Survivorship curves

Everything dies, but on different schedules

299
306
313
320
327
334
341
348
355

1.000

Number of survivors

100

In type I survivorship,
juvenile survival is high
and most mortality occurs
among older individuals.

In contrast,
individuals in a
population with
type II survivorship
die at equal rates,
regardless of age.

Individuals showing
type III survivorship
die at a high rate as
juveniles and then at
much lower rates

Young

Age

later in life.
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able 10.1

o

Combining survivorship with seed production by P. drummondii to estimate net reproductive rate, Ry

Proportion
Age Number surviving surviving Average number of sceds per Multiplication
(days) to day x to day x individual during time interval of I, and m,
X n, Il m, l,m,

0-299 996 1.0000 0.0000 0.0000
299-306 158 0.1586 0.3394 0.0532
306-13 154 0.1546 0.7963 0.1231
313-20 151 0.1516 2.3995 0.3638
320-27 147 0.1476 3.1904 0.4589
327-34 136 0.1365 2.5411 0.3470 o
334-41 105 0.1054 3.1589 0.3330 :;acl::r::::\'lduxll
341-48 74 0.0743 8.6625 0.6436 average of

2.4177 offspring.

348-55 22 0.0221 4.3072 0.0951
355-62 0 0.0000 0.0000 0.0000

Data from Leverich and Levin 1979,

The value of Ry, which is greater than 1.0, indicates
that this population of P drummondii is growing.

Life table

T ExlxmX

R,

Ry = lim, =24177

Summing the final column yields R,
the net reproductive rate per individual.

What are the units of R,?
What are the units of T7?



Exponential growth

Inc. Permission required for

Growing geometrically, the number of
phlox at any point in time can be
determined using N, = NyA' or by
multiplying the previous population
size by A =2.4177.

ion or display.

24177 x
480,924 =
1,162,730

Number of phlox

Years
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Since their protection in 1940, the whooping crane population
has grown exponentially from 15 adults to over 180.

Copyright © The McGraw-Hill jies, Inc. ission required for or display.
Pollen Pollen in lake sediments indicates Following
accumulation that Scots pine colonized the colonization, the
rate in lake Norfolk region of Great Britain Scots pine
sediments about 9,500 years ago. population grew
can be used exponentially for
as an index 500 years.
of population
size. /
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vDuring the past 2,000 years, the global population |
has grown exponentially .,

Human population

Where will it stop...
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... however, if plotted over the single century from 1950
10 2050, our population shows clear signs of reduced
growth rate, which peaked in 1962-63.
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Gotta stop somewhere - logistic growth
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Carrying
capacity:
thsoreﬁycal Population Growth Growth stops;
TSI grows rapidly. slows. population size

stabilizes at
carrying capacity, K.

\

population
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Growth leveled off
after 10 days.

Number of individuals (N)

Time

| Population
| grew slowly
for 5 days.

What influences K?

Then population
grew rapidly for
5 days.

Number of paramecium (per cm?)




Daily per capita rate of increase (ry;qx)

Damuth’s rule

Population size decreases

with body size
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As in animals, plant population

Duckweed, Lemna, one of
the smallest flowering
plants, lives at very high
population densities.

density decreases with increasing
plant size across a wide range of
plant growth forms.

The coastal redwood, Sequoia
sempervirens, one of the largest
trees, lives at one of the lowest
population densities.
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As in animals, plant population ’
density decreases with increasing
plant size across a wide range of
plant growth forms.
| Duckweed, Lemna, one of The coastal redwood, Sequoia
the smallest flowering sempervirens, one of the largest
plants, lives at very high trees, lives at one of the lowest
\ population densities. population densities.
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From viruses to large animals, intrinsic rate of \ T PR (|
increase declines predictably with increasing size. 106 i ] (|
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Why do natural populations fluctuate?
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Carrying
capacity: -
thsoreliycal Population Growth Growth stops;
maximum grows rapidly. | | slows. population size
i stabilizes at
population ¢ )
carrying capacity, K.
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CHAOS?

Discrete logistic models

(Lord) Robert May
(1974 Science)

VERY sensitive to r,

Population Size
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Growth leveled off
after 10 days.

ion or display.

| grew slowly
for 5 days.

Then population
grew rapidly for
5 days.

Number of paramecium (per cm?)
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Sensitivity to initial conditions



