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ABSTBACT '
.o ‘Thé question of future sources of food is posed with

increasing frequency as the amount of arable land per person

decreases with population growth. The role of the ocean as a food

supplier is currently being explored. This learning experience is

designed for secondary school students. It is divided into four major

areas: (1) at overview, (2) marime plamts, (3) fish protein

concentrate, and (4) aguaculture. Each of the five lessons is

intended for a daily”45-sinute class period, but could be modified. \
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TITLE: THE OCEAN: SOURCE,OF NUTRITION FOR THE FUTURE

* CONCEPT: 1V.C.
IV. Cultural evolution led to dominance| of the environment.
C. THE GROWTH OF SCIENCE AND TECHNQLOGY INCRLASED MAN'S USE
OF NATURAL RESOURCES.
Lt MARINE CONCEPT: 4.12 N Ca
4., Man is part of the marine ecosystem

4.1 The marine environment has affected the course of history~and
the development of human cultufes. ' '

4.12 PROXIMITY TO THE OCEANS AND THE AVAILABILITY OF MARINE

RESOURCES HAVE INFLUENCED THE CULTURES OF MANY SOCIETIES.
7 , P

GRADE LE l: 9-12
SUBJECTS:\ Home Econémics, Science,_Biology; Socﬁal Studies
CLASS PERIODS: 5 ot \.
AUTHORS: Athow, Levitan ’
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INTRODUCTION _f ' - »

The question of future sources of food is posed with increasing frequency
ag the amount of arable land per person decreases with population growth. The ~
role of the ocean as a’ food supplier is currently heing explored. The ocean
‘has the potential to produce products already in use in greater quantities as
well as new products. .

This learniog/gxperience is' divided into four major areas: 1) an overview,
2) marine plants, 3) fish protein concentrate and 4) aquaculture. " Each lesson
is intended for a daily forty-five minute class period, but may be expanded or

condensed depending on time and student interest. o

. * From A Conceptual Scheme for Population-Environment Studies; 1973. . ‘Cést $2.50.

*% Prom Marine Environment Proposed Conceptual Scheme, 1973, No chsrge.

Both conceptual schemes are available from Robert/ W. Stegner, Population-!ﬂvironment
Curriculum Study, 310 Willard Hall, University of Delaware, Newatk, DE 19711,

R876
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LESSON I:° AN OVERVIEW

Concept: The world population is growing at a rate faster than present food sources

can support. The ocean has many untapped resources'for feed{ng a growing' |
population. S ' . ) -
Objectives: g
1. To understand the present world food shortage problem.

2, To list possible sources of food from the sea that are rarely or never .
used today. \

3. 'To taste foods from the sea which maJ be important .sources of hutritlon
in the future.

4. To overcome psychological barriers to certain foods which students are .
not § ustomed to. . " - -

Teacher Background: | i

From the graph below;|it can be seen that it took 1,850 years, from 1 A.D.
to 1850, for the populatior to double from one-half billion to one billion.
Demographers predict that the present population of 4.5 billion will increase
to 6.5 billion by the year32000 s -

5 £,
6 %
4 j . ’ ‘
2 7 L]
| ; s . | "l L
LBOOO B.G. ' L7 ¢ 1 1850 1975 2000
A.D. v

In order to keep pace‘gith the increasing annual population rate of three
per cent, food production must increase at the rate of fodr per cent annually,
However, present world food production is 1ncreasing only 2.7 per cent per anntm.

Early man was a hunter, adthough he also'at berries. and sgeds In order
to gatBer enough food for his family, he needed about two square miles
of land for hunting. The United States, with |an area of 3, 600, OOO square miles,
“would only be able to support 1,800,000 familﬂes in-a huntia‘ societf

About 10,Q00 years ago, man first started growing’ crops sand’ raising animals.
Thus, he 1ncreased his fobd yield %Q support the growing pbpulation. With ex~- -~
. perience and technology. man. has been able to grow and raise even greater amounts
of more nutritious food products. However, the increased food yield from the
land is not sufficient to,support the present waorld population;

Since 70 per cent of’the earth's surface .is covered by water, man-is turning
more and more to the sea for food resources. However, today he 1s at the same
stage with sea foods that, early man was with land foods, i.e., hunting wild stocks
of fish and shellfish. In order to. increase the yield of food from thé sea, man
must perform more scientific research, utilize new- ocean food sources and begin
to "farm™ the oceans. s
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= «Research has recently begun on increasing the yield of triaditional sea
foods as well as developing methods for utilizing other sea life. This new
yfield of study in known.as aquaculture (agriculture is from the Latin for
cultivation of fields; aquaculture is from the Latin for cultivation of water).
The Japanese are very advanced "in aquaculture because there is so little
land ,to farm in Japan.

Aquaculture efforts incluae decreasing the growing time of marine organ-
isms, breeding marine organisms ‘to increase number and size, and culturing
previously unused resources such as seaweed, algae and other forms of marine
life. Alternate forms 6f sea foods such as.fish protein concentrate are also
being developed. Foods from the sea include seaweeds, fish and fish products,
and shellfieh, such as oysters, clams, shrimp and lobsters.

Many people, however, have a psychological barrier against eating many
kinds of seafoods,. even if they have never tried them before. Sirce seafoods
will be an {important source of nutrition, it is important that thése barriers
be overcome. In this section, a seafood meal will be prepared in an attempt
to counter such attitudes. i . \

. LeatninQ-Experience Procedure:

1. Buzz Session:  In groups of three, students should make a list of
possible food sources from the sea. (5 minutes)

2. Dtscuss and compile the buzz sessio; lists. Some possible answtra
are included in the paragraphs abovel The importance of these food
resources will be discussed in the following sections of this lesson
plan: Marine Plants, Fish Protein Concentrate (FPC)| and Aquaculture.

Preparé a meal which consists of seafood products that have potential
for increased future use:

Appetizer: Makinori (Japanese seaweed)- s
Entree: Oysters, clams, mussels or other fish or shellfish
Dessert: FPC chocolate chip cookies (see recipe, p. 15)

~ For recipes, use a cookbook or the books by Zachary and Steinberg listed
in the bibliography. (If the students are not involved in preparing
the meal, do not tell them what foods they are eating.)

After tasting the ‘foods, have the students complete the exercise "Hhat
Food Are You Eating?"

Class discussion: List the parts of the meal on the chalkboard. Aék

‘the following for each food tasted and tally the results: [
. a. How many liked the dish? ‘
‘b, How many disliked the dish?

c. Was there an unfamiliar flavor in the product?

d. . Can anyone guess what it was?
Identify each food item for the class.

An excellent introductory movie on the subject is "Food from the Sea,"
available from Instructional Resources Center, University of Delaware,
Newark, DE 19711. o

Have students write reports on the nutritional value of seafood.~\

‘,



https://known.as

L '

Specﬂal Matetials Needéd:

17
2.

3.

—_——

Serving dishes and

Food items - Japane
. health|

Iv.C, -
! o (Mar, 4.12)
< p. 4
tensils for a meal,
e seaweed (available at Oriental fooduétores or
food. stores)

Seafood (available at supermarkets, seafood restaurants,

' or, fish markets)
Clat juice (available at supermarkets)
Fish Protein Concengrate (samples available from Population-

Enviro
of. Del

Copies of class exe

hment Curriculum Study,- 310 Willard Hall, University
hware, Newark, DE 19711)

rcise "What Food Are You Eating?"
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Name .

What Food Are You Eating?

Try to guess the main ingredients in éach of the.foods that you

have 'jyst eaten, -Star-the ingrediénts that you think may represent an ~

]

important Part of food production and nutrition in the future.

I. 'Appetizer

II. Entree

III. Dessert

T— IV. Beverage
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"LESSON 2: MARINE PLANTS

Concept: Marime plants qnd'Eheir products are used in many phases .of food pro-
duction.’ Moreé attention must be given to the greater use of these
plants as a direct food soyrce.

T

.

'Objeg;ives:\ .

1.\ To understand why the usL of plants is important with regard to energy
efficiency. - . ' L

2. To understand the advan ages and disadvancages of using various types .
of marine plants for nufjrition.

3. To learn about the pres¢nt and future uses of marine plants as food
sources.

Teacher Background!

- The most abundant types of/ qrganisms, both on land and in the oceans, are
the plants. In the oceans, thée majority of these plants are the one-celled algae,
- which are invisible to the naked eye. These unicellular plants, known as phyto-
plankton, drift freely throughout the ocean. The more familiar seaweeds are
also found ‘throughotit the oceans. ) . = : -

Plants are the basis of the food web in the ocean. By photosynthesis, 'they
convert the radiant energy of the sun into organic matter which can then be used
ag food by the animals of the sea. Usually) small animals eat the plants. The
small animals are then eaten by larger ones which are in .turn eaten by even larger
animals. Each of these links in known as a trophic level. 1In this manner, the
energy of the sun is discributed to all organisms in the form of food.

However, each link in the food chain involves a great loss of energy. It
has been estimated tha® only 10% of the energy is passed from one trophic level
to the next. The rest is used.to support the activity of the organism or lost
as waste material. Thus,'there is a greater amount of energy contained in the
lower trophic level organisms, especially the plants. , - :

Phytoplankton are very abundant, yet the oceans are so large and the phyto-
plankton so small that it would be difficult to harvest them. Furtheruwore, many

phytoplankton have a high proportion of indigestible substances and
lack certain essential amino acids.

There is one®type of algae which appears to be a promising source of food,
Chlorella pyrenoidosa. In the mature state, this unicellular plant has a small
percentage of protein. But if it is‘harvested in its early growth stage, it '
may contain-up to 58% protein. The protein contains all the essential amino
agids in large quantities and good fat quality. Engineers feel that farm
factories which could harvest 20 tons of dry protein and two tons of.fat are 3
‘feasible. But larger marine organisms, which have eaten and stored the energy from
the minute food sources, are still a more useful product for man because they are
easier to catch:®

Seaweeds, on the other hand, -ate much larger plants that are usually
attached to the ocean bottom by means of holdfasts. They have stems.and nutrient -
absorbing leavesy, but no flowers, fruits or tubers. Seaweed presently plays,
a very small role in world food production. Economically, brown algae (sugar
wracks, giant kelp), red algae (Irish moss, dulse laver), and green algaé (sea
lettuce) are the most important.

9
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In North Amef!ca, seaweed is used as food .in regions near the sea. 'Because
land is ‘'sdarce, thé Japanese use the sea'to its fullest extént, They hatvest
seaweed both from the sea and from algae farms. Laver is the most common variety
of seaweed used in Japan and is feund in soups, sauces*and ‘sushi, a dish contain-
ing rice, meat, eggs and fish wrapped in laver leaves.'. -However, laver is a poor
source of energy and has a low fat and protein content’. ' But it.has a high con-
tent of trace elements, minerals, and vitamins, all esgsential for human growtk
and development.

Seaweeds are most often used for their extracts.. Thesé extracts, agar,
carrageenins and algins, contain substances whic have excellent gelling proper-
ties., They are used to thicken ice cream, soups, sauces,ajellieé, mayon-
naise and sausage casings. Thus, in a single meal, people,may eat seaweed in
many different forms. o oo '

The principal source of algin in the United States is the giant kelp found
in large beds off the coast of California. This seaweed is attached to the
bottom and rises 165 feet teo the surface. It is harvested with the use of barges
which cut the.weed down to four feet below the surface. The plant is a fast
grower, capable of growing two feet in one day or doubling its size in fourteen
days. In order to take full advantage of marine plants as a source of nutrition,
the harvesting techhology must be improved so that large quantities may- be
obtained inexpensively and efficiently.

Learning Experiéﬁce Procedure:

1. Leéturesdiscussion on the uses, advantages, and disadvantages of marine
plants as a source of nutrition.

Use visual aids to illustrate the ways in which seaweed is used in food.
(See bibliography for books and films).

. g
Prepare some of the following seaweed dj#hes. The plants are available .
from Oriental or health food stores.

Recipes:
‘Laver Bread (from Wales)

Wash the laver thoroughly to remove any-foreign matter. Cdok the laver in
salted water in copper boiler for twelve hours. Spread the plant and allow
to cool. Mince and add food coloring.

To  serve, warm in fat or make into small cakes coated with oatmeal and fry.
Y
Sea Cabbage Sauce (from Russia)

Fresh' sea cabbage (Laminaria) is cleaned, rinsed and dried. Soak in fresh
water for three to four hours. Rinse and chop into small pieces. Fry
*chopped sea cabbage for five . minutes and cool quickly. After tomato sauce
is added to a stuffing of sea cabbage, carrots, and beets, the mixture may
be canned.
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'Jabaﬁese Use of Laver

Wash the laver in frresh water to remove foreign matter.

Chop leaves up finely and spread out to dry in thin sheets,

This sheet material, kpown as Asakusa- nori or Hoshi- nori, is then baked or
toasted over a fire until the color changes to green.

~ At this point, several things may be done: ‘it can be broken up and added
.-to sauces or soups; it can be soaked in sauces and eaten; or sushi

can be prepared by placing boiled rice and strips of meat or fish on
a sheet of hoshi-nori, rolling it up and cutting it into slices.
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LESSON 3: FISH PROTEIN CONCENTRATE

{
Concept: To make more economical use of ,the total fish catch by processing yhole
Y , fish into highly nutritional fish protein concentrate (FPC).

]

Objectives. »

1. To understand the need for more efficient processing of whole fish.

2. To evaluate the nutritiopal contribution of FPC to the diet.,,

3. To determine the advantages and disadvantages of FPC as a food source.

4, To understand the many ways in which FPC can be used.

Teacher Background.

, Fish contain very high concentrations of valuable nutrients, especially high~
quality protein. However, much of the potential fish yield is not presently being
harvested. Furthermore, of the fish that are caught, a large proportion is used
as animal feed. Thus the annual yield of fish could be increased while still
’ maintaindng a stkady stock. : y ] i

However, certain problems arise with- the use of fish as a human food source. -
Ef(st, fish are highly perishable and great precautions must be taken to preserve
them. Second, because of people's tastes; only very few species of fish are in
much demand. Many species of abundant fish are ignored as a food source. To
increase the use of fish as a food snurce, methods for producing a protein con-
centrate from fish have been dtveloped

,Fish'protein concentrate, or FPC, is a long-lasting product in which the
proteins and nutrients are,more concentrated than in the. fresh fish, The pro-
cesging methods prevent waste by using whole fish and fish not usually consumed
by humans. Depending on the method of processing, the appearance of FPC can
.range from a tasteless, odorless flour to a fish-flavored, coarse meal or paste.

As seen in Table 1, a commercial FPC "Astra Protein, produced by Nabisco
 Astra Nutrition Development Corporation, contains 80% protein, with a high
concentration of essential amino acids. In vegetable protein, there is a much
lower concentration of some of these amino acids. FPC also has alow fat,
high (14%Z) mineral content. It is especially high in calcium and ‘phosphorus.
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'I‘al;le ) 38 APPROXM'I:E AN&YTICAL SPECIFICATIONS FOR ASTRA PROTEIN *
o !
¥t -,
Protein (N x 6.25)
L

Fat

Water \“

Ash ¢ , '

Calcium )

+ Phdsphotus ' ' A
Magnesium LR . 0.3%
Sodium . ' 0.3%
Potassium ° ) 0.5%
Chloride 0.2%
Iron ' ' ‘”150 ppm
Zinc 120 ppm
Manganesé : 15 ppm '
Coppei' ' 6 ppm

Fluorine . J 80 ppu{~
Mercury ‘ ~° 0.15 ppm

Iodine 0.7 “ppm
Residual {sopropanol ’ 50 ppm
Total 'bacterial count 1000/g
Pathogenic bacteria absent

*There may be variations in protein, ash, and d:meul content deﬁmding on
the species of fish used as a rax material. \ . R

~ \




Efficiency Ratio

(X of Casein Value)

oteill

S | - ‘ -

\ .
. . Iv.C. 4
. ¢ * , (Mar. 4,12)
| v p. 11

\ y

FPC has been dépigned as a.su:‘élement to existing cereal flours such as
- wheat, corn, oats, rye, rice, millet, sorghum, cassava and _soya., It may be
used in breads, crackers, pasta noodles, cookies, tortillas and other baked
goods. Table 2 dnd Figure 1 illustrate the increased protein quality whed
FPC is added. to crackers and pasta. ) .

b Y

Table 2. ‘ "QUANTITY" AND QUALITY OF PROTEIN
- ) IN CRACKERS SUPPLEMENTED WITH FPC

Amount of FPC in crackers Protein content . Ptote‘in qualityl
0% I W1 20%
v 4% . 12.0% 58%
L J b - !
82 15.3% 772
122 . 17,92 ‘ 922

1 Protein efficiency ratio values expressed as afpercentage_'of_the va}ue for casein.

.

Figure 1 ) COMPARISON OF PROTEIN EFFICIENCY RATIOS .
. T

OF PASTA AND UNPROCESSED MIXTURES OF SEMOLINA AND FPC -.

Unprocessed Mixtures
, .
. .Pasta
¢ Y
ke : ‘
. - f
.
: #
N“ * ’
» L}
. L ' L .
\
i 5
’ L
. -
T : ’ '
. ls A .,

. .  THY O

.



When used at optimum amount (10%), FPC has little effect on the taste or
character of the foods to which it is added. Also, there is only a slight Jloss
of protein quality during cooking. Protein is a very expensive element of our
diet sipee much of it comes from meat. When flours are fortified With FPC, the
cost per unit of usuable protein decreases by 35Z. )

. Fgé has proven to be beneficial in supplying nutrition to drought-stticken
areas. . Because of the continuing need for new sources of food, FPC will have
to become a more important food resource for all the countries of the world.

wever, problems arise from the fact that people are slow to accept new types
food. Also, there {s still no.large FPC processing industry. With more
research and public education, these problems can be overcome.

Learning Experiefice Procedure:

.Lecture on the various aspects of FPC. (See Teacher, Background‘3 )
An excellent background article is "Fish Meal and FPC" by C.P. Idyll,
piblished in ‘the March/April 1973 issue of Sea Frontiers magazine
(Vol 19, #2, p. 83).

Discuaaion of homework aesignment (p. 13). especially question 6.
These questions way also be used al a discusaion guide.

Circulate samples of; FPC and wheat flour and compare the two as to
e«color, texture, nmell and taste. (Samples of FPC are available from
Population-Environment Curriculum Study, 310 Willard Hdll, University
of Delaware, Newark, DE 137;1.)

Relate this lesson to others on nutrition by discussing the effects .
FPC might have on various forms of malnutrition.

Recipes using PPC are found on pp. 14-15.

Homework Asaignment Answers. )

1. ¢ Fish are not being harvested' to the fullest extent; of those hervested,
much 18 used as animal feed; fish are highly periehable; ce(tein fish
* are not pleasing to the taabe.

.

esh fish.

. - - .
3. High protein and mineral content; low fat content. *f /

and other nutrient materials are more concentrated than in

2. FPC is a long+lasting fish product 6f high nutritive qualitg. Protein
r

4, Breed,'crecker., noodles, cookies, tortillas. : ,

5. When used 1& its optimum amount klOZ). FPC alters the 'physical and
sensory characteristics very little. ‘

-

Advantages: ’ N 3

a. makes very efficient use of a catch of fish by using all parts
b. very high in protein (80%) and very low in fat (0.1%)

c. easily used as a food supplement without loss of nutritive value
d. does not alter the taste or chardcter of food

e. since fish are abundant, FPC is abundant

f. it can be stored for lqu periods of time

Disadvantages:

a., people are slow to'eecept new types of food
b. sthere is still go large FPC processing 1ndustry.

. ‘ 15
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_ Homework Assignment:

From the cfhssllecture, answer the following questions. Be able to discuss
your answers in class,

1. Why are fish not used to their full potential as a human food source?

‘ . L

2. What is fish protein concentrate? '

Q- .

r .
3. List two properties of FPC which indicate it could alleviate malnutrition
in an acceptable way.

4. What products lend themselves well ‘to the addition of FPC? . '

) -

[

5. Do any changes in the taste or texture of foods occur when FPC 18 used
in their preparation?

6. Discuss your thoughts on the advantages and disadvantaaés of using FPC
extensively in food production.
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Fish protein concentrate (FPC) is an exccllent
source of high quality, low cost animal pro!;in.
It can be used in foods to improve the quality
ord inciease the quantity of protein. A mixture '
of nine parts of wheat flour and one part of FPC
is three to four times more notritious than just
wheat flour olone.®uch o mixture cen be used
to prepare foods — such as bread ond cookies —
¢ that are excellent in quality and most acceptable..

FPC ctn be used in scuos.
FPC is used to make light, fluffy dumplings.

hSARTYSOUP‘ L .

1 tcbluspoombutter iy

1/2 cup flour/FPC mixture '
(8 perts Hour 1o 1 part FPC)

1/4 teaspoon boking powder

1 egg

| tablespoon pormesan cheese

6 cups of chicken broth

1/3 cup of tometo souce

Melt butter. Add flour and baking powder. Mix well,
Add egg. Beat well after each oddition. Blend in
checse. Heot broth and tomoto sauce to boiling. Drop
mixture into the hot broth by 1/2 teaspoon ct o time.
Cover lightly. Cook for 10 minutes.

T
Industry aan very effectively use FPC to fortify mony
of the cereol products, like breod, pesto (mocaroni

products), crockers, ond cockies. The breod fortified -
_ with FPC is equally as good os the non-fortified

breod in tgxture ond flovor, but slightly tannish in
color. Experiments have shown the following formu-
lation con be used to make excellent bread.

Flour 700 grams . /
Percent of the flour
" FPC 10
L 4
; Sugor 8 .1
. Salt e 2|
Yeost food et . S5 °
Yeost (07)__-—-.q- :5
) “ e P qr——
Ll aad } 4
Water

45

g::rqﬁ%’; B

" Dissolve yeast cnd yoot' food in some warm

4 - |
In the following recipe |«

_minwfes.

S L

o™

water (90 95'F) Stir. !'n the mixer, place about
half (50-60 percent) of the flour, half of the water,
ond the dissolved yeast. Mix for cbout five

Ploce in the fermentor for four- hours at 80°- |- "

85°F. ; s

'
At the end of the four hours, tcke the remcining
ingrediemts — suger, selt, fct, remaining flour
ond/FPC - and place in the mixer. Mix for
several minutes or until the FPC is well mixed
with the other ingredients. Add the remoining
water: Mix for several minutes (one to twa)."Add
the sponge. Mix ugtil dough hos developed, cbout
seven fo eight minyfes. =+« ‘

Weigh the dough (518 grams) ond cllow to relox
for ten to tifteen minutes.

Sheet and mold the dough. Place in pans. Ploce
pans in proofing cabinet ot %0 *F ond 90 percent
humidity until_the dough has risen to one-half
inch cbove the sides of the pan (50-60 minutes).
Boke at 420 °F for 20-25 minutes:

FPC can be mgorpormed into poste (mocaroni |

‘products) to mcke a more nutritious product. Make ’

e mixture of 92 percent semolina and 8 percent |-
FPC. Then follow the usucl procedure in the !

| moking of pasta. The only difference will be

| dough. A

Nintler cnponunmahon, ﬂu od(ustmoou éan
'be mdo. )

in the omount of woter needed to prcpore the
little more water is ‘needed with
each percent increment of FPC. The dough
will go through the extruder quite edsily..

e s :

A very acceptoble and nutritious cracker, ;
cookie, or snock can be mode by replocing 8-
to 10 percent of the flour. with FPC. When
FPC is used milk is not needed. Replace the
usual amount of liquid milk with water. Chances
ore a little more woter will be needed thon
the amount listed in the formulation. With o
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0.'7& fo"cvlu' F'C‘vhd flow .mixture can bo made
%2 ot home and used in recipes: .
. F _4-1/2 pounds (or 18 cugs) of all-purpese flour
o ) 1/2 pound (or 2 cups) of FPC

; -{
4

i' . Mix the oll-purpose flour and the FPC, sift several

*  fimes and store in an airtight container. This supple-

mented wheot flour mixture can then be used in the

« recipes that ore given below or in other tecipes that

+ ! wrequire wheat flour,

- v

& ' 5 cups lukewarm water (110°-115*F )

§ 1/2 cup sugar »
d L - 2 packoges active dry yeast
R 14 cups (about) sifted FPC flour
® 173 cup shertening '

2 tablespoons solt

Combine 3 cups water, .1/4 cup suger and sprinkle
yeost over top; mix. Let stand until yeast is dissolved.
Stir in 4 cups PPC flow; beat until smooth. Cover
with towe! and let rise in worm droftless area until
light and fpongy, obout | hour. Heat remaining 2 cups
woter; st} 1ening, remaining 1/4 cup sugar ond
salt. Allow shottening to melt; cool to lukewarm. Stir
yeast mixture to break bubbles; odd 1o lukewgrm
water, Stir in remaining 10 cups FPC flour or Flour
needod to moke a soft dough. Turn onto lightly floured
board. Knead until deugh is *‘springy.”” Prass finger
into dough. If dough springs back it is considered
“springy.” Place in lorge well greased bowl; turn
" dough over to grease both sides. Cover with towel.
£ _Set in warm draftless ores until dough deubles in
: size, obout 1-1/2 howurs. Punch dough down with fist.
- Twn onto lightly flowed board; divide into 3 equal
2 portions; cover ond let rest 8 to 10 minutes. Shape
b i of deugh inte | 9 inches long. Plece eoch
. h.c greased 9 x § x 3 inch loaf pan pressing loaf to
- ene long edge of pan. Cover with towel oryplastic

- film. Ploce inwarm dreftless area until double in size.

- Bake in conter (be ¢areful pons do touch) of moder-
. ote oven,3S0°F. Boke until deme, 40 to 45 minetes.

. '..' To test for deneness tap loaf gently with: finger. Loof
11 sound hellow if done. Remeve from pons ot once
. end caol en wire rock. llho’hvt’l&ll-l/?hch
lo'ns.

1.9 !

wLry -+
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""‘ FPC - CINNAMON COOKIES

% brown. Remove cockies frem

» e’

" 172 cup vegetable shortening
1/2 cup bytter or margarine
1-3/4 cups suger
2 eggs
2-3/4 cups sifted FPC-flour

4 2 teaspoons cream of tortor
1 teaspoon soda
3/4 teaspoon salt
- 2 teaspoons cinnamon

Mix shortening, butter, 1.1/2 cups sugar ﬂ ogqt
thoroughly. Combine ande §ift flour mixture, cream of *
tortar, sodo ond salt. Stir dry ingredients into shorten-
ing-sugar mixture. Chill | hour. While dough is chil-
ling mix remaining 1/4 cup sugar and cinnamon.

Shgpe rounded tablespoonfuls of dough _into balls.
Roll balls in cinnomon suger. Ploce 2 inches wpart on
ungreased balgmg shoetss Boke in moderote oven,
_350°F. about 10 minutes or until done and lightly
browned. Cooiuu will puff up then flbtren. Remove
from baking ‘sheet and cool on voch. Makes about 40
2-1/2 to 3-inch cookies.

" RUM TORTE *

~ Add liquor or orange juice and rind. Poke holes oll

v - &y

-

+ _ 4 eggs, separated
“1/2 cup sugar
-+ /4 tecgpoon salt
- 1-1/2 teaspooas vonille
+ 1 cup FPC-flour
2 ..1/3 cup melted butter

Sauce and Topping
1-1/2 cups suger
1-1/2 cups water o
1/2 cup brondy, rum, sherry or orange |Mt¢”
2 teaspoons groted oronge rind | ?'
1/4 cup flaked coconut or chopped nuts
or nfixture of both

Beat egg whites until they form soft peaks. Graduolly
add 1/4 cup sugar to egg whites beating consfartly -
wntil egg whites are-stiff ond glossy. Beot egg yolks,

_remaining sugor, solt ond vanilla until thick. Fold

into egg whites. Fold in dry ingredients, then butter.
Pour inte 2 quort casserole. Bake in moderate oven,
350°F., until done ond lightly browned, (about 30
minutes.) Prepare souce while coke is boking. Com-
bine sugor and water; cook to soft ball stege, 245°F. ol

over coke from top to bottom using *a skewpr or ice .
pick. Pour souce over coke. Before liquid is oll

.obsorbed sprinkle top with coconut or chop nuts
or a combinotion of both. Serve warm. es 8
‘servings. .., . ‘
<
FPC - CHOCOLATE CHIP COOK g “
2-3/4 cups sifted FPC.fI v
1 teospoon soda - : APPLE -NUT BARS S
| teaspoon salt . .
| cup butter or mergarine A 2 | cup sifted FPC flour ’
- "3/4 cup brown sugar W'EVJ poon baking powder = .
. 3/4 cup grenulated sugor * 7, 1/2 teaspoen salt
TE < 2egys Af,.)llmpmwn'.kn (meited) . .
" Smé® ., 112 reaspoons vanilla | - - ; TC.,' Jew gremiloted suger . a eqcl - %A
;..,..“‘ 2 packages (6 ounce) chdcolate chips .. ' "3 2 eggs (well beaten) ,f o . ; ) :
€57-:» “1/2 cup chopped pecons, if desired > Iris :;3“'::;‘ nvts ,Am K oe
<= ot - 1/3 c ns R
_Ca-bin and sift £ {.3 ingredignts; reserve. Cream ‘{2"‘2/3 cups finaly-cut dried mln = e
butter or margorine, ars, s ond vonilla umil | - C.aloeﬂonu s.sugor =11 t-e
'whs"""“"s' dry ingrpdients into creamed © - et MRS ¥
mixtwe: YAdd chocolate chips ovts; min well =3 Sih dry uwm:.u« bowl. Add n-wn' ingre. =
_Drop level toblaspesns of 2 inches aport on * Jdients except confectioner’ s sugar. Mix well and pour 7.

“ungreased baking' sheet.
1°375°F., about 10 minutes or

ing sheet .ond ]
on racks. Mokes about 72 2-incl céukies. o

*“in confectioner’ s w’cr

glato buttered pon (13 x 9 x 2 ieches). Boke in pre-
heated oven (350°F.) for abowt 25 minutes. While ',
Fetill worm, cut into 27 bars, 3 x ¥-1/2 inches. Roll |

20
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LESSON 4: AQUACULTURE

Concept: Through the widespread practice of syuaculture, the yield of marine-
organisms can be substantially increased to provide nutrition for a
larger nunber of people.

.Objectives:

.raised and fed until marketing. Also, a brood stock is maintained to proyide

1. To establish possible advantages and disadvantages of increasing food
production through aquaculture.

2. To determine what orginisms can be "farmed" and the methods involved.
3. To d8sess the ““triti°"al\!51fe of aquacultﬁral products.

Teacher Background:

Acre for acre, the sea can be just as ptoductivé'as the land, especially in
near-shore regions. As opposed to the land, howeve’, man still gets most of his
food from the sea«by hunting. In many cases, this method is inefficient.” But
now, man is beginning to realize the advantages of aquaculture--farming the
aquatic environment.

Presently, there are four basic types of aquaculture.~ The first is the
hatchery in which large numbers of young are raised in controlled areas. They
are then released into their natural setting where it's expected the popula- , .
tion of that species will ingrease. This technique has been successful dn the
United States with members of the salmon family. Overall, however, hatcheries
have been unsuccessful because the fish, when released, are unable to fend for
themselves. Furthermore, the numbers released do not add significantly ‘to the
existing natural populétion.

The sécond type involves capture and impoundment of thesyoung. In this
way, more food may be provided. The third type of aquaculture is the raising
of marine organisms from youth until they reach marketable size, The final
and most difficult method involves full control of the life cycle and closely r
approximates land farming. Eggs are hatched and the various life stages are
more eggs. . g

The criteria for successful aquaculture limits the number of marine animals
which may be used; The organism should be: 1) capable of being raised easily

from the egg; 2) fast-growing; 3) able to eat inexpensive and abuyndant food.

- preferably plants; and 4) resistant to disease and unfgvorable envjirenmental
conditions. Thus many open dea fishes which require large amounts of space and
food are npot suitable for cu?turing. However, many of these fish schools ean,
with proper management, be caught efficiently year after year.

Oysters have been the most successfully farmed maring organism. They are
attached animals, live in shallow, brackish waters, produge large numbers of
eggs and feed on plants. The oyster larvae swim-for a copple of weeKs, They
then settle on a hard surface as spat, whereupon they devplop into the adult, .
In oyster culturing, hard surfaces are provided for spat pettling. -During :
devélopment, spat are separated to prevent crowding. The growing adults are” | '
often cleaned of algae which may inhibit their filtering apparatus.’ Also, ’
oyster predators. such as starfish and oyster drills are dontrolled. -Mussels
are cultivated in a similar mamner. ‘ '

. e > . .
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Other more sophisticated and scientific techniques for raising oysters have
'been developed. At the University of Delaware, ‘clams and oysters have been raised *
‘ in a closed system from egg to adult at a much faster rate than in natural s
situacione. In a closed system, the water is recirculated so that there is no.
R dependence on natural waters. In ¢his way, it is pdssible to raise marine
organisms at locations>hway from the marine environment.

In Japan, mechpds for harvesting shrimp have been successfully developed.
Gravid females are placed in spawning tanks where each releases 200,000 eggs.
As the shrimp larvae grow, their appetites grow and their tastes change. The
post-larval shrimp are then transferred to outdoor rearing ponds where they Y
eventually develop into adults, By controlling type and amount of foqd, pred-
ators and parasites, water quality and its oxygen content’, shrimp can be grown
larger in a shorter amount of time than they grow in the natural environment. Other_
crustaceans for which culturing methods are being developed are lobsters and
crabs. ) .

« ! . o

Many fish are reared in fresh and salt water ponds. Plant-eating fish

are the most advantageous Hecause of thé low food cost and high energy efficiency.
An excellent example is the herring-like milkfish, cultured in the Far East. .
These fish are reared in a similar manner as the shrimp. Different 1ife stages
are reared in different ponds and their environments are closely controlled at

all tinea.

*There are still many man-made obstacles impeding the progress ) . '
~of aquaculture. Shore regions &re needed in many methods of aquaculture., How-
ever, this land is in high demand by recreationists, developers and industrialists,
Thus the high _costs may act as a deterrent. The greatest threat to the aaua-
culture industry is pollution. Sewage, industrial wastesg, spesticides and
radioactivity all affect marine organisms and thus affect aquactlture.,’

.

Learning Experience Procedure: . ' : ¢

1. Lecture-discussiomon the, various -aspects of aquaculture as described
in the Teacher Background.

4

2. Discuss the following topics: . . -
= - a. advantages and benefits of aquaculture ’ .
b. problems to be overcome in the deyelopment of aquaculture .

3. fndi@idual reports: Have students report on the ways in which a partic~

2 ular marine organism is or can be harvested. These reports should include
something about the organism's life cycle. THe organisms may include
‘plants (segweeds), fish, mollusks, crustaceans, plankton and marine
mammals.

" 4. Guest speaker: Arrange to have speaker talk about aquacultute. Contact
your state division of fish and wildlife or a university uarine extension
agent. .

L Suggested film: "Take Two from the Sea." Gives Héscription of har- -
vesting,.*culturing, processing, cooking and serving of oysters and clams,
Free film which should be booked three months in advance from:

.

. National Oceanic and Atmospheric Adminiatration
. U.S. Department of Commerce
Motion Picture Section
' 12231 Wilkens Avenue .

) : . Rockvtile, 30 20852 99 . "
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