Summer Assignment for Seniors 2017 :)

1. Notes: Notes will be expected from AP OR 1B text with the following sections:
- Assignment will correspond with AP text chapter 22 and 23 [not Hardy Weinberg)

OR 1B Text 51, 1B Text 5.2, 1B Text 10.3 {not Hardy Weinberg)

2. Handouts: a packet of information relating to the above chapters
3. Videos: view videos for further understanding.

Part 1 hitps://www.voutube com/watch?v=f00XbulAx0F

Part 2 hitps://www.voutube.com/watch?v=IxOPSnGyLwA

Part 1 https://www.youtube.com/watch?v=235TedhH-NO

Natural Selection https://www.youtube.com/watch?v=Tnb-togE4l4




Name Period

AP Biology Date

CHAPTER 22 GUIDED NOTES: THE EVIDENCE FOR EVOLUTION
I6 S.u,5.2 andfor 10.3

1. What is the primary mechanism that is responsible for evolutionary change?

2. How did Darwin’s observations of the finches of the Galapagos isiands influence the
development of his theory of evolution by natural selection?

3. What was the driving force behind the evolution of the 14 species of finches on the
Galapagos?

4. What three conditions must be met in nature to drive natural selection?

o

5. Briefly describe how the research on beak size of medium ground finches (undertaken by
Drs. Peter and Rosemary Grant) offers supportive evidence for evolution by natural
selection.
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6. Briefly explain industrial melanism and describe how this phenomenon supports the
principle of evolution by natural selection.

7. List and briefly describe two cases in which artificial selection has created substantial
change in a species.

8. How does artificial selection provide support for the principle of evolution by natural
tio
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9. List and briefly describe two cases in which the fossil record supports the principle of
evolution by natural selection.
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15. How does diploidy preserve variation?

16. What is “balanced polymorphism?”

17. How can parasites contribute to balanced polymorphism?




20. What is the effect of sexual selection?

21. For each of the following, give an example or describe what is meant by the statement.

Natural selection cannot fashion perfect organisms:

Evolution is limited by historical constraints:

Adaptations are often compromises:

Q

Not all evolution is adaptive:

Selection can only edit existing variations:




HALF-LIFE WORKSHEET Name

Use Reference Table on side to assist you in answering the following questions.

¥ lifes: |

As-81 = 33 seconds
Au-188 = 2.69 days
C-14 = 5730 years

Equations:

I How long does it take a 100.00g sample of As-81 to decay to 6.25g?

- How long does it take a 180g sample of Au-198 to decay to 1/8 its original mass?

=

. What percent of a sample of As-81 remains un-decayed after 43.2 seconds?

a2

4. What is the half-life of a radioactive isotope if a 500.0g sample decays to 62.5g in 24.3 hours?

. How old is a bone if it presently contains 0.3125g of C-14, but it was estimated to have originally
contained 80.000g of C-147

h



ifferent ways
bss ng, d onal, or di ompc Ve KC({,CKEO“, Over
nmc nan a! selection may lead to a permanent change in the
genetic makeup of a population. The increased prevalence of
melanic forms of the peppered moth, Biston betularia, during

the Industrial '?@voi‘f”n best known examples
of directional selection ange in environmental
conditions. Although the pmrom Is used i the central experiments

on Biston, and the conclusions drawn from them, have been
queried, it remains one of the clearest documented examples of
phenotypic change in a polymorphic population.

Industrial Melanism in Peppered Moths, Biston betularia

The peppered moth, Biston betularia, occurs in two forms
{morphs): the gray mottled form, and a dark melanic form. Changes
in the relative abundance of these two forms was hypothesized
to be the result of selective predation by birds, with pale forms
suffering higher mortality in industrial areas because they are
more visible. The resuilts of experiments by H.D. Kettlewell supported
this hypothesis but did not confirm it, since selective predation by
birds was observed but not quantified. Other research indicates
that predation by birds is not the only factor determining the relative
abundance of the different color morphs,

£y

Museum collections of the peppered moth made over the last 150
years show a m

ked change in the frequency of the melanic form.

Moths collected in 1850 (above left), prior to the major onset of the
industrial revolution in England. Fifty years later (above right) the
frequency of the darker melanic forms had greatly increased. Even L
as late as the mid 20th century, coal-based industries predominated
in some centers, and the melanic form occurred in greater frequet
in these areas (see map, right).

Key to frequency graphs

Giray or
speckled form

Melanic or
carbonaria form

industrial areas

“i) Non-industrial areas
et

Gray or motiled morph:
vulnerable to predation in industriaf
areas where the trees are dark.

Melanic or carbonaria morph:
dark color makes it less vuinerable
to predation in industrial areas.

Frequency of peppered
moth forms in 1950

This map shows the relative frequencies of
the two forms of peppered moth in the UK
in 1950; a time when coal-based industries
still predominated in some major centers.
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character over the last 150 years. Describe the phenotypic character that changed in its frequency:
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1980 . 1985 - o
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1. The populations of peppered moth in England have undergone changes in the frequency of an obvious phenotypic

2. (a) Ideniify the {proposed]) selective agent for phenotypic change in Bistor:

over the last 150 years:

lection pressure on the light colored morph has changed with changing environmental conditions

3. The industrial centers for England in 1950 were located around London, Birmingham, Liverpool, Manchester, and Leeds.

Glasgow In Scotland also had a large industrial base. Comment on how the relative frequencies of the two forms of

peppered moth were affected by the geographic location of industrial regions:

>

(a} State how much the pollution dropped by:

The level of pollution dropped around Manchester and Liverpool between 1960 and 1985,

(b} Describe how the frequency of the darker melanic form changed during the period of reduced pollution:

5. Inthe example of the peppered moths, state whether the selection pressure Is disruptive, stabilizing, or directional:

6. Outline the key difference between natural and artificial selection:

wironment dire




wo mechanisms by which natural selection can affect
llele frequencies. Firstly, there may be selection against one
of the homozygotes. When one homozygous type (for example
aa}, has a lower fitness than the other two genolypes (in th;%
case, Aa or AA), the frequency of the deleterious allele will tend
io decrease until it is completely eliminated. In some situations,
both homozygous conditions (aa and AA) have lower fitness

The Sickie Cell Allele (HbS)

Sickle cell disease is caused by a mutation to a gene that
directs the production of the human blood protein called
hemoglobin. The mutant allele is known as HbS and produces
a form of hemoglobin that differs from the normal form by just
one amino acid in the B-chain. This minute change however
causes a cascade of physiological problems in people with the
allele. Some of the red blood cells containing mutated hemoglobin
alter their shape to become irregular and spiky; the so-called
sickie cells.

Sickle cells have a tendency to clump together and work less
efficiently. In people with just one sickle cell allele plus a normal
allele (the heterozygote condition HbsHb), there is a mixture
of both red blood cell types and they are said to have the sickle
cell trait. They are generally unaffected by the disease except
in fow oxygen environments (e.g. climbing at altitude). People
with two HbS genes (HbSHbDS) suffer severe iliness and even
death. For this reason HbS is considered a lethal gene.

Heterozygous Advantage in Malarial Regions

Falciparum malaria is widely distributed throughout central
Africa, the Mediterranean, Middle East, and tropical and semi-
tropical Asia (Fig. 1). it is transmitted by the Anopheles mosquito,
which spreads the protozoan Plasmodium falciparum from

e oves bE fey o e
persen o person as it feeds on biood.

SYMPTOMS: These appear 1-2 weeks after being bitten, and
iﬂciude headache, shaking, chills, and fever, Falci 'par“m malaria
high fever,
ithin days of the first

e v b e o e o
is more severe than other forms of malaria, with

convuisions, and coma. It can be fatal w
symptoms appearing.

THE PARADOX: The HbS allele offers considerable protection
against malaria. Sickle cells have low potassium levels, which
causes plasmodium parasites inside these cells to die. Those
with a normal phenotype are very susceptible to malaria, but
heterozygotes (HbSHB) are much less so. This situation, called
heterozygous advantage, has resufted in the Hbs allele being
present in moderately high frequencies in parts of Africa and
Asia despite its harmful effects (Fig. 2). This is a special case
of balanced polymorphism, called a ba%anced lethal system
because neither of the homozygotes produces a phenotype
that survives, but the heterozygote is viable.

1. With respect to the si

* Four species of Plasmodium cause

ation that leads to hetsr
‘ in the stable coexistence of both
alleles | n the poputai’ on (ba anced polymaorphism). There are
remarkably few well-documented examples in which the evidence
for heterozygous advantage is conclusive. The maintenance of
the sickle cell mutation in malaria-prone regions is one such
example.

Anopheles mosguito, the
insect vector responsible for.:
spreading me malaria naquip

malarig, but the variety caused by P
“faiciparum’is the most severe

Fig. 1: Incidence of falciparum maiér’ia

ckle cell allele, explain how heterozygous advantage can lead o balanced polymornhism:
P g &




The G
nlayed a major

le ing Uu'w ‘s Jou‘t evolution.
While expfo ing the islands in 1835, E he was struck by the unigue
and peculiar species he found there, in particular, the island’s
finches. The Galapagos group is home {o 13 species of finches
in four genera. This variety has arisen as a result of evolution
from one ancestral species. Initially, a number of small finches,
probably grassquits, made their way from South America to the
Galapagos Islands. In the new environment, which was relatively
free of competitors, the colonizers underwent an adaptive

soh with its own unique
) pmzeg nest building

achniques, and calls, ihc d ifferent species can be distinguished
Dy the size and shape of their beaks. Each species has a beak
adapted for a different purpose, such as crushing seeds, pecking
wood, or probing flowers. Between them, the 13 species of
this endemic group fill the roles of seven different families of

mﬂm i e

South American mainland birds. DNA analyses have confirmed
Darwin's insight and have shown that all 13 species evolved from
million years ago.

a flock of about 30 birds arriving a

The Evolution of Darwin’s Finches

Woodpecker finch

Vegetarian finch

Mangrove finch

Vegetarian finch  ©

Large tree finch

Medium tree finch

Large ground finch

Large ground finch

Small ground finch

Sharp billed ground finch

x Ground finches \f

Cactus finch

|
Medium ground finch
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Large cactus
finch

Small tree finch

Tree finch
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SYMPATRIC
Abingdon, Bindloe, James, Jervis'is;

Geospiza‘fuliginosa.

G. fuliginosa

11
B i depth (mm)

The affect of sympdry and allopatry on bill size | Geasp/za
fuliginosa (small ground finch)y and G. fortis (medium ground finch)

o feed equaﬂy weH m both mches ail year round
Data bassd on ary adaptai:on by Stnd(berger {2000}

Describe the main factors that have contr
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Explain what is meant by character displacement:

Cs

Discuss how the incidence of character displacemsnt observed in the Galapagos finches supports the view that their
adaptive radiation from a common ancestor has been driven by a combination of allopatric and sympatric events:

The range of variability shown by a phenotype in response to environmental variation is called phenotypic plasticity.

{aj Discuss the evidence for phenotypic plasticity in Galapagos finches:




of individual colonizing population may evolve differently from that of the
ay, or become is

ai HEH]

: g s ted from, their  parent population, particularly since the environmental conditions
original population, If this colonizing or founder population is  for the isolated population may be different. In some cases, it
made up of only a few individuals, it will probably have a non- may be possible for certain alleles to be missing altogether from
representative sample of alleles from the parent population’s  the individuals in the isolated population. Future generations of
gene pool. As a consequence of this founder effect, the this population will not have this allele.
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Some individuals from the mainland
poputation are carried at random to
the offshore island by natural forces
such as strong winds.

This population may not
have the same aflele .
frequencies as the
maintand population,

Main

land
f_‘n)pU!?E ion

Island population

ng :siana:a popuvanon“' G

1. Compare the mainland population to the population which ended up on the island (use the spaces in the tables above}:

(a) Count the phenotype numbers for the two populations (i.e. the number of black, dark and pale beetles).
(b} Count the allele numbers for the two populations: the number of dominant alleles (A} and recessive alleles (a).
Calculate these as a perceniage of the iotal number of alleles for each population.

2. Describe how the allele frequencies of the two populations are different:

Describe some possible ways in which vario s types of organism can be carried o an offshore island:

{(a) Plants:

(b} Land animals:




"«‘“t’m?z’x"*n% may somelin
oredation, dissase,
crash may rot be ‘selective’: it

nes be reduced to low numbers by
or pericds of climatic change. A population
may affect all phenotypes equally.
Large scale catastrophic events (e.g. fire or volcanic eruption) are
examples of such non-selective events. Humans may severely
(and selectively) reduce the numbers of some species through
hunting and/or habitat destruction. These populations may

having squeezed through a ‘bottleneck’ of low numbers

recover,

Popuiation
numbers
Low High

Large
popuiation with
plenty of genetic
diversity.

Population crashes
to a very low
nurnber and loses
most of its genetic
diversity.

Time

Poputation
grows o alarge

of its genstic
diversity.

"heetahs.. he'world

The diagram bslow illustrates how population numbers may be
reduced as a result of a catastrophic event. Following such an

event, the small number of individuals coniributing to the gene
pool may not have a representative sample of the alleles in the
pre-catastrophe population, ie. the allele frequencies in the
remnant population may be altered. Genetic drift may cause
further changes to allele frequencies. The small population may

return to previous levels but with a reduced genetic diversity.

The otiginal gene pool is made up of the offspring of
many fineages (family groups and sub-populations).

Only two descendents /V

of lineage B survive the i
extinction event. !

§ ! 3 E
5 1 1] B 3
i H i
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Extinction event such
as a volcaric eruption.

Genetic
bottleneck

All present day descendents of the ori gsnaé gene pool trace
their ancestry back to individual B and therefore retain only
a small sample of genes present in the original gene pool.

“As.a: resui’c of hummg and. hab tat oss,the 1
“.population of prairie chi ckens fall from: about 100 million.

1. Endangered species are often subjected {o population bottienecks. Expiain how population bottlenecks affect the ability
of a population of an endangered species to recover from its plight:
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Not all individuals, for various reasons, will be able to contribute
their genes to the next generation. Genetle drift (also known
as the Sewell-Wright erc?) refers to the randomm changes in
allele frequency that occur in all populations, but are much more
pronounced in small populations. In a small population, the

effectof a f

few individuals not contributing their alleles to the next
generation can have a great effect on allele frequencies. Alleles
may even become tost from the gene pool altogether {frequency
becomes 0%) or fixed as the only allele for the gene present
(frequency becomes 100%}).

The genetic makeup (allele frequencies) of the population changes randomly over a period of fime

Generation 1
A =16 (53%)
a =14 (47%)

Killed in a
rock fall

Fail to locate a mate due
to low poputation density

Generation 2
A =15 (50%)
= 15 (50%)

Fall to locate a
mate due to low

Generation 3
A =13 (43%)
a=17 (57%)

Kitled it a
cyclons

population density

This diagram shows the gene pool of a hypothetical small population
over three generations. For various reasons not all individuals
contribute alleles to i

he n
the alleles carried by these

i
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from one generation to the next. The change in frequency is
directionless as there is no selecting force. The allele combinations
for each successive generation are determined by how many
sach type are passed on from the preceding one.

PRTYRS
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1. Explain what is meant by genetic drift:

Allele lost from
the gene pool

2. Describe how genetic drift affects the amount of genetic

variation within

very small populations:




nes and in different circumstances. interpretations of the fossil ave been compressed into just
record will vary depending on the time scales involve s, During its fossz& record, the species would appear quite suddenly.
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New species

Mew species Mew species Parent species

Fach species
undergoes gradual
changes in it
genetic makeup
and phenotype.

New species bud off /_ww

from the parent species
and undergo rapid
change, followed by &
long period of stability.

Atypical pattern

\

Atypical pattern

New species
diverges from the
parent species.

Pmcmatecﬁ qumrmnum
There. ‘s abuﬂdam‘ ev ience in the fossit record: Lhat n&ead
of graduu wange spec ies's tayed rn’fch the same for long; e
+ periods’ of time (ca‘ ed stasi } hese peti ods were punf‘tuated .
by bhort bursts of evol u‘czon which proauoe new speci jesquite [ -
repidiy. Accordingto *he pun tuated equ br{um theory, most™ fzs seen wvth the evo Ltm cf tha borsn
,ora spemes exi stence is. spent n ctas sand fittle- time'is spent \;marme arthropod are another group of amma;s t'zat have
Jin active evolutionary chaﬂge Thc o mu}us eor vo!u’uon Qccurs exh bited graduahsm in: a study in: 1987 ares archer found o
when some C‘f’UUak factor-in th envi mm‘en -hariges, Ty ~that ihe,/ char‘gcd grad”a y overa three msl@n year peri od R

Suggest the kinds of environments that would support the following paces of evolutionary change:

(a) Punctuated equilibrium:

(b} Gradualism:

In the fossi record of early human evolution, °p@<3ieo tend to appear suddenly, linger for often very extended periods before
disappearing suddeﬂ!y There are fow examples of smooth inter-gradations from one spec ies to the next. Explain which of
the above models best describes the rate of human evolution:

Some species apparently show litile evolutionary change over long periods of time {hundreds of millions of years).
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of organisms is
! rities called homologous
uctures (homologies), which suggest that they all descended
from a common ancestor with that feature. The bones of the
forelimb of air-breathing vertebrales are composed of similar
bones arranged In a comparable patiern. This is indicative of a
common ancestry. The early land vertebrates were amphibians

Metatarsals’

Métécérpafs
{palmy. = (solej i
Pha!anges’ : Phalanges
~offingers) i ~{toes)

T

and pos a limb structure called the
a Hmb with five fingers or toes (below left)
descended from these early amphibians, including reptiles, birds
and mammals, have limbs that have evolved from this same
basic pentadactyl pattern. They also illustraie the phenomenon
known as adaptive radiation, since the basic limb plan has been
adapted to meet the requiremeants of different niches,

LAl ver

Human arm

1. Briefly describe the purpose of the major anatomical change that has taken place in each of the imb examples ahove:
f ] g I

Highly modified for flight. Forelimb is shaped for aerodynamic lift and feather attachment.

(a) Bird wing:

(b) Human arm:

2. Describs how homology in the pentadactyl limb is evidence for adaptive radiation:

mple,
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