SOLUTIONS

Task 13.2.1

a|See illustration “Breast Muscles of the Pigeon”. The large and powerful breast muscle is
responsible for the forceful downbeat of the wing, and the small breast muscle is responsible
for its upward movement.

b| The bones are thin-walled and hollow, resulting in considerable weight savings. This is also
important for the ability to fly.

¢ |When gliding, the bird spreads its wings out to their maximal wingspan. The air flow is similar
to that of an aircraft wing. In flapping flight, the wing’s downbeat increases the air pressure
and generates lift. Air resistance is reduced on the upbeat by rotating the wing towards the
vertical.

Task 13.2.2
a|The barbs lie close together and can only be separated by pulling hard.

b|See photo “Barbs and Barbules”
The hooklets on the barbules of the feather hook onto the barbules of adjacent feathers like a
Velcro fastener, giving a stable and smooth wing surface.

c|A cardboard strip weighs at least twice as much as a feather of the same size and thickness.
The reason is the lightweight construction of the feather (e.g. hollow quill and rachis).

Task 13.3.1

a|lnsect wings (except for the wing covers of beetles) are mostly transparent and membranous
(chitin). Mechanical stability is provided by a network of tracheal tubes that are incorporated
into the wing. Bird wings have a load-bearing framework made of bones (vertebrates). The
wing surface is formed by overlapping feathers.

b| The basic principle underlying wing movement can be easily demonstrated with a Petri dish,
with two plastic strips (“wings”) attached to the rim of the lid with adhesive tape. The inner
ends that project into the dish are moved up and down by raising and lowering the dish
(representing the floor of the thorax), resulting in alternating “wing movements” like those of a
seesaw.

Task 13.3.2
Safety advice for experiment 13.3.2: since UV light is a high-energy form of radiation, looking
directly at the UV tubes should be avoided!

a| Flower markings are visible under UV light (as in banknote inspection) even without a UV
camera. However, you should do this experiment in a darkened room to avoid interference
from stray light.

b|Current senior level chemistry and biology books (topics on colour vision and orientation in
bees) are sufficient as basic reference material. Students should identify the wavelength range
of visible light and the UV vision of bees, see how these correlate with flower markings.

Task 13.3.3

a| This experiment must be replaced in the winter semester by a film (good video clips on
YouTube). Use of a zoom camera is recommended in the open to avoid disturbing the bees,
which might otherwise become aggressive.

b| The pollen is easily picked up from the stigma and stamens with a brush and spread onto the
slides. Since flowers are certainly visited by different pollinators, pollen from other species
(“foreign pollen”) may also be found on the stigma. However, this does not germinate.

c|If too many pollen grains are visible, further dilution with water will reduce the concentration
to the point where you can easily determine the proportion of foreign pollen.
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