
Lesson 7: Answer Key 1

Key for All Data Packets

Finches Beaks             Data Subset 1: Studies of the Population of Finches at the Beginning

A. Identify: What do I see in the data?
What is the trait of interest in this study?
What is the range of variations for this trait in the population?  
What is the median value for this trait in the population?

Your summary:  
The trait of interest is the length of the finches’ beaks. The beak length
ranges from 9.0-14.4 mm in 1976 (or 8.9-14.35 mm). The median value
is 10.5-10.9 mm based on the Dry 1976 histogram.

B. Interpret: What does this mean?
Is this a trait with many variations?
What do you think might be the effect of having a longer beak for finches living
on Daphne Major?
What do you think might be the effect of having a shorter beak for finches living
on Daphne Major?

Your summary:  
There are many variations in beak length. Lots of birds have different lengths of beaks.
Longer beaks can eat larger seeds, so birds with longer beaks could eat larger seeds than
birds with shorter beaks. They might not all be able to eat the same kinds of seeds.

Finches Beaks             Data Subset 2: Environmental Studies

A. Identify: What do I see in the data?
What patterns do you notice in seeds available over these
years?
What patterns did you notice in temperature and rainfall data
over these years?

Your summary:
There were fewer seeds in the dry season of each year. There were way
fewer seeds in 1977 than other years. In Dry 1977 data of the three
seed graphs, there were only the big tribulus seeds left. The
temperature is cooler in the dry season but doesn’t change that much
each year. There is less rain in the dry season every year, but in 1976
and 1977 there was barely any rain in any season.

B. Interpret: What does this mean?
What change in the environment could have caused the change in the seeds
available?
How do you think this might have affected the finches?

Your summary:  
There was less rain at the same time there were fewer seeds, so probably the plants
didn’t get enough water to grow seeds. Since the finches eat seeds and there were fewer
seeds, they might have gotten very hungry. There might not have been enough seeds
for all the finches.
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Finches Beaks            Data Subset 3: Survival and Reproduction Studies

A. Identify: What do I see in the data?
What is the trend in the data for the survival of the finches?
What is the trend in the data for the number of offspring?
What is the trend in the data in the characteristics of
survivors?

Your summary:
The finches surviving dropped between Wet 1976 and Dry 1977 from
60 to 10. After that it was steady. Also, there are usually more survivors
in the wet seasons, but there wasn’t much difference between the
seasons in 1978. The number of adults and offspring were about the
same, except in 1977 when there were no offspring. The median wing
length didn’t change, but the median beak length increased by 2 mm
from 1976 to 1978.

B. Interpret: What does this mean?
What do you think might be causing the effects on survival that you saw?
What do you think might be causing the effects on the number of offspring
produced?
What do you think might cause the trend in the characteristics of survivors?

Your summary:
Maybe something happened in 1976 or 1977 like a predator came or they ran out of
food or there was a disease that killed a lot of them. Maybe they were too busy or sick
or hungry to mate, so they didn’t have offspring. Maybe they grew longer beaks so they
could fight off predators or get over the disease better.

Finches Beaks             Data Subset 4: Offspring and Inheritance Studies

A. Identify: What do I see in the data?
What is the trend in the data over time for the number of
offspring?
Do the characteristics of offspring show evidence that beak
length is heritable in finches? Explain.
Do the gene studies show evidence that beak length is
heritable in finches? Explain.

Your summary:
The number of offspring was about the same as the number of
breeding adults each year except 1977 when there were 0 offspring.
The offsprings’ characteristics were similar to their parents, so they
might have been inherited. Also, it seems like the environment didn’t
affect them after the birds were adults. There is a gene that can help
determine how long a bird’s beak is, so beak length is heritable in
finches.

B. Interpret: What does this mean?
Would the weight or the beak length be more likely to be passed from parent
to offspring?
Why would it matter if a trait is heritable or not if we are trying to understand
what could cause changes in a whole population of descendants over several
generations?

Your summary:
The beak length is more likely to be passed on. The weight changes with the season, but
the beak length has a gene, so it’s passed on from parents to offspring. Parents pass on
inherited traits to offspring over generation after generation. So beak length could be
passed on for many generations. But the environment might change characteristics like
weight more, so that could be different than parents and grandparents.
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Finches Beaks             Data Subset 5: Studies of the Population of Finches at the End

A. Identify: What do I see in the data?
What is the trait of interest in this study?
What is the range of variations in 1976? What is the range in
1978?
What is the median value for this trait in 1978?
Describe any differences in the distribution of the trait in
1976 and 1978.

Your summary:
The trait of interest is beak length. In 1976 the range of beak lengths
was 9.0-14.4 mm. In 1978 the range was 10.5-13.9 mm. The median
value in 1978 was 11.5-11.9 mm. In 1976 there were a lot of finches with
beaks shorter than the shortest beak in 1978. In 1976 there was one
bird with a beak longer than the longest beak in 1978. In 1976 the most
common beak length (mode) was 10.0-10.4 mm, but in 1978 the
mode was a millimeter longer. The distribution was about the same in
1977 and 1978.

B. Interpret: What does this mean?
What change occured?
What do you think might be the effect of having a longer beak for finches
living on Daphne Major?
What do you think might be the effect of having a shorter beak for finches
living on Daphne Major?

Your summary:
Most finches have longer beaks in 1978 (and 1977) than in 1976. There aren’t any with
beaks shorter than 10.5 mm. Longer beaks let them eat bigger seeds, so maybe in 1978
they wanted to eat bigger seeds. Shorter beaks eat smaller seeds. But where did all the
smaller-beaked birds go between 1976 and 1977?
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Peppered Moth Color             Data Subset 1: Studies of the Population of Peppered Moths at the Beginning

A. Identify: What do I see in the data?
What is the trait of interest in this study?
What are the variations for this trait in the population?  
What is the proportion of those variations in the population in
1973?
What is the difference in proportions in different areas?

Your summary:
The trait of interest is color of the moths. There are black ones (carbonaria)
and speckled ones (typical). In 1973 there were 12% typical and 88%
carbonaria in one place. But in another industrial place in 1974-1979, it’s
30% typical and 70% carbonaria. Either way, in industrial areas there are
way more carbonaria, and in rural areas there are way more typical ones.
Intermediate areas show closer to the same amount of both forms.

B. Interpret: What does this mean?
What do you think might be the effect of having a lighter, speckled color
(typical) for moths in each area?
What do you think might be the effect of having a darker color
(carbonaria) for moths in each area?

Your summary:
In an industrial area, maybe the darker moths like it better because it’s darker there
(like in the picture) because of the pollution. And the speckled moths like it better
where it’s lighter, like they are. A lighter color probably makes them fit in with the
background better in the lighter area, while a darker color makes them fit in better
with the background in a darker area. In the intermediate area, they both fit in a
little bit.

Peppered Moth Color             Data Subset 2: Environmental Studies

A. Identify: What do I see in the data?
What patterns do you notice in air pollution over 1973-
1997?
What pattern do you notice in lichen coverage on trees
that relates to pollution levels?

Your summary:
The air pollution was decreasing a lot between 1973 and 1997. When
there’s more pollution in an area, there’s less lichen coverage on the
trees. So, lower pollution means more lichen coverage.

B. Interpret: What does this mean?
How do you think any changes might have affected the peppered moths’
survival?
How do you think any changes might have affected the peppered moths’ ability
to find mates and reproduce?

Your summary: 
With less pollution, there will be more lichen. We know the lichen on trees makes them
lighter and speckly, so the speckled moths could probably camouflage better on trees with
lichen. So, the birds won’t eat as many of them. It might be harder for them to find mates
if they are camouflaged, but they could probably still find mates and reproduce in any
location.
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Peppered Moth Color            Data Subset 3: Survival and Reproduction Studies

A. Identify: What do I see in the data?
What is the trend in the data for survival of each form of
moth in different areas?
What is the trend in the data for the offspring?
What is the trend in the data for the forms of the moth over time?

Your summary:
In unpolluted areas, more of the typical ones survive. In polluted
areas, more of the carbonaria ones survive. Over the time of the
study, there were fewer and fewer carbonaria offspring and more
and more typical offspring. In a polluted area of industrial England,
in 1973 there were way more carbonaria and in 1997 there were way
more typical.

B. Interpret: What does this mean?
What do you think might be the effect of coloration on survival in polluted
areas?
What do you think might be the effect of coloration on survival in unpolluted areas?

What do you think might explain the change in reproduction of each form over
time?

Your summary:
Darker ones survive better in polluted areas, and lighter ones survive better in unpolluted
areas. Maybe the darker ones can hide from their enemies, or from predators, in the
darker, polluted areas? Maybe the lighter ones do better in the lighter, unpolluted areas.
Maybe the reproduction changed over time because darker ones couldn’t find enough
dark ones to mate with, so they mated with the lighter ones and less of their offspring
were dark (and vice versa for the lighter ones).

Peppered Moth Color            Data Subset 4: Offspring and Inheritance Studies

A. Identify: What do I see in the data?
Do the characteristics of offspring show evidence that the
coloration is heritable in peppered moths? Explain.
What patterns provide evidence for your claim?

Your summary:
There is evidence that the coloration is heritable because when there
was a dark parent, there were more dark offspring, and when there
were no dark parents, there were no dark offspring. This is what we
would expect to see if the typical gene was recessive and the
carbonaria gene was dominant.

B. Interpret: What does this mean?
Would color be passed from parent to offspring?
Which color would be more likely to be passed down from parent to
offspring?
Why would it matter if a trait is heritable or not if we are trying to understand
what could cause changes in a whole population of descendants over several
generations?

Your summary:
Color should pass from parent to offspring. The data show that carbonaria color is
more likely to be passed down as long as there is at least one dark parent. The parents
pass down half their genes to their offspring, so the next generation can only have
whatever genes are in their parents. So their color would be passed down from
generation to generation. But why aren’t there more and more carbonaria if carbonaria
is dominant?
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Peppered Moth Color             Data Subset 5: Studies of the Population of Peppered Moths at the End

A. Identify: What do I see in the data?
What is the trait of interest in this study?
What are the variations for this trait in the population?  
What is the proportion of those variations in the population
in 1997?
What is the difference in proportions of those variations in
the population in different areas in 1997?
How does the proportion of those variations in the
population shift over time?

Your summary:
Color is the trait of interest in this study. There are black (carbonaria)
and speckled (typical) forms. In 1997, there were about 10% carbonaria
and 90% typical in one industrial place. In the other industrial place,
there were 20% carbonaria and 80% typical. But there are way fewer
carbonaria in the rural areas than the industrial areas--probably none.
In the top graph it seems like it started out with way more carbonaria
than typical and now there are way more typical than carbonaria.

B. Interpret: What does this mean?
What change occured?
What do you think might be the effect of having a lighter, speckled color
(typical) for moths in each area?
What do you think might be the effect of having a darker color (carbonaria) for
moths in each area?
What do you think might be the effect of each color over time?

Your summary:
During the study, it went from mostly carbonaria to mostly typical color form. A lighter
form will match the more-open rural areas, so the moths might be able to find more
places to hide from birds in the rural areas. In the industrial areas it is probably more
polluted and more crowded, so the darker ones can find more places to hide in the
darker areas. Maybe they decided to change their colors over time to match where they
wanted to live?
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Cliff Swallows Wings             Data Subset 1: Studies of the Population of Cliff Swallows at the Beginning

A. Identify: What do I see in the data?
What is the trait of interest in this study?
What is the range of variations for this trait in the
population?  
What is the median value for this trait in the population?

Your summary:
We’re interested in the length of wings of the cliff swallows. The length
ranges from 100 to 115 mm. The median value is probably 107 mm or
maybe 108 mm.

B. Interpret: What does this mean?
How many different categories of variation are there in this trait?
What do you think might be the effect of having longer wings for the swallows
living under highways?
What do you think might be the effect of having shorter wings for the
swallows living under highways?

Your summary:
There are a lot of variations. Every different mm of length could be a different variation,
so 15. Longer wings help them fly longer distances, so it might make it easier for them
to move to highways from the cliffs where they used to live. Shorter wings make it
easier to maneuver, so they might be able to fly around obstacles better.

Cliff Swallows Wings             Data Subset 2: Environmental Studies

A. Identify: What do I see in the data?
How did the cliff swallows’ environment change?
What was the greatest difference between their previous
environment and their new environment?

Your summary:
Cliff swallows moved to under bridges near highways. There were way
more cars near their nests in their new location.

B. Interpret: What does this mean?
What change occurred in the traffic over  the time scientists were studying the
cliff swallows?
How do you think this might have affected the cliff swallows over time?
What would swallows need to be able to do to survive in their new
environment?

Your summary:
The traffic seemed to increase between 1983 and 2012. More traffic would probably
make them move away from the bridges and back to the cliffs, or maybe more of them
would be hit by cars if there was more traffic in their area. If they stayed under the
bridges, they would have to learn to avoid cars.
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Cliff Swallows Wings            Data Subset 3: Survival and Reproduction Studies

A. Identify: What do I see in the data?
What is the trend in the data for the survival of the
swallows?
What is the trend in the data for the reproduction of the
swallows?
What is the trend in the data in the characteristics of the
population at large?

Your summary:
There are more and more swallows surviving and not being hit by
cars. There are more and more swallows being born in the bigger
number of nests. The population of swallows have shorter wings on
average over time.

B. Interpret: What does this mean?
What do you think might be causing the  change in survival in the population
over time?
What do you think might be causing a change in overall population size over
time?
What do you think might cause a change in the characteristics of survivors in this
population over time?

Your summary:
The swallows could be finding more food or learning to live better in their new place.
Maybe they are learning to get better at avoiding getting hit by cars. There are more of
them because they are adjusting to their new home and getting better at living there.
They might be inviting their friends to join them. Their wings might be getting shorter
because that helps them get used to their new home.

Cliff Swallows Wings             Data Subset 4: Offspring and Inheritance Studies

A. Identify: What do I see in the data?
Do the characteristics of offspring show evidence that wing
length is mostly heritable in swallows? Explain.
Do the genetic studies show evidence that wing length is
mostly heritable in swallows? Explain.

Your summary:
The characteristics show that offspring had wings pretty similar to
their parents, and when the parents had different wing lengths, the
offspring had a length in between. That is similar to what we saw in
our genetics unit--offspring are similar to their parents because they
inherit a lot of their genes. The genetic studies show that 60% is due
to genetics, so it’s mostly heritable.

B. Interpret: What does this mean?
Would the weight or the wing length be more likely to be passed from parent
to offspring?
Why would it matter if a trait is heritable or not if we are trying to understand
what could cause changes in a whole population of descendants over several
generations?

Your summary:
Wing length is more likely to be passed down because that is genetic. Weight seems to
change a lot, so it’s probably about how much food they eat. If a trait is heritable, it gets
passed down to offspring. Since a line of descendants is just offspring and then their
offspring and then their offspring, the heritable traits would be passed down more.
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Cliff Swallows Wings             Data Subset 5: Studies of the Population of Cliff Swallows at the End

A. Identify: What do I see in the data?
What is the trait of interest in this study?
What is the most common value for this trait for roadkill
birds? What is the most common value for the population at
large?
What is the trend in the average value for this trait over time
for the population at large?
What is the average value for this trait in the population at
large in 1983? What is the average value in the population at
large in 2010?

Your summary:
The trait of interest is wing length. The mode for roadkill is 110 mm,
and for the population at large, the mode is 108 mm. Over time, the
average length of wings of road-killed birds gets bigger, and in the
population at large, it gets smaller. The average wing length in the
population in 1983 is almost 111 mm. The average wing length in the
population in 2010 is just a little less than 107 mm.

B. Interpret: What does this mean?
What change occurred in this trait over time in the population at large?
What do you think might be the effect of having longer wings for the swallows
living under highways?
What do you think might be the effect of having shorter wings for the
swallows living under highways?

Your summary:
The birds’ wings got shorter on average over time. That could mean every bird’s wings
got shorter or that more of the birds in the population had shorter wings over time.
Longer wings let them fly farther, so maybe those birds could go further to get food.
Shorter wings help them maneuver better, so maybe they’d be better at catching food
or maybe they could get out of the way of cars better.
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Mustard Plant Time to Flowering             Data Subset 1: Studies of the Population of Mustard Plants at the Beginning

A. Identify: What do I see in the data?
What is the trait of interest in this study?
What is the range of variations for this trait in the
population?  
What is the median value for this trait in the population?

Your summary:
The trait of interest is flowering time. 90% of the plants flower
between 40 and 78 days after they sprout. 58 days is the median
value.

B. Interpret: What does this mean?
Is this a trait with many variations?
What do you think might be the effect of having a shorter time to flowering
for mustard plants?
What do you think might be the effect of having a longer time to flowering for
mustard plants?

Your summary:
Every day could be considered a different variation, so there are more than 38
variations. If plants have a shorter time to flowering they might get a head start on the
other plants. If they have a longer time to flowering, they might lag behind and not do
as well.

Mustard Plant Time to Flowering             Data Subset 2: Environmental Studies

A. Identify: What do I see in the data?
What happened in the environment over the time of the
studies on the mustard plants (1997-2004)?
What was the greatest difference between the mustard
plant’s environment in 1997 and in 2004?

Your summary:
In 1997 there was more than the average rainfall, and every year after
that there was barely the average or less than average. It was especially
less in 2004. In 1997 it would have been a wetter area, and in 2004 it
had been drier for several years, like in a drought.

B. Interpret: What does this mean?
How do you think this might have affected the mustard plants’ survival?
How do you think this might have affected the mustard plants’ ability to
produce seeds?

Your summary:
Plants need water to survive, so probably they didn’t do as well in the later years. If
they’re not growing well, they might not make seeds, so they probably made fewer or
no seeds when they didn’t have enough water.
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Mustard Plant Time to Flowering            Data Subset 3: Survival and Reproduction Studies

A. Identify: What do I see in the data?
What is the difference in the survival of the mustard plants
from the 1997 population compared to the 2004
population?
What is the difference in the ability of the mustard plants to
reproduce in the 1997 population compared to the 2004
population?

Your summary:
Both 1997 and 2004 plants survived well in a long growing season, but
the 2004 plants survived more (75%) than the 1997 plants (50%) in a
short growing season. The 2004 plants could make flowers sooner
than the 1997 plants, and therefore they could make seeds sooner
than the 1997 plants.

B. Interpret: What does this mean?
If water is available only for a short growing season, which flowers will be
most likely to reproduce and make seeds for the following year?
If water is available for a long growing season, which flowers will be most
likely to reproduce and make seeds for the following year?

Your summary:
In a short growing season, more of the 2004 plants will survive and they’ll make seeds
sooner, so more of the 2004 plants will reproduce in a short growing season. If there is
a long growing season, both types will survive the same, but 2004 will still make seeds
sooner. But they might still all make seeds eventually in a long growing season.

Mustard Plant Time to Flowering             Data Subset 4: Offspring and Inheritance Studies

A. Identify: What do I see in the data?
What is the pattern of survival in a short growing season for
the three offspring populations?
Do the characteristics of the three offspring populations
show evidence that the ability to survive in a short growing
season is heritable in mustard plants? Explain.
What is the pattern of time to flowering for the three
offspring populations?
Do the characteristics of the three offspring populations
show evidence that time to flowering is heritable in mustard
plants? Explain.

Your summary:
The 2004 purebreds survived the best. The 1997 purebreds survived
the worst. The hybrid was in between. This shows that survival in a
short growing season is heritable because the hybrid was in between.
It’s the same with flowering time. The 2004 purebreds are the shortest,
the 1997 purebreds are the longest, and the hybrids are in the middle.
This shows it is heritable because the hybrids are in the middle.

B. Interpret: What does this mean?
Are there structural differences between the populations?
If a trait is heritable, how does that affect the traits of the offspring in the next
generation?
Why would it matter if a trait is heritable or not if we are trying to understand
what could cause changes in a whole population of descendants over several
generations?

Your summary:
There are structural differences in some of the proteins. Heritable traits are passed on.
So if a trait is heritable, it will be passed on to offspring in the next generation and
they’ll have similar traits to their parents. If we want to know about descendants, we
know that heritable traits will make the descendants be similar to their parents. So we
can be sure that heritable traits will be passed down and show up in the offspring.
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Mustard Plant Time to Flowering             Data Subset 5: Studies of the Population of Mustard Plants at the End

A. Identify: What do I see in the data?
What is the trait of interest in this study?
What is the range of variations in the 1997 plants? What is
the range in the 2004 plants?
What is the median value for this trait in the 2004 plants?

Your summary:
We’re interested in days to first flowering as a trait. In 1997, the range
was 40 to more than 78 days. In 2004, the range was less than 37 to
more than 67 days. The median value in the 2004 plants is about 46
days.

B. Interpret: What does this mean?
What change occured?
What do you think might be the effect of having a shorter time to flowering
for mustard plants?
What do you think might be the effect of having a longer time to flowering for
mustard plants?

Your summary:
The median time to flowering got shorter in the population from 1997 to 2004. That
means more of the plants were blooming sooner in 2004 than in 1997. Shorter
flowering time will let them get a head start on the other plants, so they might make
more seeds or their seeds might grow better. Longer flowering time will need more
resources to be able to make seeds.
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