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What is the Carrying Capacity of the Deer Population?
Large range for all seasons.
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World Population Projects and Estimates

« People (billians) —

1]
1800 1850 1900 1950 2000 2050
— Year —

legend
@@ vorid Fop 02010
@ ok Pop High Fertiliy
. wand Pap Med Fadtility
. ‘World Pop Low Ferfily

Apr 19-10:16 AM



Population DistributionNOTES.notebook

April 20, 2018

Low Density

Simwisiion Fecarmaiers
Co— -
Prgulsion Darily
o g
Fopaistiza kmmusity

High Density
ol e [

Slmaration Parssesans
Dneann P —_—
FopumtonCensry | Usemm T —
Pigulbn M

FOpasinn mm ey
-

— i

"
=
"
L = - = = e

Stop the Spread

Disease Lab Link

ma 3%

o
Day 0 pesnron a now

scn

Dan 0 00peeapes

aee L] . L
[ E R RN N] -
[ L N | L] LN L] - aEs e
- -e L L] [ ] L L]
L] - aee L ]
- - L .
- ® - &8 ae &8 -
L . . - L L]
[ [ ] [ ] aae
L L L LN L L]
LN ] . & [ ] .e 8 . . L
- L] [ N} ] - L ] L]
. L] - L L L
- & . [ - ™ - - -
- & an e [ ] [ - - a8 @
L L [ - L]
- L] L] L L] LN
L] L] - L] - - L] L]
. . - ae & -
- aea (T [ - ™
L L] [ L] L
LR . L L
- » aw L) LN ]
) e ae [ ] L ] - - [
[N ] [ R R L N ] [ ]
Spawwa GO
Dayd oeamron LT LY
SceDmp 0 COpwcaps
aa e ae T A FRENREERIERRRNTRERRRENYNI] ae
. [ ] L] LY N RN L LN} [} L]
L N} aeseeN L LA N N BN ] LN | LN LN N Y L] L ]
LN N L . L] asssEEesn L LN ] aeew LY ]
L L L N LN | *ans LN L] L B N L ] - L N ]
™ .. . w8 ® esaes TR L aEe @8
[T XX ] ] adaned ata X R ] [ ] L E R ] * e
L RN "« = » L] S8e® & Sandad we
LR & Ssdase & @ (AN LR N LN LN LN N LY ]
aSe8® S0s 8 @ a8e " ®8s sads L
L] LN @ &% S8a® S0 & ¥ as 8
. #a88 &8s Sadds & asas & & aas ada
sSeadaaeaes an an e a8 ® 8 % aeeE W
aaw @ o = . SE8 & SeSeESEgw -
1R IEERT] @ SSsasamems OSSR S ..
fSasEEEannEs L] L B L L LR ] L]
LA N [ B B N ] LA L N [ L N N | LY L N BN N LE X 2 J
[ L L N NN | LN | L] see LAY B LN N LY BN LY L
LR N LN ae L L aaw L] L 4 L LN L]
. a8 8® Se§ 8 SS9 Sg SggeeRg® g ® @
ae - sSanes L ] aes [ ] fSaeeetae LA N 1] LR ]
Sa%s Seatad " 88 ass a8 X ] [ RN ] L]
as ] as aaaas [ ] - aaee a8
[ ] aes [ ] L FE R R R N ae Sadasadbadbanh [ W ]
TSI R &% & ® B8 SeSan @ @88 Saass
W Cerligme LT #

Apr 19-10:28 AM




Population DistributionNOTES.notebook April 20, 2018

[Table of Contents ——— " giclogy 35 cology
Left-Side Items Page | Right-Side Items Page
ToC 62 | 3B Grade Page 63
2B Calendar 64 | 3B Reflection 65
Pre-Wolf Lamar Valley 66 | Pre-Wolf Species 67
Food Web Vocab List 68 | Yellowstone Web 69
Wolf Scenario Matrix 70 | Which Scenario? 71
Post Wolf Reintroduction I 72 | Post Reintroduction II 73
Yellowstone Summary 74 | Trophic Cascade 75
Energy Pyramid Foldable 76 | 10 % Rule Pyramid 77
Population Growth 78 | Limiting Factors 79
Carrying Capacity 80 | Stop the Spread! 81
Population Dispersion 82 83

Apr 19-9:43 AM



Population DistributionNOTES.notebook April 20, 2018

BB Ecology: Population Density & Distribution

Population density is the number of individuals that live in a defined area.

* Population density is a measurement of :

is a measurement of the number of individuals living in a defined space.

= Scientists can calculate e
# of individuals _ - .
population density. area (units’) P0Plllat10n dEIISll'y

Geographic dispersion:

+  Populationdispersion refersto: how a population is spread in an area.
Label each type of dispersion next to the picture
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Identify each type of dispersion shou
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Population Distribution

How does population distribution affect the environment?

Why?

Alaska contains over 127 million acres of untouched forest land. It is the largest state in the United States,
yet with a population of nearly 700,000 people it has the same total population as Austin, Texas. New
Jersey is one of the smallest states and home to a population of nearly 9 million, but almost 1.8 million of
its 4.4 million total land acres are untouched natural woodland. What are the reasons for the ways popula-
tions organize themselves, and what effect does this organization have on the environment?

Model 1 — Population Density and Distribution

) 2 km X
Habitar 1 ....‘... Habitat 4 .{
O O )
© % % Habitat 3 ) ® 2km
0.0 00 8e
©00% o Q
@ o 00| |0 @ @ o
@ © © 0O
Habitat 2 |@
o © @ @ @ 0 © 0 o
© o
) @
Habitat 5 @)

. = individual organism

1. Refer to Model 1.

a. What do the dots in the diagrams represent?
b. What do the boxes in the diagrams represent?

2. Calculate the area of a single habitat.

A= lyw A7d¥L= ba

3. Consider the arrangements of the dots in Model 1.

a. Describe the arrangements of the dots in habitat 3.

Apr 18-10:30 AM
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6. Describe the arrangement of the dots in habitat 4.

4. Fill in the table below by counting the number of individuals in each habitat in Model T and
then calcularte the area available per individual.

Habitat No.| Area (km? No. of Individuals | No. of Individuals/Unit area (Density)
1 =

2
3
1

5
5. Refer to the completed table above.

a. Which habitat shows a high population density?

6. Which habitat shows the lowest population density?

Apr 18-10:32 AM
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Model 1 - Population Density and Distribution

Habitat 1 |© ® Q o0 @) Habitat 4
0. 0°@° .
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© 0,0 00 2\ b
O e0fe o
)] ® o 0O © O |0 O
|
(A b e o o
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ol © © o o
2
© Habitat 5

O = individua| organism

A2k

@)
o

6. Draw a vertical line through the middle of each of the boxes in model 1. Label the left side “a”
and the right side “b” on each box. Complete the table below for each half of each habitat.

2 km

Habitat No.| Area (km?) No. of Individuals | No. of Individuals/Unit area (Density)
a 2
1
b
a
2
b
a
3
b
a
4
b
a
3
b

and b?

7. For which of the habirtats in Model 1 is population density very similar between sides a and b?

8. For which of the habitats in Model 1 is the population density quite different between sides a

Apr 18-10:34 AM
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Kl[}.

13.

E'\lfi.

Label each of the diagrams on Model 1 using the terms clumped (clustered), random, and
uniform (even) to describe the population distribution within the boxes.

Compare and contrast the terms population density and population distribution.

. Assuming the population size stays constant, propose at least two factors that might cause a

population to shift from a low density habitat to a high density habirar?

12. Animals such as lions or wolves often show clumped distribution. Give a reason why this would

be advantageous for these animals.

Other than social reasons, list any other factors that may lead to clumped distribution partterns in
populations.

For each of the organisms listed below state the type of population distribution and population

density of their habitat. Give a reason for each answer.

Apr 18-10:33 AM

14



Population DistributionNOTES.notebook

April 20, 2018

Organism

Distribution

Density

Reason

Tigers

Bison

Ants

Dandelions

Apple trees in

an orchard

Apr 18-10:33 AM
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Model 2 — Factors Affecting Density

Factor Density Dependent | Density Independent
Food supply X
Rainfall X
Flood X
Parasites X
Acidity X
Disease X
Drought X
Competition X
Predation X

15. Refer to Model 2.
a. Which factors are dependent on the population density?

b. Describe how the food supply would be affected by the population densiry.

¢. Describe how the levels or spread of disease would be affected by population density.

16. What do all the density-independent factors have in common?

“ul7. In your own words, define density dependent and density independent by completing the
sentences below.

Density-dependent factors are

Density-independent factors are

18. Density-independent factors and density-dependent factors may be interrelated. For example, a
lack of rainfall that causes a drought will impact the food supply in a habitat. Propose another
pairing of a density-independent factor and density-dependent factor that might occur.

Apr 18-10:33 AM
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Ms. Darlak









9.63 units 



96.37 units



963.7 units of energy



9637 units 

   

		FILL IN THE ENERGY AMOUNTS FOR EACH LEVEL

		What occupies each of the trophic levels labeled a – d?



a.____________

b.__________

c.______

d.__________



*











Energy flows through ecosystems





sun

Producers (plants) 

First Trophic Level

Secondary consumers

(carnivores)

Third Trophic Level

Primary consumers

(herbivores)

Second Trophic Level



loss of 

energy



loss of 

energy
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Inefficiency of energy transfer

		Loss of energy between levels of food chain

		To where is the energy lost? The cost of living!





only this energy

moves on to the

 next level in 

the food chain

17%

growth





50%

waste (feces)

33%

cellular

respiration

sun

energy lost to

daily living

energy lost to

daily living
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Ecological Energy  Pyramid

		Loss of energy between levels of food chain

		can feed fewer animals in each level



10,000

1000

100
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sun
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  THE 10 % RULE  

1 unit of energy

10 units of energy

  100 units of energy

  1,000 units of energy

10,000 units of  energy

90% lost

90% lost

90% lost

90% of energy is lost at every level

% lost

90% lost

90% lost

90% lost

10 % of energy is passed to next Level















		A limiting factor is something that keeps the size of a population down. 



		Limiting factors can depend on the density of individuals in the population or not.
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Density-dependent limiting factors

		are affected by the number of individuals in a given area.



		Predation

		Competition

		Parasitism and disease
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Density-independent limiting factors

		limit a population’s growth regardless of the density.



		unusual weather

		natural disasters

		human activities
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Summary of Limiting Factors

Density Dependent   (K = carrying capacity)

A factor whose effects on the size or growth of population vary with the population density. 

Biotic factors

Food, Predators, Parasites, Disease,  

Density Independent

A factor that affects the size of a population independent or regardless of the population density. 

Abiotic factors

Air, water, temperature, weather. 







Growth Curves                                    

Exponential

		Unlimited growth

		J-shaped

		No limits to growth 

		Short term growth









		Exponential growth is a rapid population increase due to an abundance (lots of) of resources.





*











Growth Curves

Logistic

		Growth limited by factor

		S-shaped

		Shows Carrying Capacity

		Shows long term growth









		Logistic growth is due to a population facing limited resources. 





*











		Carrying capacity is the maximum number of individuals in a population that the environment can support.

		This is due to limited resources (food, shelter, space)









More Realistic Curve



K1

K2









		A population crash is a dramatic decline in the size of a population over a short period of time.
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Population Growth

What is the rabbit population’s carrying capacity? ________

b) The population of rabbits between mid-May and mid-June is growing as fast as: (circle one)

		a turtle walking (super slow.)

		a student running late to class (fast!)

		you walking to class (slow.)

		Ms. Darlak running away from a mountain lion (super fast!) 	



c) What about the graph led you to circle the answer you chose in letter b?

K

65-67 rabbits







Carrying Capacity p.10

		As the number of lynx increases, the number of snowshoe hares: _____________.



 

		What is the scientific explanation for these results?



DECREASES







Population Ecology – Graph 1

		In what generation does this population reach its’ carrying capacity?



		24-25 generations













Population Ecology – Graph

		Limiting Factor



		Removal of Limiting Factor, leads to Overshoot



		Overshoot = magnifies density dependent limiting factors 









Overshoot and Dieback







Population Ecology – Graph 3  p.13

		P. caudatum decreasing



		P. aurelia outcompetes 



		K is higher when bacteria grown alone.



		Day 12 – P. auelia reaches K









Population Ecology – Graph 4  p.14

Moose Population greatest at 2500 in 1995

Wolf population depends on Moose

Canine parvovirus 











Each population has a density, a dispersion pattern, and a reproductive strategy.  
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Population Density

		Population density is a measurement of the number of individuals living in a defined space.









Dispersion Pattern     

Population dispersion refers to how a population is spread in an area.

There are three types of dispersion illustrated on the next slides:
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Populations grow in predictable patterns. 



*











Uniform 

Evenly spaced



*











Random

 individuals are arranged without any apparent pattern



*











Clumped

clustered together, creating patches with many individuals and some patches with no individuals



*











Estimating Population Size

Mark/Recapture











Estimating Population Size

Rabbit Population Example



		http://www.biologycorner.com/flash/mark_recap.swf



		# Marked  =



10







Estimating Population Size

Mark/Recapture











		Trial Number		Number Captured		Number Recaptured with mark

		1		 4		1

		2		5		1

		3		2		1

		4		3		0

		5		5		1

		6		3		1

		7		4		2

		8		3		1

		9		5		1

		10		3		0

		Total:		37		9











































Estimating Population Size

		# Marked  =



		Estimate = (      )  X ( 10 )    = 



                                     (    )   

		Actual Rabbit Population Size =   



10

37

9

41.1

45







Warm-up 02/27

		Using the random sampling method.

		Estimate the population of trees found in this  1 km2  area? 







 Average # trees/plot = 

 9+9+9+8+8= 43/5 = 8.6

Estimate = average # multiplied by number of plots 

8.6 X 25 = 215 
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Warm-up 2/24

		In our mark-recapture activity what would happen if….

		Marked Beans liked being handled so they were jumping in your hand to be captured?  Trap happy. 

		Will this cause an Overestimate or an Underestimate population?





		Marked Beans DON’T liked being handled so they were jumping out your hand to be captured?  Trap shy.

		Will this cause an Overestimate or an Underestimate population?

		







Estimate = ( 100 )  X ( 10 )  = 

                                     (5)   

200

Estimate = ( 100 )  X ( 10 )  =  

                                     (10)  

100

Estimate = ( 100 )  X ( 10 )  = 

                                     (5)   

200

Estimate = ( 100 )  X ( 10 )  =  

                                     (2)   

500











Estimating Population Size

Random Sampling 

		What if your population doesn’t move?

		Do not need to use Mark/Recapture?

		Can estimate population by random sampling









Random Sampling

		Perform 2xs 

		First with grid on p.17

		Second with Clumped grid (hand out)



		Uniform Population = 228

		Clumped = 119









More Realistic Curve



K1

K2
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‘Copyright © Pearson Education, Inc., publishing as Benjamin Cummings.












FIGURE14.13 DENSITY-DEPENDENT LIMITING FACTORS
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Fish kill events
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Predator Prey on Isle Royale
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‘Mark
recapture
1071’
N=MC
R C = captured
R = recaptured
v'Sampling considerations
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Population Estimate = (Total number captured) x (Number marked)
(Total Number Captured with Mark)
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