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Penguin Activities
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Penguin Adaptations

(Adapted from Gulf of Maine Aquarium)

Penguins are designed for life in the sea. Some species spend as much as 75% of their lives in the water. (They lay their eggs and to raise their chicks on land.) Heavy, solid bones act like a diver's weight belt, allowing them to stay underwater. Their wings, shaped like flippers, help them "fly" underwater at speeds up to 15 mph. A streamlined body, paddle-like feet, insulating blubber, and watertight feathers all add to their efficiency and comfort underwater. They also have a remarkable deep-diving ability.

In addition to blubber for insulating warmth, penguins have stiff, tightly packed feathers (up to 70 per sq. in.) that overlap to provide waterproofing. They coat their feathers with oil from a gland near the tail to increase impermeability. Black and white counter-shading makes them nearly invisible to predators from above and below.

Like most birds, penguins have little or no sense of smell (a boon for those in a crowded penguin rookery!) Like other birds, their sense of taste is also limited. Their vision appears to be better when they are underwater. Scientists suspect they may be nearsighted on land. Penguins are considered to be the most social of birds. Rookeries may contain thousands of individuals. (As many as 24 million penguins visit the Antarctic continent!) Even at sea, they tend to swim and feed in groups. 

Most species of penguins build nests, but the nests may consist only of a pile of rocks or scrapings or hollows in the dirt. Emperor penguins build no nests; they hold the egg on top of their feet under a loose fold of skin called the brood patch.

Make an animal suited for Antarctica. 
1. Brainstorm ways in which penguins are well-adapted to cold water and icy environments. 

2. Flying birds need a large wingspan to hold them in the air, but small wings work best for birds swimming through the water. Demonstrate this with two large sheets of paper. Try to push a sheet of paper through a pan of water. It doesn't push very well. Fold another large sheet of paper five or six times and try pushing that through the water. The smaller, stiffer paper, like a penguin's wing, works better.

3. Most birds have hollow bones to make their bodies light enough to become air-borne. But the penguins' heavy, solid bones help them float lower in the water. You can demonstrate the difference between hollow bones and solid bones with two toilet paper rolls, one empty the other stuffed with tissue paper.

4. Float an empty can in a bucket of water open end up. It floats high in the water like flying aquatic birds (ducks, for example). Add sand to another can until it sinks slightly. Now push down on both cans. The sand-filled container is easier to push down into the water. In this way, it is easier for a penguin to dive into the water.

Penguin Mapping Activity
Using the information provided below and the attached map, devise a symbol for each type and population size of penguins (e.g. colors and dot size) and map at least 10 of the penguin types. You can use the colored maps to find basic topographic features such as rock outcrops or fast ice. (Adapted from Information from: http://www.adelie.pwp.blueyonder.co.uk/)
Then answer the questions below.

Penguins by Habitat

Emperor - Emperors breed on the fast ice (and on two or three land based sites) all round the Antarctic continent

King - King penguins breed in large colonies on many sub-Antarctic islands. Currently there are more than 80 known colonies. Notable colonies are on Crozet Island, Prince Edward Island, Kerguelen Island, South Georgia and Macquarie Island. The total breeding population is estimated to be well over 1,000,000 pairs.

Adelie - Adelie penguins breed on exposed rock all round the Antarctic continent. There are reported to be 177 separate sites comprising some 1,030 colonies.

Chinstrap - Chinstraps breed on sub-Antarctic islands and on the Antarctic Peninsula. There are some 780 known chinstrap colonies.

Gentoo - Gentoos breed on many sub-Antarctic Islands. The main colonies are on the Falkland Islands, South Georgia and Kerguelen Islands; smaller populations are found on Macquarie Island, Heard Islands, South Shetland Islands and the Antarctic Peninsula. The total breeding population is estimated to be over 300,000 pairs.

Macaroni - Macaroni penguins breed on sub-Antarctic Islands south of the Americas and Africa. Large populations can be found on South Georgia, Crozet Island, Kerguelen Island, Heard Island and McDonald Island. The total breeding population is estimated to be 6,000,000 pairs.

Royal - Royal penguins breed only on Macquarie Island. The total breeding population is estimated to be 75,000 to 160,000 pairs and is decreasing, 

Erect-Crested - Erect-crested penguins breed on 2 sub-Antarctic Islands south of New Zealand, the Antipodes and Bounty Islands. Estimates of the total breeding population suggest 115,000 pairs on the Bounty Islands and 50 - 60,000 pairs on the Antipodes.  The population is believed to be declining.

Fiordland - Fiordland penguins breed on the south west coast of South Island, New Zealand and on Stewart Island. Current eestimates of the total breeding population suggest there are between be 2,500 to 3,000 pairs.  The population is believed to be declining.

Snares - Snares penguins only breed on Snares Island to the south of New Zealand. Currently the breeding population is estimated at 23,350 pairs. The population is believed to be stable.

Rockhopper - Rockhoppers breed on more or less every Sub-antarctic Island. There are major colonies on the Falkland Islands (E. c. chrysocome - dark blue dots on the map), Macquarie Island (E. c. filholi red dots on the map), Marion and Prince Edward Islands and Kerguelen Island. E. c. moseleyi (pink dots on the map) breed in smaller colonies on Tristan da Cunha, Gough and Amsterdam Islands.

African - breed on the coast of South Africa and Namibia and on off shore islands. The total breeding population in 2004 was estimated as 58,636 pairs. Currently the population is declining slowly. In 2005, the population on the most Easterly islands (around Port Elizabeth) fell dramatically, probably as a result of the construction of a new ore terminal near the islands.  We hope the population will soon recover once construction is complete.

Humboldt - Humboldt penguins breed on the west coast of South America and on off shore islands extending north well into the tropics. The total breeding population is estimated to be less than 3,000 pairs. The population has been declining rapidly in the last few years.
Magellenic - Magellanic penguins breed on the east and western coasts of Chile and Argentina in South America, and on off shore islands and in the Falkland Islands. The total population is estimated to at more than 1,000,000 breeding pairs.  The population at present seem stable.

Galapagos - Galapagos penguins breed on the Galapagos Islands on the equator (and on the north coast of Isabela Island just north of the equator!). There are no accurate population censuses available, the breeding population is estimated to be around 1,000 pairs and is believed to be declining.

Yellow-eyed - Yellow-eyed penguins breed on the East coast of New Zealand's South Island and on sub-Antarctic Islands to the south of New Zealand, notably Enderby Island in the Auckland Islands. There are only three available estimates of the total population these vary from 4,000 to 6,200 individual birds which would approximate to 1,200 to 2,000 breeding pairs.

Little - Little penguins breed on the coasts of Southern Australia and Tasmania as well as in New Zealand and the Chatham Islands East of New Zealand. The total breeding population is uncertain but is estimated to be between 250,000 and 400,000 breeding pairs
Questions:
1. Which penguins are most likely to be affected by loss of sea ice?
2. Which penguins appear to be in the most direct contact with one another?
3. Where does crowding appear to be a problem?
4. Where is competition among species most likely?

Penguin Feeding Behaviour: Impacts of Sea Ice Change

(Adapted from Information from - Penguin Preferences Activity - http://tea.armadaproject.org/activity/wille)
Background

Adelie Penguins are the most heavily studied species of penguin on the Antarctic Continent. This activity allows students to plot the feeding grounds of a group of penguins that were satellite monitored over an entire breeding cycle and compare site choices over a number of years. 70,000 Adelie penguins arrive at Cape Bird on Ross Island Antarctica in November of each year. In 3 short months, they must attract a mate, build a nest, incubate their eggs, feed their chicks and raise them. All this must be completed by early February before the return of the cruel Antarctic winter. After incubating the eggs for about 22 days, the parents struggle to keep the growing chicks fed. To obtain food, parent penguins take turns going to sea on feeding trips for 1 to 5 days at a time. Your job is to determine where it is they go and why.Satellite pictures showing ice cover in the Ross Sea near Cape Bird and Cape Royds can then show both sea ice extent and feeding areas and conclusions can be drawn. For best results, do the activity first and then answer the questions. Follow this up with reading the background articles provided to get confirmation or clarification of your conclusions.

Using the large resolutions three satellite map, plot the locations of Cape Bird and Cape Royd on the three smaller satellite maps for 1995, 1999, 2000. This is basically where the Adelie are starting from when nesting in order to get food for their chicks. Satellite telemetry was used to track the birds (each number represents a bird that wore a tracking device for the duration of the season). 
Bird #

Latitude and Longitude

Starting Point
1995

21 77S  166E



Cape Bird
22 77S   165E



Cape Bird
23 77.2S  166E



Cape Bird
24 76.8S   167E



Cape Bird
25 77.5S    167.5E


Cape Bird
26 78.2S   164E



Cape Royd
27 77.5S  165E



Cape Royd

28 78.5S   166E



Cape Royd
Bird #

Latitude and Longitude

Starting Point

1999



1

76.5S   163E                                 Cape Bird


2

77.8S    164E


Cape Bird



3

77S      163E



Cape Bird



4

74S
165E



Cape Bird



5

73.8S
 166E



Cape Bird



6

73S
165E



Cape Bird



7

74S    164E



Cape Bird



8

74.5S  164.5E


Cape Royd



9

75.9S   163E



Cape Royd



10

79S     164.9E


Cape Royd
2000


11

77.2S
   163E


Cape Bird



12

77.8S     164E


Cape Bird



13

75.8S      164E


Cape Bird



14

76S        163E


Cape Bird



15

76.5S     164E


Cape Bird



16

77S     164E



Cape Bird



17

79.2S    166E


Cape Royd



18

79.2S    167E


Cape Royd



19

79.1S    164E


Cape Royd



20

78.5S     164E


Cape Royd
1. Do the Adelie penguins appear to feed in open water, pack ice, ice shelf or fast ice (refer to sea ice definitions sheet)

2. Which of the years has the greatest sea ice coverage? Which has the least?
3. Consider the food web of the Antarctic marine ecosystem. Explain how the presence of ice is related to the food web. Why do the penguins depend on the ice?
5. Penguin chicks can only survive a limited amount of time without food in cold temperatures. The adults may take anywhere from a day to several days before returning from a feeding trip. What would happen if the ice location and/or prey abundance requires a five to seven day trip? Explain.

6. Compare the distance which penguins must walk over the ice to get to open water in the photos from 2000 with those from 1995. What is the difference? Why might this be important to the penguins?

Ross Island Antarctica is the summer home to many hundreds of thousands of Adelie penguins. The three primary nesting colonies vary greatly in size. Cape Crozier is the largest colony, with over 100,000 nesting pairs. Cape Bird has 50,000 pairs, and the smallest colony, Cape Royds, 4,000 pairs. Each colony's nesting success depends in part, on the ice conditions during the year. In cold years, extensive fast ice may impede or prevent the penguins from reaching the nesting grounds on time. Delayed arrival and egg laying means that chicks may not have time to develop before winter arrives. In warm years, the lack of sea ice can be a problem for the Adelie. As students will find in this activity, Adelie prefer the ice covered areas over open water. Feeding primarily on krill they are not fast swimmers so rely on the fact that krill feed on microorganisms under sea ice. Therefore it is easier for them to feed under the ice than in the open sea. If the penguins must travel extensive distances (several days) to find fast ice, energy expenditure may be greater than the energy value of the food obtained. Such conditions bode poorly for the colony's nesting success. Long term changes in the distribution of sea ice in the Antarctic region will have profound effects on the continent's penguin populations. Dramatic declines in Adelie penguin populations have been documented in the northerly Palmer Peninsula area. These declines appear to be associated with the decreased ice and warmer temperatures. Meanwhile, Adelie populations in the Ross Island area are on the increase, as areas that were once frozen in with ice, are now near open sea water.
Follow up by reading the introduction to the “A Cooperative Classroom” Lesson. Does your mapping show the dilemma that the Adelie penguins have as sea ice changes? The Cooperative Classroom lesson is a good one for middle and high school over an extended class time.
Resources
Maps of Antarctica, www.south-pole.com/map.htm, www.worldatlas.com/webimage/countrys/an.htm
Background on Antarctica and Latest Research,  Australia Antarctic Division - http://www.aad.gov.au/default.asp, Protecting the Wildlife of the Falkland Islands - http://www.falklandsconservation.com/index.html, U.S. Antarctic Program - http://www.usap.gov, British Antarctic Survey - http://www.antarctica.ac.uk/
Background on Penguins, International Penguin Conservation Work Group - http://www.penguins.cl/penguins-intro.htm, Penguin Migration Research  - http://faculty.washington.edu/boersma/, Sea World - http://www.seaworld.org/animal-info/info-books/penguin/index.htm, Penguin Science - http://www.penguinscience.com/education/royds_nestcheck.php, Amateur Penguin Info Site - http://www.adelie.pwp.blueyonder.co.uk/
Penguin Preference Activity – TEA- Armada Project - http://tea.armadaproject.org/activity/wille
Winter dispersal of Rockhopper penguins Eudyptes chrysocome from the Falkland Islands

and its implications for conservation, Klemens Pütz, Rebecca J. Ingham, Jeremy G. Smith, Bernhard H. Lüthi, Marine Ecology Progress Series, Vol. 240: 273–284, 2002
“A Cooperative Classroom”, Juanita Constible, Luke Sandro, Richard E. Lee Jr., The Science Teacher, September 2007.
Penguin Adaptations, Gulf of Maine Aquarium, http://octopus.gma.org/
www.umassk12.net/ipy
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