Instructions to accompany evolution_2000.doc

1. Run the spell checker. Go to Review/Spelling and Grammar. 

[image: image1.png]H9-0) evolution_2000A.doc [Compatibility Mode] - Microsoft Word - = x
©y

Home  Insert  Pagelajout  References  Mailngs | Review | View  Acobat @

- > L % Markup - Reject = E 1
A e e [y BEPE
Thesaurus B DRI S & Previous

Speling & New Tk Ballons Accpt Compare Show Source | protect
Grammar T Translate {55 | Comment 2d | Changes~ ] Reviewing pane - et =" Documents - || Document -

Proofing Tracking. Changes Compare Protect

Does evolution fashion perfect organisms?
‘The answer to this question, in a word, is no. There are at least four reasons why natural selection cannot
breed perfction
Organisms are locked into historical constraints. As we saw in Chapter 20, each species has a legacy of
descent with modification from a long line of ancestral forms. Evolution does not scrap ancestral
‘anatomy and build each new complex structure from scratch, but co-opts existing structures and adapts
them to new situations. For example, the excruciating back problems some humans endure result in
part because the skeleton and musculature modified from the anatomy of four-legged ancestors are not
fully compatible with upright posture.
Adaptations are often compromises. Each organism must do many different things. A seal spends part
ofits time on rocks; it could probably walk better if it had legs instead of flippers, but it would not
swim nearly as well. We humans owe much of our versatilty and athleticism to our prehensile hands
‘and flexible limb, which also make us prone to sprains, torn ligaments, and dislocations; structural
reinforcement has been compromised for agility
Notall evolution is adaptive. Chance probably affects the genetic structure of populations to greater
extent than was once believed. For instance, when a storm blows insects hundreds of miles over an
ocean to an island, the wind does not necessarily pick up the specimens that are best suited to the new
environment. And not all alleles fixed by genetic drift in the gene pool of the small founding
‘population are better suited to the environment than alleles that are lost. Similarly, the bottleneck effect
can cause non-adaptive or even maladzptive evolution
Selection can only edit variations that exist. Natural selection favors only the most fit variations from
what is available, which may not be the ideal traits. New alleles o not arise on demand.

‘With all these constraints, we cannot expect evolution to craft perfect organisms. Natural selection
operates on a "better than” basis. We can see evidence for evolution in the subtle imperfections of the
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2. Italicize subject lines of numbered paragraphs (under Home/Italics). 
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Does evolution fashion perfect organisms?

‘The answer to this question, in a word, is no. There are at least four reasons why natural selection cannot

breed perfection.

1. Organisms are locked fto historical Constraints. | As we saw in Chapter 20, each species has a legacy
of descent with modification from a long line of ancestral forms. Evolution does not scrap ancestral
‘anatomy and build each new complex structure from scratch, but co-opts existing structures and adapts
them to new situations. For example, the excruciating back problems some humans endure result in
part because the skeleton and musculature modified from the anatomy of four-legged ancestors are not
fully compatible with upright posture.

Adaptations are often compromises. Each organism must do many different things. A seal spends part
ofits time on rocks; it could probably walk better if it had legs instead of flippers, but it would not
swim nearly as well. We humans owe much of our versatilty and athleticism to our prehensile hands
‘and flexible limb, which also make us prone to sprains, torn ligaments, and dislocations; structural
reinforcement has been compromised for agility

Notall evolution is adaptive. Chance probably affects the genetic structure of populations to greater
extent than was once believed. For instance, when a storm blows insects hundreds of miles over an
ocean to an island, the wind does not necessarily pick up the specimens that are best suited to the new
environment. And not all alleles fixed by genetic drift in the gene pool of the small founding
‘population are better suited to the environment than alleles that are lost. Similarly, the bottleneck effect
can cause non-adaptive or even maladzptive evolution

Selection can only edit variations that exist. Natural selection favors only the most fit variations from
what is available, which may not be the ideal traits. New alleles o not arise on demand.

‘With all these constraints, we cannot expect evolution to craft perfect organisms. Natural selection
operates on a "better than” basis. We can see evidence for evolution in the subtle imperfections of the
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3. Set margins. See Page Layout/Margins/Custom Margins/. Top: 0.5", Bottom 0.8", Left: 0.8", Right: 0.8". 

[image: image3.png]Disk Quota
Check.

L

Explorer

a=
Internet
Explorer

®

&
Mirasoft
Offce Acc,

&

Mirasoft
Offce Ex.

Mirasoft
Offce P.

1]

Mirasoft
Offce W,

2]

Mazlla Frfox

iy start

720 votion_fne 20

Hd9-0

Themes

B cvolsion 20008,

Home  Insert

A1

Theme: Margins

evolution_2000A.doc [Compatibility Mode] - Microsoft

gelayout | References  Mailings  Review  View  Acrobat

23 Orientation - /=) Breaks - [2) Watermark ~ | Indent Spacing 4 Bring to Front - |2 Align +

[Gsie - line Numbers ~ | 33 page Color - 1y Sendto Back ~ [#] Group

olumns = " Hyphenation = || [ Page Borders 3 [ Text Wrappir

Normal ge Background Arrange

Bottom: 1
ght: 1

Nartow
Top. Bottam: 0.5
Lett Right: 0.5

Moderate
Topt 1 Bottom: 1
Lt 03 5" rganisms?
word, is no. There are at least four reasons why natural selection cannot
Wide
Bottom: 1" listorical constraints. As we saw in Chapter 20, each species has a legacy
Right 2§ fom a long line of ancestral forms. Evolution does not scrap ancestral
¢ complex structure from scratch, but co-opts existing structures and adapts
it sottom 1+ XamPle, the excruciating back problems some humans endure result in
Infider 125 Outsidel [ musculature modified from the anatomy of four-legged ancestors are not

Office 2003 Default romises. Each organism must do many different things. A seal spends part
Bottom: 1° | probably walk better ifit had legs instead of flippers, but it would not
Right 125" mans owe much of our versatility and athleticism to our prehensile hands
o make us prone to sprains, torn ligaments, and dislocations; structural
[promised for agility.
ve. Chance probably affects the genetic structure of populations to a greater
s once believed. For instance, when a storm blows insects hundreds of miles over an
‘ocean to an island, the wind does not necessarily pick up the specimens that are best suited to the new
environment. And not all alleles fixed by genetic drift in the gene pool of the small founding
‘population are better suited to the environment than alleles that are lost. Similarly, the bottlene ot
can cause non-adaptive or even maladzptive evolution
election can only edit vartations that exist. Natural selection favors only the most fit variations from
what is available, which may not be the ideal traits. New alleles o not arise on demand.

Margins

‘With all these constraints, we cannot expect evolution to craft perfect organisms. Natural selection
operates on a "better than” basis. We can see evidence for evolution in the subtle imperfections of the

[ my Computer & controlPanel ("G ParagraphFormatt... | (@ WordHelp

L0 - FSE 78

Recycl B

40P



     [image: image4.png]Page Setup.

Margns | paper | Layout

Margins

Top: o Bottom:

Left o Right

Gutter Gutter postion:

Orentation

A m

Portrat  Landscape

Pages

Mulile pages: Normal

Preview

Apply tor | Whole document v

Default





4. Insert section breaks before and after REVIEW OF KEY CONCEPTS. Go to Page Layout/Break/Continuous.
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5. To display formatting marks, go the Office Button (circle), click on Word Options. Then choose Display, Show all formatting marks, and OK.
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(Some people leave this on all of the time, but I just put it one to see if things like sections breaks are there.)  
6. Insert an endnote. Place the cursor after the title "Does evolution fashion perfect organisms?". Go to References/Footnote& Endnote dialog box launcher. Choose endnote. Choose custom mark. Enter an asterisk. Click Insert. Then enter the footnote: Material from Biology (Campbell et al.). Put Biology in bold and et al. in italics. 

[image: image8.png]o

Disk Quota
Check.

L

Explorer

a=
Internet
Explorer

®

&
Mirasoft
Offce Acc,

&

Mirasoft
Offce Ex.

Mirasoft
Offce P.

1]

Mirasoft
Offce W,

2]

Mazlla Frfox

:El‘aﬁ [ evolution_finsl_z000.

Home

[Bv Add Text -
2 Update Table

Table of
Contents ~

Table of Contents Fo

d9-o

Page:10f1

B cvolsion_20008.doc

Insert  Pagelajout | References | Mailings  Review  View  Acrobat

5 D manage soures
¥ s aen -
e
Gation~ & Bibiography
Gtations & Bibiograph

fyInsert Endnote

A5 e

Show Notes

Insert Table of Figures
L3 Update Table

Insett
Caption ) Cross-reference

3 Insert Index

Footnote +
Insert
Footnote

notes Captions

Footnote and Endnote

Does-evolution: fashion: perfect-organisn
‘The-answer- tothis-question,-in-a-word,
1.+ Organisms: arelocked- nto- istoric cies: has:a-legacy- of descent: with-
‘modification-from-along line-ofan| - anatomy- andbuild-each new-
complex-structure- fromscratch. rew-situations - For-example, the-
sculature: modified: from the-

Endnot

selection cannot-breed: perfection.§

2.-» Adaptationsare-often- compromises
:-it-could:-probably-walk bett
owe-much-of: our-versatility-and-t
sprains, torn-ligaments,-and-disloca}
3.-» Notall-evolution: i-adaptive. Chan
lieved - Forinstance, when| .
Aoply ch
‘notnecessarily- pick-up-the- specime
driftinthe- gene- pool-of the- small-1
Similarly, the bottlenec!

4+ Selcton ca iy editaritins 4

hictrmaynor be the-idea-taits Nevw aleles-do-not arise- o deand ©

partoftstime o
b, whichalso make us prone-o-
Jmised: foragility. 7

‘greater-extent-than-was-
Irocean-to-an-island.-the- wind-does
 And not-all-alleles' fixed-by-genetic
fonment. than-alleles- that-are-Tost -
on ¢
oot fitvariations- from what-is available. -

Apply chang

‘With-all-these- constraints,- we-cannot-expect-evolution-to-craft perfect-organisms --Natural-selection- operates- on-2"better-
than"basis - We-cansee- evidence- for-evolution: invthe-subtle- imperfections: ofthe-organisms: it-produces.-§
<
Natural selection isusually- thought-of-as an-agent-of-change, but-itcan-also-act to-maintain- the- status- quo.-Stabilizin
selection- probably- prevails-most-of-the-time,-resisting: change- thatmay- be-maladaptive.- ‘Exolutionary-spurts-occur when--
populationis stressed- by-a-change' in'the-environment, migration- to-amew-place, or-a-change- in'the- genome.- When-
challenged- with a-new-set-of-problems, - population- either-adjusts-through-natural-selection- or becomes- extinct - The-foss
recordindicates that-extinction- is the more-common- outcome - Those- populations that-do-

Words: 7

[ bm

Contral Panel [ PeragraphFormting.

Mark

Citation

Table of Aut,

s

)

7

Recycl B

¢ ¥ 75 em




[image: image9.png]d9-0 ¢ evolution_2000A.doc [Compatibility Mode] - Microsoft Word - = x

Home | Inset  Pagelayout  References  Mailings  Review  View  Acrobat ©

#AFind -

) " s ——"c

P (B 2 e A [ A (B2 B Sl || e chospsa Hesang  onoe MM,‘
Clipboard Font ] Paragraph. = Styles. o Editing.

REVELW UL AL CUINGLE 15 (Wil page Auvers s a¢

‘The modern evolutionary synthesis integrated Darwinism and Mendelism: science s a process (pp. 416-417)
‘The development of population genetics, with its emphases on quantitative inheritance and variation, brought Darwinism
‘and Mendelism together.

Inthe 19405, the modern synthesis provided a comprehensive theory of evolution that focused on populations as units of
evolution.

‘A population has a genetic structure defined by its gene pool' allele and genotype frequencies (pp. 417-419)

‘A population, 2 localized group of organisms belonging to the same species, is united by its gene pool, the aggregate of all
alleles inthe population

Atany given time, different alleles and genotypes are represented in a gene pool in certain frequencies-the population's
‘genetic structure.

‘The Hardy-Weinberg theorem describes a non-evolving population (pp. 419-420, FIGURE 21.3)

According to the Hardy-Weinberg theorem, the frequencies of alleles in 2 population will remain constant if sexual
reproduction is the only process that affects the gene pool.

‘The mathematical expression for such a non-evolving population is the Hardy-Weinberg equation, which states that fora
two-allele locus, p2+2pq+q2=1, where pand q represent the relative frequencies of the dominant and recessive alleles,
respectively, p2 and q2 the frequencies of the homozygous genotypes, and 2pq the frequency of the heterozygous genotype.
Microevolution is 2 generation-t-o-generation change ina populations allele or genotype frequencies: an overview (pp.
420421, TABLE 21.1)

For Hardy-Weinberg equilibrium to apply. the population must be very large, be totally isolated, have no net mutations,
show random mating, and have equal reproductive success for all individuals

Microevolution, a change in allele or genotype frequencies in a population, can occur when the conditions required for
Hardy-Weinberg equilibrium are not met.

* Material from Biology (Campbell et al.)|
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Note choosing footnote will cause a problem with the two-column formatting used later.  Make sure it’s endnote!
7. Turn bottom section into bulleted list. Go to Home/Bullets.   
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-+ The:modern-evolutionary" synthesis:integrated: Darwinism-and Mendelism: science: as-aprocess: (pp.-416-417)§
+ ~ The-development- of population- genetics,- withts- emphases- on-quantitative: inheritance: and-variation, ‘brought:
Darwinism- and:Mendelism: together.§
-+ Inthe- 19405, the-modernsynthesis-provided:a-comprehensive: theory of-evolution- that focused: on-populations: ast
nits of evolution.§
-+ Apopulation-has-a genetic: structure: defined:by:its-gene-pool's allele-and-genotype: frequencies- (pp.-417-410)¢
-+ Apopulation.-alocalized: group-of-organisms' belonging:to-the-same- species,is‘united: by-its'gene- pool, the:
aggregate-ofall-alleles in-the-population.-§
-+ Avany-given-time,different-alleles-and-genotypes: arerepresented: in'a-gene- pool-in-certain: frequencies-the-
population's genetic-structure.
-+ The'Hardy- Weinberg: theorem describes* -non-evolving: population (pp.+419-420, FIGURE-21.3){
-+ According-tothe Hardy- Weinberg: theorem, the-frequencies: of-alleles in-population: will-remain- constant-if-sexual:
reproduction:is-the-only-process that-affects-the-gene-pool. |
-+ The mathematical- expression- for such- a-on-evolving: population: isithe-Hardy-Weinberg: equation, which-states:
thatfor-a-two-allele-locus, p2+2pq=q2~1.- where p-and: g represent: the-relative- frequencies- of the-dominant: and-
recessive: alleles,-respectively, p2-and-q2-the-frequencies of-the-homozygous- genotypes,- and-2pq the-frequency: of-
the-heterozygous- genotype.-|
-+ Microevolution is- generation-t-o-generation: change: in'a populations-alleleror- genotype- frequencies: anoverview:
(pp-+420-421, TABLE-21.1)f
-+ For Hardy-Weinberg: equilibriumto-apply, the- population: must:be-very-large-be-totallyisolated. have no-net:
‘mutations, show random- mating -and- have: equal-reproductive: success' for-all-individuals. §
+ - Microevolution,-a-change- in-allele-or-genotype frequencies- in‘a-population. can- occur-when: the-conditions-required:
for Hardy-Weinberg: equilibrium:are-not-met
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8. Turn bullets into blue squares: Format/Bullets and Numbering/Customize/Font/Color. 
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9. Increase the indent of the 2nd, 3rd, 5th, 6th, 8th, 9th and 11th, and12th items. (Go to Home/Increase Indent). Turn the bullets to gray squares. 
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= -+ Apopulation,-localized- group-of-organisms- belonging:to-the-same- species, isunited: by-its-gene-pool.-the-
aggregate-ofall-alleles- in-the-population. -
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= -+ The Hardy-Weinberg- theorem- describes- a-non-evolving- population (pp.-419-420,-FIGURE-21 3)f

=+ According tothe-Hardy-Weinberg: theorem, - the-frequencies- of-alleles- in-population- will-remain- constant:if sexual-
reproduction-is-the-only-process-that-affects the-gene-pool -1

« -+ The-mathematical- expression- for-such- a-non-evolving: population: is the-Hardy-Weinberg: equation,-which states:
thatfor-a-two-allele-locus, p2+2pq=q2~1,- where p-and: grepresent: the-relative- frequencies- of the-dominant: and-
recessive: alleles,-respectively, - p2-and-2-the- frequencies- of-the-homozygous- genotypes,- and-2pq the-frequency- of-
the heterozygous- genotype.-§

= -+ Microevolution- is 2 generation-t-0-generation- change- ina-population's allele-or-genotype- frequencies:- an-overview-
(pp-+420-421, TABLE-21.1)f

= -+ For Hardy-Weinberg: equilibium-to-apply, the- population- must-be-very-large,-be-totally-isolated.- havenonet-
‘mutations, show- random- mating -and- have- equal-reproductive- success- for-all-individuals -§

= -+ Microevolution,-a change- in-allele-or-genotype- frequencies in-a-population, - can-occur-when the-conditions required-
forHardy-Weinberg: equilibrium are-not-met -§
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10. For the outer items, click on the Paragraph Dialog Box launcher. Then change the left indent to 0 and the hanging indent to 0.2 inch.  
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For the inner items change left indent to 0.2 and hanging indent to 0.2. 

11. Highlight top section (do not include REVIEW …), go to Page Layout/Columns/More Columns. Choose two columns with a spacing of 0.4.
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Similarly, the-bottleneck: effect-can-cause- non-adaptive: or-even- maladaptive: evolution -
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With-all these-constraints,- we-cannot-expect: evolution-to-craft-perfect: organisms - Natural-selection- operates-on-a-"better:
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Natural-selection: is usually- thought-of-as-an-agent-of-change,- but-itcan-also- actto-maintain the-status: quo - Stabilizing:
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record-indicates: that-extinction- s the-more-common- outcome - Those- populations-that-do-survive-crises- often-change:
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12. Repeat the two-column process for bottom section. 

13. To make superscripts (i.e. making p2 into p2) go to Home/Superscript. Also put all p's and q's into italics.
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=-» The Hardy-Weinberg: theorem- describes- anon-
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-+ According-tothe- Hardy-Weinberg: theorem, the-
frequencies-of alleles:in-apopulation- will-remain-
constant-if sexual- reproduction- is the- only-process
thataffects the: gene-pool.

-+ The mathematical- expression: for-such- a-non-
evolving population- s the Hardy-Weinberg-
equation, which-states' that-for-a-two-allele- locus.-
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14. Increase font size (14pt) of section title. Make it bold. Put in a return after fashion. 
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Does-evolution: fashion{

Derfect-organisms?*q

‘The-answer- to-this question, -in-a-word,iso. There-are-at-

least-four-reasons- why-natural- selection- cannot- breed-

perfection -

1.-» Organisms- are-locked: into-historical- constraints.- As'
‘we-saw- in-Chapter- 20, each- species- has- a-legacy-of-
descent- with-modification- from-a-long- line-of*
ancestral-forms -Evolution- does not-scrap- ancestral-
anatomy-and-build-each- new- complex- structure- from-
scratch,-but-co-opts-existing: structures- and-adapts-
them-tomew situations - For-example, the-excruciating-
‘back-problems some- humans- endure-result- in-part-
‘because- the- skeleton- and- musculature- modified- from-
the-anatomy- of four-legged-ancestors arenot-fully-
compatible-with-upright-posture.

2.+ Adaptations-are-often- compromises.- -Each-organism-
‘must-do-many- different things - A-seal- spends* part-of-
itstime-on-rocks; it-could-probably- walk- better ifit-
‘had-legs-instead- of flippers,-but-it-would not- swim-
‘nearly-as'well “We- humans- owe-much- of-our-

versatility-and:-athleticism to-our prehensile- hands-and-

flexiblelimb, which-also- make-us-prone-to-sprains.-
tomligaments.-and- dislocations:-structural-
reinforcement:has been-compromised- for-agility -

3.+ Notall-evolution- is-adaptive.- Chance- probably-affects-

specimens'that-are-best-suited- to-the-new-
environment - Andnot-all-alleles-fixed-by-genetic-
driftinthe: gene- pool-of the- small- founding-
‘population-are-better suited: to-the-environment: than-
alleles that-are-lost -Similarly, the-bottleneck- effect-
can-cause-non-adaptive: or-even maladaptive-
evolution |

4.-» Selection can-only-edit-variations- that-exist.-Natural-
selection-favors-only-the-most fit variations- from-
‘what-is-available, which may- not-be-the-ideal-traits.-
‘New-alleles: do-not-arise-on- demand §

1

‘With-all-these- constraints,- we-cannot-expect: evolution-to-

craft perfect-organisms --Natural-selection- operates: on-

"better-than" - basis - We-can- see-evidence- for-evolution: in-

the subtle-imperfections: of the-organisms- it produces.-§

1

‘Natural-selection- isusually- thought-of-as- an-agent- of-

change, butit-can-also-act-to-maintain- the-status- quo.-

Stabilizing selection- probably- prevails most-of-the-time.-

resisting:change-that may-be-maladaptive.--Evolutionary-

spurts-occur-when- a population-isstressed- by-z-change-in-

the-environment - migration-to-a-new- place,-ora change- in-

the-genome - When- challenged: with-anew: set-of-
problems - population-either-adjusts-throughnatural-
selection-or-becomes extinct - The-fossil-record-indicates:
that-extinction: is the-more common- outcome - Those-

Pageilofl | Wordsi75 | &

EIE





15. Draw a little blue square. Insert/Shapes/Basic Shapes.  Use the cross-hairs cursor to drag a small rectangle. With the rectangle selected, go to Drawing Tools/ Format and change the fill color (paint can). 
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16. Eliminate "hanging" of numbered list in top section. Format/Paragraph Special: choose "(none)" from the dropdown list.
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17. Add space between paragraphs in top section. Go to the Paragraph dialog box launcher, then make the Spacing Before: 3 pt. Repeat in bottom section. 
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