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| ntroduction to the North Carolina State Parks System

eserving and protecting

North Carolina's natural
resourcesis actually arela
tively new idea. The seeds
of the conservation move-
ment were planted early in
the 20th century when citi-
zens were alerted to the dev-
astation of Mount Mitchell.
Logging was destroying a
well-known landmark - the
highest peak east of the Mis-
sissippi. As
the magnificent forests of
this mile-high peak fell to
the lumbermen’s axe,

aarmed citizens began: TN

to voice their objec-
tions. Governor Locke

Craig joined them intheir /("5

efforts to save Mount
Mitchell. Together they

convinced the legislature to %

pass a bill establishing
Mount Mitchell asthe first
state park of North Carolina.
That wasin 1915.
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'Iakes and natural areas. This

The North Carolina State
Parks System has now been
established for more than
three quarters of a century.
What started out as one small
plot of public land has grown
into 61 properties across the
state, including parks, recre-
ation areas, trails, rivers,

vast network of land boasts
some of the most beautiful
scenery in the world and of -
fers endless recreation
opportunities. But our state
parks system offers much
more than scenery and recre-
ation. Our lands and waters
contain unigue and valuable
archaeological, geological
and biological resources that
are important parts of our
natural heritage.
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Asone of North Carolina's
principal conservation agen-
cies, the Division of Parks
and Recreation isresponsible
for the more than 168,000
acres that make up our state
parks system. The Division
manages these resources for
the safe enjoyment of the
public and protects and pre-
serves them as a part of the
heritage we will pass on to
generations to come.

An important component
of our stewardship of these
lands is education. Through
our interpretation and envi-
ronmental education ser-
vices, the Division of Parks
and Recreation strives to of -
fer enlightening programs
which lead to an understand-
ing and appreciation of our
natural resources. The godl
of our environmental educa-
tion program isto generate
an awarenessin all individu-
als which cultivates respon-
sible stewardship of the
earth.

For moreinformation contact:

N.C. Division of Parks
and Recreation
1615 Mail Service Center
Raleigh, NC 27699-1615
919/ 733-4181
www.ncsparks.net
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| ntroduction to Fort M acon State Par k

Fort Macon State Park is
located on the eastern end of
Bogue Banks-a barrier is-
land on the coast of North
Carolina. Just minutes away
from Beaufort and Atlantic
Beach, the park offersaclose
look at barrier island ecol ogy
aswell asaglimpse into the
ared’s historic past.

North Carolina’'s barrier
islands have long provided
ships safe haven from rough
seas, offering easy access to
the calmer waters of the
sound. Inthe mid-1700's,
Beaufort was one of the
first harbors designated as
aport of entry, adesigna-
tion bringing it both noto-
riety and danger. The ,
threat of attack by nations |
hostile to the colonies was
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ever present. In 1747, the
threat became areality when
Spanish raiders held the town
for severa days.

Plans were soon drawn up
to build several forts along
the eastern seaboard to guard
against attacks. Ships enter-
ing Beaufort Inlet had to by-
pass the east end of Bogue
Banks, and severa fortswere
constructed there over time.

~~ Construction of the first

JZ~ structure, Fort Dobbs,

i [ £ started in 1756 but was

short distance from the

N\ present day Fort Macon,
“went up in 1809, but by

1826, erosion had washed it

into the inlet.

Work on the present fort

egan in 1826. Garrisoned

about eight years later, the

fort was named for North
Carolina Senator Nathaniel
Macon, who procured the
funds to construct the fort.
When the Civil War broke
out, the fort was seized by
Confederate forces. 1n 1862,
It was attacked and once
again occupied by Union
forces. Fort Macon served as
afedera prison from 1866-
1876, and was occupied by
soldiersin 1898, during the
Spanish-American War. The
Fort was closed in 1903, and
in 1924 became North
Carolina's second state park.
It was again occupied during
World Wer Il by the United
States Army as alookout for
enemy submarines.

The barrier island environ-
ment of Fort Macon State
Park offers avariety of natu-
ral resources for recreationa
and educational opportuni-
ties. Sandy beaches and sand
dunes, shrub thickets and salt
marsh each contain avariety
of plant life. From sea oats
found along the dunesto live
oak and yaupon in the thick-
ets, the diversity of plant
communities creates a variety
of habitats for animal life.

Whether touring Fort Ma-
con or exploring the barrier
island environment, the visi-
tor may enjoy avaried expe-
rience at Fort Macon State
Park.
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Program Options:

Environmenta and histori-
cal education programs are
available by reservation. Pro-
grams are designed for various
age groups and include a vari-
ety of topicssuch asbarrier is-
land ecology, birds, sealife
and history of Fort Macon. In-
terpretive programs on these
and other topics may be
adapted to meet specia re-
quests. Sdlf-guided walks are
also encouraged for groups
vigiting the park.

SchedulingaTrip:

1. To make areservation
cal the park office Monday-
Friday, at least two weeksin
advance.

2. Please complete the sched-
uling worksheet provided on

page 8.1.
BeforetheTrip:

1. Completethe pre-vist
activity in the Environmental
Education Learning Experi-
ence packet.

2. Vidt the park, without the
group, prior to your trip. This
will giveyou achanceto
familiarize yoursdlf with the
facilities and identify potential
problems.

3. Discuss behavior expecta
tions with leaders and partici-
pants. All park regulations
apply and safety should be
emphasized.

4. Insect repellent may be
needed for mosquitoes. Poi-
sonivy isabundant in certain
areas of the park and should be
avoided.

Fort Macon State Park, NC

5. Cactus and sandspurs are
abundant. Shoeswhich cover
the foot should be worn while
on hikesin the dunes or marsh.

6. The group leader isrespon-
siblefor obtaining a consent
formfor each participant;
health considerations and
medical needs should be
noted. A parental consent
formisavailable on page 8.2.

7. Collection of plants,
animals or mineralsrequires
aResearch Activity Permit.
Contact the park officeto
obtain apermit application.
8. If you are going to be late
or haveto cancel your trip,
please notify the park as far
ahead as possible.

Whileat the Park:

Please obey thefollowing
rules:

1. To get the most from your
experience and increase the
chance of seeing wildlife, be
asquiet aspossible.

2. When on hikes or touring
thefort, stay behind the leader.
Running is not permitted.
Other groups may bein the
fort, so please respect them by
being asquiet as possible. No
playing is permitted in the fort.
3. All plantsand animasare
protected in the park. Bresk-
ing plants and disturbing ani-
mals are prohibited in dl

sate parks. Thisalowsothers
in the future to enjoy our natu-
ral resources.

4. Picnic only in designated
areas. Please help keep the
park clean by not littering.

5. Absolutely no swimming or
wading is alowed in Beaufort
Inlet.

6. In case of accident or
emergency, contact park staff
Immediately.

Following the Trip:

1. Complete the post-visit
activity in the Environmental
Education Learning Experi-
ence packet.

2. Build upon thefield
experiences and encourage
participants to seek answers
to questions and problems
encountered in the park.

3. Relate the experienceto
classroom activities and cur-
riculum through reports,
projects, demonstrations,
displays and presentations.

4, Givetests or evauations,

If appropriate, to determine

if students have gained the
desired information from the
experience.

5. Fileawritten evauation of
the experience with the park.
Evauation forms are avail-
able on page 8.3.
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Park | nformation:

Fort Macon State Park

PO. Box 127

Atlantic Beach, NC 28512
Td: (252) 726-3775

Fax: (252) 726-2497

OfficeHours:
8:00am - 1:00pm
2:00pm - 5:00pm
Monday - Friday
Hour s of Operation:

Bathhouse Gate
Nov-Feb 8:00am - 5:30pm
Mar,Oct 8:00am - 6:00pm

Apr,May,Sep 8:00am - 8:00pm
Jun,Jul,Aug 8:00am - 9:00pm

Fort Gate

Oct-Mar 8:00am - 6:00pm
Apr,May,Sep 8:00am - 7:00pm
Jun-Aug 8:00am - 8:00pm

Fort Macon
Yearround 9am - 5:30pm

Other Educational
Opportunitiesin theArea:

North CarolinaAquarium at
Pine Knoll Shores

PO. Box 580

Atlantic Beach, NC 28512
Tel: (252) 247-4003

(Note: You should call in ad-
vance to have the admission
feewaived.)

North CarolinaMaritime
Museum

315 Front Street
Beaufort, NC 28516
Td: (252) 728-7317

North Carolina Estuarine
Research Resarve

135 Duke Marine Lab Road
Beaufort, NC 28516

Te: (252) 728-2170

Fort Macon State Park, NC
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| ntroduction to the Activity Packet for

Fort Macon State Par k

The Environmental Educa-
tion Learning Experience,
Barrier Beginnings, was de-
veloped to provide hands-on
environmental education ac-
tivitiesfor the classroom and
the outdoor setting of Fort
Macon State Park, instructing
students about barrier idands.
This activity packet, developed
for grades 7 through 9, meets
established curriculum objec-
tives of the North Carolina
Department of Public Instruc-
tion. Threetypesof activities
areincluded:

1) Pre-vidgt activity

2) On-gteactivity

3) Pogt-vigt activity

The on-gite activity will be
conducted at the park, while
pre-vist and post-visit activi-
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tiesare designed for the class-
room. The pre-vigt activity
should be introduced prior to
the park visit so the students
will have the necessary back-
ground and vocabulary for the
on-gte activity. We encourage
you to use the post-visit activi-
ty to reinforce concepts, skills
and vocabulary learned in

the pre-vigt and on-site activi-
ties. These activitiesmay be
performed independently or

in aseriesto build upon the
students newly gained knowl-
edge and experiences.

Fort Macon State Park pro-
vides an excellent areato
study barrier idands because
the beach, inlet and natural ar-
eas are easly reached.

The Environmental Educa-
tion Learning Experience,
Barrier Beginnings, will ex-
pose the student to the follow-
INng Mg or concepts:

» Coadtal geology

* Human impactson
the environment

» Geography

Thefirst occurrence of a
vocabulary word used in these
activitiesisindicated in bold
type. Their definitionsare
listed in the back of the activ-
ity packet. A ligt of the refer-
ence materials used in devel-
oping the activitiesfollowsthe
vocabulary list.

This document was designed
to be reproduced, in part or
entirety, for usein North Caro-
linaclassrooms. If you wish
to photocopy or adapt it for
other uses, please credit the
N.C. Division of Parksand
Recresetion.

Note: On-site activities may
expose the students to hot,
humid conditions, poison ivy,
ticks, mosquitoes, cactus and
sandspurs. Accessibility to
some of the on-site activity areas
may be difficult for personswith

disabilities.
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| ntroduction to Barrier I1dand Geology

Barrier idandsare coastal
idands, separated from the
mainland, that stretch for 2,700
milesin 18 states dong the
Atlantic Ocean to the Gulf of
Mexico. Theseidandsform
on shorelines where the earth’s
crust isdowly sinking or the
sealevd isrising.

Sealevd fluctuation has
created and destroyed a
number of different barrier
idand systems during the past
100,000 years. TheAtlantic
coastal plain iscomposed
mainly of sediments. When
the sealevel waslow, erosona
forces deposited these sedi-
ments further east than the
present coastline, forming the
hills of the early coastal plain.

Around 19,000 years ago
sealevel was amost 330 feet
below the present level. There
were no barrier idands and
the shoreline was located very
near the edge of today’s conti-
nenta shelf, whichiscurrently
located 45 to 50 miles off-

shore.

About 15,000 years ago
the sealevel began to dowly
rise, flooding the coastal plain.
Higher points of land were
surrounded by the sea, result-
ing in today’s barrier idands.
Water surging around these
idands, and currents sweep-
ing aong their lengths, formed
the beaches and extended the
iIdandsin the direction of the
currents. Theresulting barrier
idands were usualy long
and broken by inlets, which
alowed water to move be-
tween the sound and the sea.
Geologists bdievethisishow
Bogue Bankswas formed.

Other barrier idands,
especially some of the small
iIdands aong the Gulf of
Mexico, are believed to have
formed differently. One
theory maintains that wave ac-
tion built up offshore sand into
shoaswhich eventualy be-
came higher than the sur-
rounding water. Another

theory suggeststheidands
built up from sand carried by
currents, forming spits, narrow
points of land that extend out
into thewater. Inletsthen
eventually cut theidands off
from the forming spits.

Winds, currents and waves—
especidly from storms-move
sand and sediment, causing the
idandsto migrate landward.
When the sealevel was chang-
ing rapidly, the risng water
asssted in moving these is-
lands. Where the mainland
shoreline did not retreat as
the idands moved, some of
these idands collided with,
and joined, the mainland. The
landward movement of these
iIdands dowed astherisein
sealevel dowed. However,
the sealevd isagain rising,
which meanstheseidandsare
beginning to move towards the
mainland and will cause many
changes in the appearance of

Fort Macon State Park, NC
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our coadtal area.

Storms may cause wavesto
break through low spotsin the
dunes and move large quanti-
ties of sediments acrossto the
sound side of theidand. This
overwash may be particularly
great during hurricanes when
large waves, accompanying
the storm surge, may flatten
tall dunesand even carvea
new inlet through the idand.
When overwash happens
repeatedly, over along period
of time, theidand rolls over,
causing its migration land-
ward.

The beach, the most un-
gable areaof theidand, is
constantly changing dueto
wind, waves and currents.

SOUND
(ESTUARY)

MAINLAND

Fort Macon State Park, NC

Waves, breaking on the beach
surf zone, deposit sand and
sediments or remove them, de-
pending on their size and
force. Storm waves, for ex-
ample, tend to remove sedi-
ments and erode the beach.
Fair weather wavestend to
deposit sand and sediments
and build up the beach.

Currents play an important
rolein the deposition and re-
moval of sediments. Currents
moving paraléel to the shore-
line, or longshore currents,
may remove sediments from
one area of the beach and de-
posit it farther down the beach
or on another idand. This
longshoretransport of sedi-
ment resultsin a sediment
sharing system where sediment

overwasl'i
sediment -,

flood-
tidal- .
delta ™

1.7

lost from one beach or idand
will be deposited on another.

Winds a'so move sediments
from one area of the beach to
another. Dunes areformed
when blowing sediments are
trapped by the leaves and roots
of sdt tolerant plants. The
dunes eventually build and the
plants which cover them help
to stabilize them from the
winds.

Congtant changes associ-
ated with barrier idands, due
to their geology and location,
make it difficult for plantsand
animalsto survive. Natural
processes also make it difficult
for peopleto develop theis-
lands and, ultimately, barrier
idands cannot be devel oped
without interfering with the
natural processes.

\

longshore
current

OCEAN

" sand deposits

ebb-tidal
delta
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Activity Summary

The following outline provides a brief summary of each activity, the major concepts
introduced and the objectives met by completion of the activity.

|. Pre-Vist Activity

#1 Our Restless Beaches (page 3.1.1)

Students will watch the video, “The BeachesAre Moving.” Afterwards, the class will
discuss barrier islands, the forces creating them and dynamics affecting them. A crossword
puzzle isincluded to emphasize vocabulary words.

Major Concepts:
 Coastal geology
* Currents
» Geography

Objectives:
» Explain one theory on how the barrier islands in North Carolina formed.
* List three ways barrier islands move.
* Describe three currents affecting barrier islands.
* Define 10 vocabulary words concerning coastal geology.

II. On-Site Activity
#1 Shifting Sands (page 4.1.1)

Students, working in groups, will complete various experiments on the beach to learn
about sand movement, wind, currents and the various materials making up the beach. The
groups will then answer questions and explain to the class what they discovered.

Major Concepts:
* Barrier island geology
* Tides
» Currents
» Winds

Objectives:
* Describe how tidal changes affect the movement of sand.
* Describe the differences in sand near the dunes and near the beach.
o List three materials that form islands.
* Name two currents that carry sand.
* Describe the sand grains moved by wind.

Fort Macon State Park, NC 2.1 May 1994



[I1. Post-Vigit Activity

*1 Let’'sMakeAn Idand (page5.1.1)
Students, working in groups, will draw abarrier island. They will then choose a scenario
card affecting their island, analyze the information and draw the results on their island. The

groups will then write a brief description of what happens to their island.

Major Concepts:
» The effect of natural forces on the environment

* Human impacts on the environment

Objectives:
» Explain how barrier islands can cope with drastic changes caused by natural forces.
* Describe how the activities of humans can manipulate barrier island environments.
* List three natural forces that help maintain barrier island environments.

May 1994
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PreVist Activity “1

Our Restless Beaches

Curriculum Objectives:
Grade7

» Communication Skills: lis-
tening, vocabulary and view-
ing comprehension, study
skills using environmental
sources, speaking techniques

* Guidance: develop an aware-
ness of alternative points of
view

* Science: interaction of
people and the environment,
earth science, natural phe-
nomena, meteorology and
climatology

* Socid Studies: know the
importance of natural
resources, gather, organize
and analyze information,
draw conclusions

Grade8

» Communication Skills: lis-
tening, vocabulary and visual
comprehension, study skills
using environmental sources,
speaking techniques

* Guidance: understand the
consequences of personal
actions, distinguish between
fact and opinion

* Science: earth science,
geomorphology, landform
processes

* Socia Studies: gather,
organize and analyze infor-
mation, draw conclusions,
North Carolina geography

Grade9

e Communication Skills:
listening, vocabulary and
visual comprehension, study
skills using environmental
sources, speaking techniques

* Guidance: draw reasonable
conclusions

* Science: physical science,
earth science, waves, shore-
line modification/erosion,
tides

* Social Studies: gather, orga-
nize and analyze informa-
tion, draw conclusions

L ocation: Classroom

Group Size:
30 students, class size

Estimated Time;
45 - 60 minutes

Appropriate Season: Any

Materials:

Provided by the educator:
televison set, VCR, the
“Beaches are Moving” video
tape, discussion questions with
answers

Per student: crossword puzzle

Fort Macon State Park, NC
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Major Concepts.

* Coastal geology

* Currents

* Geography

Objectives:

* Explain one theory of how
the barrier idandsin North
Carolinaformed.

e List threewaysbarrier is-
lands move.

* Describe three currents
affecting barrier idands.

* Define 10 vocabulary
words concerning coastal

geology.
Educator’s I nfor mation:

his activity isdesigned to

introduce studentsto an
accepted theory on the forma:
tion of eastern North America's
barrier idands. Studentswill
view avideo, “The Beaches
AreMoving” and, asaclass,
answer discussion questions
after viewing the tape. Vo-
cabulary isthen reinforced by
completing acrossword
puzzle. NOTE: Thevideo
may be checked out from Fort
Macon State Park or acquired
through theinter-library loan
gystem.

Thevideo is organized
inthree parts. Thefirst part
discusses barrier idandsand
an accepted theory on their
formation. The movement
and storage of sand on barrier
idandsis studied along with
the migration of theseidands.
Students will also learn about
the types of inletsfound on
our coast and how they form.
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Ingtructions:

After viewing the video,
discuss the following ques-
tionsasaclass.

1. Namethree ways water
moves sand on abarrier idand.
(Onshore, offshore and
longshore transport.)

2. What happensto sand re-
moved from the beach during
storms?

(It isgenerdly stored offshore
in sandbars and later returned
to beach.)

3. What kind of waves build
up the beach?
(Fair weather waves.)

4, What kind of waves erode
the beach?
(Storm waves.)

5. When storm waves
overwash theidand, what is
the short term result?

(Sand istransported over the
iIdand and deposited on the
back side of theidand asthe
wave's energy fades.)

Fort Macon State Park, NC

6. When overwash happens
repeatedly over along period
of time, what are the results?
(Theidand dowly rollsover,
causing its migration towards
themainland.)

7. Onatypica North Carolina
beach, how much sand is
moved by longshore currents
inayear?

(100,000 cubic yards.)

8. Why isthe surf often
brown?

(The water isfull of sand and
sediments from the breaking
waves and the longshore cur-
rent.)

9. What isan inlet?

(A break betweenidands
where water flows between the
sound and the sea.)

10. How do thelongshore
currents and tides affect inlets?
(Longshore currentstry to
closeinletswhile thetides
work to keep them open. This
results in fan-shaped deltas be-
ing deposited on either side of
theinlet, known as ebb-tida
deltas on the ocean side, and
flood-tidal deltas on the sound
sde)

312

11. What arethethree ways
inlets move?
(Breathing—expanding and
contracting; migration; migra-
tion and return.)

12. Whereisthe greatest
amount of sand usually stored
inthe barrier idand system?
(Within the deltas of inlets.)

To reinforce the vocabulary
have the students complete the
crossword puzzle.

Suggested Extension:

Watch the second and third
parts of “The BeachesAre
Moving” video. The second
part, from tape counter 1560 -
3477, discusses the coloniza-
tion of barrier idands and the
change in peopl€'s perspec-
tive about these land masses.
The various methods people
have devel oped attempting to
control coastal erosion, such
ashard stabilization, are
also addressed. Thethird part
isan actua debate over the
development and hard stabili-
zation of North Carolina's
barrier idands.

Discuss hard stabilization
and beach devel opment.
Students will provide various
opinions, be surethe class
respects each opinion ex-
pressed. For further infor-
mation read the Student’s
Information in the Post-visit
activity, Let'sMake an Idand.
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Crossword Puzzle Clues

Use the following vocabulary words to complete the crossword puzzle clues.

accrete eroson migration & returninlet  scarp
barrier idand fair weather waves offshore (current) sealeve
beach scarp flood-tidal delta onshorecurrent sound
beach hurricane outer banks storm waves
berm inlet overwash tidal delta
breathing inlet longshore current oyster shell tides
Coadal Plain longshoretrangport  receding wave
dunes migrate sand wind
ebb-tidal deta migrating inlet sandbar

ACROSS 3. North Carolinas barrier idands.

3. FossIsfound on the beach indicating
migration.

6. An offshore deposit of sand built by wave
action or currents.

7. Waves which build up abeach.
8. An opening between barrier idands.

11. A sound-side deposit of ssndinaninletis
cdled aflood

12. Smaller than gravel, coarser than silt.
13.A terrace of sand.

15. A current, traveling paralld to the beach,
carrying vast quantities of sand.

20.0ne way barrier idands ishy
overwash, causing theidand to roll over.

22.A long, narrow coastal piece of land sepa-

rated from the mainland.

23.0ne of the three physiographic regionsin
North Carolina.
DOWN

1. Aninlet which expands and contracts as
it moves.

2. Energy passing through amedium such B LS 7
water. ., ,._;.- 5'1' » PR
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4. Thevertica facein adune, caused by
Severe erosion.

5. A severetropica cyclone originating over
water, with sustained winds of 74 mph or
more.

9. Caused by the gravitational pull of the
moon and sun.

10.19,000 years ago
over 300 feet lower.

14. Mounds of wind-blown sand.

16. tend to erode the beach
during inclement wegather.

17.A current moving sand away from an
idand.

18. A current of air which causeswaveson
water.

19. The process of removing materlal by

was

natural forces. / ;‘ / 1
21. Water separating 8 /nl d rom barrier
isa ds ) % " |
i N '!”\*vx‘l‘ \

W R
Al
~ T2Ly,
‘ il
o fqar.

. May 1994



Our Restless Beaches Crossword Puzzle

1 2
3
9 10
11
12 13
14
15 16 17
18 19
20 21

22

Fort Macon State Park, NC
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Our RestlessBeaches Crossword Puzzle Answers

1 2
b W
3 4 5 6
olyls]tlel]lr]s]hi|el]l | slaln]jd]lblalr
u C e u \Y,
7
t a flali riwlelalt]hl]elr|w]lalv|e]ls
e r t r
8 9 10
r p h i n|l el t S
b i C i e
11
a n a t]i d|la]l dle]l t]a
a n e [
12 13
k i e slaln]d blel]lr | m
14
S n d \
15 16 17
l foln]Jglslhl]J]o]l]r]Jelclul]lri{irle]ln]t
18 19
wW e e t n [
20 21
mli |glrlal]t]e 0 f e S
n 0 r S S 0
d S m h u
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On-SiteActivity “1

Shifting Sands

“ The combination of sand, wind, currents, and
tides, punctuated by hurricanes and northeasters,
make the North Carolina coast one of the most

dynamic geological environments on earth.”

O. H. Pilkey, Jr., W. J. Neal and O.H. Pilkey, Sr.,

Living with North Carolina’s Barrier Islands

Curriculum Objectives:
Grade7

e Communication Skills: lis-
tening, reading, vocabulary
and viewing comprehension,
study skills using environ-
mental sources, speaking
techniques

* Guidance: being responsible
inagroup, develop an aware-
ness of alternative points of
view

» Mathematics: solve problems
in time and measurement

* Science: interaction of people
and the environment, earth
science, natural phenomena,
meteorology

* Social Studies: know theim-
portance of natura resources,
gather, organize and analyze
information, draw conclu-
sons

Grade8

e Communication Skills: lis-
tening, vocabulary and visual
comprehension, study skills
using environmental sources,
reading, speaking techniques

* Mathematics: solve
problemsin time and mea-
surement

» Science: earth science,
geomorphology, landform
processes

* Social Studies: gather,
organize and analyze infor-
mation, draw conclusions,
North Carolina geography

Grade9

o Communication Skills: listen-
ing, speaking, reading, writ-
ing and visual comprehension

* Hedlth: recreational safety

» Mathematics: solve problems
in time, measurements and
averages

* Science: physical science,
mechanics of fluids, earth sci-
ence, oceanography

* Social Studies: gather, orga-
nize and analyze information,
draw conclusions, North

Carolina geography

L ocation:
Beach at bathhouse area of
Fort Macon State Park

Group Size:
30 students, classsize

Egimated Time:
1 hour to 1 hour 15 minutes

Appropriate Season: Any

Materials:

Provided by the park: 2 flat
shovels, 2 metric measuring
sticks, 1 metric tape measure,
5 stakes, bucket, petroleum
jely, 4 clipboards

Provided by the educator: 2-3
oranges or apples; 1 clear
plastic 2-liter bottle; 2 watches
with second hands

Per group: calculator, “ Shifting
Sands’ workshest, pencil

Fort Macon State Park, NC
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From Currituck To Calabash:

Major Concepts:
 Barrier island geology
*Tides
* Currents
*Winds

Objectives:
 Describe how tidal
changes affect the move-
ment of sand.

* Describe the differences
In sand near the dunes
and near the beach.

e List three materials that
formidands.

» Name two currents that
carry sand.

» Describe the
sand grains
moved by
wind.
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Educator’s Information:

I n this four-part activity,
students will learn how
sand and sediments are
moved by wind, waves and
currents,

and deposited in layers.

Parts| and |1 should be
completed asaclass. Part |
can only be completed if the
tideisfalling. Consult acur-
rent tide table or contact park
staff for tide information.

For parts 111 and IV, the
class should be divided into
four equal groups and each
group assigned a number.
Each group should have a
worksheet, calculator and
pencils. The groups will
complete the activities corre-
sponding with their assigned
numbers. Each group should
complete
its activity at the same time as
the others. The groups should
then gather asaclassand dis-
cuss each experiment, record-
ing the information on the
worksheets.

I nstructions:

Have the students read the
Student’s Information prior to
the park visit.

Part |

1. To study tides as a class,
place stake 1 at the highest
point where the water flows
after awave breaks on the
beach. Record the time on
each group’s worksheet un-
der Part 1.

Part |1

2. To study wind as aclass,
place a stake with alight coat
of petroleum jelly on the up-
per beach. The results will
be

observed as a class later.

Partslll & IV

3. Break into four groups and
complete Parts 11l and V.
Approximate timeis 10 to 15
minutes.

4. After partsill and IV are
completed, gather as a class
and visit each group’s experi-
ment. The group should:
A) explain what they did;
B) describe the results;

and
C) answer any questions.

Be sureto refill all holes
dug on the beach.

After al four groups have
completed their presenta-
tions, complete Parts | and I1.

5. To complete Part I, place
stake 2 at the highest point
now reached by waves on the
beach. Record thetime.
Measure and record the dis-
tance between the two stakes,
using the metric system. Cal-
culate the differencein time
the stakes were placed. Dis
cuss and record any observa-
tionsin Part I.

6. To complete Part 11, ob-
serve the petroleum jelly
coated stake from Part |1 for
any particles of sand. Dis
cussthe

following questions:

Which side of the stake
has the most sand on it?

Would more sand be on
the stake if the wind were
blowing harder?

Does the wind appear to
be blowing in the same direc-
tion as the longshore current?

Record any observations
on Part 1.

Fort Macon State Park, NC
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Student’s I nfor mation

he main building materi-

dsof barrier idandsare
sand and sediment. Fine,
small particles of sediment and
sand are moved by wind and
may be trapped by the leaves
and roots of plants, forming
dunes. Thelarger grains of
sand and sediment are more
easly moved by water. Peat,
organic materia formed in the
salt marsh, is another type of
materia found on abarrier is-
land.

In the chain of barrier is-
lands, located along the eastern
and gulf coasts of the United
States, the idands depend on
one another for survival. These
Idands participate in asand
sharing system where sand
from oneidand is removed by
waves and currentsand de-
posited on the next idand. The
currents moving sand from one
idand to another are called
longshorecurrents. The

overwash:
sediment

SOUND
(ESTUARY)

MAINLAN
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movement of sand from one
areaof the beach to another or
from oneidand to another is-
land is called long-shore
transport.

Wind also movesfiner par-
ticles of sand on these idands.
These blowing sediments may
be trapped by the salt-tolerant
dune plants, such as sea oats,
which eventudly resultsin
building a dune system.

Theseidands are moving
constantly, as can be seen
through natural processes such
as storms, currents, waves and
wind. Theseforcesadl origi-
nate from changesin tempera:
ture and pressure in the earth’s
amosphere. Tidd actionin
theintertidal zone moves
quite abit of sand up the beach
or removesit from the beach
where currentsthen carry it to
another part of the beach or a
differentidand. Sandiscon-
tinuoudly being deposited and

\

longshore
current

OCEAN

flood-tidal S2nd deposits
delta

ebb-tidal
.delta
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removed by onshore and
offshorecurrents. Fair
weather waves permit these
currentsto gradualy build up
abeach by depositing sand.
Storms, however, are ca-
pable of moving huge amounts
of sand. Hurricanes, severe
tropical sormsoriginating
over water with sustained
winds 74 miles-per-hour or
more, produce large waves and
increased tides. Thesewaves
and tides are capable of carry-
ing sand over low spots on the
land. Asthe waveslosetheir
strength, the sand is deposited
on the other side of theidand.
This occurrence, called over-
wash, may result in the flatten-
ing of dunes and the buria of
salt marshes and thickets. Fol-
lowing an overwash theidand
begins to stabilize when dunes
reform and new plant growth
on theidand traps the blowing
sand. Thisoverwash process
also adsin the landward
migration of barrier [ands.

Signs of barrier idand
migration may be seen on the
beach. Tree sumpsarethe
remains of athicket area. Dark
areas of sand on the beach,
actualy an organic material
called peat, and fossi| oyster
shdllsreved that what is now
abeach was once a salt marsh.
Since sat marshes can only
form on the protected sound
side of an island, these signs
show that the island has
rolled over itself in aland-
ward migration.
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Shifting Sands Wor ksheset

Group members.

Part I11.
Complete the following observations.

A. Using complete sentences, describethe
sand found on the lower beach. (Isit wet, dry,
fine, coarse, etc.?)

Part I. Tides
Time stake 1 was placed
Time stake 2 was placed
Distance between stakes

Difference in the time the stakes were
placed

What isthe area of the beach found between
high tide and low tide called?

Observations:

Part 1. Wind

Place astake coated with petroleum jelly on
the upper beach. What do you expect to hap-

pen?

Fina observations:

e

Fort Macon State Park, NC
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B. Usng complete sentences, describethe
sand near the dunes.

C. Ineach part, circlethe correct descrip-

tion of today’s wesather.
Temp: hot mild cold
Winds. heavy winds windy
steady breeze cam
occasiona breeze
Forcast: rain overcast clear

D. Ineach part, circlethe correct descrip-
tion of how the sand is moving.

Sand blowingonbeach: yes no

If yes, blowing onthe:
upper beech  lower beach  both

If yes, blowing in the following direction:
(facing the dunes from the beach is north)

N S E W NE NWSE Sw

i
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Part V.

GROUP1

Fill atwo liter plastic bottle one-third full of
sand collected from the lower beach. Usethe
sand from the hole Group 3isdigging. Fill
the bottle with seawater. Replacethelid and
shakethe bottle. Record thetime it takesfor
all the sand to settle to the bottom. DO NOT
SHAKEAGAIN OR EMPTY - Allow the
other groups to observe the results.

Answer the following questions:
How long did it take for al the sand to settle
to the bottom?
Which sand grains settlefirst?
fine

coarse

Which sand grains do you think are depos-

ited and tend to remain on the lower beach?
fine coarse

Which sand grainstend to be suspended in
the water?
fine coarse

Which current(s) and waves deposit sand on

the beach?

Which current(s) and waves
remove sand from the beach?

Fort Macon State Park, NC 415

GROUP2

To measure the velocity of the current, you
will use an orange. One group member will
throw the orange out about 15 metersinto the
water. Besureit isclose enough to shorefor
you to be able to observeit. Watch the orange
to determine the direction it istraveling.

When you have determined the direction of
the current, two group memberswill walk
along the shore afew meters ahead of the
orange and place two stakes, ten meters apart.
Have a group member time (in seconds) how
long it takes the orange to travel the distance
between the stakes. Record that time. Using
the formula below, determine the vel ocity of
the current. If time permits, repeat the activity
and average the results,

velocity (v) = distance (meters)/ time (sec)

Distance (m)
Timeinseconds. 1) SEC.
+2) SEC.
= SeC. + 2
Avg. SeC.
Currentvelocity (v)=__ meters  sec.
V= meters/sec.
Wheat direction isthe current?
east west
Wheat isthis current called?
May 1994



GROUP 3

Dig ahole 50 centimeters deep, just above
the surf. (If you aretoo close to the surf and
water seepsinto the hole, move higher on the
beach until the hole can be dug 50 cm deep
and remain dry.) In the space below, sketch
any layersyou find and label them by their
thickness, color and the materials within the
layers. Measure and record the thicknesses.

What do these layers represent?

Fort Macon State Park, NC

Write in compl ete sentences how you
suppose these layers formed in this manner
(ideas: blown by wind, deposited by waves,
overwash, dredging).

Compare the layersfound in your areato
those found at the dune base (Group 4). Are
there any differences? Why, or why not?
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GROUP4 What do these layers represent?

Dig ahole 50 centimeters deep at the base
of thedunes. Do not disturb plants or their
roots. In the space below, sketch any layers
you find and |abel them by their thickness,
color and the materiad s within the layers.
Measure and record the thicknesses.

Compare the layersfound in your areato
those found at the lower beach (Group 3).
Arethere any differences? Why, or why not?

Can you find any fossil oyster shells?

What are these evidence of ?

Fort Macon State Park, NC 4.1.7 May 1994



Shifting Sands Wor ksheet - SampleAnswers

Group members.

Part I. Tides
Timestakelwasplaced  10:20am
Timesake2wasplaced  10:50am
Digtance between stakes 2 meters

Difference in the time the sakes were
placed 30 minutes

What isthe area of the beach found between
high tide and low tide called? _|Intertidal zone

Observations:

Part 1. Wind

Place astake coated with petroleum jelly on
the upper beach. What do you expect to
happen?__ Sand that is blown by the wind

will stick to the stake.

Find observations:  Sand stuck to the
west side of the stake because the wind was
blowing from that direction.

e

Fort Macon State Park, NC
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Part I11.
Complete the following observations.

A. Using complete sentences, describethe
sand found on the lower beach. (Isit wet, dry,
fine, coarse, etc.?)  Sand found on the lower
beach is wet, very coarse and contains many_

shells.

B. Using complete sentences, describethe
sand near the dunes.

__Sand found near the dunesis dry and very

fine. It hasavery conssent texture.

C.Ineach part, circle the correct descrip-

tion of today’s wesather.
Temp: hot mild cold
Winds. heavy winds windy
steady breeze cam
occasiona breeze
Forcast: rain overcast clear

D. Ineach part, circlethe correct descrip-
tion of how the sand is moving.

Sand blowingonbeach: yes no

If yes, blowing onthe:
upper beech  lower beach  both

If yes, blowing in the following direction:
(facing the dunes from the beach is north)

N S E W NE NWSE SW

May 1994



Part V.

GROUP1

Fill atwo liter plastic bottle one-third full of
sand collected from the lower beach. Usethe
sand from the hole Group 3isdigging. Fill
the bottle with seawater. Replacethelid and
shakethe bottle. Record thetime it takesfor
all the sand to settle to the bottom. DO NOT
SHAKEAGAIN OR EMPTY - Allow the
other groups to observe the results.

Answer the following questions:

How long did it take for al the sand to settle
to the bottom?

Which sand grains settlefirst?

Which sand grains do you think are depos-
ited and tend to remain on the lower beach?

45 seconds

fine

fine coarse

Which sand grainstend to be suspended in
the water?

Which current(s) and waves deposit sand on
the beach?
westher waves

coarse

onshore currents and fair

Which current(s) and waves
remove sand from the beach?

__offshorecurrentsand

slorm waves

Fort Macon State Park, NC 419

GROUP2

To measure the velocity of the current, you
will use an orange. One group member will
throw the orange out about 15 metersinto the
water. Besureit isclose enough to shorefor
you to be able to observeit. Watch the orange
to determine the direction it istraveling.

When you have determined the direction of
the current, two group memberswill walk
along the shore afew meters ahead of the
orange and place two stakes, ten meters apart.
Have a group member time (in seconds) how
long it takes the orange to travel the distance
between the stakes. Record that time. Using
the formula below, determine the vel ocity of
the current. If time permits, repeat the activity
and average the results,

velocity (v) = distance (meters)/ time (sec)

Digtance (m) 10 meters

Timeinseconds: 1) 151  sec.
+2) 175 s
= 326 sec.+2
Avg. 163 sec

Current velocity (v) = 10 mmeters/ 16.3 sec.
v=__061 meergsec.
What direction isthe current?

east west
What isthis current called?
|longshore current
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GROUP3

Dig ahole 50 centimeters deep, just above
the surf. (If you aretoo close to the surf and
water seepsinto the hole, move higher on the
beach until the hole can be dug 50 cm deep
and remain dry.) In the space below, sketch
any layersyou find and label them by their
thickness, color and the materials within the
layers. Measure and record the thicknesses.

What do these layers represent?
Depositing of sediments at different times
in the intertidal zone. Coarsest sediments are
found here as water and wind carry the lighter

sand away.

Fort Macon State Park, NC
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Write in compl ete sentences how you
suppose these layers formed in this manner
(ideas: blown by wind, deposited by waves,
overwash, dredging).

As breaking waves |oose their enerqy,

they deposit the heavier sediments of

coarse_sand and shells on the beach one layer

after another.

Compare the layersfound in your areato
those found at the dune base (Group 4). Are
there any differences? Why, or why not?

__ Generdly the coarser sediments stay in the

lower beach area asthey are deposited by
waves. Finesandiseasly dried out and
picked up by thewind and carried uptothe

dune, leaving the coarse sand and shells
behind.
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GROUP4

Dig ahole 50 centimeters deep at the base
of thedunes. Do not disturb plants or their
roots. In the space below, sketch any layers
you find and |abel them by their thickness,
color and the materiad s within the layers.
Measure and record the thicknesses.

Can you find any fossil oyster shells?

What do these layers represent?
__Theselayersrepresent different timesthat

sand was deposited in the upper beach by
wind. A dark, thick, coarse layer indicates

that ahigh tide deposited coarse sand higher
on the beach.

Compare the layersfound in your areato
those found at the lower beach (Group 3).
Arethere any differences? Why, or why not?

Generdly the coarser sediments stay in the

lower beach area asthey are deposited by

waves. Finesandiseasly dried out and

picked up by the wind and caught by adune

plant'sleaves. Theduneisdowly built up

with fine sand, and occasiondly with

coarse_sand deposited by storm waves.

What are these evidence of ?

___Fossil oydter shells are evidence of barrier

idand rollover. The presence of theseshells

indicates there was once amarsh in this
location.

Fort Macon State Park, NC 4111
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Post-Visit Activity 1

Let’'sMakean |dand

Curriculum Objectives:
Grade7

* Arts Education: develop
positive attitudes

» Communication Skills:
listening, reading, and view-
ing comprehension, study
skills using environmental
sources, speaking techniques

* Guidance: being responsible
inagroup, develop an
awareness of alternative
points of view

* Science: scienceand itsrela
tionship to human endeavor,
interaction of people and the
environment, earth science,
natural phenomena, meteo-
rology and climatology

* Socid Studies: know the
importance of natural
resources, gather, organize
and analyze information,
draw conclusions

Grade8

* Arts Education: develop
positive attitudes, understand
therole creativity playsin art
and producing art

» Communications Skill:
listening and visua compre-
hension, study skills using
environmental sources,
speaking techniques

* Guidance: understand the
consequences of personal
actions, distinguish between
fact and opinion

* Science: scienceand itsrela
tionship to human endeavors,
earth science, geomorphol-
ogy, landform processes

* Socia Studies: gather,
organize and analyze infor-
mation, draw conclusions,
North Carolina geography

Grade9

« Arts Education: accept work
of others, do art, demongtrate
personal perceptionin art,
evaluate art, communicate
about art

e Communication Skills:
listening and viewing com-
prehension, study skills
using environmental sources,
speaking techniques

* Guidance: demonstrate
life planning skills, discuss
responsibility for individual
actions, examine personal
atitudes, bdiefs and values,
draw reasonable conclusions

* Science: humans and the
environment, oceanography,
resources and environment,
meteorology

* Social Studies: participate
effectively in groups,
evaluate information, iden-
tify problems and suggest
ways of solving them, draw
conclusions

L ocation: Classroom
Group Size: 30 - 40 students
Estimated Time: 45 minutes

Appropriate Season: Any

Materials:

Provided by the educator:
1 set of scenario cards, 20-30
barrier idand worksheets or
blank paper, pencils |

Fort Macon State Park, NC
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Major Concepts.

* The effect of natura forces
on the environment

* Human impacts on the
environment

Objectives:

* Explain how barrier idands
can cope with drastic
changes caused by natura
forces.

* Describe how the activities
of humans can manipulate
barrier idand environ-
ments.

e List three natura forces
that help maintain barrier
idand environments.
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Educator’s Information:

arrier idandsabsorb the

ocean’s energy, providing
protection for salt marshes and
themainland. Theseidands
are congtantly changing due
to forces or natural processes,
ranging from tides to occa-
sond hurricanes. Onesuch
process, therisein sealevd,
actualy increases the move-
ment of barrier idands. These
idands seem to move more
rapidly with an extremerise
insealeve.

Erosion onthe beachesisa
hedlthy natura process. How-
ever, many beachfront devel-
opers see erosion asa prob-
lem. By attempting to reduce
erosion through the construc-
tion of groins, jettiesand sea-

walls, people have interfered
with the natura processesim-
portant to maintaining barrier
idands. Thisactivity alows
studentsto form conclusions,
using reasoning and interac-
tion, on how the events de-
scribed on their scenario card
affect their barrier idand.

Ingtructions:

1. Discuss the Student’s Infor-
mation with the class. Divide
studentsinto ten groups and
provide each group severa
barrier idand workshests.

2. Each group will pick a
scenario card and discuss the
information within the group
until aconclusion isformed
on the effects caused by the
event or phenomenon on the
scenario card. On the work-

shesets provided, or on ablank
sheet of paper on which they
create their own idand, the
students are to draw the effects
the group agrees upon. Stu-
dents may decide to draw be-
fore and after pictures of their
idand. Include how the sce-
nario affects the environment,
wildlife, development, the
idand and the future outlook
of each. Each group’s conclu-
sons should be evident inits
drawings.

3. Write afew brief sentences
describing the effects the
events have on theidand, the
environment, wildlifeand
development.

4. All drawings and conclu-
sons should then be discussed
with the class.

Fort Macon State Park, NC
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Student’s I nfor mation

hefirst people to use bar-

rier idands were the Na-
tiveAmericans. Thetribes
found on the coast of North
Caralina, the Secotan, Croatan
and Roanoke, spoke the
Algonquian language. These
hunters and gatherers did not
live on these idands but built
temporary settlementson
them. The Native Americans
caught fish, collected shdllfish
and hunted waterfowl in the
saltmarshes. During thewin-
ter they returned to the main-
land to their permanent settle-
ments.

Thefirst European explor-
ers preferred the more stable
mainland environment to that
of the outer banks. 1n 1524,
Giovanni Da Verrazzano,
an Italian explorer, visted the
outer banks of North Carolina
He found them an unforgiving
environment. It was not until
the early 1700'sthat people
began to live on the barrier is-
lands year-round. A few years
later, permanent towns of 500
people or more were found on
theidands of Ocracoke, Ports-
mouth and Shackelford.

Thesefirst idanders knew
the dangers of living on the
water and respected the
natural forces of storms such
asnor’'easters. Townswere
built on the back sde of the

Fort Macon State Park, NC

idand where the maritime for-
ests protected buildings from
the winds and flooding waters.
These buildings usualy had
trap doors, cut into the bottom
of the houses, which alowed
flood watersto flow through—
thus keeping the buildings
from floating off their founda-
tions.

In the 1800’s, when people
found recreation at the ocean
enjoyable, many resortswere
built on the mainland or on
the backside of theidand and
daily excursonswere madeto
the beach. Later that century,
thefirst buildings were con-
structed on the beach. They
were usualy built from scrap
wood and not considered per-
manent structures. These
buildings were either moved

513

| further from encroaching
waves or rebuilt if destroyed.

Human habitation on these
idandstook itstoll on the
natural resources. People cut
down trees for timber, and
livestock overgrazed the
idand’s vegetation.

After World War 11, with
the use of heavy machinery,
sand was moved to build
homes. Duneswere often
bulldozed down to make level
building lots for a better ocean
view, thus eliminating natural
protection from flooding tides.
Maritime forests were cleared
to make room for houses.
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Salt marshes suffered from
intrusion by people. These
wetlands were often buried

to provide land for further de-
velopment. Devel opment of
these fragile areas has de-
stroyed essentia habitat for
numerous plants and animals.
It isnow known that salt
marshes are the most produc-
tivelandson earth. They are
important buffersfor sound
sdeeroson of theidand and
they absorb water, helping to
keep the mainland from flood-
ing during storms.

Today, beachfront property
development is common.
Structures considered perma-
nent are regularly built facing
the ocean. To protect these
Investments, thereisaneed
to replace “lost” sand on the
beach. Whilethe sandisn’t
actudly log, itisremoved
naturally from one beach to
another by thelongshore cur
rent. Eventhough dunesare
no longer bull-dozed, but en-
couraged to grow, beachfront
development continues.

Fort Macon State Park, NC

Methods for replacing
or reducing the amount of
removed sand by holding the
shorelinein place with im-
movable hard objectsiscaled
hard stabilization. Groins
and j etties are examples of
hard stabilization. Groinsare
rocks, concrete or other mate-
rials which extend perpendicu-
larly from the beach into the
surf. Jetties, smilar to agroin
in design, are usudly con-
structed next to an inlet. Both
groins and jettiestrap sand
moving aong the beach in the

5.1.4

longshore current. The result
Isan accr eting beach on one
sde, while the amount of sand
on the opposite sSide decreases
or recedes. Groinstend to
multiply asindividua owners
try to ensure their sand re-
mains on the beach. A series
of groins and jetties were con-
structed to protect Fort Macon
from severe beach erosion.

Seawadllsand breakwater s
are two other types of hard
stabilization. These are built
paralld to the shordline and
are designed to hold the exist-
ing beach. Asthe beach dope
in front of the seawall begins
to steepen, wave action even-
tudly underminesthe seawall
and alarger one hasto be
built. Thelong term effect
Iseventua loss of the recre-
ational beach and the potential
hazard of scattered debrison
the beach.

Non-rigid stabilization
techniques are also used to
stabilize our beaches. These
methods, such as beach re-
nourishment and dune build-
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ing, focus on sand replenish-
ment rather than construction.

Beach renourishment is
accomplished by pumping
sand, usualy dredge spoil
material from the bottom of
the sound or ocean, or bringing
in sand with dump trucks. This
steepens the natural beach pro-
file by placing more sand than
there ordinarily would be on
the beach. Theresulting beach
actualy erodes more quickly.
Beach renourishment is an ex-
pensive alternative and usually
lasts only 2-4 years before it
hasto be done again. Three-
hundred million dollarsis
spent every fiveyearsin North
Cardlinafor beach replenish-
ment.

Fort Macon State Park, NC

Dune building is the encour-
agement of dune growth by
erecting sand fence or planting
beach grasses, such assea
oats, to promote the natura
build up of sand. Both beach
renourishment and artificia
building of dunes have been
used at Fort Macon.

Barrier idands provide criti-
ca habitat for several species
of threatened and endangered
wildlife. Theseidands protect
our invaluable salt marshes,
areas where 90% of al com-
mercial seafood species de-
pend on for al or part of their
lifecycles. Barrier idands
provide us with recreation and
are important in the tourism
industry. These benefitsare
tangible and affect all of us.
But how about the intangible
benefits? The sound of the

surf, the smell of the sdlty air,
sunsets and sunrises over danc-
ing blue waters, peace and
solitude. How do we put a
price on their worth?

Other questions which must
be answered are-Whenisit
appropriate for peopleto inter-
fere with the natural processes
of beach migration and ero-
sion? Should we permit
hardening or hard stabiliza-
tion of our beaches to satisfy
short term goal's of landown-
ers and communities, and at
whose expense? Or should
landowners and communities
learn to adjust to the natural
processes constantly affecting
barrier isands?

5.15
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Category 3 Hurricane
(you decide the name)
Winds 111-130 mph

Storm surges of 9 to 12 feet, break
through low areas in the dunes.
Extensive damage to the island, which
is commercially developed with
businesses, motels and resorts. Roof,
window and tree damage, mobile
homes destroyed, and boats ripped
from docks. Flooding on the island;
four feet of water in homes.

Category 4 Hurricane
(you decide the name).
Winds over 130 mph.

Washover to sound side of island.
Extensive damage toisand. High
dunes flattened and sand pushed into
salt marsh. Fortunately, the wash-over
occurred in an area where there was no
development; however, sand coversthe
area between two towns. The resulting
washover will provide good nesting
habitat for the endangered piping
plover.

Increased beach development

Property is sold for residential

and commercia development.

No public beach accessis provided,
yet the beach is heavily used by
tourists. With increased beach erosion,
property owners choose to use hard
stabilization to protect their property so
buildings will not have to be moved.

Fort Macon State Park, NC

Inlet Shift dueto a
Category 3 Hurricane
(you decide the name).

The storm has 111-130 mph winds. A
new inlet isformed in the middle of the
island where a canal had been cut on
the sound side for waterfront homes.
One idland has now become two.

Minor flood damage and several homes
destroyed when theinlet formed. Now,
several homes are in danger and others
separated on the new island.

Four-whedl drive vehicles
alowed on beach and dunes.

Their activity is not regulated. This
areaisinthe city limits, with

devel opment and beachfront homes.
Beach is used mainly for recreation, but
some sea turtles nest on these beaches
in the summer.

Northeaster storm
with 50 mph winds.

Beach erosion due to large waves.
Beachfront homes are in danger

of being destroyed; however,

no hard stabilization is permitted
by law. Property owners are forced
to move their homes or lose them.

__________________ q
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L aws protecting wetlands
arerelaxed to allow for
easier development.

Most of the property ontheisand is
already developed. Thereisalarge
tourist industry for recreation.

The year is 2050.

Since 1993, all laws
regulating development
have been repealed, permitting
unrestricted development.

(Consider the fact that the human popu-
lation in North Carolina continues to
grow.)

Fort Macon State Park, NC

5.1.10

L aws protecting wetlands
become more strict towards
devel opment.

Draining of the salt marsh is no longer
permitted. Development of wetland
areasis alowed only with minimal
impact.

Theyear is2050. Since 1993,

laws regulating development

in coastal environments have
been strengthened.

(Think of what some of these laws
might be and list them.) Pollution has
been reduced in the salt marsh.
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VOCAB

ULARY

Accrete - To build up in amount, to increase.
Some beaches are accreting while others are
receding or eroding.

Barrier idand - A long, narrow, dynamic
iIdand parald to the coast. North Carolina's
coast has some of the most prominent barrier
idands, called the outer banks.

Beach - Portion of the shoreline from the
dunesto the nearshore sandbar. In North
Caralina, the beach is composed of between

5 and 25% shell fragments, with the rest being
sand and sediments.

Beach scarp - A vertical face on adune result-
ing from severe erosion.

Berm - A terrace of sand found at the highest
tide point where waves have either deposited
sand or eroded a beach.

Breakwater - A seawall of rock, concrete, etc.,
built to absorb the impact of waves and protect
the shore behind it.

Breathinginlet - Aninlet that tends to expand
and then contract asit moves between two
idands.

Coast - Theland next to an ocean or sea; the
seashore.

Coastal plain - Flat land composed of depos-
ited sediments between the ocean and hills of
the North Carolina Piedmont.

Currents- FHowing water in the ocean that
has continuous onward movement. Currents
are caused by energy from natural processes
such aswind, temperature and pressure
changes and gravity.

Deposition - The deposit of sediments.

Dredge - To remove sand from the bottom of
abody of water usng ascoop or shovel-like
device or apump.

Fort Macon State Park, NC 6.1

Dredge spoil - The sand and sediment re-
moved by adredge. Thisdredge spoil is
usualy pumped onto beachesto replenish or
build up the beach.

Dunes - Mounds of sand usually built by the
deposition of materia by wind and water. The
primary dunes are the first line of dunesfound
on abeach. Secondary dunes are found be-
hind the primary dunes. Dunes are important
because they help absorb large amounts of
energy from storms.

Ebb tide - The movement of thetida current
away from shore.

Ebb-tidal delta - The fan shaped deposit of
sand and sediments | eft by the out-going tide
on the ocean side of aninlet.

Erosion - The process where by sand and other
materias are removed by natura forces such
aswaves.

Fair weather waves - Waves during cam
weather that tend to carry sand toward shore,
dowly building up the beach.

Flood-tidal delta - The fan shaped deposit of
sand and sediments | eft by the in-coming tide
on the sound side of aninlet.

Groin - A low, narrow jetty made of timber,
stone, concrete or sted, usually extending
perpendicular to the shoreline, which isde-
signed to protect the shore from erosion by
trapping deposition from currents, tides or
waves.

Hard stabilization - The use of immovable
hard objects to reduce erosion of ashoreline.
Examplesare groins, jetties and breskwaters.

Hurricane- A severetropica cyclone originat-
ing over water with sustained winds of 74 miles
per hour or more. TheAtlantic hurricane
season starts June 1 and ends November 30.

On average, there are six Atlantic hurricanes
each year.
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Inlet - A narrow channel between barrier
idands through which water flows between
the sound and ocean. Examples are migrating
inlet, migration and return inlet, tidal inlet and
breathing inlet.

Intertidal zone - The zone between high and
low tide marks where the surf breaks. The
subtidal zone isfound below the low tideline.

Jetty - A structure extending from the shore
into abody of water, designed to direct or
confine the current to prevent sand from
building up into a channel or inlet.

Longshorecurrent (also caled littoral
current) - A current that runs parallel to the
beach. It iscaused by waves approaching at
an oblique angle, with energy deflected by the
doping sea bottom, causing the current to veer
off pardlel to the shore. Most of the long-
distance moving of sand from one beach to
another isthework of longshore currents.

L ongshoretransport - The movement of
sand and sediments from one area to another
by longshore currents.

\

overwash

. ] longshore
sediment -, current
SOUND OCEAN
(ESTUARY) \ '
flood-tigg) " depesits
ddta - ebb-tidal

‘.delta
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Migrate - The landward movement of barrier
idands by wind, ocean waves and currents.
The more gentle the dope of the coastal plain,
the faster the idands and their shordlines
migrate or retreat.

Migrating inlet - Aninlet that tendsto move,
as erosion occurs from one idand while sand
Is being deposited to the idand on the opposite
sdeof theinlet.

Migration and returninlet - Smilartoa
migrating inlet, but the inlet quickly returns
toitsorigina location to start the process over.

Non-Rigid stabilization - Methods other than
hard stabilization to prevent beach erosion,
such as beach renourishment.

Northeaster (also Nor’easter) - A gdeor
storm from the northeast, known to cause
considerable erosion and damage to developed
property on North Carolina's beaches.

Offshore current - Currents which tend to
take sand away from abeach, usudly to be
deposited on a submerged mound of sand
caled an offshore bar. The process of these
currents carrying sand is called onshore/
offshore transport.

Onshorecurrent - Currents which tend to
carry sand toward shore, therefore, building up
the beach. Onshore currents redistribute the
sands on the beach.

Outer banks- Term describing North
Carolinasbarrier idands. Theterm “banks’
isthe only topographic term unique to North
Carolina. Nowhere e se do barrier idands
occur so0 far from the mainland.

Overwash - A process where waves wash over
anidand, depositing sand from the seaside to
the soundside of theidand.

Peat - Organic material composed of partially
decomposed vegetation, often found in salt
marshes.
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Recede - To reduce or erode. Some beaches
are receding while others are accreting or
building up.

Sand - Loose particles of worn rock that are
finer than gravel and coarser than silt and clay.
Mogt of the sediments making up the beaches
of North Carolinaare sand.

Sandbar - An offshore deposit of sand formed
by wave action or currents.

Sealevd - Thelevd of the ocean’s surface.
The sealevel on North Carolind'scoast is
thought to be on therise.

Sediments - Fragments of material such as
sand, gravel, silt, mud and clay.

Sounds - Aress of water which, on the North
Carolina coast, separate the mainland from the
barrier idands.

Fort Macon State Park, NC 6.3

Storm waves - Foul weather waves which
tend to quickly erode a beach.

Surf zone - The areawhere the waves break.

Tides- Thecycleof low and high water levels
that occurs two times each day dueto the
gravitational pull of the sun and moon.

Waves - Energy passing through amedium
such aswater. Storm wavestend to erode a
beach. Fair weather wavestend to build up
abeach.

Wind - A current of air, caused by differences
in temperature and pressure, which creates
waves on water.
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SCHEDULING WORKSHEET

For office use only:
Date request received Request received by

I) Name of group (school)

2) Contact person

name phone (work) (home)

address
3) Day/date/time of requested program

4) Program desired and program length

5)Meeting place
6) Time of arrival at park Time of departure from park
7)Number of students Age range (grade)

(Note: A maximum of 30 participants is recommended.)

8) Number of chaperones
(Note: One adult for every 10 students is recommended.)

9)Areas of special emphasis

10) Specia considerations of group (e.g. alergies, health concerns, physical limitations)

11) Have you or your group participated in park programs before? If yes, please indicate previous
programs attended:

12) Are parental permission forms required? If yes, please use the Parental Permis-

[ , have read the entire Environmental Educa-
tion Learning Experience and understand and agree to al the conditions within it.

Returnto: Fort Macon State Park Fax: (252) 726-2497
PO. Box 127
Atlantic Beach, NC 28512

Fort Macon State Park, NC 8.1 May 1994



PARENTAL PERMISSION FORM
Dear Parent:

Your child will soon be involved in an exciting learning adventure - an environmental
education experience at Fort Macon State Park. Studies have shown that such “hands-on”
learning programs improve children’s attitudes and performance in a broad range of school
subjects.

In order to make your child’'s visit to “nature’s classroom” as safe as possible we ask that you
provide the following information and sign at the bottom. Please note that insects, poison ivy
and other potential risks are a natural part of any outdoor setting. We advise that children
bring appropriate clothing (long pants, rain gear, sturdy shoes) for their planned activities.

Child’s name

Does your child:

» Have an dlergy to bee stings or insect bites?
If so, please have them bring their medication and stress that they, or the group leader,
be able to administer it.

» Have other allergies?

» Have any other health problems we should be aware of ?

* In case of an emergency, | give permission for my child to be treated by the attending
physician. | understand that | would be notified as soon as possible.

Parent’s signature date
Parent’s name Home phone
(please print) Work phone
Family Physician’s name phone

Alternate Emergency Contact

Name phone

Fort Macon State Park, NC 8.2 May 1994



NORTH CAROLINA PARKS & RECREATION
PROGRAM EVALUATION

Please take a few moments to evaluate the program(s) you received. Thiswill help usimprove
our serviceto you in the future.

1. Program title(s) Date
Program leader(s)

2. What part of the program(s) did you find the most interesting and useful ?

3. What part(s) did you find the least interesting and useful ?

4. What can we do to improve the program(s)?

5. General comments

LEADERS OF SCHOOL GROUPSAND OTHER ORGANIZED YOUTH GROUPS
PLEASE ANSWER THESE ADDITIONAL QUESTIONS:
6. Group (school) name

7. Did the program(s) meet the stated objectives or curriculum needs?

If not, why?

Please return the completed form to park staff. Thank you.
Fort Macon State Park

PO. Box 127
Atlantic Beach, NC 28512

Fort Macon State Park, NC 8.3 May 1994



