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OPCA

The ocean? It' s 2 miles away; it ' s 200 miles away; it' s 2000 miles away. What

does it matter to me? For those students who live close to the ocean, a lake or a

stream, the effect of water might be more obvious- For the student who lives on a

wheat farm in the arid inlands, the word ocean is remote. It may conjure up images

of surf, sand and sea gulls, experiences fa> removed from their daily life; or it may

have no meaning at all. Yet for that same youngster, the reality of the price of

oversea wheat shipments or fuel costs for machinery are very real. The understanding

of weather and its affects on the success or failure of crops is a basic fact of

everyday life. The need for student.s to associate these daily problems with the

influence of the marine environment. exists. It requires exposure to ideas, concepts,

skills and problem solving methods on the part of the youngsters. It also requires

material s and resources on the part. of our educators.

The goals of ORCA  Ocean Related Curriculum Activities! are: I! to develop a

basic awareness of ways in which water influences and determines the lives and

environments of all living things; and 2! to develop an appreciation of the

relationship of water t.o the study of the natural sciences, social sciences,

humanities and the quality of life.

ORCA at'tempts to reach these goals by: 1! developing interdisciplinary

curricu] um materials designed to meet the needs of students and teachers living in

Washington state, 2! developing a marine resource center, and 3! providing advisory

services for marine educators. In conjunction with these efforts, ORCA is

coordinating communication among educators throughout the state and the rest of the

nation,

The curriculum materials are developed to be used in many areas including the

traditional science fields. They consist of activity packets which fit existing



yhe ocean affects all our lives and we need to be aw~~e and informed of th

interconnections if we are to make sound clecisions for the future of th earth, the

We ho e that through Project ORCA, teachers will beocean and our own well being

encouraged to work together to help students understand and aPPreciate the ocean and

the world of water as a part pf our dai],y existence.

««icula and state educati ~ ~d are designed for use as either a unit or asional goals an

individual. activities.



ACKNOWlLDGE MENTS

The Ocean Related Curriculum Activities  ORCA! are a product of a coopera-
tive effort. These materials were developed at the Pacific Science
Center. Assistance was provided by the National Oceanic and Atmospheric
Administration  NOAA! Sea Grant held by the University of Washington.
The Office of the Washington State Superintendent of Public Instruction
provided technical support and assistance with printing and duplication
costs.

TRIAL TEACHERS

Trial teachers test us and answer the most important question. of all:
"Does it work?" The teachers who gave their time, effort and advice
were:

Lynda Hughes and Allen Husker, Edmonds School District
Lee Boulet; Highline School District.
Barbara Deihl and Susan Swenson; Kent Scbool District
Andrea Harrett; Lake Washington School District
Claire Jones and Jenifer Katahira; Pacific Science Center School for Science
Greg Aveleson, Joe Budde and Hary Ketcham; Renton Scbool District
Margaret Bonham, Ivan Ellis, Willim Lippit, Barb Norsen and Jay Sasnett;

Seattle School District

CMONSULTANTS

Several marine consultants provided valuable assistance and expertise.
Our grate ful thanks to:

Wolf Bauer, Hydraulic Engineer, Seattle
Dave Borden, Director of the Marine Science Center, Poulsbo
Dennis Campbell, Teacher, Edmonds School District.
Alyn Duxbury, Ph.D., Assistant Director for New Programs, Division

of Marine Resources, University of Washington
Charles J. Flora, Ph.D., Director of Aquatic Studies, Western

Washington University
Charles Hardy, Coordinator, Hath and Science, Highline School District
Richard Sternberg, Pb.D,, Department of Geology, University of Washington

The aid, advice and encouragement of the following educators were essential
to the successful development of this project:

Ann Foley, Reading Specialist; Edmonds Scbool District
Angels Hoffman, Teacher, Pacific Science Center
David Kennedy, Supervisor of Science and Environmental Education,

Office of the Superintendent, of Public Instruction
Nan Hunsell, Supervisor for the Archeology Project, Pacific Science Center
Pam Phillips, Program Assistant, Pacific Science Center
Ann Sankey, Manager of Elementary Programs, Pacific Science Center
Elizabeth Sears, Biology Teacher, Edmonds School District
Jan Turnbull, Environmental Education and Energy, Shoreline School District
Beverly Williams, Educat.ion Intern, Pacific Science Center



Othe r consult. ants who o f fe red tr ime and special expertise were:

Sally Snyder, Ph. D., Ant.hropologi st
Ifi lary Stewart, Author
Jerry Strain and Joel Rogers ph«o«a h
Terry Taffoya, United Indians of AII

ADVISORY COMMITTEES

Tiie Marine Education project was reviewed annua lly by the Sea Grant Szte
Evaluation committee. We t.hank them for their advice and suppor t-

Continuing guidance for the program direction was provided by the
Science Cent.er Education Committee, the members of which are:

A.D. Ayrault, Jr., Headmaster, Lakeside School
Levon Balzer, Ph.D., Dean of Inst.ruction, Seattle Pacific Univ«s~ty
Charles Hardy, Coordinator, Math and Science, Highline School
David Kennedy, Supervisor of Science and Environment.al Educatiott;

Office of Superint.endent. of Public instruction
Roger Olstad, Ph.D,, Associate Dean of.' Graduate St.udies, Ilniversity

of Washington, Commit.tee Chairperson
Alice Romero, Teacher, West Seattle High School
Sally Stapp, Teacher, Frank Wagner F.lementary
William Stevenson, Superintendent, Shoreline School District

STAFF

Finally, our heart. felt. appreciation to the staf f members who were instru-
mental in creat.ing, developing arid support ing this project. Thank you
to the curriculum writ.ers Je.ni fer Kat.ahi ra, Claire Jones, Andrea Marrett,
Florence Sands and Sa I ly Snyder, We appreciate t,he efforts of t.he
people responsible for graphics and paste up; Susan Lundstedt, graphics;
Luann Bice, artwork; Vafene Starrett, covers; and Andrea Marrett and
Carolyn Hanson, paste up. We sincerely t.hank our project investigator,
Bonnie DeTurck, Direct. or of Education and Debbie Fowler, t.he Marine
Education Intern at. the Pacif.fc Science Center. We w3sh also t o express
our gratitude to Patt.y Kei.ley, Jan McLachlin., Leslie Wozniak and Peggy
Peterson, for their patience in typing, retyping and «tas, t.ypi ng it all
over one more time.

special thanks to my husband, John Pauls, for all the moral support he
provided during the deveI.opment of these materials and his idea-generat.ing
questions.

Shirley Pauls
proj ect Manager
September 1977 to February 1979

For current, information of project. activities »d/« materrals, contact:

Andrea Marrett
Manager, Marine Educat.ion Project
Pacific Science Cent.er
200 2nd Avenue North
Seatt.le, WA 98]09





BEACH PROFILES AND TRANSECI'S

OBJKCTIVES The student will be able to:

l. name at least three dif ferent characteristics of beaches

about which useful information miqht be obtained,
2. name at least two dif ferent occupations in which such

information is used.
3. describe what a beach prof i le shows.
4. construct a range pole and sighting device in teams

of 3.
5. make fine adjustments on their sighting device.
6. use the prof ile measuring technique as described here

to take readings of the slope of an area.
7. record elevation differences on the beach profile chart.
B. transfer data collected at the sit.e into graph form.
9. explain what the graph shows about the slope of the

site
10. use the prof ile measuri ng techniqu< on the beach site.
11. realize that beaches ar<. used by many people. Our

beaches are a unique and valuable resource whi ch
should be conserved.

12. treat beach animals with respect.
13. be abie to state for what purposes the single line

transect-quadrat method is used.
14. understand that random samp]ing is needed for valid

uopulation counts of large numbers.
1S. use the single line transect-quadrat meti<od to study

populations in the inte rt idal zone.
16. take <kata on envi ronmental factors - exposure, morohology,

salinity, at their quadrat.
17. construct at least one histogram showing the distribution

of a population of an organism along a trans< ct 1 in< .
18. draw som< conclusions about a population as it relates

to the environmental factors of slope, sediment size
an<> es»os«r<',



BEACH PROFILES AND TRANSECTS

ACTIVITY 2:

ACTIVlTY 3:

ACTIVITY 4:

ACTMTY 1:

ACTIVITY 8:

OVEWlEW:

ACTIVITY 1:

ACTMTY 5:

ACTMTY 6:

Who Takes Measuremcnts at the Sea<;1< and Why � day! .
Tho necci for c are fu 1 measurcmunt to qairr use f ul informatiorr
about bear rc s is»tr<>wrr and .'tudcrrts disc»ss who mighi use
such inf orr»at I or<. T!re meaning of a ben< lr prof i lc is i nt ro-

<lu�ced.

'Iaki»q L'ciuipmerrt for Prof i le Measurement � day! .
Studerrts corrstru<-t a rarrqe pole and sighting chrvr'cc u-.«i
r or tak i rrq Irrof i le reaciirrgs and f icr< ly,r<>err. i their
» igh t r rr<! dt vl c<'s .

bra<etc co i'rof ile Measuring Tc<chnicrue on <>r»ear School
<' rounds � clay! .
Students rrse their crguipment to take arrci rc< ord readirrc;s irr
elevat iorr di f fe rences on a s ite nc ar school,

<'raphi rig t!re Prof 1 le � day! .
Back in t!re c:lassroom, the ciata is transferred to graphi c
form. The end resul t 'bows a line wi th the same slope as
the site where th» r< arlin<!s werc. t aken.

Iieach I" ie lci Trip  rrI>i i err<a! � 1 d,ry ! .
Studerrts measur< th» I<rof ii<,rt a beach.

Sirrgle Line Transect � c!uadrat Method of population Analysis � day!
StudentS are intiOciuc <.d tO COneeptS of randam Sampling and uSes
of the trarrseet line and quadrat methoci for populatiorr counting.

Iieae!r Transec.t � day! .
in a field trip to t!re beau!r, stucients use the single line
trarrsec t - ciuadrat method to study populations in the i»ter-
tidal zone and take data on environm<'.ntal factors.

Analyzing the Data �- 2 days! .
Students draw corrclusions about tire iif e forms they found on
the beach as they are af fected by distance. from low ti.de level,
beach morphology, exposure and sa! i ni ty.



BEACH PROFITS AND TRANSECTS
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ACTIVITY 1:

WHO TAKES MEASUREMENTS AT THE BEACH

AND WHY

� day!



Care f ul me asurernen ts mus t be made if in formation about

a beach  or other area! is to be useful.
Users of in f ormation about beaches might include the
Stat e Ecology Department, conservation i sts, f isherpeople,
oil companies, shoreline management agencies, tourists.

OLJECTIVES: student wrll be able to:
name at least three di f ferent characteristics of beaches

about which useful information might be obtained.
name at least: two different occupations in which such

i.n formation is used.
describe what a beach profile shows.

The
l.

TEACHER
PREPARATION:

MATERIALS:

materials list below.See

2 or 3 pictures or slides of the arne beach from different
points of view. Your own snapshots or magazine pictures
will do.
2 or 3 different maps: road map, contour map, atlas
Copies of "Student Guide to Profiles ar>d Transect'' for
e ach s t: uden t ~

2,

3.

PROCEDURES'. Distribute "S tuden t. Guide to Prof i les and Transects."

Explain that students should be familiar with each
objective by the end of the activity packet, and that
the guide is for their use so that they know what is
expected of them,
Show the students the photographs of the beach. Ask
them to tell you what they know about the beach by
looking at the pictures. They may offer information
about whether rt. is a sandy or rocky beach, the slope, the
type of organisms that live there, If not, ask them.
Accept only inforrna'iorr that can be gained through obser-
vation of the pictures, It should become clear that very
little useful information is available. At this point,
ask what other kind of information could be gathered if
they had the time, equipment and know � how. %e ea<.<..'

la".e <i t"..<i .>.<.;n.i,, «' i~ <~s,'<';,'.»- ti" ii: - vo,".48/sand,
O5 Ot"anger.s-�a <rrr,> ha~» rrrurr~, .< .,' ':r U',.'~ ir8 E: t,?r. ri C' '

Q!ld, or r I... i. s--<<l r;-:.'<n< nt; < .Fl i <'1'"s '? r rr'g~~??'=
terr r;?1.

Who would use this information? Have students come up

with thei r own i dc as
QQQrr<< /  s rr7! <jfq f b<i i�14+<- !ur< 7 <n,i!,<lr 1s  glair Qrrp',
8<" cr'e <r ~.v.'e m xr'Cr i ."..<?i'.<. 'Tech<',.<~" n;  ? L: <!ri s. s
s r< c i.'7- .s,<., > <'7 .. Q.~F!ir>; r'=! =.

Why would such in formati orr be important?
i 'r -;:< t",!<.«« .h«' . cc, ki, «.. rr< '.ir . i,' < .'hn',:,'.<, rv, r'<i<; i ',» <rl
ran<i ' <r .9'>' '" ' ' u<'<'s ' 7'<'t!<'n. i <!<: '', a/'.' ' '<f k'l < ui
klow car< the i nf<<rmat ion about t !rc k>hy. ical chara<-:ter-
i.sties of t.he beach be giver< to someorre else who has
never seen the beach? t'<'h<~;; l «,4»»,", n.~.'c>i i, sug�.';.",'. »«,p,',,, ii <t '.r;,, ub;;<.<s <arr 1 <rn<riiirs

t«;.'.'<; ..' r<'r< .'. ! rii!<<.' ><<!"ai irs

ACTMTY 1: WHO TAKES MEASUREMENTS AT THE BEACH AND WlP  � day!



3. Focus the discussion on maps and have them offer sug-
gestions of what information maps give. X,".tctnc.es,
clir cetioris, contour of 1and, relationship af features
to one another'. Show 2 or 3 different types of maps.
Explain that the class is going to make a type of map
showing the slope of an area at school--and at the beach
if you can take a field trip.
Maps which show directions across and down are called
cross-sectional maps. If you cut a piece from the end
of a log and look at it, what you see is a cross section.
The cross-section of an area or beach that they will
map will show the slope, or profile, of the beach along
the line of cross-sectioning.



St uden t Nandout

DATE

PERIOD

STUDENT CiUI DE TO PRQFI LES AND TBANSECTS

Af ter completing this urri t you should:

1 reali.ze that beaches are used by many people. Our beaches are a unique
and valuable resource which should be conserved.

2. understand that beach an>mals deserve respect.

3. understarrd that information about. beaches i s use fu] tc the private cit ' zen,
the ecology department, the shoreline management agcrrcy, the conservationist,
and the oil company, as well as many others,

4. know that we must make careful measurements, record, arrd analyze them. These

three steps make information useful.

S. be able to describe what a beach profi.le shows.

6. be familiar with the skills needed to col lect and present. accurate information.
These ski 1 1 s inr.lude:

a. using the profi le measuring technique to determine the profile
of a beach or other slope.

b. graphing skills such as tran-ferring data collected at the site
into graph form.

c. interpretir>g the graph of a slope.

d, understanding how the quadrat techni.que is used to count large
populations of living things that move s! owly or not at all.

e. realizing that transects show how populations of living thi.ngs
are related to their environment.

f. realizing that random sampling is needed for accurate pol>ulation
counts of large numbers.

g. being able to use the single line tr.ansect � quadrat technique on
site.

h. being able to draw some conclusions about populat ions as they
relate to environmental factors. Such factors include slope,

sediment size, exposure, and salinity.



ACTIVITY 2:

MAKING EQUIPMENT FOR PROFILE

MEASUREMENT

0 day!



fhe equipment for one method of taking profile measuremerrt
includes a tall range pole, a shorter pole for the sightinq
<ievice and a st.akr t o mark the startinn r>oint.

students wx ll:
1, construct a range pole and siqht inq <ievice in teams of

mak< fir>e adjustmer>ts an their iqhtin<r device.
TEACHER
PREPARATION: '1'he teacher should fami liarize her/himself with the

di rectior>s for making the equipment  i f time allows,
make a set yourself beforehand! before leading the stu-
dents throuqh it.

2. Sharp< n t he ends of th< stakes and the siqhting poles
 thr. short poles! so that they can br. pounded into the
grr>un<.

3. You may wish to pa>nt the ran<rr>  ion<3! poles white pzior'
ta mark ing to make them easier to spor .

MATERIALS: 1 Run off: one copy of directions for each student
one copy of patterns for juice cans for each

team of three
2. Ear ear!> team of t.hree students:

l" x 1" x 8' pine pair
1" x .'" x 4 ' pinr p<>le

r>ranq<> I ul «can
h ammo r anri na i 1 s
s i <>ke r  ar . om< . ma 11 wr.iqht.!
r:u > ho<>k or scrrw eye
thr<. a<1
r<> d t,>! ><>
<r>ask r rig ta!><
black grease pencil
meter stick

PRCKX DURE 5: 1. ! and <>ut dirr.ctians for makir>q equi >mer>t and have students
read through it before beginning work.
Teams of thre< are optimum for the m<'anurement act ivity,
so w» su<3gest  hat the .,tudents are grouped in threes now
to bui ld the equipment with the same classmates whom they
wi 1! h< wr>rkinq with later on.
Pas <>ut thr materials.

4, 1 ave the students work through the directions. Her'e are
some thin!s ta watch out for:
a. Before sc:rewi ng the eye screw  or cup hook! be sure

it is far enough below the meter mark on the sighting
pole so that it will not get in the. way of the juice
can �-4 inches will do! .

b, Ensure that the reference lines are drawn straight
and parallel to r.he long edges of the sighting po]e.

ACTI1gTY 2 ~4gINQ EQUIPMENT FOR PROFILE MEASUREMENT � d~!



The stu<ie»ts ' hould not t,<!~< the! r juice cans
securely u»t.il <zf ter they hav<.' made their fi»e
adjustments. 6 1<>t o f ta! < c»< b<' wast<.'d i f th< y
need to r< m<<ve i t t,>,«] ]»st the <'un< a fr»et l«n
<! f an inch .

When making the fi »; adjustme nts i»doors, it
d>fficult to hold the sight.i ng !role perfectly
straight a»d purpe»di<n<lar for a long period of
time. The tha rd team m< mber s!>oui<1 keep i»> eye
on the plumb a»<1 le! t he sight<'r know 1 f i t i s
not vert > oui.

"Contour Ãappi»<,"', Ilation <1 w> 1dli fc F«'3<. rat i<>», Mi»nesot <
Environmental Sc i en<<.s Foundation, Inc., 1'�'l. Avax 1�
able from: The Natio»al wi ldlif<,. v< dern!.ion

Ldu<-.<lt in»»i Eervi <:1»<!
14! ' 16th <;! << ut vi. W.
Wash xnqt<in, !> C, .' ! ! �



lo

NAtiES'TUDENT iiANDOIJT

DATE

PERIOD

DIRECTIONS IPOI-I ~INC PROP'ILE MEASUREMENT EQUIPMENT

YOu Wi 1 I n<,i <I four Jii< t < S <if «Iu! Ilm< nt WIJen takin<3 prOfile measurementS; a rang<'
pole, ."iqhtin<J <ievi«, st ak< aJ«i m<. ter stick The range pole is the tall pole
and wi1 1 be measured anfi mazkc<i of f along its entire length. The short pole will
have the si<Jhting device cor<structed from an orange juice can and uses a fishing�
line sinker as a I< veling device,

tall pole  8'!
red t aiie
pencil
grease pencil
meter st i<.k

~nan e pole IJse:

I<AN<ATE POLE

n~lhtln Deer ca Short llOIe, 1" X 2" X 0', pointed at one end
ora»<ie juice can open at one end
ey<. screw or cuii hook
threa<I

sinker or weight
patterns for juice can
hymn«nr and nai.ls
qr<.as< pen ci I
<net.< r stick

masking tal> e

lie<a:

Thr slJaril end of the short pole will be <iriven into the ground. with the grease
p eil, ark,a line  the ~uidetrn.! t the botto m of t'ne po le et the point up to
which the pole wil 1 be <iriven. hieasure exactly one meter' up from the guicieline,
and draw a line across one of the flat 2" surfaces of the pole. Using your meter
stick as a straight edge, draw a verti cal line down the middle o f the same side.This line is your reference line and should be parallel to the lengthwise edges
of the pole. Using a hammer and nail, start a hole right on the reference line
a few inches below the meter mark. Screw the screw eye  or cup hook! into that
hole, At tach the si nker or other weight to a thread a little less than 1 meter

I!Sing a m< ter ut iok. takf th< t,<l 1 Ik<>ip anti m>rk Off intr rValn laf In centum t.erS
from the hot tom. Use the grease pencil to label each mark, starting with 10
centimeters from the bot tom. When you get to 100 centimeters, label it 1 meter
and wrap red tape around that mark �00 centimeters equals 1 meter! . Continue
marking in ce<itime ters �10, 120... ! until you get to 200. l.abel that 2 meters P
and wrap red tape at that mark. The pole ~ will vary, but your last mark should
be about 250 centimeters. Also wrap red tape around the marks at 50, 150, and
200 cent i meters to make them c >.'>i en to sec.



long and tie t]ie other end to the hook o»v�The thread will hang down. weighted
bv the sinker, r>oht a]on<i t»e referen< e line w]>cf1 the <>ole is ver fectlv oeroendi-
cular to t.he oro<ind. The sinke r wil J not t<>uc]> tht <>r<»ind. Thi s is vour levelin«
devi ce

The orange juice can is used for a sighting device. Usznq the patterns, find the
exact center of the c]osed erid an<1 hammer a i>ail partway in to make a hole. The
other pattern shows wliere t o punch sma] $ ho] es grollnd the open end. Draw ' short
lengths of str in<i through the holes and t ai>e the c nd' on the outside of the can.
The threads shou]d be t.ight so that you get a cross-barr pat tern wit.h the cz<>ss
rn the exact center of the open end.

blow tape tho orange c <<i in positi<in on the meter mark at right a<igles to the
pole. Th< distance between the. center of th< j <>ice cari  where the cross hairs
meet! and the guide]ii>e at the base o f th< po]e hoii]d be exactly l meter.

Sl.ght> ng Pole.

g8SK/AiC //></I' j ggAN~ 2U/CE C!I/V

Th'PEA D
CC7$SHA/RS

C'4/r HOO

~Uh99 C/h' / /</E 7KR

8N /rk 4

G///DA. //YE
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Once the s ighting devices are mad
can is exac

made, they will need to be
is exactly at right angles to th

o e finely adjusted so h
s o t e pole. This can b

l.

e one i ndoor s.

Measure from the oin
Thi

e point on the bottom of the vole

driven
T is should be slightl y over 1 meter since it incl

e pole to the middle of tho e can.

riven into the ground wh en you use it outside.
ce i includes the end that ' ll bwi be

Measure and mark with a encil
tern rar

a pencil the same height on th
porary, since this mark will

he range pole.  Hake
wi only be used once, for ad u

e it
stment.!

3. Have one membmber o f the team pl.ace the ran e
cular to the floor.

ace e range pole against a walla , perpendi-

4. Have the second member hold t
third membe

o the sighting
ir member should check the plumb 1'

the ref erence line drawn th
p me

on e sighting

pole upright a few feet awa
so that it lin ii ines up exact ly with
pole.

Orange Juice Can Patterns

5. The secandand member now sights throu h the

range pole  the
q s t rough the hole in the can to

first member can put his her
o the mark on the

pole so it can be cl 1c ear y seen!. If the
u is/her hand on the mark on the range

up exactly with th e mark on t.he ran
e point where the thr, reads cross lines

alignment. The
range pole, the sightin dev'

line u with
d li. hs g t adjustin

ls
p i the range pole ma kmar , securel ta

Once the cross ha'

now ready to use o t d

ai rs

u si e.
y pe the can in that position. It



ACTMTY 3:

PRACTICE PROFILE MEASURING TECHNIQUE ON

OR NEAR SCHOOL GROUNDS

t1 day!





Wliat is r<.'corded oii tire < liar t <'.'~0 '<' n r'rt,i<'
r<.<r lr' <<1; 0 f' or e <carr,'.i.!n r.<i <;"< r .rrrrr s,

Pass out I-he student worksheets and call student.s' atten-

tion to Picture B. Does tnis show a slope y<' 'ip r<'<«r L  ' l.
Have them fill in the readin<r �5! . Wliat does t.hi s mean
in term» <>f tire di f ference iri r levatiori of t.hc. 1 ers<ir<
holding tlte range pole as compared to t he s rghtxng pole?
Thai~ S~rrrr<.r it j<<!ter. HOw muCh higher is the rartge pOle in
picture B? 7,5 <".rr<.
The students should understand that. sir<ce the sighting
device is at 1 meter or 100 cm, a readinq ot 75 on the
range pol.e shows t hat: it is standing 25 centirnetcrs hiqher.

Thi.s is the result of a simple subtract.ion:
l00 cm  height of sighting device!
-75 crn  reading on range pole!

25 crn
This elevation differen.e, a positive one, 'hould be
recorded on the chart as +25.
How does picture C slope?
What is the reading on the range pole? <7,i<; cm.
What should be recorded on the chart for th» elevation
difference? -80 <.rrl, rear<Et O.: c.00 Cm

-lBG c.<rt
c'<r,'

Make sure students understand that the posit.ive  +! or
negative  -! sign is crucial. "t" for a positive  uphill!
slope, and "-" for,. a negative  downhill ! sl ape.
Pass out materials, using same groups of three that built

the equipment. Take profile rneasuremeitts as directed in
the student handout in some area near the s hool which
has a measurable slope. The student; will lain exper-
ience in a t< am measuring technique a»d wi 1 I know what to
do i f you are able to visit the beach.
'l'he studeitts should follow dire< tioris <in th. ac i<. rty

siieet and record their measurements on the hart lirovi ded.
The charts should be saved for th< next cia rs session.

EXTENDED

ACTMTIES: You may wish to u.e a marked rope, instead <if me< er sticks, for
measuring horizontal dist.ances between rea<li ngs. A 20-meter

length cord or light clothesline should h< adeq<rate for each
group.  lave students mark the rope beforehand at two � meter
interv <ls with tape and waterproof marking pen.

BIB UOQRAPHY: Contour~Ma.<~i~ii, National Wildlife iFederatron, ninnesota
Envi ronmenta1 Sciences Foundation, inc.

Beaches, Shi f ting, Sands of Gold � Leaflet ¹3, 4-H Publications

¹16-3a, May 1976; obtainable from Clemson l:niversity Fxten-
sion Service; Clemson, South Carolina 29631.

Credit.- and thanks to Margaret Bonham
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STUDENT WORKSHEET � TAKIHG READINGS B! What is the reading here?
What do you record on the chart?

I/h'F dC S/CH7 ! What is the reading?
What do you record?
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STUDENT HANDOUT
"Beach Profile"

DATE

PERIOD

III;Ar:II

Materials

For each team of three students:

pencil

clipboard or something to write on
2 meter sticks

level  optional!

Your team will probably work most smoothly if:

one person is the recorder, recording on the chart the range pole reading and
the elevation difference given by the sighter. S/he also checks the
plumbline t.o make sure the sighting pole is held vertical3,y.

one person is the sighter, making the sightinqs to determine the + or
elevation differences.

and one per son is the holder., holding the range pole upright so the sighter
can make the sighti»gs.

These duties can be rotated so each member gets a chance to do each.

Is the description true for the entire beach?

Stand at the water' s edge and look up the slope of the beach to the high tide
mark.  The high tide line is usually clearly marked by debris.! Describe or
sketch it in the space provided.



l7

STUDENT I-!ANI><>ttT t<t.r?,. l! t'tt >t. ] ~

Work will st,rat r'I tl«' wat rr < ed tc.
ntoUr 1< v< 1 t > 't <r t wi th.

l. rxglrt,rrrgl 's t ? 't.}r r wat92.r line and send  >rr» t»am membe ' The

<priv» a . teak» ?<<to t}te ground, Tlris stak ~ wi1l be t}te 9<o~+ oint

tow*r<1 w}r? <ri< t lr<' t< rm wz 1 1 w<>rk.

th<, r<tlrtirrg pol , si.ghts on t.h ' goal 1. VCS

into tire tr<?un } up to the quidelirte, N<?w th» ranq  P~> ho 1.der

}r<tr.r< 1 l' .' m< t»rs away from the <ig}tt» , betw< cn th< 5>9~ ~<~r and

t-	 tt. l }r<' srghte  carl seo tlr» rarr<t< !,<>!<' t}rroog4 s iaht�

re<ordr r s}!o r}<!  I«<  t,h~ plumb l,one on th» sz<t!tt zrq<1 l><>}r to make
is }? '>'«l It ~ 11 p rf: t!y vert i< wl. IV!jr'st, if t«. '. ~;; rry.

2. The sr.g!<ter<
his/her pole
statiorrs him
th ' qoa1 sta}
ing d»vt»».

g~L~This way al1 gr<>rrl«' wi l } be orr <h<



STUDENT HANDOUT � BEACH PROFILE   continued!

4. The sighter, looking through the nai I hole and sigh ti ng through the cross
hairs of the juice can, should instruct the range pole holder to move his/her
hand up or down the pole until the hand is along the same line of sight as
the cross hairs.

The recorder now records on the beach profile chart the range pole reading
and the difference in elevation between the poles. This figure is obtained
by subtracting the reading on the range pole from l00 cent~meters.  l00 cm =
1 mer er = height of sighting device. ! If the range pole is at a hiaher ele-
vation, we get a positive  +! figure, if it is at a lower «levation, our
di f ference is negative  -! .
The "ighter moves the sight pole to exactly the same spot where the range pole
is placed and drives it in. The range pole now moves 2 meters closer to the
goal stake. Repeat steps 3-6 until the goal stake is reached.



STUDENT

CHART FOR BFA  I I F'ROV I LE ill-'AD I Wj'5



ACTIVllY 4:

GRAPHING THE PROFILE

� day!
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ACYIVITY 4: C454PHING THE PROFILE � day!

Data on elevation di f feronces from poi nt to point shows
the slope of the site when transferred to graphic form.
We exaggerate the verti cal dist,xnces on a graph to show
the change in sl.ope more dramat 1<:a L 1 y

OLIECYIVKS: The student will:

l. transfer' data collected at ti<c 'itc into graph form.
2. explain what the graph shows ab«ut the ~lope of the site.

TEACHER
PREPARATION: lf your students «re not familiar wi th the use of scale

measurement on a graph, you may wish to do additional Learning
Activity 81, "Sca! c Measurement."

Completed Student Handout chart for "Beach Profile Readings"
cm graph paper � xerox enough for class
rulers

penci ls
protractors

Teacher information Sheet � "Sample Profile" made into
transparency

PR!CEDURES: 1. Thc students transfer. thei r table of measurements onto a
graph to give a pictorial repre;entation of the slope.
The line on the graph wil 1 show the same ups and downs as
the slope. Show thc sample profile to give an idea of
what they are to 6o.
Make the hori zontal axis the horizontal distance  which
wil 1 be in 2 m<.tcr increments! and the vertical axis the
elevation di florence. Since the data was recorded as the
chang» in cluv stion fr<~m each previous reading, all one
needs to do t<> graph it is to i»crease two meters from
the previous point and then either go up for a positive
difference or down for a negative difference, Students
should now sec why it was important to get the "+" or
sign for each reading.
Since the measurements were taken i n metric, we are using
centimeter graph paper. A conv< nie»t scale to start with
is one meter � onc centimeter for both axis. After they
have completed this, look at th<. sample profile again.
What is the scale here. P. mete»a = Z < m oy the hors'.san+aj'

Z me er = Z cm or< the ver'ical t.ris.
Note . The vertical. distances a re exa<>gerated with respect
to the horizo»tal distances on the graph. Ask the students
what reason they can gi ve for s uch an exaggeration. To
shou fhe change in sZope ysore cremes,i ..;zLZy, ayLd to fit
the graph <»< .: page.
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You may now wish to repeat the graphing with exaggera-
tion on the vertical axis. Have the students use what-
ever scale they wish and compare the resultant graphs.
Can the students determine the approximate angle of

~lope of the area at any given point? 2 protractor can
be used; i f the scale used is the same as tne one used
in the samp'/e graph, ~n angZe of 80o on the graph viZZ
actuaZly represent. a ZS angle at that point. on the
slope because the vertical change ~vzs eracgerated by a
factor of two on the grap<-
Have the students describe the profile of the area as
depicted by their graph How do their graphs compare
to the rough sketch or description they made in the
beginni.ng of the activity? Do di f ferent students '
graphs show a different profi.le? If so, why? They vere
at di fferent places or >sad a dif.~erer.;' scale or made an
er ror.

If they measured the same spot again in three months,
would the profile be the same? Why or why not?
schoo. c~r~»ass or stream ban!'.s, ra n and people might
e hange th e s, o; ..'.
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ACTMlY 5:

BEACH FIElD TRIP

 optional � 1 day!





TeaCher In fOrm'i t i on Shf let
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!pll:!,D '!'BTP <'Il ! !'2!'.1 IN!'.S

H~mhasi%.: n.", vat. n

A field trip to the si.a. !iore can be an exciting experience as well asa valuat>!c i <liicntiofial tool. We iri t!ie Pacific Northwest are fortunatein the extf nt aiid variety of tidelands and marine li fe alonf! our shores.This is a valu;ihlc n itural rr source and it is just as important to con-serve seas!iorf li fe as it is to conserve forests and other wildlife.The attitudes and practices that you, the teacher, display are important,as much of what our students learn about conservation is better "caught"than taught.

seen and studied in its natural habitat. Unless there is a valid usefor a specimen to be brought back into the classroom, leave it undis-turbed in its natural setting so it may be observed by others.
2. ~Re lace ovc turned rocks. Rocks protect many intertidal animals f omshort bird aiid drying out by sun arid wind. If you turn over a rock anddo not return it to its original position you expose the creatures shel-tering beneath it and at the same time destroy algae and animals thatwere living on top of it. Imagine what would happen to the marine li feon a beach if <.veryone that visited it turned over a rock and left itthat way.

other container on all your beach trips. Litter is not only unsightlyon the beach, but it may play a part in changinq the balance of life onthe shore. !Rncourage stiidents to place litter they find on the beach,as well as ! !i<. i r own, into a t rash container.

animals by st< !iping tin them, SO think what a group of 30 COuld do. AvOidusing rocks as stepping stones, as this concentrates your weight and maycrush creatures living under them.

Leave th~in ., as th~care. If studeiits pick up canimals and examinet!iem, thi y shfiu ill re t urn them to the spot where they f ound them. Hostaiiimals !iave specific feeding requirements, and live at specific tidalheig!its. Hoving them to another part of the beach may kill them justas surely as removing them from the beach. A good practice for groupsis to take one or more large plastic tubs to be filled with sea water andplaced in a central location. Interesting specimens can be placed therefor observation and returned to their 'home' after observation. Tubsshould be in a shaded area, and half of the water should be changed everyhalf hour to keep the temperature cool and to provide sufficient oxygenfor the animals.

6. ~Rcs e.t th life form~on find. Handle mari e animals carefullyif you move tiifnm. It. is senseless to poke these creatures wi th a stickor otherwise t!ioughtless ly disturb and dainage them. Some creaturescannot re-attach themselves once they ar'e pried off. Do not pry any-thing loose f rom a rock or shel l if i t seems firmly attached.



'l<,r Ii< r. I »f <ir <<tat i <>rl Site<it

I'or Safeties Baker

l. Tak» o» ly a <Ii.oup of manageal>le srze to the beach A group of 30
studetit.s or 1<is» is a re~sonable size. H,iv< arr adequate number of adults
along to lie lp su[>ervise. On< aeiult. for ev< ry '>-ll> studerits is a good
ratio.

2. Be sure stride nts are dressed [>roperly; long pants, rubber boots or
tennis shoes, and a warm jacke t are musts for the heacli even on a sunny,
warm day. It ' usually coole r at tliu be.acli titan c Isewliere.

Have a fi rst-aid kit: along. Al<lae. <>n rocks c in I>< .', lip[>ery, and
barriac les and mussel.'; are razor h ir r>.

4. Check w< at[«ir < onditiori. t«> feir< . t,irt i ii<l; i . t oriel< wit>ter breach is not
a good p lace t o tak<. stu<ierit s. fri '.h< s<,it ! lc,ir<,i, < i[ 1 [ [.,'-1111;or the
dai ly weat.iree r<- port.

S. Climbing ori ro<.'ks, pl ay i»g ori 1<><is ne ir t. Iie w,ir < r, and wading where
currents exist ar< al I [<ot.ent i,i11y dani I< x<iiii. a< t I vi t i< .;. Discourage these
types of act ivi t. i< s.

6. Caution stir<le»ts nrit to 1< t tlie t id«. .omr iri behind them, and to watch
for t liat cxt r i I,ex <[< ' 'rieak < ~ r wave' .

7. A»»i <lri »t »<I< rit » to,i b»d<ty syst:<rrr wiii lei at the beach. This provides
tiic <it »<I< rit» wi t li a working I>.crt.nor;<rid elimrnates the possibility of
l<>s i ii<1 or><;ter I< rit .itive not riot e< ing it. urit.i l faced witli a distressed parent.

P 1 sr I 1~<1 r i   I I i f i t s

l. A [ways vesi!. t he sit< be fox eharid so that you are certain is is appro-
priate a«d cari <[ear your activities and discussion to xts unique qualities

2. Plan to be at tiie beach an hour before low tide; it is safer to be on
the beach with an outgoing tide. Tides of +l ox lower are good for tide-
pooling trips. These tides usual ly occur during the daylight hours of
fall and spring months. Tidetables are avai 1 able at sporting goods stores,
the chamber of. commerce, toux'ist information offices, or in local newspaliers.

3. Schedule a fami liarization time when you first hit the beach. Discussion
can include these points: What kind of rock, are present? How steep is
the beach? What is the surf condition?

4. Divide the class into small groups, each with a -pecific task. This
can make the trip more worthwhi le.

5. Be sure to bring all the mat;erials you need. No matter what. the activities,
always bring: a large li tter bag, first-*id kits, and a tub for observation
o f goo<i s[>e<-i mens .
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6, Prepare your class beforehand as to what they can expect to find
and what they will be doing. A variety of literature and films is
available to use in preparinq for the trip.

7. After the trip, do some follow-up activities. You might want the
students to share with each other, or with other classes. It's a good
idea to keep a file on what you will change the next time you go on a
field trip, as well as how you prepared for this one.

Credit to Liz Sears and Oregon Sea Grant Advisory Service.



ACTMTY 6:

SINGLE UNE TRANSECT-QUADRAT METHOD

tI day!
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ACTIVITY 6: SINGE UNE TENSE  T-QUADRAT IMETHOD ~q dayj

CONCEPTS: t r.zrrs< < t in,i I i ri<>, ima<jz ii,iz y <ir otiic disc, used as a
<I<rid<' t<> 'it tidy <'«'> jo<jz <' 1 1 va r l l r l <>it,
'I'Iii' < I<I.-z<t i .it t < 'cjirl i <lu ' i s u>'<'it ! o c< >ilf'I't l.i r <I<
t Ii,it: movi el«wl y or r><>t .it,il 1 .
jtarrd<>rr> s ul<rl' I 'I ilier i » Ilt'<ri»is ii v t<>i" v.i! > <I i ~~>1»if af i <»i

OLIECTms: The stu<ierlt s w> 1 1 i

1. be able t<> st,ut< tor wli,it j>iirj>os< .; t-Iic si rru le L ine
t.ransect-<lua<irat metliod is used.

2. understand tjiit raridom samj>l inq is ri«<l«I for valid
pol>ulati<>ri < oiir'it s of I ~ iz q ' irrrrrzt><'1 '.
mrrk r<>j><"i,it, .' m<'1 e r i iit pi'v >Is t <>r <ii,<,i; t i arisect 1 i>res.

TEACHER
PREPARATION: We suqqest t ti;it y<>u read ih< i> i<.k<ir<>«i><i iiif<» matin<i <>ri beach

trarisect s rrr<3 1«<>k <>v<ir tI><. 't it<i«it Ii,»i<i«iit .. bef<>r'e t hi' s<>ssion.

MATERIALS: One rope or heavy twir« lt! m<rt< z n I<>r> i, I><.'r t rarts< ct
Tape
Heter stick

Wat.erg<roof m irk iii<1
Run off r Studcrrt Il.iridout <>i> 'I'ra>is«. t ' � I Ii r stiident

PI<IOiXDURES: Tel l t tie .;t.»<I<;iit -; they,ire <><>inq to take a census, or
cpi!nt, ot . <>m« f t h<,iriimti1 rrrd j>lant f>of>uiations at
th< b< ti<.li r ii <>r dr> r t <> 1< ar.ri r<>ore methods of obtaining

tuj i ri . '<>ziti,it i <>ri ~it><rut ii be.i el> sl te.
C.',iii th< y <I< ! i r>< a 1 oj>ul it.ior>'>,tf<."!l!r'.".' r t th< z'at>te

- <'t<l,<trr,trna.

Ijow <'oui i i Ii< y,i«.:iir,it « ly < t>unt a i>ol>ul at.i<>n? .»tall
," <!,' I</a,'<»' i<,'>. ve  t.<' >t j<t'tt' r '><' '.r>'<.';z t H <z yard, +of<id

'' 'z >zt,' .>!,'i '< fz  t ',' r<.

Ask for <>rr <>xampl<> of a lar<j< j>of>ulatioii at the beach

O<»i l,d t.li«y <>u»t the eri t i re I><>i<ul at ion very easi ly.,ita.
liow would th<iy <to about estimat I riq;uch a large i<umber2
'>'I ;t<f<."f 'i <»! ' mi <�.lz f. t'rz<.'r' zz«,' '<st<>if t't!'t <''z l 7 a::t~z'1 s<>< f >'az;,
<.ounf.>;g t'! >,'.  zz::.
Explai n that the quadrat te< hrri<f>r< tiit y wi. l l be usirig
employs c<>iinting a smell area <>f flic study site and then
multil>1yi»<j t he niimber of th<. se "mal l,ir'< as in the whole

study area, Thr numb<'.rn of <~r giriisms iri e.>el> quadrat
can be exji<'.cted to dif f<' r a, tire <'nvr z.<>rimerital. factors
differ
Review student worksheet. on beach tr insi ct t.p

they understarid t Iie techniques. IS<>i t < a< ber backqround
for more information. ! Lmphasiz<.:
l Importance <>f relatirig p<>f>ul c<t 1'>l'i «»ifi't t'o environ-

menta I factor>. to ber trit iiri<i< rsr.and t.h< e<><> logy
 irrt<>za it i<>ri ot liviri<j I hi<i<jr. if><I t Ii 'i z <r«vrr<!fir<i 'fit !
Ne<-ensi ty <>f rar>dorA samiel ir<q t.<> ~!< r i«:uz:it«our>i'.

jiave st <id<.lit ' m.irk the zof><i" .'I <i I < u'r <' I I <>r t rar>sect
lines, it '. m<>t <'r int<>rv,i! s w i t Ii t >I><' <<<it wa'tc Ypr oo f
Izi zr k i r><j I><'<>»-



TEACHER INFORMATION SHEET

BEACH TRANS EC'TS � BACKORPUNO

The single line transect-quadrat is one of' many methods used by ecologists to
study the distribution of organisms in comparison to the environmental factors.
It is well-suited to studies of the intertidal area since the li fe-zones are
compressed to a width of a few vertical feet. An additional. advantage of
intertidal zone is that the majority of organisms do not move, or they move very
slowly and can be easily studied.

Before the beach trip, mark lines for each transect  twine or heavy string! with
consecutively numbered tags 2 meters apart. At the beach, run the line ~rg~en-
dicular from the low tide line up an area of t.he shore which would give the most
representative sample of organisms found i n the area. The placement of this line
is highly subjective. A station may lie on a position that represents a micro-
habitat, e.g. a sand pocket, tidepool, etc. Ideally, many single line transects
should be made across any one shore area.

At each station, the number of organisms in a meter quadrat is determined. The
theory behind basing any measure of organisms on the square meter is to be able
to relate to the availability of the sun's energy striking the earth on a square
meter of surface area. However, since the life in the intertidal zones of
beaches in our region is so rich, it is di f fi cult and tedious to count an entire
square meter. Instead we will use the area enclosed by a wire coat hanger for
sampling at each station along the transect

By samplinq at predetermined distances,you eliminate bad counts which you get by
random selection of count sites. This is because in random selection there are
always subjective factors: e.g. "There are more snails here", or "It looks
easier to dig there." In studying populations you want to know where they are
as well as where they are not.

Assign teams of 2 or 3 students to count at each station on the transect as
described in the student worksheet. Each team should count 2 or 3 quadrats and
the entire class 3 or 4 transect lines in order to get a representative sampling.
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NAMESTUDENT HANDOUT

DATE

PERIOD

TRANSECTS

Ecology is the study of the relationships between living things and their envir-
onment. An ecologist studies the intertidal zone with these questions in mind:

Where is an organism found along this shore?

Is the location of an organism affected by wave action? Exposure?
Salinity? The surface it lives on  substrate!?

We will be using the transect-quadrat method to count the number of living things
in relation to their surroundings. A line called a transect is marked off on
the beach; the plants and animals are counted in small plots along this line called
quadrats.

The class will lay a transect line at right angles to the water's edge. Stations
will be marked every 2 meters. Be sure to mark the distance from the low tide
mark to your team's assigned station. Count plots or quadrats in the area
enclosed by a wire coat hanger, The coat hanger should touch the transect line
at the 2-meter mark.

Sketch your quadrat below Show surface geology and general location of sea
animals and sea plants  algae!.



ACTMTY 7:

BEACH TRANSECT





I;,1»h t <r Snr <.rn C<1<rrit .> <1r I i<t atiO»S Or quadratS I haVe
ti>». Cl airs < omi>l< I < e<nurits on,il 1 3 t rar>S<'Ct ltneS.
Stu<i»rrtn shOuld follow <it r e<.t.r Otic O<1 the a<. t 1V1 t.y sir»et.
lrrd I I'I'< we Y < 1 1 <lit» Sr i <>n:,i I t h» be,<Ch S i t <.' . I'.aCh t. <>rnI<1
W t I I rr<'»<3 t <> f i 11 <>:rt .i << iiiy <> t bnt h WOrkSheet S   "BeaCh
I;rivi r<>:rm»nt 1!ut,r Si«< t" u<«I "I'OI>irl 1t. i<. ri l>.1t,< She<'t "!
f<>t e r<'Ir t rnnS< Cr <Ourrt«l. I I Stu<i< rrt S IIZV< .'t<t<iir .I the
Or<In<13 snis o f the i rit < rt id, i l terre, ank t !rem tO ideri t i I y
each t.yi><. f<1und irr the i r < oat hanger qua<!rat, I f tlrey
haV<'. <<Ot, aSk them tO deS<'rib< and SkutCh each Orgariism.

EXTENDED
ACflVITIES: If your study area for trunsects has a sparse distribu-

tion of organisms  e. g., <1 sandy or pebbly beach!, use
larger <iuadrats. Students might make square meter frames
out o f wood or scrap mater i a!s, or use old hula hoops.
  I?emember t !rose? !
f' or closer examination <>f or<!arrisms at t.he beach, bring
along magi>i fying glasses. Si>ecimens may be put in a tub
in a -hady I>lao», O»C<I »Ve Yyorie has 1Ook< d at t.he <>rgan-
iSrnS, retur ri tirem tO t h<ri r h«b< tat .

BIBUOGRAPHY: Trarrsect studies, 'National wi 1 <lli fe f>ed< ratio», Minriosota
F»Vi rOnmental SCienCe,; I>O»nd<r ti On, IrIC. Available t rom:
The Natio:ial wildlife t.'ed»rut.i<>rr
I ducat.ional Servlcl rig
1412 If>th S tree t N. W.
W*shirrgtorr, U. C. 20 ! 3 >

Credit to Bob I:.acker, Alan Ost.ensorr, and Sam Mitchell.

TranSe<-.t 1ineS w1t11 St: rt-i<inS Shnulri innk SOrne tlrirrg like thiS
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CLASSIFICATION TABLE fOR BEACH ROCK SIZE

{MODIFIED FROM WENTWORTH SCALE!

App rox im ate
Size Limits

! 10 in.

Grave1 2-64 mm

Sand .0625-2 mm 0.002-0.08 in.

Silt .0039-.0625 mm 0.00015-0.002 in.

Clay  .0039 mm < 0.00015 in.

'Ihese terms describe the size of particles
forming the beach and not the color or
chemical compositio~ of the materials.

Name of
Particles

Boulders

Cobbles


65 mm

64-256 mm 2. 5-10

0. 08-2. 5 in.



Student rrand«t

DATE:

PERIOD

BEACH ENVIRONMENT DATA SHEET

To investigate the effect of the envir.onment. on each animal, you will need to
measurements of the environment. Later you will compare your popu-

counts with other samples in the transect, I f there is a di fference,
measurements might show why.

1. Geological f actors: Slope: Steep Medium

Sediment Size Percent

3. Exposure factors: Where is your quadrat in relation to high and low tide
levels'?

4. If you are not near sources of pollution, test. for salinity by digging a
hole and tast.ing the water that flows into it

Salty Not Salty

5. Is your quadrat exposed to the sun or in the shade? How much of the day?

2. The sur face or substrate has a

great effect on determining
what organisms may live there.
Make a rough estimate of the

percentages of these types of
surfaces in your quadrat
 i.e., 10%, 25%, about half
or 50%, etc.!

fine sand
coarse sand

gravel
cobbles
boulders
bed rock



DATESTUDENT HANDOUT

PERIOD

POPULATION DATA SHEFT
Station
Distance from low tide line

meters

How many different. types of organisms do you count within your coat hanger
quadrat?

Is the Quadrat sparsely or densely populated?

Count and record the numbers of each organism you have found and include a
sketch and brief description  name it if you know it!.

NUHBER FOUNDSKETCHDESCRIPTIONORGANZSN



ACTM p  8

AuZING THE DATA

 ~-2 dQys!
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ACTIVITY 8: ANAUZING THE DATA �-2 d~S!

F a< to! ',!ic}r is t}it subs t ra te, expos ure and sa linity in
t li< ir! ter t. ida 1 zorie may s t rorlg ly i.n fluence the di st ribu-
ti«rl <! t. 11 f».
 !err Lirlderst rrr<}i!re of t}le eco]oglcal relatlO S ips 1Srelationshi s is

limited 1>y t}ic amount of !treasured data. collected.

CONCEPTS:

OBJECTIVES: The st.uderrt.s wi1 l >
l- const.ruct at li ast one hi stogram showing the distribution

of a 1!opulatio» of an o Yganism along a transect line.
draW .:«m» co»C} ir. iO!ls abOut a pOpulation aS it relateS tO
t}le Crrvirunmerlt ill faCtOrS Of Sl<!pe, Sediment SiZe and

TEACHER
PREPARATION: 1>arr	1 i,ir i ..i your-r,< l f' wit.}r t}le backgrou!id information supplied

below. '1'lier< i-,,il so a li 't. of ar!imals an<1 descriptions of
lla}!it.at s ! Il it y<!ir m,iy wiNt tO employ.

MATERIALS: Studerrt ll »ldo!it, "rt<»«h 1:r!VirOrirne»t Data Sheet:S"
Completed Vo}!u tati<!ri Data Sheets from the beach field trip
Cerltirrl»t. e r gi i}!}l }!ape Y

PROCEDURES: l T}ie c1 as.' will 1!c pooling their data in order to glean
wh,lt i<if.>Ymir !<!r! they erin fram lt. A master chart  fcr
ca<i}r r rar!se<.t. 1 r rie!:;uc}l as the one shown below will
c L»ar 1y »liow,	1 t }!r }!o}!ul ation count.  Generally no
more t }i<irl lt! species mako uy> the dominant: li fe forms on
iriy orie slloic. Your chart doesn' t have to be huge. Jhake
a l,ir<}e ori< or. hutcher paper and hang it. where all can see.



Since the stations are numbered sequent»lly from shore,
this chart qives us information about the distr ibut io»
of li fe compared to the distance from the low t ide
What can the students say about the distribution
one organism relative to the low tide liney

2. It can be misleading to not take other factors i such as
the sur face  substrate!, exposure and salinity into
account. Be sure the students realize their conclusions
may or may not be correct; many factors can be at work,
It is also difficult to lead a discussion about these
relationships without steerinq the students to certain
conclusions  e.g., questions like; organism A is always
found close to the low tide or covered by water, what do
you think this means about its habits?!
To avoid these pitfalls, have each team select one or two
organisms and construct a separate histogram for each one
 see below! . Then, Iookinq at the environmental data
collected by the whole class, have each group
come to their. own conclusions about their one or two
orgarrisms. These conclusions can then be shared and
discussed with the ent.ire class. The dist.ribut ion of
various species with respect to each other and the envir-
onmerit can be compared, and the life zones delineated.
Much useful information can be obtained on the ecology of

organisms from such comparisons.

Sam le Histo ram

sect Line I

l 2 3 4 5 6 7 8 9
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EXTENDED
ACTMTIES:

BI BUOGRAPHY:

ppCA t 1 v+ ty pack+ t Beaches" for studies o f zonat ion .
1 ude at s i ge n t i fy t.he zones i n the i r s tudy area?

Combine the information gathered about the Profile of the
beach with the transect studv. Are there anY relation-
ships between slope and life form?
Question for further stimulation: How many anima]s did
you st~'P on yesterday?

"Transect studies ", Minnesot.a Environmental Sciences Foundati on,
Inc., publ ished by National Wi ldli fe Federation. Available
from: Thi Nati onal Wildlife Federation

1412 16th Street N-W.
Washing t on, D, C. 20036



BEACH p ROFILES AND Tlb, N SECTS

VOCABUNpy

BleuOe



TEACH E R I NEO RMAT I ON S I I LFT
Profiles and Transects

Optional Activit.ies

P ROF I LES AND TRAN.'>ECTS

<ire not comfortable with it.Review metric measuremint i f your students
Metric activit,ies.
Mapping activities--see "Mapping Small Pla
Using the graph of the profile from the ac
beach out of clay, plaster of paris, pap<.r
Use several profiles t.o draw a contour map
map several contiquous quadrats in detail,
 See Biological Science Curriculum Study
National Wildlife Federation.

l.
2.
3.
4.

ces," W«ritworth  bibliography!
tivity, mak< a scale model of your
mache, or soft dough.
<>f the beach you vi.sited. Or
usinq symbols fox each organism.

1. Scale Measurement

Centimeter grai>h papi x.
Metric x ulers
Meter stick and tape
I,ist of items to be measured
Pencil and I>aper

Matexials for each student;

I>is«>is<< scale as used i<> m.ii>u an<i cliart». Sh< w sample maps. Most maps
would be useless if they wi re full s i ze  can you imaqin<. putting a map of
Si>attl<'. in a book?!, »o uiii ts of. m< asurem<int,>re reduced in order to fit
the mai> onto a pine«. if I>aI>< r. Explain that the class will take some
mea.urcm< nts and r< diice them Iir<ip<>rt iona 1ly s<> the lines represent.inq
length» <>f m«as<ir«I ob~ects can b< compared on graph paper.
preI>are a l i: t o» the board <>f what, shoul<l be measured. Use large objects
that do not diff< r too widely in size  chairs, desks, heiqht of wall, etc.!
Stiideiits should measure in I dimension only, x. e., Ion<3th or height. Have
students tak< their measurements and record tliem.
After measuring and recordxnq, students are gi ven graph I>aper. Explain
;ca! e of m< asurement hy usinq i llustrations o» the board. � sq. = 10 cm,
or I sq. = SU cm, or I sq. = l meter! . Have; tudents use a scale which
i.',,ii>i roI>ri <I < for th<. measurements taken. Have them trans fer their
m< a-ur.m< >it<i to t iie qraph--one verticxl line is drawn for each object
measured, similar to a bar graph.
To conc! ude the activity, have stu<I< nts compare their graphs with those of
other studerits' and with the objects measured. Ilave the students graph
the measurcm<'nts again, using a different scale. Compare the graphs.
Which scale gives the larger figure on the graph?

This activity qives practice in using scale measurement in qraphinq and mapping.



NAME

PERIOD

NAMLS OF ANIMALS AND DESCRIPTIONS OF HABITAT

l. Iso~ods � under rocks, in sea weed mats, where they
may remain moist during low tides.

2. Shore crabs � tide pools and under
able to survive tidal exposure if g

rocks. They are
ills remain moist

3. Worms - they live in tubes and are grouped to suf .ive
wave shock. They feed only during tirjes when covf red
with water.

4. Anemones � they are found attached to rocks and in sand.
Tjee~y c ose during low tide to conserve water for survival.

5. J~ell fish � free floating and swimming oroanisms. They
are not accustomed to exposure to air.

6. Fish � swimmers who need gills covered wi.th water at all
times. Found under rocks and sea weed.

7. Sea stars � found on under ide of rocks. They hold
water in their water vascular systems to survive exposure
to air .

8. Sea urchins � often bore into soft rock to survive wavesFoacc. May survive some exposure to far.~
9. Barnacles � attached to rocks and other object., by a strong

glue-lake substance. They live in groups to break wave
shock. They can close their tough shells to survive long
exposure to air.

"4 '!

10. f~~ - found in rocky and tide pf9ol «revs. They are ab1f
to wi thdraw into their shells for ex tent led periods o j t imj ~ .
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NAKE

DATE

PERIOD

Names of Animals and Descri tions of Habitat

ll. Nussels � live in groups called "beds" attached by byssal
threads, which hold them securely to rocks and other
st.rata. Can close shells to conserve water during long
exposure to air.

12. Chitons � mobile organisms with shell plates or tough
water covering. Can adhere tightly to rocks with
muscular feet for frequent, short exposure to air.

13. Clams � found in sandy or soft rocky areas. Each has
a muscular foot for digging into beach to avoid
dessication during low tide.

14. ~Lim ets � single shells which serve as protection during
long exposure to air. Each has a muscular foot which
helps it adhere tightly to rock surfaces so that it
will not be swept away.
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BEACH PROFILES AND TRANSECTS

VOCABUIARY:

Beach Nor holog � the physical characteristics of the beach, including slope,
qeology, the presence of rocks or sand, < tc.

Ecology � the st udy 0 f the relationships among l i vi nq th i nqs and their env>. ronment .

Exposure � on a beach, the relative degree of moisture and sunshine available.

Guideline � the line near the bottom of the sighting pole up to which the pole
is driven into the ground

Histoqram � simple graph showing numbers of somethinq ~>lot ted aqainst some other
factor  such as distance from low tide line! .

Intertidal Zone � area of a beach between low and hiqh tide lines. This area is
subject to daily changes in amount of water and is often de»sely populated.

Leveling Device - some system used to show when an ob ject is held perfectly
vertical or horizontal. In our equipment, this function is performed by a
plumb line.

Plumb I.ine - weighted line used to show tr'ue vertical. In our case, a string
with a sinker attached.

Population � members of the same species living in a given area.

Profile - a cross-sectional map showing the slope of an area.

Quadrat � a small area within a larger one used to sample a population.

Random Sampling � taking dat.a by chance to avoid let.ting choices you <night make
interfere with getting true representative data.

Range Pole � tall pole marked in even gradations t.hat you use to sight towards

Reference Line � vertical line drawn on the sighting p<>lc against which the plumb
line is compared to find vertical.

Salinity � saltiness of a liquid, usually described as percent of salt in solution.

Sediment Size � size of the particles found on the ground or i.n rock. On beaches
it would range from fine sand, through pebbles and cobbles to boulders.

Sighting Device � on our equipment, the j uice can wi th a nail hole in one end and
cross hairs on the open end used to sight accurate! y from a dist. ance.

Substrate � the surface <. ul<or< wt<i<:i> <>r<h«<i sms ar ' l < v««<ar<' l <vi<««,< . ro< k'.', m«il.

1 stud ecologicalTransect - a line, imaginary or otherwise, used as a quide to . y
variation



gfjhCH PROFILES ANO TRANSECT'

gglUOGI44PHY:

Books

Study D C, Neath and Co.: Boston, Massachusetts,

Smith, y. D. Ecolo and Field Biolo . Harper and Row publishers,
inc.: New York, New York, 1966.

Curricula

4-N Activities. Clemson Univer'sity Extension SErvice:

South Carolina, 19631.
Beache", Shifti» Sands of Gold � Leaf]et ¹3
4-N Publication ¹16-3a, May 1976.

Clems on

4-N Marine Activities. John Munn, Extensio~ Naturalist. Everett
School District; Everett, Washington.

Measuring the Tides, A Teacher's Guide, 1977.

C.O.A.S.T.  Coa tal oceanic Awareness Studies!. tsarina Environ

ment Curriculum Study. Marine Advisory Service, University
of Delaware l Newark, Delaware.

¹310 To Reco nize, Record and Anal ze Characteristics
of ti Sand Beach Environment, 1974.

North Kitsap M >rim» science Center. North Kitsap School District,
215 3rd Avenu< Slouth. Poulsbo, Washington 9B37o-
Phone �06! 779-5549,

Marine Biolo and Oceano ra hy Guide � Section on Beaches.

Vancouver Enviroment Education project Byrne, M University of
Bri.tish Columbia: Vancouver, B,C., Canada.

Fstua 8 d', lg75.

Mi nnesota Envi ronmental Sciences Foundation, Inc., Publisher
Nat.iona 1 Wild 1 i f e Federation.

Contour Ma >n , lg72
Transect Studies, l.972,

B«h these booklets are availabl.e from
The National wildlife Federation
1412 16th Street N.w.
Washington, D.C . 20036



ORCA FEFLRACR REPORT
MARINF. RiiVC? TIVN  'R<XT :CT

nee your ideas, tom<sents and suggest.ions about thi s act i vi ty Packet to ref ine existing materiaL" and Plan for future

program~ development. Please fill out this survey, remove it fi'om the packet and mail it to us, It has been pre-addressed
you convenien< e, In anticipatior of your response and contribution, thai<k you,

SchooLchere Name

School 1iistrict. radp

N<> of St udcnts Involved

C <role the activity pa<=ket you are evaluating.

Literature and the SeaProfiles a<id Transects
Tides
Tools of Oceanography

please 1ist  and cnmment about! the activities you have used from the activity packet.

b. Bow appropriate for your students were the concepts, principles and vocabulary of this activity packet?

How realistic werc the activ ties and skills for your students?

Are the teacher's materials and instructions adequate and complete?t

How could thi* activi ty packet be improved?

Ail thirgs <onsidered, which of the fo13owing best describe=- your ov<iru[I foci in<i about t.he DRCA park<! you u ed?

very use ful use 1ess

I-  k> you plan to use these materials again?

 !- Do you plan to use any of the other activity packets?

Have you introduced other teachers to t.he activity packets?
If so, who else may be presently using t7;e merci isis?

 <tould you use Marine Education activities as a vehicle to teach skills in other areas?  Please check all those that
apply. ! SCIENCE ENGLISH ART VOCATIONAL ED !CATION

HOME. EC ONOM I CSSOCAL STV13 ES NtiMANI TI ESHAT! 

OTHER  Please specify!

Would you be interested in?

Using the marine Fducation Resource Center and the Pacific Science Center?

i Attending a marine education ins<'ivlcP workshoi<?
we contact you for further infcrinatiOn?

NO

S a for additional cossnents on back.

Beac!ice
Early Fishing People of Pugct Sound
Energy f rom the Sea

Keeping in mind you course ohlectives:

a. Bow well did this material relate?

Type <if Class
 < .e., science, social studies, math, etc.!



Additional Comments-  fold here!

 fold here!

S TAMP

Marine Education Project
Pacific Science Center
200 2nd Ave. M.
Seattle, WA 98109


