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Relationships And
Biodiversity Lab

Answer Key

Understandi
ng the
Relationship
s and
Biodiversity
Lab: A
Comprehensi
ve Guide

For many high school
biology students,  the
"Relationships  and
Biodiversity Lab" is a
pivotal  hands-on
experience. Designed
to simulate the work

of field biologists and
geneticists,  this  lab
challenges  students
to  determine  the
e v o l u t i o n a r y
r e l a t i o n s h i p s
between  different
s p e c i e s — o f t e n
f o c u s i n g  o n  a
hypothetical  scenario
i n v o l v i n g  p l a n t
s p e c i e s  i n  a
d i s a p p e a r i n g
rainforest. The goal is
to  identify  which
s p e c i e s  i s  m o s t
closely  related  to  a
known  medicinal
p l a n t ,  * B o t a n a
curus*,  in  hopes  of
finding a species that



produces  the  same
valuable  compound
( C u r o l ) .  T h e
Relationships  And
Biodiversity  Lab
Answer  Key  i s  a
resource  that  many
students  seek  to
v e r i f y  t h e i r
h y p o t h e s e s ,
u n d e r s t a n d  t h e
nuances of cladistics,
a n d  g r a s p  h o w
m o l e c u l a r  a n d
m o r p h o l o g i c a l
evidence  combine  to
tell  the story of  life.
H o w e v e r ,  t r u l y
understanding  this
lab  goes  far  beyond
s i m p l y  c o p y i n g
answers.  It  is  about
l e a r n i n g  h o w
scientists reconstruct
the tree of life.

This article serves as
a  deep,  informative
walkthrough  of  the
lab.  We  will  explore
the  core  concepts
behind  biodiversity,

the  specific  tests
performed,  and  the
meaning  behind  the
evidence.  Whether
you  are  a  student
looking to check your
work or an educator
seeking  a  detailed
explanation,  this
guide  will  provide
c l a r i t y  w i t h o u t
s a c r i f i c i n g  t h e
learning process. We
w i l l  t r e a t  t h e
Relationships  And
Biodiversity  Lab
Answer Key not as a
shortcut,  but  as  a
learning  tool  that
i l l u m i n a t e s  t h e
p r i n c i p l e s  o f
evolution,  genetic
v a r i a t i o n ,  a n d
conservation biology.

The Core
Objective:
Why
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Biodiversity
Matters

Before diving into the
answer  key ,  i t  i s
e s s e n t i a l  t o
understand  the  lab's
c e n t r a l  t h e m e :
b i o d i v e r s i t y .
Biodiversity refers to
the variety of life on
Earth  at  all  levels,
f r o m  g e n e s  t o
ecosystems.  In  this
lab,  you  are  tasked
with  preserving  a
potential  cure  for
cancer  (Curol).  The
problem  is  that  the
pr imary  source ,
*Botana  curus*,  is
going  extinct.  Your
mission is to examine
related species (X, Y,
and Z)  to see if  any
produce Curol or are
genetically  similar
e n o u g h  t o  b e
c u l t i v a t e d  f o r
extraction.

T h i s  s c e n a r i o
highlights  a  real-
world crisis: the loss
of biodiversity means
the  loss  of  potential
m e d i c a l
breakthroughs.  The
lab  teaches  that
r e l a t i o n s h i p s
among  species  are
not  just  academic;
they  have  profound
impl icat ions  for
human  health  and
ecosystem  stability.
B y  a n a l y z i n g
s t r u c t u r a l  a n d
molecular  data,  you
are  essentially  doing
t h e  w o r k  o f  a
"bioprospector."  The
answer key helps you
c o n f i r m  i f  y o u
correctly  interpreted
which  species  holds
the most promise.

Structural



Evidence:
The First
Clue in the

Answer Key

Macroscopic and
Microscopic
Comparisons

The first  part  of  the
lab typically  involves
examining  physical
c h a r a c t e r i s t i c s
( m o r p h o l o g y ) .
Students  look at  the
stems,  leaves,  and
seeds  of  the  four
plant  species.  The
Relationships  And
Biodiversity  Lab
Answer  Key  often
starts  here,  guiding
students to note that
*Botana  curus*  has
specific  structural
features—such  as  a
certain leaf margin or
stem shape—that are
shared  with  some

s p e c i e s  b u t  n o t
others.

Structural
Similarities: If
species Z has
leaves that are
identical in
shape and vein
pattern to
*Botana curus*,
this suggests a
close
evolutionary
relationship.
However,
structural
evidence can be
misleading due
to convergent
evolution
(unrelated
species evolving
similar traits).
Structural
Differences:
Species X might
have completely
different seed
structures.
While this is
useful data, the
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lab emphasizes
that structure is
only the
beginning.

The  answer  key  for
this  section  usually
provides  a  simple
checklist:  "Species  Z
shares  the  mos t
s t r u c t u r a l
similarities."  But  the
deeper  lesson  i s
understanding  that
structural evidence is
a  hypothesis  that
needs  to  be  tested
with molecular data.

The Role of
Reproductive
Structures

Many versions of the
l a b  i n c l u d e  a n
analysis of flowers or
fruits.  The  presence
o f  s p e c i f i c
reproductive  parts
c a n  b e  a  s t r o n g
indicator  of  common
a n c e s t r y .  F o r

example, if all species
i n  t h e  l a b  h a v e
flowers with a certain
number  of  petals,
they  may  belong  to
t h e  s a m e  p l a n t
family.  The  answer
key  will  highlight
these shared, derived
c h a r a c t e r i s t i c s
(synapomorphies )
that  are  crucial  for
building a cladogram.

Molecular
Evidence:
The Heart of
the
Investigation

Paper
Chromatography

This  is  one  of  the
most  memorable
par ts  o f  the  lab .
Students  use  paper
chromatography  to
s e p a r a t e  t h e



pigments  from  each
plant  species.  The
r e s u l t i n g
chromatogram shows
bands  of  different
c o l o r s .  T h e
Relationships  And
Biodiversity  Lab
Answer Key  for this
section  explains  that
if  two  species  have
identical  banding
patterns,  they  are
likely  producing  the
same  pigments—a
strong  indicator  of
genetic  similarity.

For  instance,  if  the
chromatogram  of
*Botana curus* shows
a  unique  blue-green
b a n d  t h a t  a l s o
appears in species Z,
t h i s  i s  power fu l
evidence  of  a  close
relationship.  The
answer key will often
include  a  diagram
showing  these  band
matches. Importantly,
the lab also includes

a  t e s t  f o r  t h e
p r e s e n c e  o f  t h e
specific  enzyme  that
produces  Curol.  If
species  Y  lacks  this
pigment  but  has  a
similar  structural
profile, it may not be
the right candidate.

Gel
Electrophoresis
(Simulated)

In  most  versions  of
the  NY  State  Lab,
students simulate gel
electrophoresis  to
c o m p a r e  D N A
fragments.  They  use
a  " D N A
f i n g e r p r i n t i n g "
technique  to  see
which species has the
most similar banding
pattern  to  *Botana
c u r u s * .  T h e
Relationships  And
Biodiversity  Lab
A n s w e r  K e y  i s
particularly  sought
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after for this section
because  interpreting
gels  can  be  tricky.

The key principle is:
the  more  bands
that match between
two  species,  the
closer their genetic
relationship.  I f
species Z has 6 out of
7  bands  in  common
with *Botana curus*,
while  species  X  only
has 2, species Z is the
clear genetic relative.
The  answer  key  will
t y p i c a l l y  s t a t e :
"Species  Z  has  the
most  similar  DNA
fingerprint."  This
molecular evidence is
considered  more
r e l i a b l e  t h a n
structural  evidence
because  it  is  less
s u b j e c t  t o
e n v i r o n m e n t a l
influence.

Amino Acid
Sequences

Some versions of the
lab  also  analyze  a
specific  protein  or  a
segment  of  amino
ac ids .  S tuden t s
c o m p a r e  t h e
sequence of a protein
(like Cytochrome C or
a hypothetical protein
re la ted  to  Curo l
production).  The
answer key will show
a table of sequences.
T h e  r u l e  i s
straightforward:  the
f e w e r  t h e
d i f f e r e n c e s  i n
a m i n o  a c i d
s e q u e n c e ,  t h e
c l o s e r  t h e
relationship.

For example:

*Botana curus*:
Met - Lys - Val -
Leu - Ala
Species Z: Met -
Lys - Val - Leu -



Ser
Species Y: Met -
Arg - Val - Leu -
Ala

In this case, species Z
differs by only one
amino acid, while
species Y differs by
one in a different
position, but the
overall "score"
matters. The answer
key will help you
count these
differences
accurately and
translate them into
evolutionary
distance.

Building the
Cladogram:
Connecting
the Evidence

After  gathering  all
d a t a — s t r u c t u r a l ,
biochemical,  and
genet ic—students

must  construct  a
c l a d o g r a m  ( a
branching  diagram
showing evolutionary
relationships).  The
Relationships  And
Biodiversity  Lab
Answer Key provides
t h e  a c c e p t e d
arrangement, but the
process of building it
is  where  cr i t ica l
thinking  comes  into
play.

Steps to Using
the Answer Key
for Cladograms

List the1.
characteristics
that are shared
among all
species
(ancestral
traits) and those
that are unique
(derived traits).
Group species2.
based on shared
derived traits.
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For example, if
only *Botana
curus* and
species Z have a
specific
pigment, they
should be on the
same branch.
Place the most3.
different
species (usually
species X)
furthest from
*Botana curus*
on the
cladogram.

The  answer  key  will
s h o w  a  f i n a l
c l a d o g r a m  w i t h
spec ies  Z  a s  the
closest  relative.  This
is the "answer" to the
l a b ' s  c e n t r a l
question. However, a
good answer key also
explains that this is a
hypothesis that could
change  with  new
evidence.

Common
Mistakes
and How the
Answer Key
Helps

Students  often  make
errors in interpreting
the  evidence.  The
Relationships  And
Biodiversity  Lab
Answer  Key  i s  a
useful corrective tool.
Here  are  common
pitfalls  and  how the
key clarifies them:

Over-relying
on structural
evidence: A
student might
choose species
Y because its
leaves look the
most similar.
The answer key
reminds you
that molecular
evidence



(DNA/gel)
carries more
weight in
modern
systematics.
Misreading
chromatograp
hy bands:
Sometimes a
pigment fades
or runs
differently. The
answer key
provides a
standardized
interpretation,
showing that ,
for example,
species Z shares
the crucial
"Curol" pigment
band.
Counting DNA
bands
incorrectly:
The answer key
often includes a
diagram with
labeled bands,
making it easy
to see exactly

which
fragments
match.
Confusing
ancestral vs.
derived traits:
The key will
explicitly note
which traits are
shared by all
(ancestral) and
which are
unique to a
subset (derived,
indicating a
closer
relationship).

The Deeper
Lesson:
Biodiversity
and
Conservation

The  Relationships
And  Biodiversity
Lab  Answer  Key
ultimately  points  to
species Z as the best
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c a n d i d a t e  f o r
producing Curol. But
the lab does not end
there.  I t  opens  a
discussion  about
conservation.  If  only
*Botana  curus*  and
species Z produce the
compound,  and  both
are  endangered,
preserving  their
habitat  becomes  a
global  priority.

This lab teaches that
b iod ivers i ty  i s  a
library  of  chemical
compounds.  Every
species  that  goes
extinct is a potential
cure lost forever. The
answer  key  might
i n c l u d e  a  f i n a l
question:  "Why  is  it
important to preserve
all  species,  even  if
they  don't  produce
Curol?"  The  correct
answer relates to the
interconnectedness
of  ecosystems  and
the  unknown  future

va lue  o f  genet ic
diversity.

How to Use
the Answer
Key Ethically
and
Effectively

It is important to note
t h a t  t h e
Relationships  And
Biodiversity  Lab
Answer  Key  should
be  used  as  a  study
a i d ,  n o t  a s  a
rep lacement  for
doing the lab. Here is
h o w  t o  u s e  i t
responsibly:

Attempt the1.
lab first. Make
your own
observations
and form your
own hypotheses.
Compare your2.
answers. See



where you
agree and
disagree with
the key.
Discrepancies
are learning
opportunities.
Understand3.
the reasoning.
The value is not
in the final
answer (Species
Z), but in the
logic that leads
there.
Ask questions.4.
If the key says
species Z is the
closest relative,
but you thought
it was species Y,
review the
evidence. Did
you misinterpret
the gel? Did you
miss a common
structural trait?

Sample

Questions
and
Explanations
from the
Answer Key

Question: Based
on structural
evidence alone,
which species
appears most
closely related
to *Botana
curus*?

Answer (from key):
Species Z  shows the
greatest  number  of
shared  structural
c h a r a c t e r i s t i c s ,
including  leaf  type
and flower structure.
However,  structural
evidence  alone  is
insuff icient  for  a
definitive conclusion.
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Question: How
does the data
from paper
chromatography
support your

hypothesis?

Answer (from key):
The chromatogram of
species  Z  contains  a
pigment  band  at  Rf
0.75,  which  matches
the  Curol-producing
pigment found only in
*Botana  curus*.  This
suggests that species
Z  may  also  produce
Curol.

Question: Which
species should
be protected to
ensure the

continued
production of
Curol?

Answer (from key):
Both  *Botana  curus*
and species Z should
be protected, as they
are  the  on ly  two
species in this  study
that demonstrate the
genetic  capacity  to
p r o d u c e  t h e
medicinal compound.

Conclusion

The  Relationships
And  Biodiversity
Lab Answer  Key  is
more than just a list
of correct responses;
it is


