (a) How do you think the marsh became polluted

and why? (b) What affect will the loss of this mqsh have on the people of North

Carolina (directly or indirectly) (c) Why is it so important that marshes can be

conserved? (Be specific) Share with me all the knowledge you have of marshes.

(d) What are three things you and I (all people in North Carolina) can do to

conserve our marshes?

Test A (Part II)

Words: Compare and contrast (Tell how these are alike or different)

l. a marshland and a wasteland

2. biotic and abiotic

3. ecosystem and a marsh

4. phytoplankton and zooplankton

5. oyster and fiddler crab



4.1; Ic;,t B Mar: r.'

Name:

1Cc,

Salt marshes: Along the coast of North Carolina are areas celled salt marshes,

most of which are r. -re then a thousand years &1d. "Some ecologist refer to marshes

as the kidneys of the locel system." During a drive along the outer banks, Atianti.:

Beach, nr any other coastal area in North Carolina one will observe marshes being used

for garbage dumps or being filled in to get land for industrial nlants or for housing

developments.

1. If an ecological system such as a marsh, survives for a long time, what does

that suggest about its importance?

71111tir.mEat- 7111.M.1{

2. Why are salt marshes present along our coast'?

3. Which would you rather have in a certain area of our coas+, and uhy? Select

only one.

a. salt marsh

WOMEN:MI.

......aa

b. a housing development

c. a boat marine
MEC MIIMMOIMMVEINOI.

11...mils===mliammmolwami....m.1MIM.Inwl

4. Do you think people should use marshes as garbage dumps and fill them in for
land development? (Why or why not) Use back of this sheet.

5. If every salt marsh in North Carolina were filled in for development what
affect, if any, would this have on you and your quality of living. Be specific:
Use back of sheet for answer.



TEE CONSERVATION NORTH CAROLINA'S NATURAL RESOURCES

Unit IV: Conserve.tion

Pre - Activity 1 5 periods

Preekctivit:y II 3 perio5s

Activity F, periods

PostActivity 2 periods
18 perecde

Films:

Pre-Activity: 1. "The Prairie 'Killers" )0 minutes
NSC--1-n0; Audio-Visual Center Indiana University
Rental: $11.50 Seheduled dates or

2. 'The Persistent Seed" 15 minutes 422;
(Wildlife Resource Commission) Free
Schedule (3ate5 or

3. "Ccnservaeion and Balance" 18 minutes Free
(Wildlife Reeource Commission)
Schedule dates or

Activity: 1. "The Whooping Crane" 15 minutes
(Wildlife Resource Commission) Free
Schedule de,tes or

2, "Man's Effect, on the Environment" 132 minutes

(EFA Education Media) Rental $10.00
Schedule dates or

3. "We Share This Land" 16 minutes
(Wildlife Resource Commission) Free
Schedule dates or



TO THE TEACHER

Teacher Supplements - Unit IV

Pre-Activity

#31 "The Prairie Killers`"

#32 Discovering Your Environment

#33 Recommendations Made to Principal

#34 Individual Environmental Tips

#35 What the Individual Can Do

Activity

#36 Bibliography to Activity

#37 Outline of Conservation Movements

#38 Student Worksheet and Key

#39 Quiz
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COURSE: CONSERVATION OF NORTH CAROLINA'S NATURAL RESOURCES

UNIT IV PLAN

MITT IV TITLE: Conservation

TIME: 18-20 Periods

PURPOSE OR OBJECTIVE:

For students to become knowledgeable and concerned about their local and state

environments, and what actions can be taken to maintain quality environments. To

recognize that conservation involves the total environment in one.way or another.

ABSTRACT.

This particular unit is one of great flexibility. It must be because of the activity

that the students will take part in. Perhaps the underlying theme for this unit is

"Conservation: To Keep North Carolina Habitable'
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PRE ACTIVITY PLANS

UNIT IV.

TIME: 8 periods

Part I. Environmental Awareness

Time: 5-7 periods

INTRODUCTION:

The students are to engage in several rreactivities that will increase their

environmental awareness. With this increased awareness the students should be

more receptive to knowledge pertaining to maintenance or conservation of the

natural resources within the environment.

These pre-activities will also allow for observation of students' present

attitudes toward the environment and the natural resources.

OUTLINE:

1. 1 period: Set up three activity stations for students. Students begin work on

activities. Film: "The Prairie Killers" 30 minutes ( Supplement #31)

2. 2-4 periods: Students work on three activities; discuss and present to the class.

3. 1 period: Film--"The Persistent Seed" 15 minutes #22 (The destructive

influence of man on the environment)

Homework: Students plan poll of the general public (including family and friends)

which they will conduct; students should plan questions (3-4) which will reveal the

person's awareness and ideas concerning natural resources and the use of these re-

sources.

4. 1 period: Film: "Cmservation and Balance" #95 18 minutes (Importance of

conservation)



PRE-ACTIVITY

TO THE TEACHER: The foll-yving la the student information required for each of the
3 statiaris whi,::h are to 4,e set up the first day of the pre-activity.

The informotion can be written on notebook paper and taped to the
tab:es or deaks to designate the three stations. It is helvful to

have at leas{. two of the cDneepts an:

reinforce them.

STATION #1

Direction: For each concept you are to erloose one activity do.

Concept #1: Man is totally riem-,:ndent upon nis environment.,:opy ',ie. concept)

Activity 1: (a) The year is 1r-Q9., it has been announced that certain natural

resources in North Carolina and the United Status have been ex-

hausted and tnat ?very citizen must begin to live without many

of the conveniences he naw has. List 10 conveniences you could

live without beginning tomorrow morning.

Activity 2: (a) interpret and discuss thin statement: "All Flesh is Grass"

This may be done in small groups or you may write a paper..

Activity 3: (a) Very shortly we will be going on a camping trip into a

wilderness area, 'You are to plan this trip by listing every

item you will need to take. lou must justify 'why you must

take eacI item, (Don't forget you'll have to carry all items on

your bacx,)



STATION 4'2

Directions: Same as for Concept #1

-2oncent #2 Man is a hart of the environment and not segregated from it. (Copy the

Activity 1: (a) Suggest reasons (et 4.east 5-6) why on a very hot humid day

in a large city business district it may be difficult to breathe.

Act::.vity 2: (a) Paper-nrepare and nresent a paper on the for_owing question:

"Does man have the right to alter the natural envinsnment?

Activity 3: (a) Go into the schoolyard and list all the things you see that are

man's affects on nature. Which ones are really unnecessary?

STATION#

Directions: Select one of the 2 activities for homework.

Activity 1: (a) Prepare a collage that you think best represents your own inter-

pretation of the following statement: "Man is a part of his environment and not

separate from it". (You cannot use ney or unused construction paper as backing for

the collage.)

Activity 2: (a) Draw a picture, make a collage or dramatically present your own

interpretation of a person's responsibility to the environment and the natural

resources in it.

(Allow students to use bibliography for activity if necessary) (Supplement #36)
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PRE-AL r:VIM' PLANS

uNrr l MnbervIltion

:art II, Indivi.aual Action - What : can do'

TIME: 3 periods

1 period: "Discovering lc,- :-..,ironment" (Student handout)--Take the claw* outside

or walk down the block to allow the students the opportunity to make

necessary observations. tIOTE: Supplement

1 period: Discuss student observations made at school and at home. Compile recom-

mendations to be made te the principal. (NOTE: Supplement #33 Possible

Recommtmdations)

Discus:, activities the students are doing at home.

Student nandoutz;

1. "Indi-;idual EnTircnmental Tips" (NOTE: Supplement. #54)

2, Nhst the Individual Can Do" (NOTE: Supplement #35)

1 period: Reading (his could be homework assignment)

1, ENTRYMN'S GUIDE TO ECOLOGICAL LIVING/Cailliet (S103)

2, ENVIRONMENIP.L,CRISTS/National Educatim Association (s4o9)

3 A PRIMER OR PECPLE WHO CARE/Scope (5443)



"2-.,ac1-..er Supplements

(3e'erence:)

Unit TV

7ilm:#118 'The 3., minutes
NSC 1230 Renttlf t11. 7C'

A.;dio-Vlsaal Centei.; IndaLe 3loomington, indiar.a Ac )1

Notes: Before the whito car thc Cireat -1c.ins were inhdbied Indians,
:puffalo and prairie dogs .:117.::2 mon cle'med the land, disp'_ricee, th':. Indians

end virtually fnnihilatTO tn.? luffalo. Now, ranchers, displeased tha',, coyotes ma:,
sheep and that prai,ie dog:7 est grass are upsetting the r=-belance y killin,

these animals--a 2rairxe ri:7 is a -ritr,- lin in p:ains life.

#32 Disooverin:-, v-ur F.nvironmc.lt ',t1r41 SS '4U.;;C-'"

''Testnerin-. of Act_or
Modern man :::, the grente7'; Toducer the 1:orld has ever kn-,-;:n. The more he

7)roduces to cons...age, the fc there :, to dispose of. Thus, tra. real problem is
at tc. do with the ,ro-",;..c-s he cann2t t)tally corsumc, or use for further production

.7.2 goods. Mark's .1":rst -.:,:m7Latior, in many instances is to tilro:' down the unconsumed
product in the first pla,:r, wailable tn him and wallc. away. This accounts for much
of the litter you find in n--:.:_ous places.

Using this list, t:11.1 ey the school (7.r,Dund and school to find uncon-
.lzumed products which cannot Le used for further production and .thich are left to
on the ground; also identify those oects or areas which need attention or ,c

because of wetheir ii becapr of man's lac]. of proper a,:tion.

Litter Objets
ITEM

Broken glass

Cans

Cigarette/czar butts

Paper

Matches

Plastic materiels

Lr

111:

1 ..gl

WlatherilL- or Man's Lac::

of Proiler Action

AREA SIX:07,:aTIM CORRECTIVE PR0CEDU517

?hal hr.1 er!

Car an b:1 ruts

Soil erosion area

Octs needing paint

Craina47,e orobl en

Lack of crass cover

Milk cartons Dcca:.ing mater .Cis

cauing odors

(Remaining portion cf nn followin3

.171.

ea...yeNOwaywo

xyla/



6um Paid car47 ;krappe-,,,

17,ottle:,

Ashes from ECaocl
incinerato7

rcau,

,,T,Elqqant

'Next ST,sp

Weatnerlig
of Proper Action

'0PliaTTVE

1. Whel, can you -tn-; 1.v root o to cIea n 'in, litter

from tne groun :. an-. to pm.,-ni fc-tr.er littering?

List somc t ts and teacner: can present to ine
school e.mir:_tr:t; Qre-ent olviects from
being affectea t rr lack of action.

1i!;1ng tne lizT o1 r o, of problems created by leaTr,ering or man'r
of prorer ,-7vey of tne area arouno your home, Not

tr.s kind and quar2:7.y o/ 11-ter. m_1'.1 nentify objet.J.s needinl .fl-lintendn(e or
repair. After ta rs probm, in your home nvironmr e o Lhree,

of the problem yo.., 'an Improve that t,11:Inc2r,..,

03 Recommendaticim Had., 73

rPcommeniations for iryprollng tne of our roo1 ,:r.e-roamPni

1. More tra:r.h arr. needed at the r,orm, ena of thegymi
2, Localize 11-1.rh)ns areAt

Suggttion- tric' the site and bghlry.: autiitorium

'6.7.ner the ;.ndurtrial Arts Cull:lint: put gravel
jr. ,,n' ;_ng area bv the auditorium

Rope off the !:ou".r, cisn;, of the south builOzng (only the area p:st
at tne door..,) aril

4, Pope off the f'ron of :,outta building
5. Move south bu?..L1r.r h 1 the froll-,,h ena of tn-t bdiading so .1,t1nent:,

will have eas7 a- =.r Pntrance
h. Trim all ba:n: un ti ^am-DJ,- p.iai1 those in front of 'Ale south buibing
1. Rope off all Ao tney no, 1.,roken

8. Post a pollL.tor liyt -yn:;:rvatiohl.7.t Ii for A'il

°. Spouor h es,hooi ;.1.Cte. ir1,1 1:;tte: -e,k
10. Fill in mud xorr th, cuIiing
1 1 Plant iditicj aroard :Arabs 4.1, men ent.in.



163 wont;

12. 'ror. ra;.ki- at 7.ne nortn ballainato one location (movement

cif the rarks :o -road zeould p traffic on the

Is,. r02, Off tr.P ar.,-- by tne hai1 the north building and plant grass

14, Plan+ more tres.

t'Lat 22L or the front entrance sidewalk. It is

dangerouE

16,. Erccu_ra;,,e t0/e:-IVE when entering or leaving the campus

17, Encourage Eirer://to oecom-1 more rorcerned about haw their activities
affect otr schc:,..7a L,%v.eonmnt;

INLTVIMA- V ::1::DMENIA.,, Prepa.f.e stencil as student handout

,/

/
/ ENV:RONMEVTAL TIPSt

A:T POI,;:;71/1_1.Wa

Take a bus i.etp yon :ar in shape
buy a small car Riot-. a blk,- or walk

!Jae low lead gas Ktcla your rarnace in shape

WATER Pons:T.:on

Use di.z.hwashe.r am clo.:1e,',,asher only wnen filled to capacity

";Iace a brick 3n tank of ,joar .-,o11,.t to raise the float level and save water
Don't dump trash in le air to clean up a field than the bottom of a lake
Prar.tice using leL,s .v7.c-r

POLLUTION

Create a park
Clean up a park
Plant flowers, anh

Start an organi,s; garden.-uf,e predator method for pest control
Give cooking fat to :;C*; and coffee grounds for garden
Lon't litter--encourage 0-.h07 not to litter
Report littered area:: 7o locsi authoritiea
Keep your own yard %1n End free of iitt r
Keep litter bag; in yoor car and boat

(Remaining portion of to.,,c1c1.1 or folloving page.)



#34 Individual En7ironental TiDS (Cant)

',-CYCLE

Don't use disposable diapers
Avoid pa )er plates anu r.ops

Don't use paper nankins or kleenex
Store food in re--:,sable containers

Use lunch box instead of bag
,ake your own sholpping bag
Buy returnable bottles
if you must use throw-.-9 paper insti:aa of plastic
Avoid individually wrapped ,iroducts
Re-use gift wrappings

INVOLVEMENT

KEEP INVOLVED, KEEP azioRym

Know how politicians stand on environmental issues
Write letters
Know your rights

GET INVOLVM!!!



:-7rr;'N'T

Wrat trio. , :a,e :re En.Jiromental Crisi (tropare as stencil)

"AT'. must styles, behavioral mores wnicn reduce wast- and
-ne o-r e:7.;:tonment The following art only eAamples-

3top at t,o

7,011't -,11:Ap or if co. _la Inna.le,

,sap flake ID, in 111c3phate content (Trend, Wdsk, cold Water All, and Colo rower

to not DDT or ot,-er long recidual effects; ',nese include: Aldrin,
C:liordane, Eliran, jcpcachlor, aindane, Ovex, T7.dion, Thioan,

Use natural pNdatorc no pm ti,iae,,
Buy only bottle m-...trLal, in :e4.d.rnab1 e bottlEs, Then them..

Plant a or t4o, or cnree,
TOri&Or neighitorhoo:,

Try to b..4 .,,upplie.; in 'c.10-.1,ria.,hlr .rappLngL.
'Keep h compost heap of ard bio-deg-ra-lable garbage in your

yard 1):,e, tni- of =,:-rtiiiero,
:7art. par.

n't pave more tn,e..r necesary. Plant gvi..! instead,
:Ir3ve your ear -ozsible Tr,y walking or cycling.
Re:olve now to 1.171 7. tnx :-1Lft of you- tjC family.

things you dor't 7o free 3to:, needy people, coaritatle organizations
instead of tnroaing

Start a bira feeding tation,
Use less electriy: di,ipo:.iing of can openers, electrv_ knives and tooth-

brushes, if cletninp elenric dishwashers; and other luxury gadgets.
Work out car pool, to .!fhool, ,ork, Pte.
Lon't use platic They hevei go

Stop at

Write to :ongressmn and :enaiors ;--bout your concern for environmental decay.
on't buy thing in alumimum

Educate otner:; ltoot ,n1.1ronment,..1 era4ds at every opportunity.
"lint sewage ul pc L pint s F.et they work.,
Pearl every thing you can about 1,op environc,Ent,

Don't incinerate leis/1°, gatbage, trash, r Let. them deay natura11:5,
When you by your next (..0. by o,.e with 1e rsepower than tne one you are now

uSing.

Uect public ofTii oemonstrateo a concern for environmental isslies.
!lake sure yota 'atomot,:.;_e .Le properld tuned, :t will run better and pollute less.
Use as little tinfoil ^t piastin lArrari possible,
Avoid using eleetrit. app...,:nt'e: during peak hours (5 to 7 1N).
Conserve water, jut a tfakk or to in the tank of your toilet..
Consume less, IT e;r1 person rt.duc:cc; hls personal over-consumption we'll soon be

back in namun7 nqta:e
iind a eiirty reek, or canyon, beach, Or roadside and clean it up.
Insist on stricter _tat,. controlling pollotion and demand more rigid enforcement of them,
Start a garden- grow ,our o'f,n fruits, vrgelables, and herbs,
Use unleaded gas. in ./.Jur v-hicle;,

Stop a' two
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UNIT TV: CONSERVATION

INTRODUCTION TO ACTIVITY

113

-'it_ A Conservation Play

TIME: 8 or 9 periods

INTRODUCTION:

Through pre-activities students have begun to formulate certain ideas and opinions

about their environment and natural resources. This activity will enable them to

state and express these opinions to others. The medium of expression - a play.

MATERIALS:

1. Bibliography - Note Supplement #36

2. Student supplement - Note Supplement #37

3. Student Worksheet - Note Supplement #38

4. Film:

A. "The Whooping Crane" 423 15 minutes

B. "Man's Effect on the Environment" 461 132 minutes

C. "We Share This Land" #25 16 minutes



ACTIVITY PLANS

UNIT IV: Conservation

CONCEPT: Increasing population and per capita use of resources have changed land
to man or natural resources to population ratios.

THEME OF THE PLAY:

As our population increase l; our desires are evermore demanding.

Act I North Carolina in the Pioneer Day

Act II North Carolina at the Present

Act III North Carolina in the year 1999

Scene I How it could be (the ideal)

Scene TT How it might be (not ideal)

Tentative Outline for Activity (NOTE: Supplements # 36, #37, #38)

1 period General organizationsformation of groups

2 periods Reading, group planning preparation (film: "The Whooping Crane")

1 period Re-grouping, organizing--group discussions

1 period Reading (film: "Man's Effect on the Environment")

3 periods Reading, planning, group discussions



S:IPP1.E7NT #36

R,bilograpfty to Activity (Fart I)

IV, .)nservation

TO THE TEACHES; Tr.' ul, -,alt i an, 1--,t. T1.

All-n, CONSERVING qttflaAL, VZ,S'URCES McCraw-Hill Book Co.

,,UDUBON AIDS Educationed rvice Department National Audubon Society:
A. "Natv.ral Rt:nyurc0.4 u tne r7a.t;, 14 Good Teaching Aids, NB2
B. ":!onserva4.1on' earth s Habitable" Bulletins on Conservation NB6
C, "Conservat:on

Becker, RESOURCES FOR T:,ORF3W Holt, Rinehart & Winston, Inc.

CONSERVING CLIR EZ::7a2FS Leader' ,d Guide U. S. Dept. of Agriculture

Gates, THE TRUE BOO!', _e *',NSERVA:':,;N :1hIldren's Press (General reading, not
factual)

Highsmith, CONSTIRVAg :11 THE 7., 6 Rand McNally &Co,
Conservation Movement p. 8-5c t1-echnical)

Hlten, CONSEEMITON ln Van Nostrand Reinhold Co. (Excellent)

*IT'S YOUR WORLD F,uperinLendent of Documents, U. S. Government Printing Office
The Grassroots Conservation Story p. 1-18

Mattison, MAN ANI:' HYS R.7,7C-JR:ES Creative Educational Society, Ynn.
Resources in general p, 9-14
Conservation of Na*t%.:ral fiesvarces p. 14-19

MoNall, OUR NATURAL. She Interstate Printers and Publishers, Inc.
Chapter 1 The! Cliarat °t' Rr of Natvral Resources p. 1 7

Chapter 2 7ne Vai-ue of Natural Resources p. 9-16
Chapter 24 Conservation - Eueryboay':z Problem

Nash, THE AMERICAN ENVIRONMENT (RF.A.:NG Al THE HISTORY OF CONSERVATION)
Addison-Wesley

Parson, CONSERVING AMD=PLN liESOURCES Prentice-Hall, Inc.

QUALITY CONSERVATION MEANS QjAJTrY .7_11-TNG IN NORTH CAROLINA U. S. Dept. of Agriculture
Soil Conservation Service

*QUEST FOR QUALM J S. Government Printing Office U. S, Dept. of the Interior
(Excellent) General information p. 1-15

*Recommended
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Supplemen'.. # 36 (Cont.)

Self, IOU AND Y0-2 ENVIRONMENT: HOW TO KEEP IT LIVABLE K. Simon Co.

Jan D3,:ze, OUR ENVIRONMENT, PATHWAYS TO SOLUTION Ginn & Co.

Chapter 2 Conflicting Environmental Values p. 16-22
Chapter 20 The Crisis in the Environment p. 98-99
Chapter 23 The Economy vs the Environment: A National Debate p. 107-112

Filmstrips:

"Conservation For Today's Americans"
1. "Soil Conservation Today" Society for Visual Edu o Inc.

2. "Land Conservation Today" Society for Visual Edmation, Inc,

films:

"Environment" Distributing Service: BFA Educational Media

"The Vioop?ng Crane" Division of Education: Wildlife Resources Commission



SUPPLEMENT 36

BMiography to Activity (Part II)

ZIT IV: Conservation

THE TEACHER: Tnis part of tre bibliography is specific to each of the three
acts and 1.5 most usef'll in the student:3' initial planning.

ati I

Adams, THIS IS THE AMERICAN EARTH Sierra Club, Chp. 1-3

Allen, CONSERVING CIT: RESOURCES McGraw-Hill Book Co., p. 9-17

American Education P:bii'mtion Unit, T} CONSERVATION STORY p. 3, p. 6 21

Clepper, ORIGIN OF AMERICAN CONSERVATION The Ronald Press Co., p. 3-15

Dasmann, ENVIRONMENTAL CONSERVATION John Wil,nr & Sons, p. 1 24, p, 55-86

IL tison, MAN AND HIS R5SOW:E2 Creative Educational Society, Inc., p. 16 19

McNall, OUR NATURAL PESVIRCES The Interstate Printers and Publishers, Inc.,
Chp. 3, p. 19 25

Worth, MAN, EARTH ART CHANGE Coward-McCann, Inc., p. 43-66

FILMS:

'`We Share This Lane
"Which is My World"

TAPES:

"The American "ildernese
"The Cry For Conservation"

16 minutes
25 minutes

27 minutes
26 minutes



SupplemenT 7,6 (Cont.)

ACT IT

,-.;!ams, THIS IS THE AMERICAD EARTH Sierra Club, Chp. 4-5

Allen, CONSWIING ');;R NATURAL RESOURCES McGraw Hill Book Co., p. 17-22

Ameri:mn Education Publication Unit, THE CONSERVATION STORY p. 3; D. 23-38

Cleuper, ORIGINS OF ARERTOAN CONSERVATION The Ronald Press Co., p. 168-179

Dasmann, ENVIRONMENTAL CONSERVATION John Wiley & Sons, p. 1-24; 273-288; in.

Mattison, MAN AND H7S RESOURCES Creative Educational Society, Inc., p. 114-118

McNall, OUR NATURAL RESOURCES The Interstate Printers & Publishers, Inc., Chp. 3;
p. 19 25

USDI, ITS YOUR WORLD p. 88 94

Worth, MAN, EARTH, AND CHANGE Coward-McCann, inc., Chp. 7; p. 67-78

FILM:

"The Second Side"
"We Share This Land"
"Which is My World"

RELY ON NEWSPAPERS

TAPES:

The Cry For Conservation"
"The Longing For Nature"

14i minutes
16 minutes
25 minutes

26 minutes
24 minutes



Supplement # 36 (Cont.)

ACT III

Adams, THIS IS THE ANERICAN EARTH Sierra Club, Chp. 6

American Education Tublication Unit, THE CONSERVATION STORY p. 3; 39-46

Dasmann, ENVIRONMEMTAL CONSERVATION John Wiley & Sons, p. 1-24; 87-98; 331-349

McNall, OUR NATURAL RESOMCES The Interstate Printers & Publishers, Inc.,
p. 269 276; 279 288; Chp, 24

Worth, MAN EARTH, MID CHANGE Coward McCann, Inc. Chp. 8; p. 79-92

FILMS:

"We Share This Land"
"Which Is My World"

RELY ON NEWSPAPER ARTICLES.

TAPES:

"The Big Snow Job"
"The World as a Wastebasket"

"The Cry For Conservation"

16 minutes
25 minutes

27 minutes
29 minutes
26 minutes



Activities uhicr ma... help tc yield

Act I

1. Interview elder1:1 eitizens to compare the life style of the town years
ago with today in terms of population, industries, and natural resources
present then and now.

2. How did changes occur?

3. What important factors were ii- loved?

4. Did anyone plan these changes?

Act II

1. List and dis-uss go,:ernment agencies concerned with the use of natural
resources.

2. Bring in newsplpt-r advertis,.ments of cheap commodities. Discuss life
span, durability, efficiency of and impact on natural resources.

3. Interview a person no is employed by Texas Gulf Sulphur, Weyerhauser,
a wildlife bio:ogist, a person who works for Moss Planning Mill, and
a fisherman (li-ielihood).

Next interview someone whose livelihood does not depend directly on
natural resources. What is each person's attitude toward natural resources
and the conservation of them?

1. Topic "Cheaper by the Dozen- (What meaning does this have for us today?)

2. Plan ways in which we can systematically lower our living standards.
How necessary is this for our future survival?



r;4

TO TEE TEACHEF, x..Ay Le gl.(-n ,... & lec,ure or h,.nao-.,' tne

lb .1n:1$. Information . Len .7(3 Lne ert t tne very

bPIn'..nr J-

.7,414.:re! of %en..-e:\iation Mo,tm=nts

Begr.nniTIR of Cn

The :Fen. -t:.; t oU':E in America

reSOarkee vefr:: inl7n1,-1

A. Men were Te.!ouxoes

p:!_gfc,:% o-

-=no :? f-vtr.41:1,]Ly Bod (19)0 .-.i

B. Two philo.cr.7.r1r-: tni: period.

Henri Da:, Ralaers

Rugged ruggea iriLli,%1,ua1a:)m3 but arrrea.

but streng-.n--, orA- unuer.tamlng ani personal gain,: tnrough land

love of ri=.1J-- destructio::

C. After ,:i ;, Men '.9no what waz; happPnins beh to emerge an::

speak out

voice (1) ,; kr C:7.K1n,

(a) wrol_., :1,r1 e.Aa Led of res.u14,5 of aeb,,rcying natural resauscpz,

ouT. rcl.v.ion.nip between one part of nature and another

(2) Raiiroaa k.)using presidenoy) grab a!Vi get out

land - (a) libe:. a.1 i ' 186, Li. oln - force to Lounter-omlan_k: land raidr,

ptople to Lake ci..ro of ,,Ana

(3) Major -on^ ,;'y wt.rnea of need for irrigation In wero,

Ii, The First Wa,e of 'or,:er.Jallon 7:rs Presev'ationist Phase

A. William henry 1-ifr1o7., ;?:elvient 189010 - legislature ga,:e President power
to rese:ve -:.arr:son tharew lf),000.000 are of publir;
tor'est lanu, ffor71 logglng -iaa iervet; (land raia-r raged against

"back-up of imo: ,

B. Gifford P nol Thlrf Pcr.:%;ter of U S. - :Toke ouL for praotical
managitment of ;nrt:.,t: - how to use wood rei,ouv,es vith long
range plan

C. Gifford an evat (Pre&ident eaJilt 000%4 - formed
team whILn molt:n korierue.1,on into action: all problem!' are part

of or single it1(>,
on nt.-1,-1 (1908)i Will con.5er--stion appearPa

- btt1. of f:JALuY,Llt (1)mervataon became the -thingl, or

after v.le-,2 to main philonophie'44 aeote:



Supplemer r 'Ir
r ,

YL

thilc:crony
w.l.ze 72-nag ?.f. e of resourLes,

- Le.7.0.rc 15 a
CD

water A -, -k r r. &JflS anc. cazlaL stem s
liT. The , (1930'.$) - During i')29

- -as.% pl-ungeta t a zeprf srion, Frankiii
ttpproa.:r. rio bring the rt_tt-lort back to it:r

feet r . c-x.1 cr.,rs v.tic n being the 'key issue,

tc P

wildlife t::. T. nT, of ar i. ammunition to

The rr...-Lin -pr -; r r.:!, ;r1-1.

T. The .f

uriftf,.,

Two b-

ptir LI : o a:nount c42 decide what
4,,_.1 %an,

^ris.ve rLlmolit.i man from hie close
iit r, r

Zondg-r-: or - , . ,1.1.,

-today -, grOc of people 1.n7forming

themLel-t.,E :hen. a-AtIng action
. ..rc On.i ist.on. resource 3hc. f.T.7.ge solid

watt 0

-reco6n. (-J- - c. pLi
-recc.gnil.. z)e and mo::ly .:hanging

-we x11-- r Man; 11.1. mens ho--0; everything
- ,r, tr.,- ifc.rla ms a whole

T, Where )o i-rc rt. 7. J

-.1he pt-7simist says in tPh we'll have
nothing., -.11.17;:r..1.' oat e. Inc optimiet :=,ity? don't worry,
we've -try ard wildlif-.. which view point 15
right?, - point': Ho do you feel?

: = n ,- --se., an even greater that you be concerned
...IrcrivP only if you becom, knowledgeable and
-sources, Nor ex Ott; in you. Things can

change - odyt if yo !--.,nt to become an

about yo.t! t el

active- it on,r-r%int7
be Cl.t? I IfIV
ecolog on.- r.

A. What p.robitm-
- water

strip min:rig.
noi'.-
peoplfrz



Supplement #37 (Cont.)

B. Ecological approach everything is related: All resources are related;
man must recognize the cause and effect of his actions and how they
affect his environment, then put these tools to good and effective use.



T:EMM I/ 38

TO THE TWHIER The vu: pc. of the wcfluneet is to reinforce the students' knowled6e
of ttle 3on:,?zvtiori mc,ements. The use of it is optional. It
most Auring fir:{ of the activity,

Worksheet, Con :1/8.1;201".

1. Pioneer man thcught navaral 1esourze wee: llmited, unlandted.

2. As a result of this pn,losopny of pioneer man, the following two things happened:

a. b.

3. State the philosophy of i.2nry David Tnoreati,

4. State the phIILLophy tne land raidera.

5. wrote bock Man And Nature (early 1800's) which

warned of the result cf dt-:_troying natural resources,

6. The first wave of (Jr.::,:rvation is known as the

7. The first wave of conserration'a main spokesman was

8.

phase.

and is the team which

brought modern conservation into action in the early 1900's.

9. State Muir's philosophy.

10. State Pinchot's philosophy.

11. Do Muir's and Pinchot's philosophies compare or contrast? How?

12. The man who said "nature is a workshop' wh2

13. The second wave of cond.ervation is known as the

14, The second wave began in the (year) under the

phase.

15. What was the "New 1.):.6.1.?

16. What does the CCC mean? During which wave of conservation was it begun?

17. What was the main philosophy of the second wave of conservation?

18. The third wave of coni,ervation is known as the phase.

19. What is the philmnpiy of the third wave?

administratior,



Supplem-:t 38 imnt.,

20. ';:ha. are +1o ',-,5,0-01-= whict nave contributed to today's environmental problems?

21. True or false: Conservation is a life or death choice today.

22. True or false: Conservation faces problems such as resource snortage, solid

disposrli oil spills, etc., today.

23. True or false; Cul er.-71ronmen4, made of non-changing, non-related things.

24. What is the ecoloaic:1 4,pproa%:.n to solving and preventing environmental problems

25. What is meant by cnannelization?

26. Should you, a person living in eastern North Carolina, be concerned about

channelizatioa? Why?

27. How do you feel about channelization?

28. What does conservation mean to you?

29. Do you think our environment has problems? Explain. Name three specific

problems and solutions to these.

30. Do you think liorth Carol .a, has environmental problems?

31. Do you think people in North Carolina are doing something about their environ-

mental problem.=?

32. Are you concerned about environmental problems in North Carolina? Which

specific ones and why?

33. What have you done about the problems in North Carolina or your county, town,

or home?

34, State when each of the following happened or was active. Sirply put 1, 2, 3:

1. first wave 2. second wave 3. third wave

a, Wm, Henry Harrison g. Homestead Act

b. Flanklin D, Roosevelt h. Chicod Creek

c. 'New L.i.1" 1. Gifford Pinchot
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d. CCC j. Oil spills

e. Ralph Nader k. Muir

f. Super highways 1. SCS (when began)

35. The marshes, a topographic region of North Carolina, are characterized by

36. The Neuse River is located in the following topographic region:

37. North Carolina has no natural resources, (True or false

38. Natural resources are defined as

39. How do renewable and non-renewable resources differ?

4o. List the three topographic regions of Nth Carolina.

41. Define the following terms:

ecosystem

ecology

biotic

abiotic

marsh

conservation

natural resources
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Xey To Student Worksheet

1 Unlinited

2. (l) passenger pigeon became extinct (2) forest overcut; (3) land erosion, Dust.,

Bowl, using up of ,rital. 3'.=a1 resources

3. Thoreau believed in ind:viduaLial, self-reliance strengthened with love and

unaerstanding of nature,

4. Land raiders--individuaLism, self-reliance but increase personal riches through the

the use and destruction of natural resources

5. George Marsh

6. Preservationist

7. William H. Harrison or (George Marsh)

8. Gifford Pinchot, Theodore Roosevelt

9. Muir--preserve the best f nz:tural resources

10. Pinchot--wise use of natural resources

11, CDntrast-hoa? Muir thought certain natural resources should be preserved and not use,

Pinchot believed natural resources were given to man to use wisely

12. Pinchot

13. Regulatory

14, 1930's - Franklin D. Roosevelt

13. FOR'c p1an fcr uniting the nation - c5nservation was the key issue

16. Civilian Conservation Corps pnase

17. Regulate the use of natural resources

18. Ecological phase

19. All parts of the environment are interrelated.

20. (a) Population growth (b) Machines -- technology
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21. True

e2. True

23. False

24. To recognize tnat all things are related; that everything functions in main-

taining the ecological talance.:

25. Channelization is when a stream is straigntened, banks sloped, and the bottom

cleared.

26. Yes. Because so many of the :streams in eastern North Carolina 'we scheduled

to be cnannelized. Whys Not enough studies have been done concerning the

affect of channelization on streams' environments.

27. Personal reaction to channelization

28. Personal definition of conservation. (Hopefully, most will say something

like: wise use of natural resources, taking into account the ecological

relationships of all things In the environment.)

29. Students are to lists thre' specific p'/.oblems and solutions to these

30. Yes: Air pollution, 'water pollution. soil abuse

31 Not enough; could they be doing?

32. Hopefully will sa.y yes ana tell why

33. Student explains activiziez ne has done

34. A. 1 E,. 3 rd 2

B. 2 j J. 3

C. 2 G. 1 K. 2

D. 2 H. 3 L.

35. Salt and fresh water mingling, grasses, much wildlife
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36. Coastal Plains

3i. False

38. Those assets or advantages nature has given us

39. Renewable can be re-supplied; non-renewable can not be re-supplied

40. Coastal plains, piedmont, mountains

41. Ecosystem--A system in which living and non-living things work together

Ecology--The study of man's environment and his effects on

biotic--living things in the ecosystem

abiotic--non living things in the ecosystem

marsh--an area in which salt and fresh water mix and that is rich in wildlife

conservationthe wise use of natural resources

natural resources- -the advantages nature has given us to use



POST-ACTIVITY PLANS

UNIT IV: Conservation

TIME: 2 periods

I. Students present play (One period)

A. Act I

B. Act II

C. Act III

II. Evaluation and summation (One period)
(Note Supplement # 39)



'.,on.,trvation

DO NOT WPITE CN

I. Multiple

1. Tie fzz^s %,mve wa kryn:n as the :. (a) ecological phase
(b) --JaatLe regLlatory phase 0) machine phase

2. The team whIcl- 'orc...Eznc Iodera ::cLservation into action in the 1900's was:
(a) Harri:on en: 71:1(...os, nincnot and Muir (c) Muir .nd Marsh (a) Pinchot
and Roosevel., (:ttocore;

3. The reguletion o: Lcnz,=1.vaior, as introduced with the "New Dkal"
(1930) b-j. ;.1') PoosEwelt G3Tford Pinchot (c) Ralph Nader
(a) Racnan:

4. The th:r -;/;17 for its philosophy
(a) Presnfal,lun niztural itsources
(b) PopuiaILon ,:cnTrol
(c) Pc.copr,11.o:. tr,11. tne of zatural resources must be regulated
(d) rc. e:y 4ning as imerrelated, and must hot be

sepamte into per;.:

5. The man wno 1? wcf4:nop" (a) George Marsh (b) Major Powell
(c) Gifford ilmto% (a) Icne r.f .7,hcee

6. Which of th= foLl.t:wine have ::cutibi,ted 7.o today's erviconmental problem?
(a) ppulatloz Ct.,) ma nines (c) lack of concern of man's part in the
balance or 14.7,Jx!* Fli o the

7. p-ktdr! wao. of oonsPnm;ilon is itrown as (a) ecological phase (b) preserm-
tionist V:as reg.,da-.-cry'pha-ie (d) machine phase

8. Today we are la (e) fLrst wasr of conservation (b) second wave of
conservation (c) *Rile. of conservation.

9. One of thti faen 1 c 1.:peak mft for conservation was (a) Skipper Bowles
(b) George 61Atf; Pith (d) Franklin Roosevelt

10. The second Wa%7P cf confripitInn TA'a known as the (a) eco'.ogical phase
(b) preservatio. p4a4e (c) regui9tory phase (d) machine phase

II. True/False

11. Pioneer man nrxtural rezoIrces were limited.

12. The fir:it wavr: ,':wAgt1,7vrtionwa5 known a3 the ecological phase.

13. Theodore Poos.-;Y,I, propovl tIA: Neu Deal' for conservation in 1933.
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14. Muir statec nature is a temple of which tai bes should be set aside aad not
useu,

15. Ile SCS was cegun a:ring tne regolatory phase of conservation.

1( The population exploseon hes contributed to today's environmental problems.

17. Conservation es a lift or death choice.

18. Coneervationists face problems such a5 rescexce shortage, solid waste
disposal, oil spills.

19. Our environment is a ehanging, interrelate6 ecosystem.

20. Marsh destruct ion is a Luerent environmental issue,

21. Conservation is not really important to a person in North Carolina because
our state reaLly has no serious environmental problems.

III. Matching; State When teeh of tne following happened, or when the an was active.
Simply put 1, 2, or e (1) - first wave; (2) - second wave; (3) - third wave

A. CCC
B. Muir
C. SCS (when begun)
D. Salt marsh deseruction
E. Homestead Act
F. Gifford Pinehot
G. Chicod Creek
H. Oil spills

TV. Review

T. Every Man's Guide to Ecological Living
by Caillet

J. Franklin D. Roosevelt
C. "New Deal"
L. William Henry Harrison
M. "Stop At Two"
N. Ralph Nader
0, Fish kills

22. Natural resources may be defined as: (a) inorganic elements found in the earth's
crust which are no renewable; (b) tne advantages or assets nature has given us;
the organic ana inorganie materials such as soil, water, wildlife; (c) the
organic materials found in and on the eartt; (d) none of these

23. Salt marshes are being affecteo by man.
(a) Pouring too mucc raw neage Into rivers
(b) Overfeeding or fereilizing the water which causes the algae to grow too rapidly
(c) Dumping pesticides ana industrial wastee into the water
(d) All of the

2I. North Carolina na6 no renewable natural resources (a) yes (b) no
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25. The Parana° river is located in the (a) mountains (b) piedmont (c) coastal
plains.

26. A marsh is an example of an ecosystem: (a) yes (b) no

27. Chicod Creek is .a current environmental issue because it is scheduled for:
(a) damming (b) channelization (c) a site for an oil pipeline (d) a site for
a new branch of TIS

28. North Carolina i6 an ecosystem. (a) yes (b) no

29. Are you concerned about environmental problems in North Carolina? (a) yes (b) no

30. The mountains and coastal plains are topographically alike. (a) yes (b) no

31. List five natural resources that you will find in Borth Carolina.

1.

2.

3.

4.

5.

Natural resources Problem Correction
(Man's affect on) (Action that can be taken

to conserve the resource)



Multiple Choice

SUPPLEMERT # 39

Key to Quiz on Conservation

III. Matching

1. b A. 2 K. 2

2. d B. 2 L. 1

3. a C. 2 M. 3

4. d D. 3 N. 3

5. c E. 1 0. 3

6. d F. 2

7. a G. 3

8. c H. 3

9. b 1. 3

10. c J. 2

II. True/False IV. Review

11. False 22. b

12. False 21. d

13. False 24. b

14. True 25. c

15. True 26. a

16. True 27,

17. True 28. a

18. True 29. opinion question hopefully all will
answer a or yes

19. True
30. b

20, True

21. False
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31.

Natural Resources

1. Forest

2. Wildlife

3. Water

It. Land

9. Marshes

Problem

(Manes affect on)

forest fires, over-
cutting

unlawful slaughter
of "disliked" animals

dumping of untreated
sewage into the waters

illegal dumping,
uncontrolled development
without ecological
planning

dumping of raw
sewage into these
areas; dredging and
filling in these areas

Correction

(action that can b- tairf.4

to conserve the resoqr,,v)

a, stricter controls on
entting of timber

b. less emphasis on so
many paper products

a. stricter laws
b. more concern by citizen

to practice wildlife
management by abiding by
game limits

a. establish better water
treatment plants

b. vote for water bonds

a. establish landf.,11.:

b. strieter fiaes on thcRe
who dump illegally

a. enforce strict laws
regulating dumping
of sewage into marshes

b. educate the public
about the necessity (1-:'

marshes in the belame
of nature
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What would d:ino4: *1 saylmr4 problem(s end -wkiy woulo

he make the _f he were

t_clogr:_cally concern _

2.0 A

3. A ron.,,,e7vatlonast

YE n: of c are

Look at hInk of tame he bt.long.s
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t:71 our natura.i
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Match the statement Ine

a. We've got to tame ;his wiid land and put the natural resources to work.

The natural resoar:les of North Carolina are unlimited,

b. Already in Norzx CalolAna there are many problems related to natural

resources -- dying river,.., polluted air, litter problems. Everyone

must realize that our n9tural resources will eventually run cut unless

we Lake care ot note

c. Progress is essente. fir North Carolina, and progress is impossible

without the use of natural resources. What problems we have with the

use of na;ural resource today- can be solved and will be solved by our

technologz!

d. Everyone -- all states including North Carolina must stop this "skinning

of the land" and stop the sale of state forest lands, The use of natural

resources in each state must be regulated.

e. With the war over, people can begin to be concerned about the use of

natural resollrces. I belong to the Civilian Conservation Corps and we're

planting trees, grass, building dams, and doing other conservative things.

Answer both questions and b)0

a. Do you think neoplE attitudes toward natural resources and the conserva-

tion of these have changed since pioneer days?

b. If so, explain wh:y, there has been a change in attititdes toward natural

resources and con.:.ervallon, or uny tnere has -.ot been a change.
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I. Dinosaurs

a. man; a weh-Clan:,ec. e,,c-.1.-.:,tem that i beir- ziisrutted. hat...ral resources:

the state and natural resources

b. statemen'. p':.rrcl-e make lbout ineir environment: -eotie':

c. 1. depleton of naural resources

2. weakening of a ccmr_Lex web of interdependent iife

3. over-population

4. negat:;ve attauldes; apathy

PROBLEM" CONNECTION TO MO-2E.FAN MAN

d. 1. oeplet,on resources today we are oer-usang natural resourc,:r.

2. weak,:hing aeb of
lie

3. over-pcpuir,

4. negative atiltu:,es

e. Dinosaur, tl6nt, or object,

f. STATEME1T

1. When all the natural msources
are used how will we sUr-
yin? We are rot considering
what o,..r '1,:.t,34 do to the deli-

cate balan-r!,

use of pesti,ides; various chemicals
that disrupt natu.rs1 balance

today there are too many people

majorty of p-oLie noi: aware of serious-
nesr, of emironmental problems

inalvidual, group or thing it represent.11
today

Man (ecologica.11y-mln.tell

(711;;..r'e.teristic of majority of state's

oiti7,ens (apatheti- citizens)

Ind'astry; ecological gro.ap

Natural resource:,

REASON FOR MArLO STATEMENT

Corprn for a qu1,1:1 y err.-ironment -

knowledgeable ab,)ut poible conse-
quences of man's
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STATEMENT REASON FOR MLKLJO 37ATEMIT

2. We must use o= natural resource:, Lack of concern for en-,-12,:nmert, more

This state must progress concerned with ncnoirics:
new industries, housing de,Jelc,-

ments, schools, roads, etc
are plenty of natural resourcai,
meet all our demands. The
gists are just using ,~care ta.tcs:

3. Careless; thoughtiPss - tn1, :.nricern for qualb?
of destruction n-r_aless, Xnowlgeable about conse-
only people would realize t:lat ac,ences

natural resources are limi::c,

4. Natural Tesources mean progre.3:' Lack of concern for envlf:,a1c, more
Progress means dollars: Vaturau.1 :cn-_ern witn eccnorrl

our industry cares about th? en'Jlr-
onment, but we also care about
satisfying the needs of our ctvton
ers.

II. Match the statement to the correct character.

CHARACTER CORRECT L:TATEMELT

#1

#3

#11.

III. a. Yes

b. Pioneer man felt natural rt,:,ources were unlimited. Hi.; 'Ise of natural

resources was gowniea b, to --.v attitude. Consequ,mtly exploitation

of natural resources occurred Tiooever, eventually man began to

realize that resource: '1,- and tact cetarn natural 'resources

should be preserved, but tnat the use of all natural resources should

be regulated. Today man is beginning to realize that this regulated
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use of natural resources must encompass all environmental components

and factors; for our environment is a complex web c

interdependent entiti3s all necessary in maintaining a de.ia.cate

natural balance.
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