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IN-DEPTH FILM GUIDE	  
KEY CONCEPTS 

A. Earth’s 4.6-billion-year geological and biological history is deduced from the analysis of fossils, rocks, 
and chemical signatures found in sediments worldwide. The layered evidence can be read almost like 
pages in a book, revealing a pattern of change varying in tempo. 

B. Geological sediments reveal that Earth’s environment generally changes gradually, with conditions 
relatively stable over many millions of years. However some sediment layers show evidence of rapid, 
even catastrophic, change. 

C. Catastrophes have played an important role in evolutionary history. The mass extinctions that have 
occurred in the past 550 million years are examples of catastrophic change.  

D. During mass extinctions, a large proportion of species living in different habitats around the world, 
abruptly go extinct. Although devastating in many respects, mass extinctions generally open 
opportunities for surviving populations to expand into new niches or go in fresh evolutionary 
directions. 

E. Careful observations lead scientists to ask questions that can be answered by gathering evidence. A 
number of key observations—including a dramatic change in the fossil record and the presence of a 
thin layer of clay at the boundary between the Cretaceous and Tertiary layers worldwide—led 
scientists to ask “What caused such a sudden transition?”  

F. A good scientific question leads to additional observations and questions, and ultimately to a 
hypothesis that can be tested. Curiosity about the clay layer at the Cretaceous-Tertiary (K-T) boundary 
prompted investigators to measure the amount of iridium within that layer to calculate the rate at 
which it was deposited. That experiment yielded a surprising result that led to the hypothesis that the 
iridium came from an asteroid impact. 

G. Not all hypotheses can be tested by a controlled laboratory experiment. For example, the study of 
deep Earth history, aspects of ecology, and astronomy, require gathering multiple lines of evidence to 
understand events that occurred in the past. To test the hypothesis that an asteroid impact caused the 
K-T mass extinction, key evidence included impact ejecta, tsunami debris, and careful gravitational 
field measurements. 

H. Although the totality of evidence is important, certain pieces of evidence are more critical than others 
to confirming a hypothesis. In the case of the K-T mass extinction, the critical piece of evidence was 
finding the impact crater. 

I. Most scientists have expertise within a specific scientific field, such as chemistry, biology, physics, or 
geology. Some of the most interesting and perplexing problems require the combined efforts of 
experts from many scientific disciplines to find a solution. 

J. Scientists share information with other scientists in their communities, striving to reach consensus. 
Overturning long established models and ways of thinking to arrive at a new consensus is 
appropriately difficult. 
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PAUSE POINTS 
The film may be viewed in its entirety or paused at specific points to review content with students. The table 
below lists suggested pause points, indicating the beginning and end times in minutes in the film. 

 Begin End Content description Review Questions Standards 
1  
(Act 1) 

0:00 
 

5:05 
 

• Dinosaurs ruled for 100 million years. Their 
disappearance was mysterious. 

• Sedimentary rocks are useful for studying the 
past because organisms can get trapped in the 
sediment, forming fossils. 

• Foraminifera (forams) are tiny, shelled sea 
creatures; scientists use foram fossils to 
determine relative ages of the rock layers.  

• A clay layer is dated to 65mya, the same time the 
dinosaurs disappeared.  

• In the white layer below the clay, there was a 
large diversity of species.  In the rocks above the 
clay layer, the diversity decreased and a number 
of species disappeared. 

• Fossil evidence shows that many organisms went 
extinct at the K-T boundary. 

• When did dinosaurs 
roam the Earth and for 
how long?   

• What type of rocks are 
those at Gubbio and why 
are they useful for 
studying the past? 

• What are foraminifera? 
• How was Alvarez using 

the foraminifera fossils? 
• When was the clay layer 

deposited?  
• What did Alvarez 

discover about the 
diversity of species in 
different rock layers 
around the clay layer? 
 

NGSS (April 2013) 
MS-LS2.C, MS-LS4.A, 
MS-LS4.C, MS-ESS1.C, 
MS-ESS2.A, HS-LS2.C, 
HS-LS4.C, HS-ESS1.C, 
HS-ESS2.A, HS-ESS2.E 
AP Biology (2013) 
4.B.4, 1.C.1 
IB Biology (2009) 
5.1, 5.4.8, D.2.7, D.2.9 

2  
(Act 1) 

5:05 9:49 • The K/T boundary is the end of the Cretaceous 
time period and the beginning of the Tertiary; in 
the rock layers, the K/T boundary is at the 
bottom of a clay layer. 

• The diversity of foram fossils in the Cretaceous 
layers is the same regardless of the age, but then 
there’s a sudden decline in the biodiversity at the 
K/T boundary, suggesting that the base of the 
ocean food chain disappeared. 

• Below the boundary foram species are bigger; 
above the boundary they’re smaller. There are 
fewer species in the Tertiary. 

• What is the K/T 
boundary? 

• What did the pattern of 
foraminifera fossils in the 
rock layers in Spain 
mean? 

• What are the differences 
between the foraminfera 
below and above the K/T 
boundary? 

NGSS (April 2013) 
MS-LS2.C, MS-LS4.A, 
MS-LS4.C, MS-ESS1.C, 
MS-ESS2.A, HS-LS2.C, 
HS-LS4.C, HS-ESS1.C, 
HS-ESS2.A, HS-ESS2.E 
AP Biology (2013) 
4.B.4, 1.C.1 
IB Biology (2009) 
5.1, 5.4.8, D.2.7, D.2.9 

3  
(Act 1) 

9:50 15:25 
 

• Walter Alvarez consulted his father, Luis Alvarez, 
a physicist, to determine the timescale of the K-T 
clay layer. 

• The element Iridium is fairly rare in most of 
earth’s crust, but it’s found in meteorites. The 
clay layer contains 30% more iridium than the 
surrounding rock.  

• Scientists ruled out a supernova as the source of 
the iridium because of a lack of plutonium. 

• Luis Alvarez predicted the size of the asteroid 
based upon his measurements of iridium 
worldwide. 

• Impact by a large asteroid would have sent out 
ejecta, blocked the sun’s rays, and prevented 
photosynthesis. 

• Alvarez’s asteroid hypothesis conflicted with 
predominant views held by paleontologists and 
geologists. 

• What evidence did Luis 
Alvarez use to propose 
his hypothesis that an 
asteroid hit the earth 65 
mya? 

 

NGSS (April 2013) 
MS-PS3.C, MS-
ESS1.C, MS-ESS2.A, 
HS-LS2.C, HS-ESS1.C, 
HS-ESS2.A, HS-PS1.C 
AP Biology (2013) 
4.B.4 
IB Biology (2009) 
D.2.9, D.1.3 
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4  
(Act 2) 

15:26 
 

22:55 
 

• Scientists collected evidence of an asteroid 
impact while searching for the crater Alvarez 
predicted. Geologists found evidence of debris in 
K-T boundary rocks, including spherules and 
shocked quartz. 

• On the Brazos River, boulders on top of the 
Cretaceous mud layer provided evidence of a 
tsunami.  

• In Haiti, scientists found ejecta (shocked minerals 
and spherules) as well as tektites. 

• While hunting for oil in the Yucatan, Penfield 
found differences in measurements of the 
magnetic field, which provided evidence for a 
giant buried crater. Rock samples from the site 
contained shocked quartz. The crater was the 
same age as the K-T boundary and the size 
predicted by Alvarez. 

• The crater is called Chicxulub. 

• What are spherules? 
What is shocked quartz? 

• Why are the large 
boulders on the clay 
layer near the Brazos 
River important? 

• What evidence led 
scientists to believe that 
the asteroid hit 
somewhere near the 
Gulf of Mexico? 

• What evidence identified 
the Yucatan as the site of 
the crater? 

NGSS (April 2013) 
MS-PS3.C, MS-
ESS1.C, MS-ESS2.A, 
HS-LS2.C, HS-ESS1.C, 
HS-ESS2.A 
AP Biology (2013) 
4.B.4 
IB Biology (2009) 
D.2.9, D.1.3 

4  
(Act 3) 

22:56 
 

28:17 
 

• Fossil evidence shows that dinosaurs and other 
animals went extinct at the K-T boundary. 

• In the northern United States, the Hell Creek 
formation holds fossils from late Cretaceous and 
later. The K-T boundary is clear at the site, which 
is useful for comparing fossils before the impact 
to those after. 

• Fossils provide many insights into ancient life. 
Twenty-two kinds of dinosaurs lived in Hell 
Creek. 

• Scientists have not found any dinosaur skeleton 
anywhere in the world above the K-T boundary 
layer.  

• How was life before the 
K-T asteroid impact 
different than life after 
the asteroid impact?  

NGSS (April 2013) 
MS-LS2.C, MS-LS4.A, 
MS-LS4.C, MS-ESS1.C, 
MS-ESS2.A, HS-LS2.C, 
HS-LS4.C, HS-ESS1.C, 
HS-ESS2.A, HS-ESS2.E  
AP Biology (2013) 
4.B.4, 1.C.1 
IB Biology (2009) 
5.1, 5.4.8, D.2.7, D.2.9, 
D.1.3, G.2.6, G.2.7 
 

5  
(Act 3) 

28:18 
 

33:43 
 

• Dinosaurs near the asteroid impact site likely 
died quickly; dinosaurs further away died as food 
chains collapsed. 

• Plant life also changed after the K-T boundary. 
Samples before the K-T boundary show a high 
diversity of pollen grains, while samples after the 
K-T boundary have a lower diversity of pollen 
grains. It is estimated that 60% of plant species 
died. 

• Immediately the K-T boundary, fern spores are 
more abundant, as ferns are better adapted to 
live in barren landscapes. 

• Small animals filled the new niches. 
• The Cenozoic is known as the age of mammals. 

• How did plant life 
change at the K-T 
boundary? 

• What types of animals 
survived after the 
asteroid impact? 

• What does “without the 
asteroid, there would be 
no us,” mean? 

NGSS (April 2013) 
MS-PS3.C, MS-LS2.C, 
MS-LS4.A, MS-LS4.C, 
MS-ESS1.C, MS-
ESS2.A, HS-LS2.B, HS-
LS2.C, HS-LS4.C, HS-
LS4.D, HS-ESS1.C, HS-
ESS2.A, HS-ESS2.E 
AP Biology (2013) 
4.B.4, 1.C.1 
IB Biology (2009) 
5.1, 5.4.8, D.2.7, D.2.9, 
D.1.3, G.2.6, G.2.7 
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BACKGROUND 
The story of the Cretaceous-Tertiary (K-T) mass 
extinction is an unbeatable introduction to the 
process of science for all students. The film The Day 
the Mesozoic Died tells the story of how scientists 
systematically examined multiple lines of evidence 
to reconstruct an event that occurred 66 million 
years ago.  

The story told in the film hinges on the discovery of 
a mysterious clay layer in locations all over the 
world that marks the time of the K-T extinction. The 
term “clay” can be defined both in terms of 
mineralogy and size; in the case of the K-T clay 
layer, the size definition is relevant.  The K-T layer is 
made up of clay-sized particles (i.e., less than 2 
micrometers) and contains a range of minerals.  
The specific mineralogy of the clay layer at each 
site is influenced in part by the local geology and in 
part by debris from the asteroid impact. 

The Geologic Time Scale 

Geologists have divided the 4.6-billion-year history 
of Earth into eons, eras and periods, which 
correspond to major geologic events, 
environmental conditions, and/or major changes in 
life forms.   

• Eons are the largest division of geologic time. The 
Phanerozoic eon—which spans about 540 
million years ago to the present— traces its name 
to the Greek words for “visible life,” because rocks 
that formed during this time contain abundant 
fossils.  

• Eons are divided into eras. The Mesozoic era, 252 
to 65 million years ago, was characterized by the 
presence of dinosaurs on Earth.  

• Eras are further divided into periods. The K-T 
boundary divides the Cretaceous and the Tertiary 
periods. It also separates the end of the Mesozoic 
era from the beginning of the Cenozoic ("recent 
life") era.  
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The geologic time scale is constantly reviewed as new data become available.  Accordingly, the ages of 
periods are subjects to change. In 1989, the International Union of Geological Science (IUGS) approved a time 
scale that replaces the Tertiary period with the Paleogene and Neogene periods. As a result, recent scientific 
papers refer to the K-T boundary as the K-Pg boundary.  

Dating the K-T Boundary 

The date of the K-T (or K-Pg) boundary has also been revised.   The date of the K-T boundary mentioned in the 
film is 65 million years ago. By measuring ratios of naturally occurring radioactive isotopes in boundary 
deposits using new methods, scientists have revised the date to 66 million years ago. 

Mass Extinctions 

The K-T boundary marks the timing of a mass extinction event that wiped out the dinosaurs along with 70 
percent of all species living on the planet at that time. The K-T mass extinction is one of several mass 
extinctions that have occurred in the last 550 million years. Others include: 

• the Triassic-Jurassic event 205 million years ago, when most of the dinosaurs’ terrestrial competition went 
extinct;  

• the Permian-Triassic extinction event, the world’s largest extinction event that occurred 251 million years 
ago and killed approximately 96 percent of all marine species and about 70 percent of all land species;  

• the late Devonian extinction that started 370 million years ago and may have lasted between 15 and 20 
million years; and  

• the Ordovician-Silurian event that occurred 450 million years ago.  
In each case, the duration and severity of the extinction event shaped the future of the surviving species.  
Although dinosaurs were the dominant species during the Cretaceous period, they were wiped out during the 
K-T mass extinction; no dinosaur fossils have ever been found in sediments deposited after this period. On the 
other hand, whereas many species of mammals also went extinct, enough of them survived into the 
Paleogene (Tertiary) period to allow mammals to repopulate the Earth. Most terrestrial vertebrate species that 
survived the extinction event were ones that could seek shelter in water or underground to escape the long-
term devastation of the asteroid impact; most organisms weighing more than 25 kg disappeared.  

Multiple Factors 

Global events like mass extinctions do not occur on a human time scale but rather on a geological time scale. 
From that perspective, the K-T mass extinction is considered an abrupt event. In virtually a geological eye 
blink, a majority of species that lived on Earth disappeared. The impact of a massive asteroid was the likely 
trigger for such an abrupt mass extinction event.  

Today, there is a clear scientific consensus that a massive asteroid struck Earth 66 million years ago, causing 
lasting destruction to the oceans and atmosphere, and leaving behind a huge impact crater and a layer of 
sediment that indicates profound biological changes worldwide. As leading K-T paleontologist Dr. Kirk 
Johnson explains in the film, whereas many dinosaur fossils are present below the K-T sediment layer (in other 
words, before the time of the asteroid impact), none have ever been found above it.  
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The film focuses specifically on the trail of evidence that led Dr. Alvarez and colleagues to the asteroid 
hypothesis as the cause of the K-T extinction. That is not meant to imply that no other factors had been 
affecting ecosystems at the time of the mass extinction. For example, massive volcanic activity is an important 
factor to consider when evaluating the causes of mass extinctions and global-scale changes. 

There is evidence for massive volcanic activity at around the time of the K-T event. The eruptions that created 
the Deccan Traps, a geological formation in India, are estimated to have produced more than 1.1 million cubic 
kilometers of volcanic materials (Science, 347: 182-184, 2015). Such extreme activity would have released huge 
quantities of carbon dioxide into the atmosphere, causing global warming and ocean acidification. Recent 
studies have determined that the eruptions started about 250,000 years before the K-T mass extinction event 
and ended about 500,000 years after. Given the timing of this volcanic activity, some scientists have suggested 
that ecosystems were already under extreme stress at the time of the asteroid impact, thus magnifying the 
damage caused by the asteroid. 

	  
DISCUSSION POINTS 
• While many students may “know” that an asteroid killed the dinosaurs, few students will have thought 

about the evidence supporting that conclusion or the methods used to gather the evidence. Before 
watching the film, ask students if they know what killed the dinosaurs. After hearing several answers ask 
them, “How do we know?” You might note on the board any mention of actual evidence. Consider revisiting 
these answers after viewing the film.  

• Students should gain an appreciation for the process of science by watching this film. As they watch the film 
ask students to pay attention to the following questions: What types of questions did scientists ask? What 
two hypotheses did they formulate to explain the abnormal iridium concentrations in the K-T boundary 
layer? What types of evidence support the asteroid impact hypothesis?  What was the critical piece of 
evidence that convinced the scientific community of the impact theory?  

• Clearly explain to students the difference between a scientific theory and a hypothesis. Researchers 
proposed the hypothesis that the high levels of iridium might have been caused by a supernova, but the 
evidence did not support this hypothesis. The researchers modified their hypothesis to an asteroid impact. 
Several lines of evidence, facts, and observations supported this hypothesis. The conclusion that the K-T 
mass extinction was caused by an asteroid impact is considered a theory because it is a comprehensive 
explanation supported by a vast body of evidence.  
 

CLASSROOM RESOURCES FOR THE FILM  

“The Day the Mesozoic Died” (www.biointeractive.org/article-day-mesozoic-died) 
This short article by Sean B. Carroll serves as a supplement to the film and good non-fiction reading for the 
Common Core standards.  

Following the Trail of Evidence (www.biointeractive.org/following-trail-evidence) 
In this activity, students record and discuss the evidence for an asteroid impact presented in the film. 

Evidence for a Mass Extinction, Part1: In the Ocean (www.biointeractive.org/weighing-evidence-mass-
extinction-ocean) This hands-on activity allows students to see first-hand the difference in foraminifera fossils 
below and above the K-T boundary.  
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Evidence for a Mass Extinction, Part 2: On Land (www.biointeractive.org/weighing-evidence-mass-
extinction-land) In this activity students examine evidence of fossil plants before and after the K-T event. 

Distribution of Elements in the Earth’s Crust (www.biointeractive.org/distribution-elements-earths-crust) 
In this lesson, students read a passage and answer questions about it. Students will learn how the solar system 
and Earth-like planets formed and why iridium is so rare in the Earth’s crust. 

Calculating Iridium Fallout from the K-T Asteroid (www.biointeractive.org/calculating-iridium-fallout-
asteroid-impact) This activity provides a worksheet in which students calculate how much iridium was 
released and eventually deposited all over Earth by the impact of the asteroid that caused the K-T extinction. 

Determining the Mass and Energy of the K-T Asteroid (www.biointeractive.org/determining-size-and-
energy-k-t-asteroid-0) This activity provides a worksheet in which students perform the calculations that led 
Dr. Alvarez, Dr. Smit, and their colleagues to the conclusion that the asteroid that caused the K-T extinction 
had a diameter of approximately 10 km.  

Chemical Signatures of Asteroid Impacts (www.biointeractive.org/chemical-signatures-asteroid-impacts) 
In this lesson, students analyze the chemical data that led researchers to conclude that the K-T boundary layer 
contained an extraordinary concentration of iridium. 

Finding the Crater (www.biointeractive.org/finding-crater) This hands-on activity requires students to “visit” 
different K-T layer sites, evaluate the evidence at each site, find these sites on a map, and predict where the 
crater is located. 

	  
OTHER BIOINTERACTIVE RESOURCES 

Endless Forms Most Beautiful, Sean B. Carroll --2005 Holiday Lectures on Science 
(http://media.hhmi.org/hl/05Lect1.html?start=ch20&end=ch25) In this lecture segment, Dr. Carroll, discusses 
how the fossil record can provide tremendous insights into the history of the Earth. He highlights four key 
locations in North America that hold amazing and dramatic fossils, including Dinosaur National Monument on 
the border of Colorado and Utah. 

Fossil Evidence and Evolution  (www.biointeractive.org/poster-fossil-evidence-and-evolution) This poster 
shows the geologic time scale and samples of some well-known fossils. It quizzes students to place these 
fossils along the geologic time scale. 

Using the Scientific Process to Study Human Evolution (www.biointeractive.org/using-scientific-process-
study-human-evolution) A Click and Learn that explores the nature of science and the scientific process. How 
do scientists approach questions like did dinosaurs and humans coexist? 

Earth Evolution: The Intersection of Geology and Biology (www.biointeractive.org/poster-earth-evolution-
intersection-geology-and-biology) This poster also shows the timing of major events in Earth’s history, of both 
biological and geological significance, along the geologic timeline.  

Stratigraphic Principles (www.biointeractive.org/stratigraphic-principles) In this video clip, Dr. John Shea 
uses a simple demonstration to show the stratigraphic principle of superposition. 
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Hominid Paleobiology: Reconstructing Past Environments From Fossil Evidence 
(http://media.hhmi.org/hl/11Lect4.html?start=ch46) Dr. Tim White discusses how fossil evidence is used to 
reconstruct past environments. He looks at 4.4 million-year- old fossils where the oldest Hominid fossil was 
found. 

USING THE QUIZ 
The quiz is written with a variety of different question formats.  For added challenge or depth, teachers may 
wish to have students justify their answers to multiple-choice and true / false questions. 
	  
QUIZ QUESTIONS AND ANSWERS 
1. (Key Concept A and E) What is the K-T boundary?  A thin layer of clay that separates rock layers from the 

end of the Cretaceous period to those from the beginning of the Tertiary (Paleogene) period. 

2. (Key Concept A) If the rocks outside of Gubbio, Italy used to be at the bottom of an ocean, how are they now 
part of a mountain? Tectonic forces uplifted the land. When continental plates move they can collide 
with each other and the land can be forced upward. This is a slow process, but can result in oceanic 
or low-lying land to be raised up into mountain ranges. This is why scientists can find marine fossils 
on mountain tops. 

3. (Key Concept A, B, and E) Describe the differences scientists saw in the foraminifera found in rock layers above 
(after) and below (before) the K-T boundary.  Below the K-T boundary, foraminifera fossils were larger 
and more diverse. Above the K-T boundary, most of the foraminifera fossils disappeared; the 
species that survived into the Tertiary period were smaller.  

4. (Key Concept F) Which of the following events are possible sources of high levels of iridium in sediments? Write 
‘yes’ or ‘no’ next to each of the four possibilities. There may be more than one ‘yes’ response. 

An asteroid impact   Yes 

Rain      No 

Fossilized foraminifera  No 

A supernova    Yes 

5. (Key Concept F and G) Which of the following pieces of evidence prompted researchers to abandon the 
hypothesis that a supernova caused the high levels of iridium in the K-T layer? Select one response. 

a. Coarse sediment mixed with uniform Cretaceous mud in Texas 

b. Differences in foraminifera fossils above and below the K-T boundary layer 

c. High levels of iridium in the K-T boundary layer 

d. Lack of an isotope of plutonium in the K-T boundary layer 

6. (Key Concept J) Is the following statement true or false? Justify your answer in one or two sentences: “The entire 
scientific community accepted the asteroid hypothesis after Dr. Alvarez published his paper showing high 
iridium levels at the K-T boundary.”  False. The high level of iridium was one piece of evidence. It was 
suggestive of an asteroid (after the supernova hypothesis was dismissed), but it was not the 
definitive piece of evidence. For a scientific consensus to be reached, multiple independent lines of 
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evidence are required. It took other clues, like spherules, shocked quartz, and finally the finding of 
the crater for the majority of the scientific community to accept the asteroid hypothesis.  

7. (Key Concept J) Explain why the scientific community was slow to accept the asteroid impact hypothesis.  

The asteroid hypothesis as the cause of the K-T mass extinction was not immediately accepted 
because at the time, geologists believed that the Earth changed slowly and gradually, without 
major catastrophes. Also, paleontologists were slow to accept a hypothesis advanced by a physicist, 
using evidence from outside their traditional discipline. 

8. (Key Concept G and H) Many different pieces of evidence lead to the formation of the asteroid hypothesis 
and provided support for the hypothesis, including 

 a. Finding tsunami deposits in the Brazos River Basin, Texas. 

 b. Determining that rocks taken from the Chicxulub crater are the same age as the K-T boundary.  

 c. Discovering gravitational field anomalies on the Yucatan peninsula, from surveys done for oil 
exploration. 

 d. Finding high levels of iridium in the K-T boundary layer.  

 e. Identifying spherules and shocked quartz in Haiti. 

 f. Finding that an isotope of plutonium is not in the K-T boundary layer.  

 g. Observing differences in foraminifera fossils above and below the K-T boundary layer. 

i. Which piece of evidence (a-g) lead scientists to conclude that the cause of the K-T boundary layer 
was extraterrestrial in nature? d 

ii. Which piece of evidence (a-g) lead scientists to dismiss the supernova hypothesis? f 

iii. What was the critical piece of evidence (a-g) that supported the hypothesis that an asteroid had 
struck Earth 66 million years ago? b 

9.  (Key Concept C) How could an asteroid impact kill off so many different species? Select one response. 

a. Debris from the impact orbiting around the Earth shields sunlight, halting photosynthesis. 

b. Tsunamis, landslides, and earthquakes caused by the impact killed organisms near the site of impact.  

c. The impact was so extreme that life at ground zero was vaporized. 

d. Both A and C are possible 

e. A, B and C are possible 

10.  (Key Concept C and D) Why do we define the K-T event as a mass extinction event? There may be more than 
one ‘yes’ response. 

Many species of foraminifera went extinct         no 

A large proportion of species went extinct         yes 

The extinction occurred in many habitats around the world     yes 
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Tyrannosaur rex went extinct            no 

Many life forms near Gubbio, Italy were obliterated       no 

11.  (Key Concept I) Which field of study contributed to the research that led to the impact hypothesis? Circle all 
that apply. 

Biology    Economy  Physics 

Geology    Math   Philosophy 

Theology    Music   Chemistry  

12.  (Key Concept D)What did Dr. Carroll mean at the end of the film when he said, “It’s not always the survival of 
the fittest; sometimes it’s the survival of the luckiest?” Whereas all dinosaur species were wiped out during 
the K-T extinction event, enough mammal species survived to eventually repopulate the planet. 
Mammals were not necessarily more fit than dinosaurs; they just happened to occupy ecological 
niches that allowed some species to survive harsh, post-impact conditions.  During the period of 
recovery, ecological niches previously occupied by the dinosaurs were opened up to new 
organisms.  Mammals initially filled these niches and then the normal evolutionary process of 
competition and adaptation resumed. 
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