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PHILOSOPHY AND OBJECTIVES IN RELATION TO

BIOLOGY COURSES

A. The understanding of biological principles and processes is

paramount. While principles cannot be developed in the absence of

supporting facts, the memorization of technical detail is unwarranted.
But, mastery of a limited number of technical terms is essential
for precise communication. Principles become more meaningful when

applied to specific problems. The teaching of structure and function
should be correlated throughout the course.

B. ['he courses are lesigned to familiarize the student vjith his

immediate biological world. Every student should be given opport-
unity to participate in field trips, and adequate facilities must
be provided for first-hand laboratory study.

C. In a consideration of evolution, present-day representatives of the

biological kingdoms should not be considered as ancestral forms.

D. The courses should ensure a positive realization of the interdepend-
ence of living organisms and the importance of conservation.

E. Three texts have been recommended for use in Biology 10 and 20.

Although a preferred text has been indicated for each course, teachers
may use any or all of them to develop the units outlined. For the
convenience of teachers, page references have been shown for each
text. It is expected, however, that professional judgment will
determine how each unit will be developed to meet the needs and
interests of the students.

LABORATORY WORK IN BIOLOGY

Laboratory work is a vital part of the high school biology
program. In order that students obtain maximum value from laboratory
experiences these should be done concurrently with the text material.
It is strongly recommended that living specimens be utilized for
laboratory work as the occasion demands. However, it is strongly
recommended that (1) no experiment using live animals should be attempted
unless the animals have clean, comfortable quarters with adequate food
and water, and unless humane procedures are followed at all times and,

(2) such an experiment should have as a clearly defined objective the
teaching of some biological principle which cannot be taught effectively
without animals. Living plants and animals are valuable in creating
an appropriate environment for teaching biology.

RECOMMENDED DISTRIBUTION OF TIME

In Biology 10 and Biology 20 it is suggested that a minimum of
15% of the course time be devoted to each unit.



GENERAL OBJECTIVES OF HIGH SCHOOL BIOLOGY COURSES

1. To enable the student to familiarize himself with his immediate
biological world and to realize the importance of the inter-
dependence of living organisms, and the part man plays in this
scheme.

2. To develop the ability of a student to carry out successful
independent study and learning.

3. To develop sound procedures for biological field and indoor
laboratory study.

4. To develop an understanding of and an appreciation for the
methods used by scientists; the means and conditions under which
science advances; the role of biologists; the importance of
accurate and accessible records, constantly improved instruments,
and free communication.

BIOLOGY 10

SPECIFIC OBJECTIVES

1. To explore the current critical biological problems of human
overpopulation, resource management, and space biology.

2. To learn the basic principles of the classification of organisms
and the application of these principles in the construction of keys,

3. To learn the reasons for and the techniques of collecting and
maintaining appropriate biological specimens and to develop an
appreciation of the importance of these activities.

4. To develop an understanding of the principles of ecology.

5. To study the principles of cytology and heredity.
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RECOMMENDED TEXTS (in order of preference)

1. BSCS Green Version, High School Biology , 2nd Edition, W. J. Gage

Limited, Scarborough, Ontario, 1968.

2. Otto, J. H. and A. Towle , Modern Biology , Holt, Rinehart and Winston,

Toronto, 1965.

3. BSCS Yellow Version, Biological Science An Inquiry into Life,

2nd Edition, Longmans Canada Limited, Don Mills, Ontario,

1968.

NOTE: Laboratory Manual to accompany (3) above is to be used with
both Modern Biology and the BSCS Yellow Version. The Laboratory
program for the BSCS Green Version is included in the text.

TEACHER AND/OR STUDENT REFERENCES

Alberta Department of Education, Renewable Natural Resources in
Alberta, The Department, Edmonton, 1962.

Alberta Department of Education, Keys to the Plants and Animals

of Alberta, School Book Branch, Edmonton, 1969.

Benton and Werner, Manual of Field Biology and Ecology, Burgess
Publishing Co., Minneapolis, 1965.

Benton and Werner, Field Biology and Ecology, 2nd Edition, McGraw-
Hill, Toronto, 1966.

BSCS Laboratory Blocks (12 Titles). Heath, Boston.

BSCS Research Problems in Biology: Investigations for Students,
Series 1-4, Doubleday, Garden City, N. Y.

BSCS Teacher's Guide for Green Version Text, 1968.

BSCS Teacher's Guide for Yellow Version text, 1968.

Bullough, W. S., Practical Invertebrate Anatomy, 2nd Edition,
MacMillan, Toronto, 1958.

Hardy, W. G. (Ed.), Alberta: A Natural History, Hurtig,
Edmonton, 1967.

Morholt , E. , P. F. Brandwein, and A. Joseph, A Sourcebook for the
Biological Sciences. Longmans Canada Limited, Don Mills,
Ontario, 1958 or 1966.

Sankey, John, Guide to Field Biology, Longmans, London, 1958.

Savile, D. B. 0., Collection and Care of Botanical Specimens, Canada
Dept, of Agriculture. Publication No. 1113, Ottawa, 1962.
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COURSE OUTLINE
(READ

Note: Laboratory Investigations

It will be noted in the following
laboratory exercises have been suggested,
to be basic. Selection from among the
teacher and students.

Unit I

Student Biology Project
This project will be guided by the

out by the student (or group of students)
but should involve laboratory and/or
report. It will be started early, will
continue until the end of the course.

Unit II

Classification
1. Basis of classification

2. Collecting
3. Preserving specimens
4. How to make and use a key

BSCS 196 8 GREEN

pp. 104-113, pp. 155-157, Labs

1.1*, 1.3*, 4.1*, 4.2*

Nil
Nil
pp. 782-803, Labs 5.1*, 5.2*

Unit III

Ecology
1. Ecosystems and communities pp. 1-101, Labs 1.2*, 1.4, 1.5*,

2.1*, 2.2*, 2.3*, 3.1*, 3.2*

2. Environmental factors pp. 214-338, Labs 7.1*, 7.2, 7.3*,

3. Tnt-priflPl- i nn
7.4, 8.1*, 8.2*, 8.3, 9.1, 9.2*

4. Resource management with empha-
sis on pollution and conservation

5. Space biology.
pp. 741-775.

^

Unit IV

t

Cell Theory and Genetics
1. Cell theory pp. 378, 386, Lab 11.1*
2. Mitosis and Meiosis pp. 393-397, Lab 11.3*, pp. 586-

(chemistry not included) 591, Lab. 16.2*

3. Mutation and selection

4. Selective breeding
(plant and animal)

5. Human overpopulation

pp. 624-672, All the labs in Ch. 17

and 18, Labs 17.1*, 17.2*, 17.3,
17.4*, 17.5*

Nil

pp. 748-752

-4-



BIOLOGY 10

ACROSS)

outline that a substantial number of

Those marked with an asterisk are considered
others is left to the discretion of the

teacher but will be selected and carried
The project can be in any area of biology
field research and the writing of a

run concurrently with other units and may

OTTO & TOWLE 1965 BSCS 1968 YELLOW

pp. 199-210, Labs 1.1*, pp. 348-371, Labs 1.1*,
1.2* 1.2*,

pp. 744-754, Labs 13.1*, pp. 762-819, Labs 13.1*, 17 . 2*

,

17.2*, 18.1a*, 19.1* 18.1a*, 19.1*

pp. 660-670

pp. 672-698

i pp. 1-18

pp. 677-733

pp. 699-711, Labs 10.1*, 11.2 Labs 10.1*, 11.2, 11.3, 36.1*,

11.3, 36.1*, 37.1*, 37.2*
j

37.1*, 37.2*

pp. 712-741
j PP. 734-738, pp. 743-756

i pp. 668, 692-694

pp. 55-69, Labs 2.1*, 3.1*,
j

pp. 38-53, Labs 2.1*, 3.1*,

3.2*, 3.3*

pp. 103-114, Lab 7.1*

pp. 116-169, Labs 29.1*,
29.2*, 29.3*, 29.4

pp. 170-181

3.2*, 3.3*

pp. 127-146, Lab 7.1*

pp. 521-567, Labs 29.1* 29.2*,
29.3*, 29.4, 30.1, 30.2,

pp. 603-606

pp. 738-743
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BIOLOGY 20

SPECIFIC OBJECTIVES

1. To investigate further the principles of ecology by carrying

out a field or laboratory project.

2. To study the theories of biological evolution.

3. To show "Che development and relationship of form and function

by comparative study of representatives of the biological

kingdoms. The study of man is to be included.

RECOMMENDED TEXTS (in order of preference )

1. BSCS Yellow Version, Biologioal Science An Inquiry Into Life, Second

Edition, Longmans Canada Limited, Don Mills, Ontario, 1968,

2. Otto, J, H. and A. Tov^le, Modern Biology, Holt, Rinehart and

Winston, Toronto, 1965.

3. BSCS Green Version, High School Biology, Second Edition, W. J. Gage

Limited, Scarborough, Ontario, 1968.

NOTE: Laboratory Manual to accompany (1) above, is to be used with

both Modern Biology and the BSCS Yellow Version. The laboratory

program for the BSCS Green Version is included in the text.

TEACHER AND/OR STUDENT REFERENCES

Alberta Department of Education, Renewable Natural Resources in

Alberta, The Department, Edmonton, 1962.

Alberta Department of Education ,.Keys to the Plants and Animals of

Alberta, School Book Branch, Edmonton, 1969.

1. Key to Tree-Dwelling Lichens of the Prairies and Parklands

of Alberta
2. Key to Aquatic Mollusks of the Prairies and Parklands of

Alberta
3. Key to the Principal Group of Insects Occurring in Alberta

4. Key to the Amphibians, Fresh Water Invertebrates and

Reptiles of Alberta
5. Key to the Families of Alberta Fishes

6. Key to the Mammals of Alberta
7. Key to the BPuOjphytes of Alt&i-^a
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BSCG Laboratory Blocks (12 Titles). Heath, boston.

BSCS Research Problems in Biology: Investigations for Students,
Series 1-4, Doubleday, Garden City, N. Y.

BSCS Teacher's Guide for Green Version text, 1968.

BSCS Teacher's Guide for Yellow Version text, 1968.

Buchsbaum, R. , Animals Without Backbones 3 Penguin, Harmondsworth,
England, 1962.

Budd, A. C. and K. Best, Wild Plants of the Canadian Prairies 3

Queen's Printer, Ottawa.

Bullough, W. S., Practical Invertebrate Anatomy 3 Second Edition,
MacMillan, Toronto, 1958.

Cronquist, A., Introductory Botany 3 Harper and Row, New York,
1961.

Hardy, W. G. (Ed.), Alberta: A Natural History^ Hurtig , Edmonton,
1967.

Morholt, E., P. F. Grandwein, A. Joseph, A Sourcebook for the
Biological Sciences 3 Longmans Canada Limited, Don Mills,
Ontario, 1958 or 1966.

Savile , D. B. 0., Collection and Care of Botanical Specimens 3

Canada Department of Agriculture, Publication No. 1113,
Ottawa, 1962.

Storer, T. I. and R. L. Usinger, General Zoology 3 Fourth Edition,
McGraw-Hill, Toronto, 1965.
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COURSE OUTLINE
(READ

Note: Laboratory Investigations

It will be noted in the following
laboratory exercises have been suggested
to be basic. Selection from among the
teacher and students.

Unit I Student Ecology Project

This project will be guided by the
out by the student (or group of students)
but should involve laboratory and/or
report. It will be started early, will
continue until the end of the course.

Unit II BSCS 1968 GREEN
Evolutionary Development

1. Review Unit IV, part 3 of Biology 10 pp. 624-672
2. The theories of evolution pp. 673-713, Labs 18.1,

18.2, 18.3

Unit III

Biological Kingdoms
1. The two, three and four- pp. 113-213, pp. 591-623

kingdom systems

2. The . relationship of form and pp. 578-586, Labs 4.3*, 6.1*,
function in the study of comparative 6.2, 6.3*, 16.1, 16.3*
anatomy, morphology and life cycles
of selected representatives of the
kingdoms.



BIOLOGY 20

ACROSS)

outline that a substantial number of
Those marked with an asterisk are considered
others is left to the discretion of the

teacher but will be selected and carried
The project can be in any area of ecology
field research and the writing of a

run concurrently with other units and may

OTTO 6 TOWLE 1965

pp. 116-169

pp. 182-209, pp. 542-550,
Labs 32.1, 32.2, 32.3, 32.4

BSCS YELLOW

pp. 521-567

pp. 568-642

32.4

Labs 32.1, 32.2, 32.3,

pp. 199-210

pp. 211-540, Labs 9.1,
10. 2*, 11.1, 12.2*, 13.2*,
14.1*, 14.2*, 14.3, 15.2*,
15.6* Labs 16.1*, 16.2*,
17.1*, 17.3*, 18.1b*, 18.2*,
18.3, 18.6*, 19.2*, 19.3*,
19.4*, 27.1, 27.2*, 28.1

pp. 177-231, Labs 9.1, 10.2*, 11.1,
12.2*, 13.2*, 14.1*, 14.2*,
14.3, 15.2*, 15.6*

pp. 296-371
Labs 16.1*, 16.2*, 17.1*, 17.3*,
18.1b*, 18.2*, 18.3, 18.6*, 19.2*,
19,3*, 19.4*,

;
pp. 458-477, Labs 27.1, 27.2*,

i 28.1
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BIOLOGY 30

SPECIFIC OBJECTIVES

1. To emphasize understanding of biological principles rather than
memorization of terms, definitions, diagrams, etc. It is assumed
that students will have a background knowledge of structure from
studies of Biology 10 and 20.

2. To develop a deeper understanding of life, through a study in

depth of such life processes as:

(a) ingestion (e) elimination
(b) digestion (f) excretion
(c) absorption (g) sensitivity
(d) assimilation (h) reproduction

RECOMMENDED TEXTS

1. Brown, Chemical Background for Biology 30 _, School Book Branch.

2. Weisz, Elements of Biology 3 McGraw-Hill, 1963 or 1965 Edition,
including Points of View on the Theory of Evolution 3

(supplement)

.

3. Laboratory Manual: Laboratory Exercises for Elements of Biology,
McGraw-Hill.

TEACHER AND/OR STUDENT REFERENCES

Weisz, Science of Biology 3 McGraw-Hill, 1967 Edition
This book is an elaboration of Elements of Biology
and is an essential part of the teacher's reference
library.

Weisz, Instructor's Manual to Acaorrr
L >'Xny Elements of Biology,

McGraw-Hill. (This one is recommended)
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TIME SCHEDULE

The following time schedule is suggested. It is anticipated
that teachers will depart from this schedule as is appropriate to
meet the needs and interests of their specific classes.

Unit Suggested Time

I 5 Weeks
II 13 Weeks

III 9 Weeks
IV 4- Weeks
V 4 Weeks

35 Weeks

COURSE OUTLINE

NOTE : Although the former Unit I on "Chemical Background" has
been eliminated it is expected that necessary chemistry
information will be included, where appropriate, in the
following units.

Unit I

The Living Organism (3 V/eeks)

Topic

1. Protoplasm and Cells

Reference

Chapter 6

Lab.

1,2,3,
4,5,8,9

Time

5 Weeks

Unit II

Metabolism (13 Weeks)

1. Autotrophic Nutrition Chapter 10

2. Heterotrophic Nutrition Chapter' 11

6,7,10,
11,12,13

14,15,16

5 Weeks

2 Weeks

-11-



Topic

3. Gas Exchange

4. Cellular Metabolism:
Respiration

5. Cellular Metabolism:
Energy Utilization

Unit III

Self Perpetuation:

1. The Pattern of Control

2. Cellular Controls

3. The Body Fluids

4. Nervous Co-ordination

NOTE: 1

Reference Lab. iime

Chapter 12 17 1 Week

Chapter 13 18,19,21 3 Weeks

Chapter 14 20 2 Weeks

The Steady State (9 Weeks)

Chapter 15 1 Week

Chapter 16 1 Week

Chapter 17 22,23,24,
25

5 Weeks

Chapter 18 26,27,23 2 Weeks

1. Omit chart p. 323 except as it applies to the
Neural receptors.

2. The diagram on p. 340 is poor. The diagram on p. 341
shows the hair cells incorrectly in contact with the
tectorial membrane.

Unit IV
Self Perpetuation: Reproduction (4 Weeks)

1. The Pattern of Chapter 19
Reproduction
(Mitosis and meiosis are
to be taught essentially
as a review of Biology 20)

2. Reproduction: Monera Chapter 20

Protista, Metaphyta

3. Reproduction: Metazoa Chapter 21

29 1 Week

1 Week

2 Weeks
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Topic Reference Lab.

Unit V

Self Perpetuation: Adaptation (4 Weeks)

1. Heredity

2. The Mechanism of
Evolution

Chapter 22

Chapter 23

30,31,32

Time

2 Weeks

1 Week

3. The Course of Evolution Chapter 24

and
Pointc of Vie::

Supplement

1 Week

35 Weeks
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APPENDIX A

SUGGESTIONS REGARDING FIELD TRIPS

It is desirable that every student in every class go on at least one

field trip. Numerous difficulties may make this impractical for every

school. Each teacher must determine his own limitations because of
number of students, transportation problems, timetable and period length
as well as the Interests of the class and the available regions for a

visit. Permission must always be obtained from appropriate authorities—
usually the principal. Liability in event of accidents must be clearly
understood.

Preparation

Teacher must cover the route to check details for pre-briefing of

the class.

Arrangements with other personnel to assist must be confirmed to
avoid confusion.

Class should be given an outline of plans in a pre-briefing
session.

Items of special interest and problems to watch should be listed.

Designation of responsibilities for each group should be made here,

Arrangements for transportation, time of departure and return, and
equipment needed should be clearly outlined.

Follow-Up

Collected items should be sorted and labelled for future reference,

Information gathered should be summarized and distributed.

- Specimens collected should become the basis for laboratory work:
-living specimens kept in an aquarium or terrarium,
-others may be preserved or mounted.

Identification of organisms using a simple key is desirable.

Labelling and mounting for a simple museum will be useful in
future years to enlarge the school classes' outlook.

-14-



Assessment

Each participant should appraise their trip as a personal help,

Teacher should check usefulness to the course and the school
and student.
Problems in management need immediate listing for revising
future planning of a similar trip.

Applied Biology Field Trip Suggestions

1. Experimental Farms

2. District Agriculturist and Local Fairs

3. Water Purification Plants and Sewage Disposal Plants

4. Vocational Businesses e.g., Seed Plant

Information Field Trip Suggestions

1. Hospital and Clinic

2. Food Processing Plants

3. Greenhouse or other special production

4. University or Museum

Collecting Field Trip Suggestions

1. A Pond Life Study

2. A Woodland Habitat

3. A Creek or River Habitat

4. Rock Types and Samples

5. Ecology—in any area

-15-



APPENCIX B

SUGGESTED OUTLINE FOR A POND COMMUNITY STUDY

Preparation

Divide the class or group into teams—about four.

Outline the duties of each team and suggest equipment needed.

List equipment to be used: -Forceps, 2

-Glass marking pencils -Plastic bags—assorted, 4

-Jars—screw top and wide -Rubber bands
mouth -String—strong
gallon or larger, 2 -Preservative solution
quart, 6 -Insect killing jar
pint, 12

-Insect net
-Plankton net—with metal
loop and collecting bottle

-Can #3 with ends out and a
#8 mesh soldered on

Field Work

Each group collects different materials, e.g., plankton, sediments,
water plants, water animals, etc.

Samples collected with ample water in jars and labelled.

Plant specimens should be whole if possible.

Only one or two of each animal type is needed.

Large jars of water, plants, sediment, etc., should be preserved for
maintenance in the laboratory and later study.

Follow-

U

p Work

Each group reports on its collection to the class.

Identification, labelling and study of the organisms by each group.
Phylum level may be sufficient—more detail can follow if interest is good.

Description of whole community to show relationships, nutrition
groups etc.

Use of reference books to arouse interest and complete study for
interested students.
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APPENDIX C

ECOLOGICAL STUDY OF TWO HABITATS*

Purpose

To compare the physical and biological characteristics of two

habitats and to observe' the factors" that enable organisms to live
there.

Theory

The term habitat implies a particular kind of environment in

which an organism may be found. Such physical characteristics as

types of soil, temperature, light conditions, air currents, and
available water would limit the organisms that could tolerate a

particular environment. Other living things present in the environ-

ment of the organism are considered the biological characteristics.

Method

Select two ax'eas of different topographical nature in which to
do the study. For example, a heavily wooded area could be compared
with an open field. Or north and south-facing slopes could be
studied. Procedures that may be followed in doing such studies are
outlined in the Green Version text pp. 7b-82, and pp. 98-99. At the
conclusion of gathering the data cite evidence that physical factors
influence the type of organisms that occupy a habitat. Consider, also
the ecological relationship between the biological factors found in the
study.

References

BSCS Green Version, High School Biology, Second Edition, Rand
McNally and Company, Chicago, 1968.

Dowdeswell, W. H., Animal Ecology } Harper and Brothers, New York, 195:

Otto, Towle, and Crider, Biology Investigations 3 Holt, Rinehart
and Winston, 1969.

^Prepared by Mr. D. N. Youngstrom, Bowness Composite High School,
Calgary.
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BARK LICHEN FLORA AND AIR POLLUTION*

Purpose

To discover if urban and industrial air pollution exists in a

particular town or city by comparing and contrasting the bark lichen
flora of a selected region within the community with that of a similar
region from an area thought to be free of pollution.

Theory

Lichens differ from other chlorophyll-bearing land plants in lacking
a cuticle layer and thus, when they are wet, they are able to absorb
material directly into their bodies. They are particularly sensitive
to the pollutants present in gases issuing from settled and industrial
areas, e. g., hydrocarbons in exhaust fumes, and are killed or damaged
when the concentration of these pollutants is too high. Sulfur, in a

variety of forms, is the most harmful airborne pollutant. As one approaches
a city there is a gradual restriction of lichens to tree bases

,
parks

and around bodies of water. Fruticose species disappear first, followed
by foliose and finally by crustose species. The prevailing wind direc-

-

tion determines the axis and position of the affected area.

Method

Select a grove of trees in each of two areas: (1) an area which is
thought to have air pollution; and (2) an area where there is thought
to be no or relatively little air pollution. In each case the trees
should be of the same species, close to the same age, of approximately
the same density, and occupy similar habitats.

Within each grove, at least 10 mature trees should be selected for
study. On each tree two areas should be marked off. (1) a band 30 cm.

wide at the base of the tree; and (2) a band 40 cm. wide centered at
1.3 m. from the ground level. Within these two areas all lichens should

"Prepared by C. D. Bird, Department of Biology, University of Calgary,
Calgary.
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be located and named, or at least classified as fruticose, foliose,

crustose, and squamulose. All doubtful plants should be collected
and taken back to the school for identification. The approximate bark

area occupied by each species should be recorded by means of the following

scale: 1 - up to 5%, 2 = 25%; 3 = 25-50%; 4 = 50-75%; and 5 = 75-100%.

The data from each of the 10 or more trees of each grove should then be

put in tabular form and averages should be computed. The final step is

to compare the two sets of data to see if the two areas have different
species, compositions and coverages and, if so, the magnitude of the
pollution effect.

References

Bird, C. D. , Key to Common Tree-duelling Lichens of the Prairies
and Parklands of Alberta, School Book Branch, Edmonton,
1969.

Brodo, I. M. , "Lichen Growth and Cities; A Study on Long Island,
New York." The Bryologist 69: 427-449, 1960.

Hale, M. E. , Jr. , Liohen Handbook _,
Smithsonian Institution,

Washington, 1961.

Ing, B., "Studies on Bark Epiflora." School Science Review 49,

(167): 44-55, 1966.

Rao, D. N. and F. LeBlanc, S. C. , "Effects of Sulfur Dioxide on the
Lichen Algae, with Special Reference to Chlorophyll." The
Bryologist 69: 69-75, 1966.
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THE ECOLOGY OF FRESH WATER ALGAE*

Purpose

To study types of algae in Alberta ponds, sloughs and streams, and

to note adaptations and interrelationships with other life forms.

NOTE: To adapt this project for winter, one needs merely to break
ice and proceed with study.
See also General Objectives No 1, 2, 3, 4; Specific Otjectives
for Biology 10: No. 2, 3, 4; Specific Objectives for Biology
20: No. 1.

Materials Needed

Several jars with tight-fitting lids
Plankton or diatom net (see Sankey, p. 63)
Numerous plastic vials with snap-on lids
4% formaldehyde solution
Forceps
Thermometer
Notebook for recording data
Labels or tags

Theory

Different types of algae vary greatly in their tolerance of certain
environmental influences such as pressure of current , temperature of
water, gases dissolved in water, acidity or alkalinity of water, presence
of other organisms, amount of light, and periods of fluctuating water
supply.

Suggested Procedure

Students individually or in teams might investigate streams, ponds
and sloughs in their vicinity for unicellular algae, filamentous and
sheet colonies of algae—noting variations in numbers and types in varied
habitats, collecting and preserving for study and identification samples
of each type. Collected algae samples in water would be taken in vials,
speed of water movement noted, as well as temperature of water, anchorage

"Prepared by Mrs. J. McCall, MacLeod Jr.-Sr. High School, MacLeod.
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if any, relative amount of shade or sunlight, signs of fluctuating
water level. Sample jars to be filled to capacity with water from each
habitat should be capped tightly to be checked later in lab for presence
of O2 and for pH value.

Life forms associated with the algae (insect larvae, fish, hydra,
etc.) should be noted, and collected if desired.

If specimens are taken from tree trunks or damp roofs of
buildings, care should be taken that they are nut allowed to dry
beyond the degree of humidity of their natural habitat. Careful notes
of ell sources should be kept.

Probably, from each sampling, it would be wise to preserve half of
the material as soon as possible, retaining the remainder fresh for
study under classroom conditions. (4% formaldehyde would be a suitable
preservative.

)

Materials should be sorted and identified as soon as possible after
collecting.

Comparisons of results from various collection sources should be
made, to find out what adaptations led to the success or failure of
certain algal types in varied habitats.

NOTE : Some students might wish to branch out from this project to
experiments with maintenance of the collected materials under
lab conditions.
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THE SURVIVAL OF SMALL MAMMALS UNDER THE SNOW*

Purposes

To discover the nature of temperature conditions at various levels
above and beneath the snow, particularly during days when the air temperatures
are quite low.

Theory

Small mammals tend to have high surface to volume ratios, i.e., for
their size, they have a large surface area exposed to the environment.
In addition, they are not large enough to either grow a heavy coat of
fur or carry it around with them during their normal activities. For
these reasons, small mammals are faced with the problem of rapid loss of
body heat during cold weather, and might well freeze to death unless
they can find some means of slowing down the rate of heat lost to
their surroundings. Naturally, this rate of heat loss rises sharply as
the difference between their normal body temperature and that of their
immediate environment becomes greater.

Method

The following investigations should be carried out during very
cold days when the snow cover is prominent. It is understood that average
or mean temperatures are seldom destructive of animal populations; it is
the extremes that are critical.

Take the temperature reading in the air, six feet above the snow. Then
take the temperature at the surface of the snow and at four-inch
intervals as the thermometer is lowered into the snow. Record the
reading at the base of the snow and then beneath the loose litter
covering the ground. A needle bar or sharp crowbar may be used to probe
to greater depths until the students have secured readings below the
frost-line.

Graph the results, obtaining a temperature gradient. This will
clarify the conditions under which small mammals live at the surface of
the ground beneath the snow, as well as the conditions under which others
hibernate at greater depths. The investigation should be repeated
several times on different occasions, noting the effects of variations
in air temperature and snow cover.

An extension of this investigation might be undertaken in which the
readings are secured over and under the snow on the surface of a body of
water such as a pond, stream or lake. Here, readings should be taken at
ice level, the surface of the water and the bottom of the pond. This
should give some appreciation of the temperatures of the environment in
which freshwater invertebrates survi\

'''Prepared by Dr. C. G, Hampson, Faculty of Education, University of
Alberta, Edmonton.
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SURVEY OF BEAVER POPULATION*

Purposes

(a) To do field research to determine if beaver exist in a locality.

(b) If they do exist in the area, to determine the location of dams,

lodges, feeding areas and type of food used.

(c) To determine the number of beaver in the locality and if possible

some of their habits.

Theory

Beaver control water flow by building dams. Eventually ponds fill

with silt and become areas of land suitable for plant growth. The
beaver fills an important niche in the web of life.

Method

Travel through the selected area and note, by actual observation,
the location and number of beaver. Take special note of the size and
length of the dams, position of the dam and location of the lodge.
Look for "skid-ways" beaver use in hauling branches to the water.
What type of vegetation is used? Are any of the lodges abandoned? If
so, what appears to b^ the reason for this? If a large-scale map of
the locality is available indicate on it the exact location of dams
and lodges. If no map is available then draw one. Prepare a written
record of your observations. You may support your writing with
photographs. If you are able to determine periods of activity of
beaver, methods of protection or any other data about these animals,
include it in the record.

••'Prepared by Mr. J. D. Grieve, Jasper Jr., Sr. High School, Jasper
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APPENDIX E

EQUIPMENT LISTS

The Teacher's Guides for the BSCS Green and Yellow versions contain
lists of all equipment and materials necessary to carry out the labora-

tory work required. Similarly, all equipment and materials required for
Biology 30 are listed in the index of the laboratory manual.

Teachers should note that some of the supplies can be purchased
locally as required. In some systems, it may be necessary to make
arrangements with the proper authorities to ensure that funds will

be available for such purchases.

-42-





DATE DUE SLIP



JH 315-5 A33 1969 GR-IO-12

l!J 20
0R

30
H1
« SCH °0L BI0L0GY

39841051 CURR HIST

,00 002 7 3 5 5 2

UH 315.5 A33 1969 gr. 10-12
Senior high school biology 10
20,30. -

39841051 CURR HIST

C.URRIC GUIDE

For Reference

NOT TO BE TAKEN FROM THIS ROOM

EXCEPT WITH US! QN




