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News

University of California, Los Angeles: 21-Jun-2007 12:00 Eastern US Time

Bone-crushers

The icy expanses of Alaska were once the home of large, bone-crushing wolves. This was a unique type of wolf that died out, along with many other big animals, at the end of the Pleistocene.

These extinct Alaskan wolves had robust bodies, strong jaws and massive canine teeth. They regularly killed prey larger than themselves and ate their bones, according to research in today's online edition of Current Biology.

These results are surprising, says Blaire Van Valkenburgh of the University of California, Los Angeles. "The unique attributes of Alaskan Pleistocene wolves had not been previously recognised. They show that wolves suffered an extinction at the end of the Pleistocene." 

This new research shows that if wolves had not survived in the Old World, there might not be any wolves in North America today. 

"But the living gray wolf differs dramatically from that which roamed Alaska just 12,000 years ago.”

The gray wolf is one of a few large predators that survived the mass extinction of the late Pleistocene. But this research shows that wolves did disappear at that time from northern North America

To study Alaska’s ancient wolves, the researchers collected the remains of bones from the permafrost in eastern Beringia. They examined their chemistry and genes.

Remarkably they found that these late-Pleistocene wolves were distinct from modern wolves. They had different genes and different bodies. 

None of the ancient wolves had exactly the same genes as modern wolves, the researchers report. Their skull shape and the way their teeth had worn down showed they were specialised hunters and scavengers. Chemical analysis of the wolf bones confirmed this.

The wolves fed on extinct megafauna, like the bison, mammoth and woodland muskox.

The ancient wolves had large teeth, broad skulls and short snouts, says Van Valkenburgh. This gave them very strong bites. Their teeth were often worn-down or broken. This strongly suggests "regular and frequent bone-cracking and bone-crunching behaviour.”

All this came in very handy in ancient Alaska. Wolves there faced stiff competition for food from other fierce competitors. These included lions, short-faced bears and sabre-tooth cats. 

When food is scarce modern wolves eat more of their prey, including the bones. They also eat faster which makes broken teeth more likely.

The extinction of this specialised wolf could be a sign of things to come for today's specialised predators, Van Valkenburgh says. 

One example is a North American gray wolf that was discovered only recently. It is unusual because it is nomadic. Packs of these wolves migrate with the caribou across the North American tundra. All other wolves have their own territories and do not migrate. 

“Global warming threatens to eliminate the tundra, and it is likely that this will mean the extinction of this important predator,” says Van Valkenburgh.

###

The researchers include Jennifer A. Leonard of the University of California, Los Angeles, CA, National Museum of Natural History, Smithsonian Institution, Washington, DC, and Uppsala University, Uppsala, Sweden; Carles Vilà of Uppsala University, Uppsala, Sweden; Kena Fox-Dobbs and Paul L. Koch of University of California, Santa Cruz, CA; Robert K.Wayne and Blaire Van Valkenburgh of University of California, Los Angeles, CA.

This work was funded by the National Science Foundation OPP 9817937 (RKW, BVV), OPP 0352634 (RKW, JAL, PLK), and the Swedish Research Council (JAL, CV).

Leonard et al.: “Megafaunal extinctions and the disappearance of a specialised wolf ecomorph.” Publishing in Current Biology 17, 1–5, July 3, 2007. DOI 10.1016/j.cub.2007.05.072. www.current-biology.com
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Word bank
Pupils will not know some of the words used in the text. Meanings are given below, followed by an exercise in matching words and meanings. 

Teachers may choose to provide some or all of the meanings to help pupils read and understand the story. An approach that leads to better learning is to ask pupils to complete as much of Activity 1 as possible during their first encounter with the text.

By tackling this exercise and those that follow – which are known collectively as directed activities related to texts (DARTs) – pupils can engage with a piece of writing, and learn a great deal from it, even when many of its ideas and words are unfamiliar to them.


Word
Meaning

1
analysis
studying the parts something is made of, and how they work together

2
ancient
belonging to the distant past; very old

3
attributes
qualities

4
canine teeth
pointed teeth used for tearing flesh

5
caribou
a North American reindeer

6
chemistry
the elements and compounds something is made of

7
competitors
other animals who eat the same things

8
distinct
clearly separate or different

9
dramatically
in an exciting and impressive way

10
eliminate
get rid of

11
expanses
wide areas

12
extinct
died out as a species

13
extinction
the complete disappearance of a species

14
genes
tiny parts of animal and plant cells that control what is inherited. A gene is a section of DNA that does a particular job.

15
Global warming
an increase in average temperature over the whole Earth

16
mass extinction
extinction of large number of species

17
megafauna
very large animals, especially the now-extinct herbivores of the Pleistocene

18
migrate
leave one place and settle in another

19
nomadic
moving from place to place following the food

20
permafrost
layer of permanently frozen subsoil

21
Pleistocene
period of Earth’s past between 1,600,000 and 10,000 years ago. The Pleistocene was a time when huge ice sheets and glaciers formed. It has been called the Great Ice Age.

22
predators
animals that live by killing and eating others

23
prey
animal hunted and killed by another for food

24
recognized
realized

25
remains
what is left

26
research
careful study to find out facts or information

27
robust
strong with lots of energy

28
scavengers
animals or birds that eat dead flesh

29
specialized
having a way of life that suits a particular environment well, but not others

30
territories
areas of land that belong to someone or something

31
tundra
cold, treeless area of the far north

32
unique
being the only one of its kind

33
average
one number that stands for a whole set of numbers – the word usually refers to the arithmetic mean, which you get by adding all the values and dividing by how many of them there are.

34
breed
produce young creatures

35
cell
the building block of all living things except viruses

36
compounds
substances made of two or more elements connected closely together

37
conception
fertilisation of egg by sperm

38
DNA
giant molecule that contains the genes; short for deoxyribonucleic acid

39
elements
substances that can't be split chemically into simpler substances

40
environment
everything in the surroundings - soil, weather, other life - that has an effect on living things

41
fertile
able to produce young

42
fertilization
joining of male and female cells to form a new cell that can become a new plant or animal

43
herbivore
animal that lives on plants

44
inherit
get from parents at conception

45
molecule
the smallest part of a substance that can exist; made of two or more atoms joined together

46
permanently
lasting forever or a very long time

47
species
group of individuals that are like each other and can breed to produce fertile young

48
sperm
the male cell that joins with an egg to produce new life

49
subsoil
soil lying just below the surface

50
temperature
number that tells how hot or cold something is

Activity 1

Mixed-up meanings

Pupils should try to fill in the blanks in the final column with the words that match the meanings. The words needed are listed, but not necessarily in the right order, in the first column.

This exercise should not be tackled in isolation, but by a reader with access to the story itself: The contexts in which words are used provide powerful clues to their meanings.  


Word
Meaning
Word should be

1
analysis
being the only one of its kind


2
ancient
the smallest part of a substance that can exist; made of two or more atoms joined together


3
attributes
period of Earth’s past between 1,600,000 and 10,000 years ago. The Pleistocene was a time when huge ice sheets and glaciers formed. It has been called the Great Ice Age.


4
canine teeth
number that tells how hot or cold something is


5
caribou
animal hunted and killed by another for food


6
chemistry
realised


7
competitors
strong with lots of energy


8
distinct
soil lying just below the surface


9
dramatically
studying the parts something is made of, and how they work together


10
eliminate
moving from place to place following the food


11
expanses
cold, treeless area of the far north


12
extinct
lasting forever or a very long time


13
extinction
the elements and compounds something is made of


14
genes
animal that lives on plants


15
Global warming
belonging to the distant past; very old


16
mass extinction
animals that live by killing and eating others


17
megafauna
pointed teeth used for tearing flesh


18
migrate
in an exciting and impressive way


19
nomadic
tiny parts of animal and plant cells that control what is inherited. A gene is a section of DNA that does a particular job.


20
permafrost
areas of land that belong to someone or something


21
Pleistocene
able to produce young


22
predators
fertilisation of egg by sperm


23
prey
produce young creatures


24
recognised
other animals who eat the same things


25
remains
what is left


26
research
very large animals, especially the now-extinct herbivores of the Pleistocene


27
robust
everything in the surroundings - soil, weather, other life - that has an effect on living things


28
scavengers
qualities


29
specialised
get rid of


30
territories
layer of permanently frozen subsoil


31
tundra
animals or birds that eat dead flesh


32
unique
the building block of all living things except viruses


33
average
substances that can't be split chemically into simpler substances


34
breed
joining of male and female cells to form a new cell that can become a new plant or animal


35
cell
clearly separate or different


36
compounds
substances made of two or more elements connected closely together


37
conception
the male cell that joins with an egg to produce new life


38
DNA
one number that stands for a whole set of numbers – the word usually refers to the arithmetic mean, which you get by adding all the values and dividing by how many of them there are.


39
elements
giant molecule that contains the genes; short for deoxyribonucleic acid


40
environment
leave one place and settle in another


41
fertile
died out as a species


42
fertilisation
group of individuals that are like each other and can breed to produce fertile young


43
herbivore
wide areas


44
inherit
careful study to find out facts or information


45
molecule
having a way of life that suits a particular environment well, but not others


46
permanently
the complete disappearance of a species


47
species
an increase in average temperature over the whole Earth


48
sperm
a North American reindeer


49
subsoil
get from parents at conception


50
temperature
extinction of large number of species


Activity 2

Comprehension 

1. Where in the world did these wolves live?

2. Is this type of wolf still alive today?

3. What happened to them?

4. Which one word near the start of the story tells what happened to them?

5. How often did these Alaskan wolves kill prey larger than themselves?

6. If wolves had not survived in Europe what might have happened in North America?

7. How long ago were these Alaskan wolves alive?

8. What parts of the wolves' bodies did the researchers study to learn about them?

9. These wolves were different from today's wolves in several different ways, the scientists found. State one of them.

10. Three different pieces of evidence showed that the wolves were specialised hunters and scavengers. State two of them.

11. What did the wolves eat?

12. How did the scientists work out that the wolves crunched bones?

13. In your own words what does "stiff competition" mean?

14. In what kind of conditions do modern wolves behave like these ancient wolves?

15. Are most wolves nomadic or territorial?

16. In one sentence what does this mean?

17. In one sentence why can being specialised sometimes be a problem?

18. If the weather or the supply of food changed, would an animal that was specialised be more or less likely to survive?

19. What change do you think happened that made these Alaskan wolves die out?

20. If you were these scientists what research would you like to do now?

21. What question would that research be trying to answer?

Activity 3

Find the missing word
Pupils should try to fill in the blanks using clues from the rest of the sentence. When in doubt, the length of each blank indicates the length of the missing word. A complete list of words that belong in the blanks is provided at the end of the passage.

Bone-crushers

The icy expanses of Alaska were once the home __ large, bone-crushing wolves. This was a unique type of ____ that died out, along with many other big animals, __ the end of the Pleistocene.

These extinct Alaskan wolves had ______ bodies, strong jaws and massive canine teeth. They regularly ______ prey larger than themselves and ate their bones, according __ research in today's online edition of Current Biology.

These results ___ surprising, says Blaire Van Valkenburgh of the University of __________, Los Angeles. "The unique attributes of Alaskan Pleistocene ______ had not been previously recognised. They show that wolves ________ an extinction at the end of the Pleistocene." 

This ___ research shows that if wolves had not survived in ___ Old World, there might not be any wolves in _____ America today. 

"But the living gray wolf differs dramatically ____ that which roamed Alaska just 12,000 years ago."

The gray ____ is one of a few large predators that survived ___ mass extinction of the late Pleistocene. But this research _____ that wolves did disappear at that time from northern _____ America

To study Alaska's ancient wolves, the researchers collected the _______ of bones from the permafrost in eastern Beringia. They ________ their chemistry and genes.

Remarkably they found that these late-Pleistocene ______ were distinct from modern wolves. They had different genes ___ different bodies. 

None of the ancient wolves had exactly ___ same genes as modern wolves, the researchers report. Their _____ shape and the way their teeth had worn down ______ they were specialised hunters and scavengers. Chemical analysis of ___ wolf bones confirmed this.

The wolves fed on extinct megafauna, like the bison, mammoth and woodland muskox.

The _______ wolves had large teeth, broad skulls and short snouts, ____ Van Valkenburgh. This gave them very strong bites. Their _____ were often worn-down or broken. This strongly suggests "regular ___ frequent bone-cracking and bone-crunching behaviour."

All this came in very _____ in ancient Alaska. Wolves there faced stiff competition for ____ from other fierce competitors. These included lions, short-faced bears ___ sabre-tooth cats. 

When food is scarce modern wolves eat ____ of their prey, including the bones. They also eat ______ which makes broken teeth more likely.

The extinction of this ___________ wolf could be a sign of things to come ___ today's specialised predators, Van Valkenburgh says. 

One example is _ North American gray wolf that was discovered only recently. __ is unusual because it is nomadic. Packs of these ______ migrate with the caribou across the North American tundra. ___ other wolves have their own territories and do not _______. 

"Global warming threatens to eliminate the tundra, and __ is likely that this will mean the extinction of ____ important predator," says Van Valkenburgh.
These are all the words that belong in the blanks:
a, All, ancient, and, and, and, are, at, California, examined, faster, food, for, from, handy, It, it, killed, migrate, more, new, North, North, of, remains, robust, says, showed, shows, skull, specialised, suffered, teeth, the, the, the, the, this, to, wolf, wolf, wolves, wolves, wolves

Answer Key:

Bone-crushers

The icy expanses of Alaska were once the home of large, bone-crushing wolves. This was a unique type of wolf that died out, along with many other big animals, at the end of the Pleistocene.

These extinct Alaskan wolves had robust bodies, strong jaws and massive canine teeth. They regularly killed prey larger than themselves and ate their bones, according to research in today's online edition of Current Biology.

These results are surprising, says Blaire Van Valkenburgh of the University of California, Los Angeles. "The unique attributes of Alaskan Pleistocene wolves had not been previously recognised. They show that wolves suffered an extinction at the end of the Pleistocene." 

This new research shows that if wolves had not survived in the Old World, there might not be any wolves in North America today. 

"But the living gray wolf differs dramatically from that which roamed Alaska just 12,000 years ago."

The gray wolf is one of a few large predators that survived the mass extinction of the late Pleistocene. But this research shows that wolves did disappear at that time from northern North America

To study Alaska's ancient wolves, the researchers collected the remains of bones from the permafrost in eastern Beringia. They examined their chemistry and genes.

Remarkably they found that these late-Pleistocene wolves were distinct from modern wolves. They had different genes and different bodies. 

None of the ancient wolves had exactly the same genes as modern wolves, the researchers report. Their skull shape and the way their teeth had worn down showed they were specialised hunters and scavengers. Chemical analysis of the wolf bones confirmed this.

The wolves fed on extinct megafauna, like the bison, mammoth and woodland muskox.

The ancient wolves had large teeth, broad skulls and short snouts, says Van Valkenburgh. This gave them very strong bites. Their teeth were often worn-down or broken. This strongly suggests "regular and frequent bone-cracking and -crunching behaviour."

All this came in very handy in ancient Alaska. Wolves there faced stiff competition for food from other fierce competitors. These included lions, short-faced bears and sabre-tooth cats. 

When food is scarce modern wolves eat more of their prey, including the bones. They also eat faster which makes broken teeth more likely.

The extinction of this specialised wolf could be a sign of things to come for today's specialised predators, Van Valkenburgh says. 

One example is a North American gray wolf that was discovered only recently. It is unusual because it is nomadic. Packs of these wolves migrate with the caribou across the North American tundra. All other wolves have their own territories and do not migrate. 

"Global warming threatens to eliminate the tundra, and it is likely that this will mean the extinction of this important predator," says Van Valkenburgh.
Activity 4

What kind of statement?
Students should read the news story on page 1 about the latest scientific research, and highlight phrases or sentences according to the following key (or any other way of indicating the different types of statement that can be done with the resources in their pockets or in your classroom):

Existing knowledge

Aims/reasons for doing the research

Technology and methods

New findings or developments

Hypothesis

Prediction

Evidence
Issues, implications and applications

Normally no more than one phrase or sentence should be highlighted in each paragraph, unless the reader decides that a particular paragraph contains several really important ideas. 

Usually the decision will not be too difficult. But choosing between, say, hypotheses and new findings can sometimes be tricky. There isn’t always an obviously right or wrong answer, even to the scientists themselves. 

Pupils should be encouraged not to agonise too long over their choice of statement type, but to be prepared to give reasons for their decisions. 

Note: A hypothesis is a “tentative explanation that leads to predictions that can be tested by experiment or observation”.
Answer Key: (This is an illustrative set of choices. There are many others.)

Bone-crushers

The icy expanses of Alaska were once the home of large, bone-crushing wolves. This was a unique type of wolf that died out, along with many other big animals, at the end of the Pleistocene.

These extinct Alaskan wolves had robust bodies, strong jaws and massive canine teeth. They regularly killed prey larger than themselves and ate their bones, according to research in today's online edition of Current Biology.

These results are surprising, says Blaire Van Valkenburgh of the University of California, Los Angeles. "The unique attributes of Alaskan Pleistocene wolves had not been previously recognised. They show that wolves suffered an extinction at the end of the Pleistocene." 

This new research shows that if wolves had not survived in the Old World, there might not be any wolves in North America today. 

"But the living gray wolf differs dramatically from that which roamed Alaska just 12,000 years ago.”

The gray wolf is one of a few large predators that survived the mass extinction of the late Pleistocene. But this research shows that wolves did disappear at that time from northern North America
To study Alaska’s ancient wolves, the researchers collected the remains of bones from the permafrost in eastern Beringia. They examined their chemistry and genes.

Remarkably they found that these late-Pleistocene wolves were distinct from modern wolves. They had different genes and different bodies. 

None of the ancient wolves had exactly the same genes as modern wolves, the researchers report. Their skull shape and the way their teeth had worn down showed they were specialised hunters and scavengers. Chemical analysis of the wolf bones confirmed this.

The wolves fed on extinct megafauna, like the bison, mammoth and woodland muskox.

The ancient wolves had large teeth, broad skulls and short snouts, says Van Valkenburgh. This gave them very strong bites. Their teeth were often worn-down or broken. This strongly suggests "regular and frequent bone-cracking and bone-crunching behaviour.”

All this came in very handy in ancient Alaska. Wolves there faced stiff competition for food from other fierce competitors. These included lions, short-faced bears and sabre-tooth cats. 

When food is scarce modern wolves eat more of their prey, including the bones. They also eat faster which makes broken teeth more likely.

The extinction of this specialised wolf could be a sign of things to come for today's specialised predators, Van Valkenburgh says. 

One example is a North American gray wolf that was discovered only recently. It is unusual because it is nomadic. Packs of these wolves migrate with the caribou across the North American tundra. All other wolves have their own territories and do not migrate. 
“Global warming threatens to eliminate the tundra, and it is likely that this will mean the extinction of this important predator,” says Van Valkenburgh.

Activity 5
Topic for discussion, research or pupil presentations

Discovery School has a nice lesson on Ice Ages and extinctions. Its learning objectives include the following.


Students will:

· understand what causes ice ages;

· learn about plants and animals that lived during the Ice Age; 

· understand why certain Ice Age animals became extinct.

Here is an extract:

Tell students that they are going to conduct some research about the Ice Age and the animals that lived during that period. Divide students into five groups. Each group will be working on the three questions listed below... Visit the Web sites provided with each question for essential background information. Brief answers are provided in italics. 

...

Question 3. Why did many animals become extinct at the end of the Ice Age? (Although scientists do not know for sure, they suspect the causes are either hunting by people or environmental changes as a result of the warming of Earth. Some researchers think that overhunting by humans eliminated a major species, either the mammoth or the mastodon, which led to more general extinction. Other scientists think that rising temperatures, changing rainfall patterns, and the melting of the glaciers caused many changes to the ecosystem, resulting in the extinction of certain animals.)

...

Have each group share its findings. What have students learned about the relationship between the environment of the Ice Age and the animals that lived then? What is the relationship between the changing environment of the Ice Age and the animals that became extinct?

Have students complete the Take-Home Activity Sheet: Giving a Scientific Opinion. The purpose of the sheet is to see whether students can apply what they have learned about the Ice Age to modern times. If possible, have students share their ideas with their classmates.

(Note however that some of the links from the Discovery webpage no longer work.)

Tips for science class discussions and groupwork 
No 53
Collaborative activities seem to provide less information to the teacher about an individual pupil's progress. This may appear to be a serious drawback for any assessment procedure. However, collaborative discussion, debate and argument are immensely valuable in terms of getting pupils to reflect carefully on their own ideas, to take alternative possibilities seriously and in this way to kick start the learning process.

Naylor, S. and Keogh, B. (2007) Active Assessment : thinking, learning and assessment in science. School Science Review, 88(325), pp 73-79
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