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Biology

Evidence from Evolution Activity
75 Points

Fossils
Use your textbook and the diagrams on the next page to answer the following questions.

1. What are fossils? How are most fossils formed?

2. Describe how the movements of Earth might expose a fossil.

3. What type of rock are fossils most commonly found in?

4. What do paleontologists learn from fossils?

5. Distinguish between relative dating and radiometric dating.

6. The fossils located in upper layers of a rock column are
(older, younger) than the fossils in the lower layers.

7. Suppose you are examining layers of rock. In one layer, you discover the remains of an
alligator. In a deeper layer, you discover the fossil of a polar bear. What can you
hypothesize about the changes in this environment over time?



o A Protoceratops drinking
at a river falls into the
water and drowns.

e Sediments from
upstream rapidly cover
the body, preventing
its decomposition.
Minerals from
the sediments
seep into
the body.

9 Over time, additional lay-
ers of sediment compress
the sediments around the
body, forming rock.
Minerals eventually
replace all the
body’s bone
material.

e After discovery, scientists

carefully extract the fossil The

from the surrounding rock.

Fossilization
Process

0 Earth movements
or erosion may expose
the fossil millions of
years after it formed.

0 Trace fossils A
trace fossil is the
marking left by an
animal and may
include a footprint,
atrail, and a
burrow.

@ Petrified fossils
Minerals sometimes
penetrate and replace
the hard parts of an
organism, producing
copies of them.

0 Casts

When
minerals
in rocks fill a

space left by a
decayed organism, they
make a replica, or cast,

of the organism.

0 Molds A mold forms
when an organism is
buried in sediment and
then decays, leaving
an empty space.

@ Imprints
A thin object,
such as a leaf,
that falls into

sediment can e Amber-preserve.d
leave an imprint and frozen fossils
when the sediment At times, an entire
hardens into rock. organism was quickly
trapped in ice or tree
sap that hardened

into amber.




Homologous Structures
Use your textbook and the diagram below to answer the following questions.

Human Horse Cat Bat Bird

2002 Brooks Cole Publishing - a division of Thomson Learning

Analogous Structures: structures that do not have a common evolutionary origin but are
similar in function (example: wings of birds and insects)

Homologous Structures: structures with common evolutionary origins (can be similar in
structure, function, or both)

8. How are the limbs of the organisms pictured above similar? How are they different?

9. Which limbs perform similar functions?

10. Are the wings of a bat and bird homologous or analogous? Explain.



11. Are the wings of a bat and butterfly homologous or analogous? Explain.

12. How do homologous structures provide evidence for evolution?

13. Which is a better indicator of the relationship between two organisms — structure or
function? Explain your reasoning.

Vestigial Structures
Use your textbook to answer the following questions.

14. What is a vestigial structure?

15. Some snakes have vestigial legs. Why is this considered evidence for evolution?

16. Blind cave fish have eyes but do not use them to find prey. Explain what this shows.

Comparative Embryology

17. Cut out the illustrations of the embryos provided being careful to include the number in
the bottom left corner. Correctly match the embryos with the animals in the grid on the
next page, placing them in order from earliest to latest stages of development.



fish chick pig calt human

stage 1

stage 2

stage 3

18. When you are done, write an explanation of why you ordered the drawings the way you
did. What similarities do the drawings have? What differences?

19. What, if any, trends do you see as you go from stage 1 to stage 37



20. How does comparative embryology provide evidence for evolution?

21. Fruit fly embryos and frog embryos differ from each other more than frog embryos and
human embryos. What does this tell us about how closely related the species are?
Explain.

Comparative Biochemistry

22. Find the human, rhesus monkey, kangaroo, snapping turtle, bullfrog, and tuna on the
"Amino Acid Sequences in Cytochrome-C Proteins from 20 Different Species" chart
provided and underline their names.

Compare the human amino acid sequence with each of these five animals by counting
the number of times an amino acid in that animal’s cytochrome c is different from the
amino acid in that same position of the human sequence. For example, the number of
differences between human and dog=10.

Write that information below:

Number of amino acid differences between human and
* Rhesus monkey=

Kangaroo=

Snapping turtle=

Bullfrog=

Tuna=

The cladogram diagram below shows the relationship of selected animals based on their
shared anatomical features. For example, out of seven key traits, all of these animals
have a dorsal nerve cord, but only humans, monkeys and kangaroos have mammary

glands. CLADOGRAM

BULL- SNAPPING RHESUS
LAMPREY TUNA FROG TURTLE KANGAROO MONKEY  HUMAN

A A A

Foramen magnum forward
+ short canine teeth

Placenta

Mammary glands

Amnion

Paired legs

Paired appendages + spinal column

Dorsal Nerve cord + notochord



23. Record the total number of amino acid differences between humans and each animal
shown below. Write your answer in the hexagon below the arrow pointing to the name of

that animal.
CLADOGRAM
BULL- SNAPPING RHESUS
LAMPREY TUNA FROG TURTLE KANGAROO MONKEY HUMAN

A A A

24. Does the data from the amino acid sequence generally agree with the anatomical data
that was used to make the cladogram?

25. Do organisms with fewer shared anatomical traits also have more amino acid
differences?

26. Based on the molecular data, how does the "human-monkey" relationship compare to the
"duck-chicken" relationship (which shows three amino acid differences)?

27. If the molecular data, the structural similarities, and the fossil record all support the same
pattern of relationships, can we be fairly confident that the pattern is accurate? Why or
why not?



28. Chickens and turkeys are both birds and have the same sequence of amino acids in their
cytochrome-c protein. Explain how two species can have identical cytochrome-c and still
be different species.

29. Neurospora (bread mold) and Saccharomycetes (bakers yeast) are both fungi. Chickens
and turkeys are both birds. What can you say about the inferred evolutionary
relationships between the two birds compared to the relationship between the two fungi?
Explain your reasoning.

30. Write a short paragraph summarizing the important information that can be obtained from
cladograms (not the information used to make them).



Comparative Embryology

Cut out the illustrations of the embryos below being careful to include the number in the
bottom left corner. The illustrations are required for #17 in the Evidence from Evolution

Activity.




(8ve d ‘1867

‘A103S1H ylaeg ® aousal1ds

“InylN ‘J9yeldis woi ) paidepe)

way) aJoub 1 ued nok os ‘1s1| ayl uows ueblo Aue u | S8duUBJB L} IP ON MOYS Y2 Iyn Sp 1oe ou we juasaldal Aeub 1o an|g b 1| ul s|oquis

SUSVYITWALATANLSANAVYIN TODAVINA LDd [ANNANIT TAASNLAdIVMIADVEIN (epr1pue)y) ¢ snbung
AU ISOIAL = A SAOVYANTAL I1ANISAATINN TO9ODAVIANALDD IAAANINL TAISANNIAM TANIAM I N (15884 siyg) ¢ snbung
uedyo 1dA 1L =M SV LV IAMNWNAL I 1ANIAAAXNY 19D AVIAANLOd IAANANIT TAIATLNIAML 19X0O M N (eaodsoanan) T snbung
aulen = A SSLYMNNTAV 171aVHIAOdAN TOdAANALODOd IAAANANTTAQATLINITIMIAVANIN """ 1eaywn
auluoayl = 1 SULSANTAV ITAVHIANVYUY IOV AANAN LD D IAMNNANT TATIATLAAOM L IDAVY AN """ yiow wJiomy | IS
aulies = § SHLYSHTAVY 11A9HANAIN IOV A INANLOd TAMANANIT TATIATLAAOML 1DV AN """ K14 wiomma 108
auluIbyN = o SSLYSHTAVATAOHIAODUNY 19V IWNALDd IAANAINIT TAIW ITLANNMA IONSHN e euny
suweMp =0 | MSOVSHTAV I TA0HITONNN 19V INMLOd IANANANIT TATINTLAIOML IDININ" """ Bouiying
aulpoid =d| XS LVANTAY 11AVIHIVAIN 1OV IANNLODd [ANMNANT TAIWITLIIOML IDININ""8[1in1 Buiddeus
suberedsy =N | MV LVANTAV I1AVHIASHAINN 19V INANLDD IAANAINIT TAIWITLAIOML IDOMUNIN """ 3onp u 1yad
auOIYIN =N | XS LVYANTAVY I 1AVHIASHANN 19V INALDd ITANNANIT TAIWITLAIOML IDANIN" """ u inbuad
auone] = 7| XS LVYANTAV ITAAEISHUNN 1OV IANLOd IAMNMNINIT TAIWTLAIOML IDMNNN " AeyinL ‘us3o1yd
auIsAT = | ANLYINTAY 11AVEHIONNN 19V IANN LD [ANMNANIT TAIWNTILAIOM | IDINAN- """ 0o Jebuey
auPnaos| = || INLVYANTAVY 17AVIIANNN IOV INNLDOd [AANANIT TAIWITLAIOML IDIANMIN """ 1199ey
BUIPINSH=H| INLVYINTAV 1 TAVHIONNN 1DV INNLOd [ANANANIT TATIWITLIIOML IDININ" """ """ 8 jleym Ae o
BUIAD =9 | AXLVYMNMNTAV 11AVHIDLUN 19V IANLOd IAMMNINT TAIWTLITOML IOMNNN """ Bog
suleeAuayd = 4 | IANLVYVIMTAVY 17T HIDANNN 19V A IANNLDOd IANMNINT TAIWTLITOML IDMUNNMN " deays ‘mod ‘6id
ploe oweinp =3 ANLYAMTAVY 17T HILAAN 19V ITANLODOd ITANNAINT TAIW TLIINML IDANAN " 89S JI0H
poeontedsy =a| INLVYANINTAV 11AVIIIANN ID9AF ITWNANLODd IAAANANIT TAIWITLAIOML 19NN """ Aaxuow snsayy
auL1skH =D INIVAATAY 1 1AVAITIANAA TOAT TWNALODd TAANAINT TATW ITLAIOM [ IDANAN -~ ueuny
aulle |y =V 2T1T068.9Sv€2T1T068.96v€2T1T068.9SvE€2T068.9GVvE€2T068L9G+1 €T 0<—RIUNNPRYOUWY
STOGNAS d DV ON AW 0TT 00T 06 08 0. 09
[Broav o4 aanN 1IINOO ]
VALASAODOVOOSHYEYSH I9HTITNAOAMNHAOOVI ILHOIVOH LA TLYOANVYSODHOTAAdYC - - (ep1pue)) snbung
VALASAOOVOOSHYEYOHd I9H ITNAOAMNHAOONIALHD TIDH LIS TLYOANVYSOVYINATL - - - (1seafh s, 193eq)snbung
VALAVADOAASO LANEDdT19H TVAdD IMOLINDODIOHOIOIVOH LIS INVYVOANSAODOVYVSHAD - - - - (eaodsoanan ) snbung
VYSASAOVLILIOSOHOdT19H INAdOOINHOVOVAALHOOVOMN LA INVOVAANDOAdAdYISASY ~" 1eaywn
YNSASHAOAdVOOLANEYDAAOH INAOANHIADOVIALHOOVOHOAD IXNONIVYNOVAAD - - - - "~ ylow wiomy | IS
YNLILAVAOVVYOO LMNHDAdTOH INAdOANHIODOVIALHOOVIOHOALD INNODONIAAOVYVAdAD - - - - """ A4 wiomms 10S
VALASADIVOOLAHD A TOM INAOANHIDONITIALHOOVOANOAALANDAVYAQAD - - - = - - = - " rocscsseeses euny
VALASHOVVYOOLILANEHD ITOATNAOANHIODOONITDLHOOVOMNOALD INNDANIAAD - - - - - - - - "o Gouy||ng
VILASHOIAVOOLANED ITONITNADOLIAHAODONIALHOOVOANOAL INNDANIANAD - - - - - - - - " 3|1in) Buiddeus
VA1LASH93IAVOOLILANEDOdTOH INAOD LIHIODOONIALHOOSOMNOAL INNDANIAAD - - - - - - - - "o 3onp u njad
VA1LASH93IVOOLANEDHd IOH INAOD LIHAODONIALHOOSOMNOAL INANDANT 1AD - - - - - = = - "o u inbuasd
VALASHAO9IVOOLNEDO A TOH INAOD LMYHAODONIALHOOSOMNOAL IMMODOMNT 1AD - - - - - - - - " KayinL ‘usyo1yd
VA1LALADdAdVYOOLMNEHDd IONTITNADLIHAODOONIALHOOVOANOAL INNDANIAAD - - - - - - = - "o 00 Jebuey
VALASHAOAVOO LANEDdTOH INAOLIAHADONIALHIOOVOAOA L INNDANIAAD - - - - - - - - "o 1199ey
VALASHAOAVYOO LN HED A TOH INAOLIHIODONIALHOOVOAMOAL INNDANIAAD - - - - - - - - "~ o0 8 leym Ae o
VALASHAOdVYVOOLANEDdTOH INAOD LIHADONIALHOOVONOAL INNDANIAAD - - - - - - - - ‘oo Boqa
VALASHAOdVYOOLILINEHDdTOH INAOLIHADONIALHOOVOAOAL INNDONIAAD - - - - - - - - ""-daays ‘moo ‘Bid
VALALADdVYVOO LN EDdTOH INAO LIHADONIALHIOOVOAOAL INNDANIAAD - - - - - - - - ‘oo 89S JIoH
VYLIASADAVYOOILMNHDOAdTOH INAOLIHAODODONIALHOOSOMNN 14 IXMDNIAAD - - - - - - - - "~ Aaxuau snsayy
VVIASAOAVOO IAIO T 19H INAOLIAHNOODNIALHOOSOMNN 14 IAANDAIAAD - - - - - - - - 7~ uewny

68.997¥€¢1T068.9S1v€CT068.99V€2T1T068.9SvE€ECT068.L99Y€CT068L9SYV

0S8

oy o€

(014 0T

T <-----RQUNN pPRY oUIllY

S3 103dS INFYF4H [d 02 NOHd SN I3108d O -FA0YHOOLIAD N | SFONIND3S A DV ON IV



	Evidence Activity
	Embryos
	Amino Acid Sequences



