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INTERTlDAi. ZONE STUDY

EquipmentMembers

I. Invertebrates

Plankton net
Seine, Nets, Sieve

Tablet and Pencil

Sam, I inda and Bill
Ralph and John
Bob

Zooplankton
Higher Invertebrates

Recorder

2. Vertebrates

Binoculars
Setne and Cast Nets

Tablets and Pencils

SaHey and Kevin
WiH, Tins, Fred and Muff
Sue and Jane

Birds and Mammals
Fish

Recorders

3. Plants

Plankton net
Dip Net
Microscopes lOptionaii
Tablets and Pencils

Don, Ahce and Andy
Jake

Entire group in lab.

Phytoplankton
Higher plants
Recorders

Hydrometer and
Gradus ted cylinder

Thermometer

Jenny and CindySahruty

Temperature

How the Members Mey 8e Grouped

On the next page is a chart explaining how the
members may be divided into the groups, and each
group into subgroups. The example is for the inter-
tidal zone. Remember that this is only one way that
it may be done, Different groups may be formed ac-
cording to area, number of members, equipment and
gear svaiia hie,

After all the members have been assigned to a
group and understand what equipment they will be
using, it may be necessary to explain how to use
some of the equipment such as plankton net, seine,
seive, etc. Also. more than one day or outing may be
necessary in order to complete the study of a par-
ticular ecosystem. If so, that's quite ail right.

It is unportant to remember that after one
ecosystem has been studied by the group, the
members are rotated to a different group for study-
ing the next ecosystem. For instance if Linda used
the plankton net for the intertidal zone study she
would have a different job while studying the upper
beach. This way everyone wiH have an opportunity
to use aH of the equipment available

4. Chen@cat Analysis  Abiotic}

The Use of Some Equipment

Plankton Net

Plankton are free floating plsnCs and animals.
They are usually microscopic but are very impor-
Cant in the food web of the ocean. Plankton are
caught with a very fine-mesh net called a p!ankton
net. When the plankton net is used, it is best to keep
the plankton in jars which can be labeled snd stored
in a refrigerator for later study by the entire group,
This way the plankton can be observed ahve and
moving as they would be in nature rather than dead,
preserved in formalin.

If a factory-made plankt,on net is not available,
one can easily be constructed from a lady's nylon
stocking or muslin, a wire clothes-hanger, and a
stnaH coHecting bottle. lf muslin is used, sew it into
a funnel shape, like a nylon stocking. Make e hoop
from the wire of the clothes-hanger and sew the open
end of the nylon hose or muslin to t,he hoop. Nylon
fishing hne snd a large needLe works well. Cut the
smaH end of the nylon stocking or muslin  net! and
attach a small collecting bottle to this opening, A
baby food jar or medicine bottle of equal volume



works nicely as t.he collecting bot,tie. 'I'ie tbe collec-
ting bottle into the cut end of!.he net, so that when
the net is t,owed t,hrough the water, plankton
becomes concentrated in it. Sew canvas around both

of the open ends to prevent fraying. Tie three pieces
of nylon cord, of equal length, to t.he wire hoop to
make the bridle. Secure t,he t.hree pieces of cord at
their free ends to a fishing swivel.  See Fig, 1. ! Make
the tow-line of at least 20 lb. test. nylon fishing line.
The length of the tow-line depends on where the
plankton net wi!l be used. If the net is used by sim-
ply wading in the water and pulling it behind you,
it wouldn't need to he much longer than 10 feet,
but if it is be>ng thrown front a pier, bridge, etc. i 
would have to be considerably longer.

lt is not, absolutely necessary to identify the
plankton collected by us!ng microscopes. If micro-
scopes are available, t,hough, use them. Sometimes
there will be large plankton coHected, e.g. pieces
of seaweed, copepods, baby shrimp, crab larvae,
etc, that can be identified by using inexpensive
10X hand lenses or magnifying glasses.

Sieve

A sieve is a very useful item for collecting small
invertebrates that bury themselves in the sand or
mud, You can easily make a sieve by hammering out
the slat.s of a wooden soft, drink case and then nail-
ing or tacking a rectangular piece of window screen
to t,he bottom of t,he case. You may want to put
some braces under the screen, such as pieces of coat
hangers. This helps maintain the "life" of the
screen,

For ease of handling, two people are better than
one when working a sieve. While in knee deep wat.er,
one person shovels up a load of sand or mud from
the bottom and places it gently in the sieve which is
being held by the second person. The person holding
the sieve submerges it so that water fills the sieve
about one-half full. The buoyancy of the water
lessens the apparent weight of the sieve and sand
and eases the load on t,he holder's back, With the

sieve partially submerged the person holding the
sieve shakes it back and forth sifting the sand, tnud
and small particles t.hrought the screen leaving
behind larger particles, e,g. shells, shark's teeth,
worms, sand fleas, etc. that can easily be identified.

FIGURE 3.



A Plankton net is uSed in cap'.@ring plankton.



Usrng the sieve and si1avel t~ finci invertebrates is ~asuallv revvarrr!rrg,

4 srna':;-;r,esh sei e:s <rsed to capt re scnall sv;-imrr:irrg vertebrates.



Salinity

The greater the amount of dissolved salts in
water, the greater its salinity will be, Salinity is ex.
pressed as parts per thousand  o/oo!. I f one thosand
ml, of water has 20 grams of dissolved salts tn it !ts
salinity is writteri 20 o/oo, On the average, ths open
ocean has a salinity of 34 o/oo.

A hydrometer is a compact convenient and inex-
pensive tool for determining salinity in the field.
Whenever a hyrdometer is used for determining
salinity, the tetnperature of the water also has to be
taken. A hydrometer and a therrnorneter can be pur-
chased at most drugst,ores, pet stores and aquarium
shops. A hydrometer actually measures the specific
gravity of the water. At a temperature of 14'C, pure
fresh water  having no saltsl has a specific gravity of
0.9991  almost 1.0000! while average ocean water,
with a salinity of 34'/oo, has a specific gravity of
1,0262,.

There are two basic types of hydrometers. The one
used most extensively is based upon the specific
gravity of seawater at 16'C t69 F! using the density
of distilled water at 4'te �9'F!. Hydrometers of this
type carry a designation of 16 /O'. The other type of
hydrometer is based upon the specific gravity of
seawater at 80'F using the density of distilled water
at, 60'F. This is a 60'/60'F standard hydrometer.
This type of hydroineter carries a designation of
60'/60',

Get the type of hydrometer that, measures specific
gravity units. Specific gravity is also expressed in
most tables as density. Specific gravity
hydrometers usually cover the entire range  from
0.9960 to 1.0310 with 0.0006 gradational.

Pour some water to be tested into a graduated
cylinder. If a graduated cylinder is not available, a
lar or some other container large enough to hold the
hyrdometer but small enough to handle easily can
be used The hydrometer and water jar should be
clean before any seawater samples are taken. The
jar shouM be rinsed with the seawater to be tested,
The jar containing the sample sould be phtced on a
flat surface and the hydrometer immersed below the
pomt where it reaches neutral buoyancy which it
may then be allowed to attain, The temperature of
the water should be taken while in the field lon loca-
tionI Take the temperature of the actual water, not
the sample of water in the jar, because the jar water

change with the air temperature.
Read the number on the scale of the hydrometer

where the surface of the water meets the
hydrometer. The surface of the water wtII "sag"
the middle while the water near the glass w
"cHrtg" to the surface of the container. This sagging

effect of the water forms a crescent. shape. The cres-
cent shape is called the meniscus. Read t,he bot tom
of the meniscus. 'To do t,his. the eye level should be
brought from below the water line up to a po~nt.
where the water line forms an intersect, with t.he
stern of the hyrdometer, This is the specific gravity
of the water, tSee Figure 2l

After the obserued temperature and specific
gravity of the water have been recorded, tables
must be used in order to convert t,hese values to
standard temperature and specific gravity idensitv},
If a Fahrenheit thermometer is used it may, if
necessary, first be converted to centigrade. Use
Table 1 for converting 'F to 'C.

lf the hydrometer is based upon a t5 "4' stan-
dard, use Table 2. Table 2 gives only corrected densi-
ty values, For salinity, you must refer the corrected
density to Table 3 for salinity at 16'C. If the
hydrometer is based upon a 60','60' standard, Table
2 is usecl after 0,0010 has been subtracted from the
observed specific gravity.

It is important to record ati of the data whenever
salinity is being determined by using a hydrometer.
It is also useful to record all correction factors and
arithmetic manipulations so that checks for ac-
curacy may be made later.

fxampl ~ of Meaaurtnfl Salinity

Uaing a Standard 15 /4' Hydrometer, The
observed readings for a sample of seawater
were: temperature 23 C; density t.0t40. I
Finding the observed density in the left col-
urnn of Table 2 and looking at the top of the
tabie, one proceeds to the right until
reaching the observed temperature of 23'C.
To the right of the observed density and
down from the observed temperature is the
number 17. This means that 0.00 t7 must be
added to the observed density, giving a cor-
rected density value of 1.0157. Table 3 shows
that the salinity at 15'C is 21 6'loo

QUESTIONS AHO PROBLEIIIS

Below are some sample questions that could be
used to stimulate thought and short-term projects:

1. Give a description of the ecosystem just
studied.

2. What are some of the biotic and abiotic
features of the ecosystem and how are thev
interrelated?

~Adapted rrorn Co//igorive properries oj sera'urer mid 7/iair
Jmporrorrc'e in Certain .4nolyrics/ A.oresfures, by Disnatban
and Ingle.



lryater I evelRead bottom of menisc

Graduated cylinder

ydrometer

FIGURE 2.

3, VV hat biotic and abiotic features have
changed and are undergoing change at the
present time?

4, %hat are some man-made factors causing
changes in the ecosystem and how are they
brought about?

S. What will be or are the results of the
changes?
 ai beneficial;
 b! detrimental.

6. Draw a food web of the ecosystem snd give a
brief explanation of its interrelationships.
Figure 3 is sn example of s simple intertidal
Food Web. Notice that the arrows go from
what is being eaten to what is doing the
eating.

After the Intertidal Zone has been studied, the
members are rotated to different groups snd then

move on to the Upper Beach Study and conduct it in
a similar manner as they did Che Intertidal Zone.

THE DATA RETRIEVAL CHART

Once aII the ecosystems have been studied in Che
field, including: Intertidal. Upper Beach, Sand
Dunes. Maritime Forest, Estuary and Marsh, and
the results recorded, a data retrieval chart is drawn
up by the leader and fIIIed in with help of aII Che
members involved. Figure 4 is an example of a com-
pleted data retrieval chart.

Remember. the data retrieval ch'art. is not used un-
til sil of the ecosystems have been studied. It is best
to wait untd the next meeting to start on the chart.
This way, every one wQI be rested and ready to begin
filling in the chart. It has been found thaC once the
study has been completed and everyone has used
the gear and equipment. they are quite enthuaiasCic
about completing the data retrieval chart and inter-
preting it,
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TABLE 3 DENSITY TO SALINITY CONVERSION

 Density at 15'C � Salinity in 0/00!

Sa!-
ini ty

Sal-
inity

Sal-
inityy

Den-
sity

Den-
sity

Dan-
a}ty

Sal-
inityy

Sal-
tntty

O.9996 0.6
0.9997 0.7
09998 08
0.9999
1.0000

1.0236 ~ 3 ! .9

13

0.999!
0.9992
0,9993
0 9994
0.9995

1 000!
! .0002
1.0003
E.0004
1.0005

1.0006
1,0007
i.oooa
!.0009
1.0010

1.001!
1.0012
1.0013
I 0014
1.0015

i.oOle
1,0017
1.00! 8
1.0019
I 0020

1.0021
I 00?2
1.0023
! 0024
1. 0025

I 0026
I 0027
I 0028
I 0029
I 0030

1.8031
I 0032
i.0033
! 0034
I 0035

I 0036
I 0037
I 0038
1.0039
I  8140

! .004!
I 0042
! Dl�3
I O �4
1.004 5

0.0
O.G
0.2
0.3
0,4

1.2
1.3
1.5
1.6
!.7

1.9
2.0
2,1
2.2
2.4

2.5
2.6
2.8
2.9
3.0

3.2
3.3

3.5
37

3.11
39
41

4,3

45
4.6
47
4.8
5.0

51
5 2
5,4
5 5
56

8
5 9
6  I

2
6.3

ea
6.6
6.7
6.!t
69

1.0046
1.0047
I 0048
I.D049
I 0050

I 005!
1.0052
1.0053
1.0054
1.005 5

1.0056
1.0057
1.0058
1.00$9
1.0060

1.006!
I 0062
1.006 3
1.0064
I .D065

}.0066
1.0067
1.0068
1.0069
1.007G

1.007 I
i.0072
1.0073
1.0074
1.0075

I.Oo7e
1.0077
I 0078
1.0079
1.0080

1.0081
I 0082
I O !83
I 0084
I 0085

i GGBe
1.0087
1.0088
I 0089
I  �9 E

I 0091
1.0092
I 0093
I 0094
I 00'95

! 0096
I. 0097
I VU98
I O099
I t	00

7.1
7.2
7.3
7.5
76

7.7
79
8.0
S.J
82

8.4
8.5
8.6
88
89

90
9.2
93
9,4
9.6

9.7
9.8
9.9

I G.!
10.2

10 3
IO 5
I 0.6
107
10. 8

IE.D
IE I
I i.2
I !.4
I 1.5

11 6
I I. 8
IJ.9
12.0
12. 2

12.3
12.4
126
J2.7
12.8

I 2.9
13. !
13.2
13.3
! 3.5

13 6
7

! 3.9
14.0
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The data retrieval chart  Fig. 4! shows the various
acosystems that were studied listed down the left
side, and the four different groups in which the
members worked along the top. The chart may be
drawn on a blackboard or on a large rectangular
piece of white cardboard. The empty chart is placed
in front of the members. Have someone in each of
the four groups fill in the chart according to what
they found in that particular ecosystem. For in-
stance, if Bob was the recorder for the invertebrate
group in the mtertidal zone he would fill in the
square on the chart undet INVERTEBRATES and
across from INTERTIDAL ZONE.

Ilttarpretatlort Of the Chart

After the chart is filled in to the satisfaction of the
xnembers. the leader then begins to help the
members interpret the chart. An ouCline with sam-
ple questions thaC may be foliowed is suggested
below:

1. Identifying points: Are Chere any similarities
on the chart?

2. Identification: Explain the similarities and
dif ferences.

3, Making inferences: WhaC would you conclude
from the chart? What type of relationships do
the factors present: The ecosystem?

4, Predicting: What would happen if the sand
dunes were destroyed7

5. Explaining and Supporting: The member
should form some type of explanation to sup-
port his prediction. This may come from per-
sonal interviews, newspapers, etc,

6. Verifying: The member develops some type
of experiment or study on paper to prove his
hypo Chesis,

Members should feel as though they have the ma-
jor role in detztrmining what goes on the data
retrieval chart and how the results are interpreted.
When writing the suggestions on the chart, the
leader can very easily sway members' suggestions
by implying that their suggestions are good or bad
ones. A frown or a smile from the leader can cause
the members to offer suggestions that have come in-
directly *om the leader. The chart's data should
come entirely from members' suggertions even
though you may think that some are worthless or ir-
relevant. You may have to force yourself to 1st the
members offer their own suggestions, but you may
also discover that some of the suggestions for the
data were ruore valuable than you thought.

LIST OF SVGGESTED RESOVRCE BOOKS

Below is a list of some resource books that can be
used for studying and identifying the various
organisms that may be caught within the intertidal
xone in Florida. They can be purchased from the
publisher, checked out from practically ally umver-
sity or coQege library and many coastal high schools
will have them in their hbrary, Some of the hooks
are available, on loan, from the Florida 4-H Depart-
ment Marine Library.

Invertebrates

aField Book of Seashore Life $8,00 Roy Waldo
Miner, G. P. Putnam's Sons, New York, 1950.
An excellent field and laboratory guide for identi-
fying most of the invertebrates encountered along
Florida's coasts. It uses very few common names.
May be confusing to beginners. 888 pages.

aMarine Invertebrates $9.95 U. Erich Friese,
TFH Publications, Inc., 1967.
A beautifully illustrated boos with color
photographs. It is not as thor ough as Field Book
of Seashore Life but it contains the cotnmon
names as well as the scientific names, 240 pages.

aTropical Ilfarine Invertebrates of Southerrr Florida
and the Bahama Islands Ill.95 Warren Zeiller,
John Wiiley lk Sons, New York, 1974,
Many excellent color photographs but it does not
cover many of the invertebrates that can be found
in the area of Southern Florida. 132 pages.

Seashore Life of Florida and the Caribbean $10,00
Gilbert L, Voss. E. A. Seemann Publishing, Inc.,
Mianu, FL 1976.
A fine book with many excellent line drawings
from protozoa to chordata. 168 pages,

Availebla from the Florida 4-H Department Marine Library.
2039 hifoCarty Haft University of Flo ida. Gainesvnle. FL
3261 $.

Vertebrates

Sea Birds 53.95, David Saunders, Grosset k Dunlap
Publishers, Near York, 1973.
Painted drawings w'ith descriptions of most of the
sea birds found around the world. 159 pages-

eSeashore and Wading Birds $1.95, Patricia
Pope, Great Outdoors Publishing Co.. St.
Petersburg, Fh 1974.
Painted drawings with descriptions of manv sea
birds that you may encounter in Florida. 44
pages.
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eVertebrates of Florida $35.00, Henry M. Steven-
son, University Presses of Florida, Gainesville,
Fl., 1976.
A very thorough book for identifying and keying
out all vertebrates, except marine fishes, in
Florida, 50'l pages.

eGuide to the Reptiles, Amphibians, and Fresh-
Water Fishes of Florida $8.00. Archie Carr and

Coleman J, Gain, University af Florida Press,
Gainesville, Fl., 1969.
An excellent book for identifying marine reptiles.
Contains black and white photographs. 341
pages,

The Sharks Around Us $3.&5. R. D. Skocik, Star
Publishing Co., Inc., Boynton Beach, Fl., 1970.
Most of the sharks found in Florida waters can be
identified using this book. The tooth count and
shape are used for identification, 208 pages.

eFishes of the Northern Gulf of Mexico 59.95.
Jerry G, Walls, TFH Publications, Inc., Neptune
City, New Jersey, 1975.
Line drawings, descriptions with common and
scientific names for roost, of the fish found in the
Gulf of Mexico. Has a large color chart showing
many of the fishes. 432 pages.

eFishes of the Gulf of Mexico $12.50. Dickson
Hoesc and Richard H, Moore, Texas A and M
University Press, College Station, Texas 19'77.
This book is much hke Fishes of the Northern
Gulf of Mexico by Jerry Walls, 327 pages.

+The Many''plendored Fishes of the Athntic Coast
Including the Fishes of the Gulf of Mexico,
Florida, Bermuda, the Bahamas and the Carib-
bean $2.95.
Describes 406 fishes in colored drawings. An ex-
cellent. book for high school students. 205 pages,

Fishu~atcher Guide to West Atlantic Coral Reefs
$5.95, Char les C. G Chaplin, Livingston
Publishing Co�Wynnewood, PA. 19'l2.
Over 160 species illustrated in painted drawings,
Covers most of the fishes found in the tropical
coral reefs of Florida. It is waterproof and can be
taken underwater, 66 pages.

Caribbean Reef Fishes $15.00. John E, Randali,
TFH Publications, inc., Jersey City, New Jersey,
1968.
An excellent book with black-and-w'hite and color
photographs. 318 pages.

Guide to Coastal Fishes of Georgia and Nearby
States $8 00. Michael D. Dahlberg, University of
Georgia Press, Athens, Georgia. 1975.
A good key to most of the fishes found along the
eastern coast of Florida. Black-and-w hite
photographs, 186 pages.

Shells

eHandbooh for Shell Collectors $9.95. Walter
Freeman Webb, Lee Pubhcations, Wellesley
Hills, Mass., 1935.
Black-and-white photographs and line drawings
of over 2,000 shells. 264 pages,

eA Guide to Fiekf Identification of Seashells of
North America 44.95. R. Tucker Abbott, Western
Publishing Co., inc�Racine, Wisconsin, 1968.
Colored drawings of some 850 shells. 280 pages,

eSeashells of the World 81.50. R. Tucker Abbott
and Herbert S. Rim, Western Publishing Co., inc.,
Racine, Wisconsin, !962.
A golden Press hand-book. Has colored drawings
of many of the major shells that can be found in
Florida. 160 pages.

The Shell, Five Hundred Million Years of Inspired
Design $5.96. Hugh Stix, Marguerite Stix and R.
Tucker Abbott, Harry N. Abrams, Inc., Publica-
tion, New York, Second Printing, 1973.
A book with beautiful color photographs but not
a good book for identification purposes. A good
coffee-tab!e book. 137 pages,

Plants

«Afarine Algae vf the West Coast of Florida Clintan
J. Dawes. University of Miami Presa, 1974. An
excellent book for keying out the many algae
found along the coast of Florida.

Seaiveeds, A Color.Coded, Illustrated Guide to
Common Marine Plants of the East Coast of the
United States C. J. Hilison, The Pennsylvania
State Uruversity Press, University Park, PA�
1977.
This is highly recommended for identifying the
larger algae along our coast, The title is self-
explanitory. 194 pages.

A Guide to the Sea Grasses vf Florida, the Gulf of
Mexico and the Canbbean Region 31.25. Roger
Hanlon and Gilbert Voss, University of Miami
Sea Grant Program  NOAA Sea Grant No.
04-168-14} Miami, Florida, 1975.
Line Drawings and black-and-white photographs,
30 pages,

Marsh Life

Life in and Around the Salt Marshes 54.95.
Michael J, Ursin, Thomas Y. Crowell Co., New
York, 1972.
Describes the plant and animal hfe in and around
the temperate Atlantic coastal marches 110
pages.
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Ablo tie Factors

Oceanography, A study of Inner Space $3.5D.
Warren E. Yasso, Holt. Rinehart and Winston,
Inc�New York, 1985.
An ezcellent book for high-scbool students.
Covers the chemistry of the sea, the earth's struc-
ture, topography and the currents. 176 pages.

Introductory Oceanography Joseph Weisberg and
Howard Parish, McGraw-Hill Book Company,
New York, 19'74.
An excellent book for high-school students. 320
pages.

REFERENCES

Crenshaw, Neil, "Fieki Techniques in Marine
Biology," The American Biology Teacher, 11250
Roger Bacon Dr, Reston, VA, September, 1977,
pp. 376-378.

Dunatham, Jay P. and Ingle. R. M., Coi igatiue
Properties of Seaurater and Their Importance in
Certain Analytica/ Procedures, Florida Board of
Conservation, Marine Research Lab., St.
Petersburg, FL, Leaflet Series: Vol. VI-
Chemistry, December, 1968. pp. 1-22.

Friedrich, Herman, Marine Biology, An Intro-
duction To Its Prob erns And Results, University
of Washington Press, 1969,

Parmsr, Caroiee, Marine Science 4-0 Special
Interest Series, "Plankton-The Basis of Life�
Leader's Guide," 4-H SI IIO, 3L. Florida 4-H
Department, University of Florida, Gainesville,
FL.

Spotte, Stephen H., Fish and Inuertebrote Culture,
John Wiley and Sons, Inc., New York, 1970. pp.
86-88.

18



COQPERATIYE ESTENSIDN woRK IN AGRIcvLTIJRE AND NOEEE EcoloDNIIcs
 AD ot ttot 5otrt toro 3IE 15141

~ Ettenvan Soreko, IFAS, Unnnrslry of Franc&
tno UrrIRO Stoot ~I ot AonnoltvtO, ~n5

K. R. TofonlHor. Dtfoctor


