(5214 9 supo HUNY) 50245051p [DangopN .
JVUDQUNYSP UDWHH .
jouis .

- $10430] DU TUBpUBdapU] - Ajisuaq z

v

200ds BuiAry o
ALgoj AT da50m o
2502517 o
UoIDPALY o

Aiddns poog

uQ 1
isadA) omy

- 5.0§30] Burjiwr
5404004 Bupyjwyy
"Aj2edoo BupAuaaog S242024 }) uaym Buimoub doys W 3T
"SMOJS 34w \ymoub ayy *Ayopdos butduuos sayoooaddo uoyyojndod ayy sy
"Aprdoa sasvaaou) pup |[PUWs tho siavis uopoindod 3y “aauna «Padoys
5. 0 P03 Y1 Ariepdos Bujduauos S41 paomoy uoypfndod b Jo yimoub ayy o

- XJ195007 BulATa0S

[
'$azUnosad Jo
%20} ©4 INP BSDIIIIP [}1m 2404 Y4IG PUD ‘4P [11m 242dW03 JouuDs ioy4 asoy |

W3l 4o} 242dwod || sponpiapur 'Sy "saDos awooaq 250ds Buay puo pooy

S0 YINS S2UN0SAY 404IGDY S1F WS 30U S350 41 Smob uvoyoindod o sy
Ayyaodogy buihasnsy
L]
‘Juauitouiaua (o3gaed v
S0y 3 1 Ajoruaucdx 250349 o4 A4ij1go ay4 soy uoigojndod Adarg »

- {}mBIb [B1justodx]

L]
's2109ds a|buis 1oyy yum pausascs 29 pjnom
4aupyd ayy Aijonyuaaz 'asnpoudaane oy 3|qo som s3192ds 2\6uis 0 41 “(2r0qp)
U3 045 shiyiow Aq pasuanjju; som uoiioa)as jodniou Jo DAPI SUMIDG -
"PAIAINS UDD UDYY Uoq 2up Butuds 140 3uow 1Py} P2LDLS SPYL DY .

*

Yimoug uojtojndoy

swsobao Jo suooindod jo a1 Y) | snyy
pup *{uoddns ups ayow 2y S[PNPIAIPUL JO SUqQUINE 2y} 132} 10 Aol s96UDYS .
9dwoxy .
2INJUT JH0IqY pup jolg
suolp|ndoy .

Fi




(T &d :sajou suoyoindoy unok Buwisn) ‘uoyyojndod
1122 15024 ayy paouanjjuy oy, $404004 BulpIwi| Yy 2quaos2q -
{1006 puo dn-yas) Ayaigoo 90| 4N 2qII2s3p AjJalug
"ALsuap uoiojndod auyaq e
syduwoud Buimo)jo ayy s$saJppo "ydouboaod pawtog-jjam o uy LT TR

H(dnoub uayjo) ¢ uoiyondoy
i(dnoub .ray40) 2 uoyppndoy
i(dnoub unoA) [ uoyyojndoy
<uonpindod yov3 Jo Apoodoa Buphauos YL s1 oYM '
*asoyd aulsap
pup asoyd Atouoyoys ‘asoyd yimodb Y4 |aqof ‘auif Y03 U -2
"SIXD A puD X 3y [aqp) puo Aay 21414
0 2pnjous o} 2uns 2xoyy “sdnoub uayi0 omy pup dnosb JnoA Jo
sabbaaap ayy buiya1dap ydo.b aulf o 240910 ‘uadod ydoud Buspy
s|sApouy vyog

¥ Aoq

£ AvQ

PN

1 Aoq

. MBIA .mo MaA Jo i M to[ maAjo Apsuag
abouany | paig b Pi213 p | PR oZ| PI24J 1 | uouojndog

(43jnu © 3snj 3yqv 1 D4Bq

'SUOLIDLS qOj UD2) pup JoyoNUsu| o) juawdinba uangay ‘2
2904 4534 24piado.ddo ayy buisn '4-p sdays tvaday 1
¥ -2 A0q

'P2QunisIp 3q Jou |1m A2y 3uaym 250jd yaop
D uj 529Ny 4524 busowad ayy auoys pup 1 aqny ysa) Aydwiy
*2b0.2AD Up 210jN3D> pup 3|qD} DLOP Ul DIDP PUOIAY ‘G
‘M3IA Lo spiar)
4U2421J1p UN0y Ul S{PNPIAPUY 45024 SO uaquinu 2y4 JunoD
“samod yByy 4o adodsouow ayy J2pun 2pys ayy aAJaSqQ) G
difsuar02 Addo pup apys sso)6
04 uoiLnjos 1 Aop Jo doup auo Jaysuody ‘agiadid b buisn ¢
aqn}
453} 4202 0} sjunown [pnba pup uownjos yspai Y g g
. ‘sagny
4524 244 JO YID 04 UOLNIOS SASSDIOW YL JO W Z PPy 2
Gy §524 yooa |aqe p

TABq
S3INPR00.4
¥ooq sayadid
dwod pup uyaded ydoub « 15p2A
j1ouad + UOLN[OS 52SSD(0W %40 o
adossouniw - dapuijAa
sdijsaar02 2A1) o pajonpoub qw o] .
sapifs %20J pup
adodsauou ssojb anr) saqny ysay ALdwa aald
, S[oasow

(A41A1490 2upua Y4 Buipoad J2)40 ' Juawasoys UYLy
uo Buisn ‘stsay0dAy b 2402.3) :sysaygodAp

¢auiy uaA0 2buDYD 2unynd |y 4spak
D Jo Auisuap uoioindod 2y saop MOH Walqody

htnﬁn_ uayLonded [eve )&

F2




Problem:

Modeling 2 Bold Eagle Populstion

Lab adapted from Environmental Science
How does that environment affect an eagle population?

Materials (per pair of students)
-pencil
-150 uncooked rice grains
-One 20-cm by 20-cm piece of paper
-Graph paper
-Several colored pencils
Hypothesize
‘After reading through the entire activity, hypothesize how a bald eagle population is
affected by biotic factors.

Procedure
1,

Work in pairs at lab stations. Obtain the graph paper that represents the pond. The
grid represents a 4-km? lake where the eagles hunt (100cm?z 1 km?).

2. Obtain the two small colored squares that represent the eagles, one F for female and
the other M for male.

3. Put the lake grid on a flat surface, and scatter the 150 rice grains over it.

4. Hold the F square about 30 cm over the grid and drop it. Remove all of the rice from
under the square. Repeat the process with the M square. Note: This step represents
eagles catching fish.

5. After each hunting expedition, rescatter the remaining rice. Repeat step 4. After each
eagle has hunted four times, total the number of fish caught by each eagle on Day 1.
Make a data table in your notebook and record your data.

6. Repeat steps 4 and 5 nine times (representing the nine remaining days), recording the
data in your notebook.

(Title)
Dayl |[Day2 |Day3 {Day4 [Day5 |Dayé |[Day7 jDay8 | Day?9
Male '
Female

7. Aneagle will share its food with its mate, but feeds itself first. If an eagle does not eat
three fish per day, it becomes too weak to hunt and will die. Be sure to examine the
data for each 3-day period. If one eagle dies, continue hunting with only one eagle.

8. Use different colored pencils for the male and the female eagles, and graph the data
from your notebook, totaling the number of fish caught by each eagle per day. Mote: On
the graph, record the days on the horizontal axis and the number of fish caught on the
vertical axis.

Analysis

1. How might the fish population in the pond be affected by the eagles’ hunting over time?

2. What effect might a small decrease in the fish population have on the eagle population?

3. After reading the article Endangered Species: Bald Eagle, describe all factors that can
affect a population’s size,

4.

Thoroughly explain the reasons for the decline in the bald eagle population.
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Endangered Species: Bald Eagle
(Haliaeetus leucocephalus)

DESCRIPTION:
The plumage of an adult bald eagle is brown with a
white head and fail. Immature eagles are irregularly
mottled with white until the fourth year. Their legs are
feathered half way down the tarsus, and the beak, feet,
and eyes are bright yellow. Bald eagles have massive
tarsi, short and powerful grasping toes, and long talons.
The talon of the hind toe highly developed in both
species, and it is used to pierce vital areas while the
prey is held immobile by the front toes. The wing span
of an eagle can reach seven and a half feet.
LIFE CYCLE:
The bald eagle breeds from central Alaska across
Canada to Labrador and Newfoundland and south to
southern mainland Alaska and the Aleutian Islands. It also breeds in Baja California,
central Arizona, southwestern and central New Mexico, and along the Gulf Coast from
Texas to Florida. The bald eagle occurs only locally throughout much of the Great Basin
and Great Plains. Bald eagles winter in most of their breeding range, from southern
Alaska and Canada southward. Resident populations are found along the Atlantic,
Pacific, and Gulf Coasts.
DISTRIBUTION:
The bald eagle is native to North America and originally bred from central Alaska and
northern Canada south.to Baja California, central Arizona, and the Guif of Mexico. It
now has been extirpated in many southern areas of this range.

REASON FOR DECLINE:
Over the years, the Bald Eagle population has suffered from excessive hunting and
poliution. In the early part of the century, hunting eagles was a popular sport. Eagles
were shot not only for their feathers, but also because they posed a "threat" to livestock
(e.g. sheep) and hampered the fishing industry. In recent years, however, pollution has
greatly contributed to the demise of the species. As a result of land and water pollution,
a significant amount of the Bald Eagle food supply has been killed. In particuiar, the use
of pesticides such as DDT had been the greatest threat to the species. Pesticides are
often found in fish, the major food supply for eagles. DDT in a female's body disturbs
the shell-making process, causing her to produce very weak shells or no shells at all.
Eagles once numbered around 50,000 in the contiguous United States, but by the time
the U.S had restricted the use of DDT in1972, only about 800 breeding pairs remained.
Under the Endangered Species Act of 1973, however, the eagles have made a steady
recovery. Breeding pairs now number close to 3000, and there has been an increase in
the number of hatchlings per nest. Only in Canada and Alaska, however, are eagles
found in abundance.
A tremendous effort had been made to protect and restore the bald eagle population.
Some states now support effective nest-monitoring and programs to release young
birds into the wild. Federal protection has involved monitoring populations, improving
protection, setting up captive breeding programs, relocatmg wild birds, and establishing
a wide-ranging public information program.

SOURCE: http:/iwww.ca.blm. govlbakersf' eld/untitled1. html
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2. Diagram the exponential growth
3. Characteristics of a R-selected population:

4. What does "K" represented?

Patterns of Population 6rowth and Management
Video Questions
1. Define lag time and stationary phase.

5. What are the three characteristics of K-selected populations?

6. What organisms have been successfully re-introduced into the Great Plains?

7. Survivorship A curve represents
Survivorship B curve represents

o

- selected populations.
-selected populations.

9. Describe how mosquito populations are controlled.

Hormone

Bacteria

Organic Chemical

10. Name at least five reasons why the Burrowing Owl Population decreased?

11, How are the owls interdependent on the squirrels and-badger?

12. What are three perimeters of biodiversity?

13.Name two biological agents used to control populations.




Thomas Malthus

Thomas Robert Malthus (February 14, 1766 - 1834) was an English
economist known particularly for his views on population growth.

Malthus studied mathematics and philosophy at St John's College,
Cambridge, where he went on to become a fellow. Later he became
Professor of History and Political Economy at Hailingbury College. He was
also ordained and became a country parson.

In An Essay on the Principle of Population, written in 1798, Thomas Malthus
predicted that the demand for food would inevitably surpass its supply. This
prediction was based on the idea that population increases at a geometric
rate while the food supply grows at the slower arithmetic rate. The difference
between the two would eventually lead to what is now known as the
Malthusian catastrophe in which population growth exceeded the capacity of
the world to sustain that population.

Malthus' observation that population growth is limited by resource availability
may have influenced Charles Darwin while he was developing his theory of
evolution by natural selection. Darwin himself, in his book Origin of Species,
called his theory an application of the doctrines of Malthus in an area without
the complicating factor of human intelligence.

Questions: ,

Who is Thomas Malthus?

What did Thomas Maithus hypothesize?

Who did Malthus influence?

What factors did Maithus not account for in his hypothesis?

hobn=
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1. Cut out the three population age structures and the key. Color it appropriately. Paste the
diagrams and key in your comp book (homework).
2. Write the following title on your page: Population age structures

Mexico .A U'nited States B C._ Sweden
1

Age 2

7579
70-74
85-69 : - . S [
604 | 1 P !
5559 s : By [~ e 4 e

sos Ay T A2 SRS G R Co

4549

.

35-39 ' 5o e B2 1
30-34 \ a0
25-29 -]

20-24 L .

15-19 | _ I

w014 | g _ 1

Human Population Ecoldgy
O Mexico O United States of
() Mexican Malas . © America O Swedish Males

(O Mexican Females O American Males... O Swedish Females
: O American Females

" 3. Under the diagrams, write and answer the following questions. Highlight and underiine your
answers. '
A. A developing country is broad at the base and narrow at the fop. Which country is
- developing?
B. Which country shows the smallest amount of prereproductive aged people?

C. Which country shows prereproductive individuals nearly balancing the number of
postreproductive individuals? This demonstrates a stable
population.
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World Food Supply

I Human Nutrition - despite having different dietary habits, all humans
have the same basic nutritional needs

L}
ck an a faod group i the

" &% OthersCat
ramid 10 team more. ‘S ars ta egary o
o o5, ais, & sweets)
. . eatsganngly )

*
Milk Group . BY ~

Meat Group

g 23 sonvings a. Carbohydrates -

Vegetible Group
3-S5 senangs

Fruit Group
24 sanange

b. Protein - polymer of amino acids |
c. Lipids-

§-11 servings

2. Micronutrients - chemicals (vitamins and minerals) needed in
biochemical reactions :
IT. Nutritional Deficiency
Malnutrition -

Scurvy -
Beri beri -
Rickets -
Goiter -

" Kwasiorkor -

®c a0 o

III. World Food Supply
1. Green Revolution - (mid-1960's)

Better resistance to disease

Survive g wide variety of climates

oo oo

2. Cash crop -

Aquaculture -

a. 80% of fish from aquaculture farms are produced
in Asia -
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[ "Using Spec:al Purpose Maps

The South? The Midwest? The West?

Below, you will find some census information about each state. The percent of college graduares
includes those 25 and older who have a bachelor’s degree. Per capita income is the total amount of
income earned by everyone in. the state, divided by the state population.

@ Your job is to make a map thar shows both sets of data from this table. Follow the steps below.
1. Decide how you want to represent the data sets. Remember, you are putting the data on a map to
create a visual message. If you just write the corresponding numbers from the table in each state, are
you making good use of the map? Will the reader be able to see the patterns in the map?

2. How can you use colors, patterns, or symbols to represent the data sets? You will need to divide the
data into ranges. To do this, arrange each set from least t6 greatest, and divide it according o the number
of ranges you would like to use. Make sure each range or category contairs data. Then, color the map.

3. Once you have represented the data on your map, fill in the map key. Include the ranges for the'
colors, patterns and/or symbols you have used.

State

Alabama
Alaska
Arizona
Arkansas
California
Colorado
Connecticut
Delaware
D.C.

Florida
Georgia
Hawaii
Idaho

Lllinois
Indiana

Iowa

Kansas
Kentucky
Louisiana
Maine-
Maryland
Massachuserrs
Michigan
Minnesota
Mississippi
Missouri

% of College

Craduates

23%
20%
13%
23%
27%
27%
21%
33%
18%
19%
23%
18%
21%
16%
17%
21%
14%
16%
19%
27%
27%
17%
22%
15%
18%

Per

CapitaIncome |

$11,486
$17,610
$13,461
$10,520
$16,409
$14,321
$20,189
$15,854
$18,881
$14,698
$13,631
$15,770
$11,457
$15,201
$13,149
$12,422
$13,330
$11,153
© $10,635
$12,957
. $17,730
$17,224
$14,154
$14,389
$9,648
$12,989

State

Montana
Nebraska
Nevada

New Hampshire
New Jersey
New Mexico
New York
North Carolina
North Dakora
Ohio
Oklahoma
Oregon
Pennsylvania
Rhode Island
South Carolina
South Dakota
Tennessee
Texas

Uaah
Vermont
Virginia
Washington .
West Virginia
Wisconsin
Wyoming

Make Your Own Map

@ The We Count! wall map in your classcoom is a thematic map. This map is designed to show state
populations based on 1990 Census data. In addition to the state popularion totals, the states are
color-coded according to population ranges. This color-coding makes relationships between state
populations easier to sce. For example, what does the color-coding tell you abourt the Northeast?

% of College
Croduates

20%
19%
15%
24%
25%
20%
23%
17%

18%
17% ,

18%
21%
18%
21%
17%
17%
16%
20%

22%

24%
5%
23%
12%
18%
15%

Capita Income

. $11,897

- $12,904

$11,213
$12,452
$15,214
$15,959
$18,714
$11,246
$16,501
$12,885
$11,051
$13,461
$11,893
$13,413
314,068
514,981

310,661
$12,255

$11,029
$13,527
$15,713
$14,923
$10,520
$13,276
$§12,311

Source: U.S. Census Bureau
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