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1. On the tree below, please circle and label the following: (2.5 points)

(a) one example of a node

(b) the root

(c) one example of a taxon

(d) one example of sister taxa

(e) one example of a monophyletic group s
There are muwtiple

Poseible answers e .
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2. (a) Define the term outgroup. (1 point N
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(b)c\]"gj.l :N\-E}mlike to understand the relationships among three taxa: Spraguea (S),
Nosema (N) and Vavraia (V). You infer an unrooted phylogenetic tree, adding
Allomyces (A) as an outgroup. The resulting tree looks like this:

A N

\' S

Given that Allomyces (A) is the outgroup, re-draw this tree as a rooted, bent-branch
tree. (3 points)
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(c) In the tree you drew in (b) above, which two taxa are most closely related? (0.5
points)

N +8

3. (a) Define lateral (or horizontal) gene transfer. In one sentence, describe how the
“standard” process of inheritance differs from lateral gene transfer. (2 points)

L&Y/ RaT 1s the acguisttion of fﬁjrg,;gn DNA.

Compared 1o Vertital ansmission/inhenteunce, where
DNA '1?mesmi+kd W7in a species Fom | gen & 4o ~e)
Nty in LET DNA mows  botween species win e
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(b) Lateral gene transfer events are predicted to be much more prevalent among
bacteria than among eukaryotes.

Describe one feature of bacterial biology that supports the statement above. (1.5
points)

~ POSHSS nmucthardsims 1o rmove DNA Adwnof

(transtorm “) "h@msduc,‘l) @ndiquJ

Describe one biological feature possessed by eukaryotes that supports the statement

above. (1.5 points) J)

; ~ Stparation of M v Semo, modus L&T
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4. (a) Which molecule (DNA, RNA or protein) features in the discussion of life’s origins
based on its self-replicating nature? (1 point)

KNRA

(b) Name the early life hypothesis that includes the molecule above, and give one other
piece of evidence (besides self-replication) that supports this hypothesis. (2 points)

-KNA World

Any ore of:

—- prebiofic envir. h'ke(\/ Conteuned KNA bw/'fa&;g block s

- ribozymus (or RNA ‘enzuypys) exist ‘

— Invitvo  eridence -Fgr }a%y ProUSStS Lilce RNA exTension
tmlm pascd

5. (a) Define LUCA. (1 point)
Last Unwersal Common é ncesTor:

(b) Currently there is no fossil evidence for LUCA. Given what you know about the
limitations and biases in fossil formation, predict some of the general features of
LUCA and explain why fossils of LUCA may never be found. (3 points)

LUCA likely single-celled wi no hard outer Clofefmﬁa
fossil Horm ° biascd Howards  hard parts + mueeticellbr
Organisms. Even [ ’f%fmcd, ~1%55;’{5 ’ﬂDm Taxa as

old as LucA lss likely 0 surive to prsent bje
Old rocks are rarer vhan new rocks (ie. regycling
gfrf”""s Crust/ectonic subduction ¢te). Ceography |
e S e ey o sk G

p.40of7



Initials: NQQI’H !.

6. “The Big 5" refers to five mass extinction events that have occurred in the
Phanerozoic Eon. Although the causes of these mass extinctions vary, their effects can
be more general. Describe three generalizations about the effects of mass extinction on
species, using only the given space below. (4.5 points)

H’n\g 3 of:
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Please do not write below this line.
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7. Dr. Smart finds a new species of eukaryote in a local tidepool. Upon microscopic
examination, it is clear that the eukaryote is unicellular and possesses a chloroplast with
4 membranes.

(a) Is the chloroplast derived from primary or secondary endosymbiosis? Give a one
sentence explanation for your choice. (1.5 points)

_CQD

= 7 Q membrauus

(b) Diagram the new eukaryote. Include and label the following structures: nucleus,
mitochondrion and chloroplast. (4 points)

chloroplast

L)
Phagotrophic vacucle

Algal Plasma Membravi

Bac (cyanobacy om
Bow (cyamobac) (M

(c) On your diagram above, please indicate the origin for each membrane of the
chloroplast. (3 points)
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8. (a) What is the Burgess Shale and what features make it significant? (3 points)
-fossil deposit Hom Cambrian
- enormous # of diverse fossils
T Yemarkable presenv™ of s0f+ body forms

(b) The Burgess Shale has been designated a UNESCO World Heritage Site. World
Heritage Sites include the Pyramids of Egypt and the Galapagos Islands, and are
defined as “features of exceptional cultural and natural significance, and are considered
to be of outstanding universal value to humanity.”

Thesis Statement: The Burgess Shale is of outstanding universal value to humanity
based on what it teaches us about the evolution of life.

In the space below, support this thesis statement with evidence. (5 points)

p. 7 of 7



