AR K I Ve KS3 - Teacher’s notes

IMAGES OF LIFE ON EARTH

The ARKive Darwin KS3 education materials cover a number of subjects in KS3 Science, such as
variation, classification and keys, using Darwin and the voyage of the Beagle as the exploratory vehicle.

Included within the package are: an ARKive themed classroom presentation, a number of classroom
activities and links to additional ARKive internet multi-media resources. All the resources provided can be
used alongside your existing teaching material, individually or as a complete set.

In addition, the ARKive website contains a wealth of multi-media that teachers can tailor to the specific
needs of their individual teaching group. The educational material ARKive has put together is intended to
give an idea of how ARKive can be used to help teach a variety of subjects.
The components of the ARKive Darwin education materials for KS3 are detailed below:
Class presentation

» KS3 Classroom presentation - Darwin.ppt

* MyARKive scrapbook of images: Darwin’s observations:
www.arkive.org/darwins-observations

Activity themes
Animal classification

» KS3 Activity — Animal classification - classroom materials.ppt

» KS3 Activity — Animal classification - handout.pdf

* MyARKive scrapbook: Animal classification:
www.arkive.org/animal-classification

» KS3 Activity — Animal classification — teacher’s notes: see below

Darwin’s finches

» KS3 Activity - Darwin’s finches - classroom materials.ppt

» KS3 Activity - Darwin’s finches - handout.pdf

* MyARKive scrapbook: Darwin’s finches:
www.arkive.org/darwins-finches

* ARKive link to Galapagos giant tortoise:
www.arkive.org/galapagos-giant-tortoise

» KS3 Activity — Darwin’s finches — teacher’s notes: see below

Sharks and rays

» KS3 Activity - Sharks and rays - classroom materials.ppt

» KS3 Activity - Sharks and rays - handout.pdf

* MyARKive scrapbook: Sharks and rays:
www.arkive.org/sharks-and-rays

» KS3 Activity — Sharks and rays — teacher’s notes: see below
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KS3 - Teacher’s notes

KS3 Activity - Animal classification

Part 1 - Answers

1. Mammal — endothermic (warm blooded), hair, internal fertilisation and development, suckles young

2. Bird — feathers, wings - though flightless, lays hard shelled eggs, beak - no teeth, internal fertilisation,
endothermic (warm blooded)

3. Reptile - scaly skinned, exothermic (cold blooded), internal fertilisation, lays leathery shelled eggs

4. Bird - feathers, wings, lays hard shelled eggs, beak - no teeth, internal fertilisation, endothermic
(warm blooded)

5. Amphibian - moist skin, lacks scales, external fertilisation, lays eggs moist environment, adult has
lungs, tetrapod - often with webbed hind feet

6. Mammal — endothermic (warm blooded), hair - is visible on photograph, internal fertilisation and
development, suckles young

7. Crustacean — hard exoskeleton, two pairs of antennae and one pair of mandibles — pincers used for
handling and processing food

8. Mammal — endothermic (warm blooded), hair, internal fertilisation and development — although the
platypus is an evolutionary distinct mammal and lays eggs rather than giving birth to developed
young, suckles young

9. Mammal — endothermic (warm blooded), hair — though not often obvious for cetaceans, internal

fertilisation and development, suckles young
10. Reptile - scaly skinned, exothermic (cold blooded), internal fertilisation, lays leathery shelled eggs,
tortoises have carapace/shell

Part 2 - Answers
1. Number 7 is the invertebrate, it has a hard external skeleton (exoskeleton)

2. In danger of becoming extinct due to threats such as competition, lack of habitat, human
encroachment, hunting etc

3. Explorers throughout the last few centuries, and whalers in the 19th century, collected Galapagos
giant tortoises when they passed the islands to use as food for their crews. Today, the greatest threats
to the remaining tortoises come from introduced species, such as dogs, cats and rats which predate on
juvenile tortoises before their carapaces harden.

4. Goats compete with the tortoises for the vegetation which they eat.

5. Predators hunt, kill and eat other animals. The puma is well adapted to life as a predator, it is
powerful and extremely agile. Unusually long back legs are thought to be an adaptation to bursts of
high-speed running and jumping used to chase and ambush prey. It also has powerful teeth and jaws
and acute senses to locate prey.

6. The legs of the greater rhea are long and powerful, with strong toes, and are adapted for running and
for ranging over large distances. It is capable of reaching speeds of over 60 kilometres an hour, and,
perhaps surprisingly, is also a good swimmer.
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KS3 Activity - Darwin’s finches

Part 3:
Galapagos finches - a clue to the theory of evolution? - Answer

Common ancestor - the consensus amongst most scientists shows a bird with quite a large, blunt beak.
Genetic or DNA studies may modify our views in the future.

One current view is that the Galapagos finches evolved from Tiaris obscura — the dull-coloured grassquit.

Sato, A., Tichy, H., O’hUigin, C., Grant, P.R., Grant, B.R. and Klein, J. (2001) On the origin of Darwin’s
finches. Molecular Biology and Evolution 18:299-311:

http://mbe.oxfordjournals.org/cqi/content/full/18/3/299?maxtoshow=&HITS=10&hits=10&RESULTFORMA
T=&author1=sato&searchid=1053872147045_191&stored_search=&FIRSTINDEX=0&journalcode=molbi
olevol

Part 4 - Answers

1. These tortoises illustrate the principal of adaptive radiation that Darwin coined after insights in the
Galapagos; populations isolated on islands or on parts of larger islands have adapted to different
conditions and now have distinct appearances. The species can be generally separated into those

with ‘domed’ shells, which occur on the larger, wetter islands, and smaller tortoises with ‘saddleback’
carapaces that are found on smaller islands with dry vegetation. It is thought that the distinctive
saddleback shell enables its bearer to reach taller vegetation; these tortoises also have longer limbs and
necks.

2. All the tortoises are large, the biggest difference is the shape of the shell — allowing them to feed on
different types of vegetation.
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KS3 Activity - Sharks and rays
Part 1 - Answers

. Cetorhinidae - Basking shark

. Chlamdoselachidae - Frilled shark

. Dasyatidae - Blue-spotted stingray

. Sphyrnidae - Great hammerhead

. Lamnidae - Great white shark

. Stegostomatidae - Leopard shark

. Rhincodontidae - Whale shark

. Rajidae - Big skate

. Hexanchidae - Broadnose sevengill shark
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Part 2 - Answers

1. Fish - scales, gills, fins, endoskeleton, lateral line and lidless eyes, adapted for life in water -
streamlined body, cold blooded

Could explain that all these features are not unique to fish, it is the combination of several features which
unites the group. It is important to look at both the similarities and the differences between groups of
organisms.

2. Morphology

Basking shark — the second largest fish in the sea after the whale shark. A filter-feeder, the basking shark
filters plankton through the five massive gill slits that almost encircle the head. Inside its massive mouth
are thousands of fine, bristle-like ‘gill rakers’ on the gill arches within the gill slits.

Frilled shark — a slow-moving deep-water shark which lives on the ocean floor. Feeds on other sharks,
squid and bony fish.

Blue-spotted stingray — a bottom dweller, the snout is rounded and the mouth is found on the underside
of the body, along with the gills, perfect for scooping up animals hiding in the sand.

Great hammerhead - the eyes are at either end of the hammer and the mouth is positioned on the
underside in line with the trailing edge of the hammer. The body is counter-shaded with dark grey above
fading to light grey below — thus, when viewed from below the light belly blends in with the sunny waters
above and when viewed from above, the darker back blends in with the dark ocean floor below. Feeding
mainly at dusk, the great hammerhead uses an electro-sensory system to locate prey, sensing the weak
electric field produced by all living organisms.

Great white shark - is streamlined for efficient movement through the water, and has a pointed snout. At
the top of the marine food chain, these sharks are skilled predators with a mouth armed with an array of
sharply pointed, serrated teeth. They feed predominately on fish but will also consume turtles, molluscs,
and crustaceans, and are active hunters of small cetaceans such as dolphins and porpoises, and of other

marine mammals such as seals and sea lions.
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Leopard shark - believed to be a nocturnal hunter, they spend most of the day lazily swimming

and resting on the bottom, becoming active at night when they hunt for sleeping fish, molluscs and
crustaceans. A slow but powerful swimmer, leopard sharks have unusually flexible bodies that are used to
squirm into tiny crevices in search of food.

Whale shark - the largest fish in the world; with its vast size it resembles the whales from which its
common name is derived. The head is flattened and the wide mouth, positioned at the tip of the snout,
stretches almost as wide as the body. Whale sharks feed on planktonic organisms and small fish by
suction filter-feeding. This species is thought to be a more dynamic filter-feeder than, for example, the
basking shark, actively sucking food in through their vast mouths and passing the water over the gill
arches, where prey are retained and then swallowed.

Big skate - as with all skates, the body is flattened and disc-shaped, with the pectoral fins broadly
expanded and joined to the head and body. The big skate feeds on marine invertebrates such as shrimps,
worms and clams, as well as on crustaceans and fish. The positioning of the mouth on the underside of
the body is perfect for sucking up animals hiding in the sand.

Broadnose sevengill shark — often found in deep water, this shark swims slowly along the bottom. It is
an opportunistic predator, and will feed on almost anything including sharks, rays, chimaeras, and marine
mammals such as dolphins, porpoises, and seals. This species is again counter-shaded, an adaptation
that allows the shark to blend in with its environment when viewed both from above or below.

Part 3 - Answers

1. Sharks can’t move their fins as freely as other fish do. Their skeleton is more rigid, and the whole body
of the shark moves, giving their distinctive movement patterns.

2. Sharks that spend most of their time near the bottom of the oceans generally have a much smaller
lower lobe of their caudal fin. Those that swim in the mid-water have a larger lower lobe of their caudal fin
— allowing greater propulsion through the water.

Rays have evolved without pelvic or anal fins, which allows them to lie flat on the bottom substrate.

3. Cartilaginous skeleton
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