The Traveling Songs of the Humpback Whale
Written by Roxy Sewell

Male humpback whales are well-known for their long sweet melodies they sing
during the BREEDING (mating) SEASON. These melodies travel great distances
through the world's oceans. The soulful songs are not random noises. They are
carefully orchestrated sounds that REPEAT and DEVELOP in the same order-
similar to the way musicians repeat and develop sounds when composing songs.

What animal are we talking about today? (HUMPBACK WHALE)

What gender of humpback whale is known for singing? (MALE)

Similar to musicians, the songs of the humpback whales are made up of carefully
orchestrated sounds that repeat and in the same order. (DEVELOP)
The way humpback whales create music is similar to the way
create music. (MUSICIANS)

The melodies of the humpback whale travels through the world’s oceans. Name
one of the oceans found on Earth.

Before we continue reading let’s make a hypothesis (an educated guess): Why do
you think that only male humpback whales sing, and not the females?

The beautiful and complex songs of the humpback whales have been documented
to last from as little as 10 minutes to as long as 24 hours (1 day). By studying the
whales, scientists have discovered that it is only the MALE humpback whales who
sing. Because of this, it is HYPOTHESIZED (hypothesis: reasonably assumed;
making an educated guess) that the males use their songs to attract females
and/or to DETER (discourage) other males. This hypothesis makes sense because
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the songs of humpback whales are typically only sung during the breeding
(mating) season.

What word means ‘to discourage’? (DETER)

What is an antonym for the word ‘deter’?

When a person makes a hypothesis, what type of guess are they making?
(EDUCATED GUESS)

What are the two hypotheses that scientists have come up with to explain the
reason behind the humpback whales' songs. (ATTRACT FEMALES;
DETER/DISCOURAGE MALES)

How did the scientists come up with their hypothesis?

The songs of the humpback whales are known to last a minimum of

(10 MINUTES) and a maximum of . (24 HOURS/1

DAY)

How many hours are there in a day? (24 hours)

How many hours are there in HALF of a day? (12 hours)

How did you get your answer? Show me the math problem.

How many hours are there TOTAL in two days? (48 hours)

How did you get your answer? Show me the math problem.

If you were a male humpback whale, what would be the reason for your song?
What are your thoughts on communicating through song?

Click on this link and listen to the songs of the humpback whale:
http://cetus.ucsd.edu/voicesinthesea org/species/baleenWhales/humpback.ht
ml

In any given breeding ground, all of the humpback whales sing the same song.
However, just like the singers we hear on the radio, each whale has his own
unique VOICE. In fact when looking at the unique singing voices of the humpback
whale, there's an almost INFINITE (limitless, endless) variety of TIMBRE (the tone
of the sound or voice), VOLUME, and FREQUENCIES to be heard in any given song.
FREQUENCY refers to the rate at which something occurs or is repeated over a
particular period of time or in a given sample.
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A g S o S O S Rt
Time (seconds)
At any given breeding ground, all of the humpback whales sing the song.

(SAME)
Although they may sing the same song, each humpback whale has his own unique
that allows him to stand out from all the rest. (VOICE)

The tone of the sound or voice is known as the . (TIMBRE)

The rate at which something occurs or is repeated over a particular period of time
or in a given sample is known as (FREQUENCY)

OR

What is frequency?

What is a synonym (another word for) for infinite?

Use the word infinite correctly in a sentence.

What are your thoughts on the infinite ways in which a male humpback whale can
individualize his song?

If you are lucky enough to watch a male humpback whale singer, you will see him
surface for air, then dive under the surface to a DEPTH of approximately 15
meters (roughly 49 feet). There, with his head pointed slightly downwards, he
begins his song. In order to study the underwater songs of the humpback whale,
marine biologists make use of HYDROPHONES, a microphone designed to be used
underwater for recording or listening to underwater sound. A MARINE BIOLOGIST
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is someone who is interested in learning and studying marine organisms and what
their lives are like in their natural habitats.

(Picture: Marine Biologists putting a hydrophone into the water)

What do marine biologists study?

If you were a marine biologist, what would you like to study?

What do marine biologists use in order to study underwater sound?
(HYDROPHONES)

OR

What are hydrophones?

When a male humpback singer begins his song, he first surfaces for air and then
he dives under the surface to a depth of (15 meters; 49 feet)

What do you think it would be like to watch humpback whales in the ocean
performing their songs?

Scientists have recently discovered that many humpback whales appear to get
tired of singing the same song, and therefore create a new one every year.
Sometimes the “lyrics” are entirely new, while in other instances, they
incorporate portions of the previous year’s melody. In 2011, Australia's University
of Queensland Associate Professor, MICHAEL NOAD, and his then graduate
student, ELLEN GARLAND, discovered that the “song of the year” was not just
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sung by males from the same pod, but also by members of neighboring ones. This
was a groundbreaking discovery!

What are the names of the two researchers from the University of Queensland?
(MICHEAL NOAD; ELLEN GARLAND)

Where is the University of Queensland located? (AUSTRALIA)

What year did Michael Noad and Ellen Garland make their groundbreaking
discovery? (2011)

How many years ago was that? Show me your work as you work out this math
problem.

What did these two researchers discover?

Through their research, Michael Noad and Ellen Garland discovered that in almost
each case, the song originated from a humpback group in AUSTRALIA’S EASTERN
COAST, and then moved from pod to pod, all the way to the whales in FRENCH
POLYNESIA — about 4,000 miles away. One song became such a super hit, it was
even being hummed by whales in the ATLANTIC OCEAN. This means that the same
song was sung in both the Pacific and Atlantic Oceans! The discovery was hailed
groundbreaking because it revealed that similar to humans, whales exchange
their CULTURE with each other, something that had never been observed in the
animal kingdom before.
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(Picture showing the distance between Australia and French Polynesia)
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Through their research, Michael and Ellen discovered that a song that had
originated from Australia's eatern coast had traveled all the way to what group of
islands? (FRENCH POLYNESIA)

About how many miles did this song travel? (4,000 MILES)

One song was such a super hit that it was heard in two oceans. What oceans were
they? (PACIFIC; ATLANTIC)

Why was this discovery so groundbreaking?

OR
This discovery was groundbreaking because it revealed that both humans and
whales exchange their with one another. (CULTURE)

What are your thoughts on this discovery?

Imagine you were a humpback whale. You knew that by singing, your song and its
message could be heard across oceans. What would your song be about, who
would you be singing it to and where would you want it to travel?

In science, every answered question births a variety of new unanswered ones. So
while Noad and Garland's research was groundbreaking in that it gave the world a
lot of new knowledge about the CULTURE of the humpback whale, it also revealed
that our understanding of these animals was nowhere near complete. The main
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qguestion held by researchers after this discovery was this: How do the humpback
whales learn and create new songs? To investigate, Garland and Noad teamed
back up and conducted a new study in which HYDROPHONES were used to listen
to 9,000 whale songs. The two researchers recorded many individual singers from
several populations, including the eastern Australian population and other
populations in the SOUTH PACIFIC. What they were looking for was for songs that
had some characteristics of old songs, as well as other characteristics of new
songs. Noad and Garland referred to these songs as "songs in the act of
changing".

In science, every answered question births a variety of new unanswered ones.
What do you think about this statement?

Garland and Noad's original 2011 research study revealed that humpback whales
share their with one another. (CULTURE)

What was the main question researchers had after the 2011 discovery? (How do
the humpback whales learn and create new songs?)

If you were a researcher, what question would you have asked after hearing the
2011 discovery?

What tool did Noad and Garland use to study the way that whales learn and
create new songs? (HYDROPHONES)

In their study, Noad and Garland used hydrophones to listen to how many whale
songs? (9,000 WHALE SONGS)

In the 9,000 whale songs, Noad and Garland were looking for ‘songs in the act of
changing’ - what does that mean?

Let's create your own hypothesis: How do YOU think humpback whales learn and
create new songs?

So, how do humpback whales learn and create new songs? That is the question!
Well, after much observation, data collection and analysis, a conclusion was
finally made! Their results, published in the Journal Proceedings Of National
Academy Of Sciences on July 25, 2017, revealed that whales learn songs in
SEGMENTS (in pieces; in bits), very similar to how humans learn languages. When
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learning a new language, humans often combine new words to existing pieces of
knowledge. Similarly, when creating new songs, whales combine new song
SNIPPETS (a small piece or brief extract) with older songs that they have already
memorized.

Noad and Garland wanted to know how male humpback whales ~ and
_______new songs. (LEARN;CREATE)

The results of Noad and Garland’s research were published in the Journal
Proceedings Of National Academy Of Sciences on what date? (JULY 25, 2017)

A small piece of music is known as a . (SNIPPET)

Whales learn songs in segments. What is a synonym for segment?

Noad and Garland’s 2017 study revealed that whales learn songs similar to the
way humans learn (LANGUAGE)

What are your thoughts on that?

In what way do humans learn language the same way as humpback whales learn
songs?

What are your thoughts in regards to the way in which humpback whales create
new songs?

How do you like to learn new information?

When creating new songs, whales combine new song snippets with older songs
they already know by heart. Humpback whales do this in one of two ways - - The
first way ENTAILS (involves) combining verses from previous and new songs, until
the entire new version has been learned. The other is by inserting a single verse
from a new song into the middle of an older song. All of this is very complex!
What impressed the researchers the most about this is that whales do not
RANDOMLY insert new “lyrics” or verses in the middle of an existing song.
Instead, just like a master DJ, they do it at a point in the song where the tunes
sound similar. According to Noad, when the whales switched mid-song from old
song to new or from new to old, it was when the theme sounded most similar to
another theme in either old or new song. The newly-created hybrid song,
therefore, always sounds FLAWLESS (perfect, without flaws). This skill truly makes
the male humpback whales underwater DJ’s!
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What is a synonym for the word ‘entails’? (INVOLVES)

Name one of the two ways in which humpback whales create new songs. (The first
way entails combining verses from previous and new songs, until the entire new version has
been learned. The other is by inserting a single verse from a new song into the middle of an
older song.)

What impressed researchers most is that whales do not randomly insert new
“lyrics” or verses in the middle of an existing song. How would you define the
word ‘random’?

What is an antonym (a word opposite in meaning) for flawless?

How exactly do humpback whales mix their songs together in order to make them
sound flawless?

What are your overall thoughts about this research?

In the ocean, sound is everything. To understand the whale and all other sea
creatures you must listen to their sounds. In the sea, you might say that senses
are reversed. On land, sight is the most important. You can see much further than
you can hear. In the sea the opposite is true - you can hear much further than you
can see. Because of this, whales, dolphins, fish and other creatures that inhabit
the depths of the waters have developed very sophisticated sound transmission
and receiving organs. In fact, it has been hypothesized, but is still unproven, that
humpback whales can communicate from 'equator to pole'. Scientists believe that
this communication is happening not just through their songs, but also through
other sounds - grunts, bellows, moans - some we can hear and others we cannot
because they are below the range of human hearing but still carry great distances
(thousands of miles) in deep underwater sound channels. If researchers are
correct and whales can truly communicate from equator to pole, who are they
communicating with? Can a whale in a northern hemisphere breeding ground
signal its distant cousin in Antarctica? Will all the whales of the Earth be singing
the same song? These are questions that are still to be answered.

To understand the whale and other sea creatures you must listen to their
(SOUND)
Why is it said that when compared to Earth, the senses in the sea are reversed?
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The Humpback whale uses more than just song to communicate. List at least two
of the other sounds it uses. (GRUNTS; BELLOWS; MOANS)

What are some of your favorite unique and perhaps unknown ways to
communicate with others?

Out of your five senses - sight, hearing, touch, taste, smell - which would you say
is your strongest sense?

OR

Whales communicate through sound because it is their strongest sense. If you
could communicate with your strongest sense, what sense would that be and how
would you use it to communicate to others?

VAKT LISTENING: Video of Whales Singing: https://youtu.be/x02bVbDtiX8

Creative Writing:

As far as we know, whales communicate through their songs, through their
grunts, bellows and moans. Some of their methods of communication can be
heard by humans, while others cannot because they are below the range of
human hearing. However, these “silent sounds” still exist. They can be heard
between the whales themselves and their sound carries across great distances.
Distances of thousands of miles through deep underwater sound channels. If you
could invent a new method of communication - one in which everyone could
understand and have access to. What would this method of communication be?
Allow your imagination to run wild here. The sky's the limit!

Geography Extension Activities:

VAKT: Map Skills - plotting the locations mentioned in lesson using lines of
longitude and latitude:

Every location on earth has a global address. Because the address is in numbers,
people can communicate about location no matter what language they might
speak. A global address is given as two numbers called coordinates. The two
numbers are a location's latitude number and its longitude number ("Lat/Long").
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The lines of latitude are the horizontal lines on the map that measure how far
north and how far south from the equator a place is located. The equator is the
starting point for measuring latitude--that's why it's marked as 0 degrees latitude.
The number of latitude degrees will be larger the further away from the equator
the place is located, all the way up to 90 degrees latitude at the poles. Latitude
locations are given as degrees North or degrees South.

The vertical lines are the lines of longitude. Longitude lines are a numerical way to
show/measure how far a location is east or west of a universal vertical line called
the Prime Meridian. This Prime Meridian line runs vertically, north and south,
right over the British Royal Observatory in Greenwich England, from the North
Pole to the South Pole. As the vertical starting point for longitude, the Prime
Meridian is numbered 0 degrees longitude. Longitude locations are given as
degrees east or degrees west.

Use coordinates to find French Polynesia on the map and plot it. The coordinates
for French Polynesia are 17.67° S, 149.41° W. Link to worksheet with world map
and lines of latitude and longitude: https://layers-of-learning.com/wp-
content/uploads/2013/01/World-Map-Grid.pdf

Color Australia ORANGE

Color the PACIFIC OCEAN DARK BLUE

Color the ATLANTIC OCEAN LIGHT GREEN

Use the color PINK to trace over the EQUATOR

Use the color YELLOW to trace over the PRIME MERIDIAN.

VAKT: Extension Map Activity: Latitude and Longitude (follow link)
https://layers-of-learning.com/a-grid-on-our-earth-an-exploration-on-map-grids/

Sources:
http://www.monstersciences.com/sound/sound-science-experiment-can-sound-travel-water-build-hydrophone/
http://www.nationalgeographic.com/animals/mammals/h/humpback-whale/

newatlas.com,uq.edu.au

http://www.dolphinear.com/humpback.html
http://expeditieaarde.blogspot.com/2011/10/latitude-and-longitude.html
http://www.learner.org/jnorth/tm/Longitudelntro.html
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